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Summary in English
Background
Smokers have a higher risk of postoperative complications than non-smokers. When smoking cessation is
initiated 4-6 weeks prior to surgery, postoperative complications are reduced significantly. Also smoking
cessation on the day of surgery in orthopedic surgery has shown significant reduction in complications. A
trial assessing the effect of smoking cessation on the day of surgery in soft-tissue surgery has never before
been performed. Therefore a randomized controlled trial was set up assessing this issue.

Studies
An observational cohort study using data from the Danish Smoking Cessation Database was set up to
evaluate the effect of the Gold Standard Program (GSP) for smoking cessation on participants older than 60
years compared to the participants under 60 years. The participants over 60 years had a continuous
abstinence rate of 37% after 6 months compared to an abstinence rate of 35% for participants under the
age of 60 years (p<0.05).
A logistic regression analysis showed that the independent factors affecting continuous abstinence rates
were: living with another adult, prior professional recommendation, being compliant with program and
being non-smoker at the end of the program.

To evaluate the effect of smoking cessation on the day of surgery on postoperative complications, a
randomized clinical trial was designed. The trial included patients undergoing peripheral vascular surgery
and who were daily smokers. Patients were either randomized to attend the GSP for smoking cessation or
the departments’ standard care. Postoperative complications after 30 days were recorded as were the
patients smoking cessation rates after 6 weeks. We did not succeed in recruiting the number of patients
pre-specified in the power calculation within a reasonable time period. Based on the limited number of
patients we did include, we could not show any difference between the intervention and the control group,
neither in postoperative complications nor smoking cessation.

To characterize the risk factors for developing a perioperative complication within 30 days after peripheral
vascular surgery an observational cohort study was set up using data from the national Danish Vascular
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Registry -karbase. We especially wanted to assess whether we could detect a significant difference in
complication rate between smokers and former smokers. A total of 3202 open surgical procedures were
identified between 2005-2012 at Rigshospitalet and Gentofte Hospital. There was an overall complication
rate of 30% distributed as 19% wound complications, 6% surgical complications and 10% general
complications. A multivariate regression analysis showed that the factors enhancing the risk for
postoperative complications were; being an octogenarian, having known heart- or renal disease, being
rated high ASA-score and being operated on in general anesthetics. No difference was found in
complication rates between smokers and former smokers.

Conclusion
The elderly have a higher continuous abstinence rate – or at least not lower - than the younger participants
in the GSP for smoking cessation. It is important for health professionals to inform on the hazards of
smoking and ways to quit since this enhances the success for smoking cessation as well as optimizing the
programs. This may significantly contribute to the compliance of the participants leading to a higher rate of
abstinence at the end of the course.

If another RCT is to be set up assessing the effect of smoking cessation on the day of surgery in the vascular
patient population, it is important to acknowledge the relatively low inclusion rate among eligible patients
as well as to consider ways to ensure patient-inclusion. It will probably be necessary to base such a trial on
national participation as well as including other vascular patient groups than only peripheral surgery or
even other patient groups undergoing soft tissue surgery.

Patients undergoing peripheral vascular surgery have a high number of postoperative complications of
30%. It is important to perform risk reduction when time allows reducing this risk. Some risk factors are
non-modifiable and can only be taken into account in the greater picture, whereas heart- and renal disease
are often modifiable, and optimizing the patients’ health status when time allows is mandatory.
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Summary in Danish

Baggrund
Rygere har en højere risiko for komplikationer efter operation end ikke rygere. Når rygestop initieres 4-6
uger før en planlagt operation reduceres de postoperative komplikationer signifikant. Det er også vist at
rygestop på dagen for akut ortopædkirurgi nedsætter risikoen for komplikationer signifikant. Der er aldrig
tidligere foretaget et forsøg med intensiv rygestop forløb på dagen for bløddels-kirurgi. Derfor besluttede vi
at undersøge dette ved et randomiseret klinisk forsøg.

Studier
For at undersøge effekten af 'the Gold Standard Program' (GSP) for rygestop hos deltagere over 60 år i
forhold til deltagere under 60 år blev der foretaget et observations cohorte studie, med data fra
rygestopbasen. Hos deltagere over 60 år var der 37%, som fortsat var røgfri efter 6 måneder og hos
deltagerne under 60 år var der 35%, som var fortsat røgfri efter 6 måneder (p<0.05). En logistisk
regressionsanalyse viste at de uafhængige faktorer, som positivt påvirkede et kontinuerligt rygestop var: at
være samboende med en voksen, tidligere professionelt anbefalet rygestop, at gennemføre rygestopprogrammet og hvis man var ikke-ryger ved slutningen af programmet.

For at evaluere effekten af rygestop på operationsdagen på frekvensen af postoperative komplikationer,
designede vi et klinisk randomiseret forsøg. Det skulle inkludere karkirurgiske patienter, som skulle
operereres åbent for perifer okklusiv sygdom, og som var daglige rygere. Patienterne blev enten
randomiseret til GSP for rygestop eller afdelingens standard behandling. Postoperative komplikationer blev
opgjort efter 30 dage og deltagernes rygestatus efter 6 uger. Grundet manglende patientinklusion blev
projektet afsluttet før det præ-definerede antal fra power-beregningen blev nået. Det var derfor ikke
muligt at vise en forskel, hverken i postoperative komplikationer eller i kontinuert rygestop.

Retrospektivt opgjorde vi hvilke faktorer, som øgede risikoen for 30-dages postoperative komplikationer,
efter åben perifer karkirurgi ved hjælp af data fra karbasen. Vi var især interesseret i om der var forskel på
komplikationsraten hos tidligere rygere versus rygere, som defineret i karbasen. Der var 3202 procedurer
registeret i karbasen mellem 2005-2012 fra Rigshospitalet og Gentofte Hospital. Komplikationsraten var
samlet på 30%, med 19% sårkomplikationer, 6% kirurgiske komplikationer og 10% generelle
komplikationer.
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En multivariate regressionsanalyse viste at de uafhængige faktorer for at udvikle en komplikation var: alder
>80 år, kendt hjerte- eller nyresygdom, høj ASA-score og at blive opereret under fuld narkose. Ud fra data
fra karbasen kunne vi ikke finde en forskel i komplikationsraten hos tidligere rygere versus rygere.

Konklusion
De ældre har en højere kontinuert rygestop-rate end de yngre deltagere i GSP for rygestop. Det er vigtigt
for sundhedspersonale at informere om det sundhedsskadelige ved rygning samt informere om muligheder
for rygestop, da dette øger rygestop raten.

Hvis der startes endnu et randomiseret klinisk forsøg for at fastslå effekten af rygestop på operationsdagen
ved bløddelskirurgi, er det vigtigt at sikre patientinklusion. Fx. ved at gøre studiet nationalt, men også at
inkludere andre (kar-) kirurgiske patientgrupper end de perifere okklusive lidelser.

De karkirurgiske patienter som opereres for perifer okklusiv lidelse, har en høj frekvens af postoperative
komplikationer på 30%. Det er vigtigt, at der tages hånd om risikoreduktion præ-operativt, hvis der er
mulighed og tid.
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Abbreviations and acronyms
ASA

American Society of Anesthesiologists

BMI

Body mass index

CI

Confidence interval

GSP

Gold Standard Program

NRT

Nicotine replacement therapy

OR

Odds ratio

PAD

Peripheral arterial disease

PTA

Percutaneous transluminal angioplasty

RCT

Randomized controlled trial

RR

Relative risk

SD

Standard deviation
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Introduction
The hazards of smoking are well established and it has been recognized for many years that smoking causes
major health challenges. It is also perceived that smoking increases the risk of developing postoperative
complications. However, the detrimental effect of smoking may be reverted or reduced substantially by
smoking cessation 4-8 weeks prior to surgery. Even when smoking cessation has been imposed on the very
day of surgery it has been shown to be effective, at least within orthopedic surgery.

This prompted me to set up a randomized clinical trial assessing the effect of smoking cessation on the day
of soft-tissue surgery (i.e. open vascular surgery), which had not previously been undertaken. The current
Ph.D. project was planned to consist of the Reduction of postoperative complications trial, where patients
admitted to the Vascular Department, Rigshospitalet, who were smokers and were to be operated upon
acutely could be randomized to either an intensive smoking cessation program or the departments
standard care. The primary outcome, content and original aim of the Ph.D.-thesis was to assess whether
smoking on the day of surgery and 6 weeks after could reduce complications in the intervention group
compared to the control group. Secondary outcomes and contents of the Ph.D.-thesis were to evaluate the
participants smoking status and quality of life after 6 weeks, 3 months and 1 year.

Due to lack of patient inclusion the randomized trial was unfortunately terminated prematurely and the
content of the Ph.D-thesis had to be re-evaluated. Reporting of the failed randomized trial is of importance,
especially as to why patient inclusion was such a challenge, and reflections on how to overcome this should
another trial be planned. To the thesis two supportive studies were then added: First, an analysis of data
from the Danish National Smoking Cessation Database -rygestopdatabasen. The vascular patient population
is elderly, why an analysis was performed to assess the success of people older than 60 years of age in
becoming abstinent when attending the Gold Standard Program for smoking cessation in a real life setting.
Second, data from the national Danish vascular database –karbase - was analyzed in order to assess
possible risk factors for developing postoperative complications after peripheral vascular surgery with
smoking being the risk factor of special interest.
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Background
Prevalence of tobacco smoking
Tobacco is one of the most used stimulants in the world and The World Health Organization, WHO,
estimates that there are more than one billion smokers around the world and tobacco being the cause of
death for nearly 6 million people each year1. More than 80% of smokers live in low-or middle income
countries where education and information of the hazards of smoking only has been partly implemented
during the last decade2. Even in the western part of the world where the hazards of smoking have been
known for many years3-5 there are still many daily smokers. In these countries, tobacco is a leading cause
for disease6. In Denmark there has been a reduction in daily smokers (>15 years of age) from 26% in 2005
to 17% in 2013 (figure 1). Unfortunately there has been stagnation in number of smokers who chose a life
as non-smokers in the past few years7. Danes between the ages of 50-59 have the most smokers, with 26%
being daily smokers.

Figure 1: Courtesy of the Danish Cancer Society
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Prevalence of tobacco smoking in patients undergoing vascular surgery
Each year approximately 2500 infrainguinal (peripheral to the inguinal ligament) vascular surgical
procedures are performed in Denmark. The prevalence of smoking among patients undergoing open
peripheral surgery in the years 2005-2012 was around 44% and 34% being former smokers8. Comparing to
other patient groups it has been reported by Nåsell et al that between 2004-2006 only 12% with acute
ankle fractures were current smokers9.

Tobacco's impact on the development of cardiovascular and peripheral arterial disease
Tobacco smokers have a higher risk of cardiovascular events than non-smokers10. The development of
cardiovascular events in smokers is because smoking has an adverse effect of the vessels, hyperlipidemia,
the hematologic effect and the physiologic effect.

Tobacco smoking causes changes to the arterial wall. The endothelium in the arteries is damaged and the
function is altered11. The endothelium becomes more permeable to fibrinogen and platelet and leukocytes
adhere easier to the wall12. There is also an increased production of vasoconstrictors such as endothelin113. Smoking also affects the metabolic system increasing low-density lipoprotein and triglycerides and
decreasing high-density lipoprotein cholesterol, thereby increasing the risk of atherosclerosis14. The
components of the blood are also altered, increasing the platelet aggregation15 and possibly also affects the
coagulation cascade and the fibrinolysis with abnormalities16 17.

With a greater risk of developing atherosclerosis in arterial vessels with already damaged endothelium and
an increased risk of blood clotting, the tobacco smoker's body also struggles with the physiologic effect of
smoking. They have increased heart rate and higher blood pressure due to an increase in the sympathetic
nervous system18.

Even though tobacco smoking increases the risk of atherosclerosis in the arteries, it has been shown that
the risk of developing peripheral arterial disease is double the risk of developing atherosclerosis of the
coronary vessels in smokers19, 20. The risk of developing peripheral arterial disease is highest in heavy
smokers (>20 cigarettes per day)21.
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Tobacco addiction
Tobacco addiction is a multifactorial interaction of pharmacological, behavioral, social and genetic factors.

The pharmacological reason for tobacco addiction is complex and involves many parts of the brain and its
metabolism22, 23. But it is especially nicotine in the tobacco that contributes to the addiction. When smoke is
inhaled into the lungs, nicotine enters rapidly to the blood stream through the pulmonary venous system
and thereby into the arterial circulation where it reaches the brain. In the brain nicotine binds to the
nicotinic cholinergic receptors starting a cascade that, by several steps, activates entry of calcium into the
neurons and releasing neurotransmitters such as glutamate and dopamine24. Neurotransmitters are part of
the brains rewarding system changing and enhancing the smokers' mood and performance25. Tolerance
(neuroadaptation) is developed with repeated exposure to nicotine and when the smoker becomes
abstinent, symptoms of craving and withdrawal will develop. When exposed to nicotine the craving and
withdrawal symptoms are alleviated. So the combination of nicotine’s stimulation of the rewarding system
as well as the alleviation of withdrawal symptoms contributes to the pharmacological addiction26.

The genetic factor in tobacco addiction is more challenging. Several genes have been identified to be
involved in the addiction of tobacco, but since the nature of addiction is multifactorial it is most likely that
there could be different genes influencing different dependence behaviors 27, 28. But a genetic variant of the
nicotinic acetylcholinine receptor gene has been identified that influences the amount of cigarettes smoked
per day and also adds to the risk of the smokers developing PAD29.

Tobacco smokers are not only addicted through pharmacological and genetic factors. The behavioral and
social factors are also important mechanism in addiction. Social factors such as having friends and family
who smoke are important in the initiation of smoking. Having personality type D (distress) has also shown
to be related to more and heavier smoking than people with other personality types30. Most tobacco
smokers have routines and habits regarding their use of tobacco. For instance having a cigarette with the
morning coffee, after meals and with certain friends. When smokers repeat this routine, smoking becomes
associated with these situations and a form of conditioning arises. The conditioning gives rise for the urge
of smoking in different situations both positive and negative, and the urge for smoking may continue long
after the nicotine addiction is overcome31, 32.
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The negative effect of tobacco on surgery
Smokers experience more complications after surgery than non-smokers33-36. The greater risk of
postoperative complications relates both to the acute toxic and the accumulative chronic toxic effect
smoking has on the tissues in the body37. Smokers have a higher risk of wound complications, due to many
complex mechanisms, such as diminished oxygenation of the tissues, impaired microcirculation, increased
neutrophil blood cells, oxidative stress and release of vasoactive components38-41. The acute vasoactive
effect of smoking diminishes within the first hours after abstinence, giving skin and subcutaneous tissues
similar oxygen levels as former smokers42. The oxidative stress on the skin and subcutaneous tissues,
causing inflammation and changes in hemostasis, slowly diminishes after 2-4 weeks of abstinence, but it is
not normalized to levels of never-smokers38, 43.

Smokers are also in greater risk of having heart and lung complications than non-smokers peri- and
postoperatively. Electrocardiograms studied during general surgery showed that the heart muscles showed
signs of ischemia in smokers44, 45 The INTERHEART study found that smokers had an odds ratio (OR) of 2.87
for having a myocardial infarction 46 as well as an OR of 3.40 for cardiac death following vascular surgery47.
The coronary arteries in smokers are often damaged by atherosclerosis as described above. This is not a
reversible condition but smoking cessation diminishes further progress of the atherosclerosis and studies
have shown an improvement in arterial stiffness in former smokers48 which probably together with
improved oxygenation of the blood in former smokers reduces the risk of coronary events during surgery.

Smoking impairs the numbers and movement of the cilia in the bronchioles and bronchia causing
stagnation of mucus. Together with the immobilization that often occurs after surgery, this increases the
risk for pneumonia and other respiratory complications49-52. Bluman et al found an OR of 5.5 for developing
a postoperative pulmonary complication in smokers compared to never smokers. They also found an
increased risk for pulmonary complications for those who abstained or had reduced the amount of
cigarettes up to 4 weeks before surgery53, as did Warner et al for patients who abstained 8 weeks before
surgery54. The risk of an increase in pulmonary complications, if smoking cessation is closer than 4 weeks to
surgery, has since then not been replicated by others9, 55-58. The impairment of the cilia in the bronchioles
and bronchia are to a certain extend reversible. When abstaining from tobacco for 30 days there is an
activation of cilia, improving the clearance of mucus, bacteria etc. from the lungs59.
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The more chronic effects of smoking on the lungs are destruction of the alveoli causing emphysema that is
not reversible, but it is possible to slow down the dissemination with smoking cessation and medications60.

Box 1: The relationship between RR and OR





Relative Risk, RR, is the ratio of the probability of an event
occurring in a group who has been exposed compared to the
probability of an event occurring in a group who has not been
exposed.
Odds radio, OR, quantifies how strong a presence/absence of an
event (A) is associated with the presence/absence of event (B).
OR≈RR when the risk of an event occurring is low.

Smoking cessation programs
In Denmark approximately 1-2% of smokers successfully quit smoking each year. Aid to smoking cessation
enhances the chances of continuous abstinence61, 62. Smoking cessation programs differ greatly in intensity.
Levels of information and different levels of support both psychological and medical can elevate the rate of
abstinence.

Intensive smoking cessation programs consist of the possibility for pharmacotherapy, psychological
intervention and patient education. In the high intensive programs the psychological intervention consists
of weekly face-to-face or telephone counseling over the course of 4-8 weeks. A Cochrane review of
interventions for preoperative smoking cessations has showed that when applied 4-8 weeks prior to
planned surgery, high intensity programs has shown in RCTs a RR for smoking cessation at time of surgery
was 10.76 compared to a control group63.

The smoking cessation programs in real-life settings i.e. the English ‘stop smoking services’ show smoking
cessation point prevalence rates of 35% at 4-week follow up64 and the Danish smoking cessation database
show continuous smoking cessation rates of 30-35% at 6-months follow-up65.
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The ordinary counseling programs have one face-to-face or one telephone consultation and also the
possibility for pharmacotherapy. These programs have been used prior to surgery on several occasions and
together with written information on the hazards of smoking, and the benefits of quitting. A meta-analysis
of the RCTs using ordinary counseling programs prior to elective surgery also showed a significant reduction
in smokers in the intervention group compared to the control group, with a RR for smoking cessation at
time of surgery of 1.4157, 63, 66-69

Brief physician advice for smoking cessation given at consultations for non-tobacco related disease, affects
approximately 2% of smokers to stop smoking on a long term basis61 and a systematic review of brief
smoking cessation interventions show the RR for smoking cessation after 12 months to be 1.24 compared
to smokers who receive no advice from their physician70. This RR favoring smoking cessation with brief
physician advice for smokers in general, probably increases the smoking cessation rate with an additional 13%61.

Pharmacotherapy
Nicotine replacement therapy (NRT) is the most well-documented and used drug in smoking cessation
enhancing the chance for abstinence by a RR 1.661 and OR 1.7771. Bupropion hydrochlorid, Zyban®, is a
weak norepinephrine-dopamine reuptake inhibitor, originally designed as an antidepressant, but widely
used as a smoking cessation aid and enhances the risk of abstinence (together with motivational talks) with
a RR 1.6272. Side effects are the risk of having epileptic seizures. Vareniclin, Champix®, is a nicotinic
receptor partial agonist designed for smoking cessation. This enhances smoking cessation with an OR 3.273,
and side-effects being the risk of nausea, abnormal dreams, abdominal pain and serious side-effects such as
suicidal thoughts and behavior. NRT is sold over the counter where as both bupropion hydrochlorid and
vareniclin are prescription drugs.

Smoking cessation program of choice in Denmark
The Gold Standard Program, GSP, has been the choice of smoking cessation intervention in Denmark since
2001. It has been developed by the Danish Cancer Society and the National Stop Smoking Centre 74 and was
developed to standardize smoking cessation courses in Denmark. It is an intensive smoking cessation
program with psychological intervention, patient education and recommendations of pharmacotherapy. It
consists of a pre-defined program of 5 meetings over the course of 6 weeks. It can be either group based or
individual, and all smoking cessation instructors have received the same education. The meetings consist of
motivational counseling, education on the hazards of smoking and benefits of quitting, as well as strategies
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to handle the risks of relapse and other challenges during smoking cessation process. Participants are
recommended and educated on NRT, varenicline and bupropion according to their nicotine dependency
and preferences. NRT is the primary recommendation for smoking cessation intervention in Denmark75.

Smoking cessation programs in a hospital setting
‘An open therapeutic window’ or ‘a teachable moment’ is when naturally occurring health events motivate
people to spontaneously adopt risk-reducing health behaviors76. There has been controversy whether it
actually exists. However, it seems that surgery is a window of opportunity for smoking cessation, as a
report from the Health and Retirement Study survey (US) showed that people undergoing major surgery
had a RR of smoking cessation of 2.02 compared to people who did not undergo major surgery77.

In-hospital smoking cessation interventions has been less effective, based on the conclusion reached in a
Cochrane review: intensive counseling should last at least one month after discharge for a significant
effect78. Even when patients are offered the GSP with motivational consultations over the course of 4-6
weeks, smoking cessation programs seems to be cost-effective in a hospital setting79, 80.

Smoking cessation’s effect on postoperative complications
In the most recent Cochrane review 'Interventions for preoperative smoking cessation' by T. Thomsen and
colleagues there are ten RCT's with behavioral smoking cessation interventions versus control groups
evaluating smoking cessation at time of surgery. However six of these studies using behavioral therapy and
NRT also reported the effect of smoking cessation on postoperative complications (table 1)63.

It is well established through several RCTs, using high intensive smoking cessation programs, that smoking
cessation more than 4 weeks prior to surgery reduces postoperative complications significantly whereas
RCT's using medium or brief interventions for smoking cessation does not show the same effect on
complications.
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Intensive intervention
The first trial emphasizing this in 2002 was a RCT with intensive smoking cessation 6-8 weeks prior to hip
and knee surgery. This study showed a significant reduction in postoperative complications with 18%
postoperative complications in the intervention group compared to 52% in the control group (RR=0.34) The
greatest effect of the smoking cessation intervention was found in wound-related complications with only
5% in the intervention group vs. 31% in the control group (RR=0.16) but also cardiovascular complications
and secondary surgery were significantly reduced.55.

Lindström et al showed in 2008 that smoking cessation as close as 4 weeks prior to general and orthopedic
surgery could also reduce postoperative complications significantly with 21% complications in the
intervention group to 41% in the control group (RR=0.51)56, and in 2010 it was shown that even smoking
cessation on the day of surgery of ankle fractures reduced postoperative complications significantly from
38% in the control group to 20% in the intervention group (RR=0.52)9. This RCT was not included in the
Cochrane review since the primary outcome was smoking cessation at time of surgery, and this study
offered the GSP in the postoperative period. All the RCT’s showing a significant reduction in postoperative
complications used the GSP for smoking intervention.

Medium intensive intervention
In 2003 a RCT assessed whether smoking cessation 2-3 weeks prior to colorectal surgery could reduce
complications. This study did not find a difference between the intervention and control group (41%
vs.43%, RR=1), but the study was underpowered and the smoking cessation intervention could be classified
as medium intensive with free NRT and face-to-face meetings during admittance, but after discharge
counseling was by telephone.57.

Brief intervention
One RCT has evaluated whether there was an effect of brief smoking cessation in relation to breast cancer
with smoking cessation initiated from 2 days before surgery to 10 days after surgery. This RCT did not use
the GSP for smoking cessation but a brief program and did not show any effect on postoperative
complication between the intervention and the control group (61% in both groups)81. Brief smoking
cessation intervention on postoperative complications was also assessed by Lee et al. in 2013 as secondary
outcome in their RCT. Smoking cessation was initiated 3 weeks prior to elective surgery (general,
gynecologic, urologic, ophthalmologic, otolaryngology, orthopedic) and did not show an effect on
postoperative complications between the two groups82.
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In 2007 Sørensen et al. published results from a RCT with brief intervention on smoking behavior before
hernia surgery (N=180). No difference in postoperative complications where seen. In this article
postoperative complications were also secondary outcome and the authors conclude that >7000
participants would be needed if any differences in complications were to be seen83.

Table 1: Overview of the RCTs on perioperative smoking cessation and postoperative complications
Year

Intervention
start prior to
surgery:
6-8 weeks

Type of surgery:

Intensity of
intervention:

Orthopaedic
(hip/knee)

2003
57
Sørensen
2007
83
Sørensen
2008
56
Lindström

2-3 weeks

Colorectal

4 weeks

Hernia

4 weeks

General and
orthopaedic

2010
9
Nåsell

Day of surgery

Orthopaedic (ankle
fractures)

2010
81
Thomsen

2 days

Breast cancer
surgery

Intensive
intervention
using the GSP
Medium
intervention
Brief
intervention
Intensive
intervention
using the GSP
Intensive
intervention
using the GSP
Brief
intervention

2013
82
Lee

3 weeks

All elective surgery

2002
55
Møller

Brief
intervention

Results:
Intervention/control
(%)
18/52 p=0.0003

Risk ratio for
complications:

41/43 NS*

RR
0.94 (0.51-1.73)
RR
0.71 (0.21-2.41)
RR
0.51 (0.27-0.97)

7/5 NS*
21/41 p=0.03

38/20 p=0.048

RR
0.34 (0.17-0.58)

61/61 NS*

OR for having
complication
2.52 (0.96-6.9)
RR 1 (0.75-1.33)

13.1/16.7

RR 0.79 (0.38-1.63)

*NS=not significant
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Aims of the studies in this thesis


To determine abstinence rates of elderly people (60 years or more) participating in the Gold
Standard smoking cessation Program (GSP) 6 months after the program.



To evaluate the effect of GSP for smoking cessation prior to vascular surgery in a hospital setting.



To evaluate possible risk factors for complications, after infrainguinal vascular surgery with special
focus on tobacco smoking.
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Material and methods
Study I
A retrospective cohort study using data from the Danish Smoking Cessation Database.

Participants

attending the GSP in Denmark from January 2006 through December 2012 and where follow-up was
intended were included in the analysis. Demographics (table 2) were obtained from the database. The
primary outcome was continuous self-reported abstinence six-months after intended quit date.

Table 2: Data collected by the Danish Smoking Cessation Database.
Setting:

Hospitals and pharmacies. County or municipality.

Living Region:

Capital of Copenhagen, Zealand, Southern Denmark,
Central Denmark, North Denmark.

Payment modality:

No free medication, free medication for a few days, free
medication for <5 weeks or 5 weeks medication free of
charge.

Smoking cessation program:

Individual or group based.

Age:

At entering program.

Amount smoked per day:

Cigarettes, pipes, cigars, other smoked per day.

Pack-years:

(Cigarettes per day * years of smoking)/20.

Fagerström Test for Nicotine dependence 0-10 points:

0 point = No dependence.
1-2 point = Low dependence.
3-4 point = Low to moderate dependence.
5-6 point = Moderate dependence.
7-10 point = High dependence.

Quit attempts:

Number of prior attempts to quit.

Living status (socially):

Living with grown-up (>18 years), smoker, children.

Compliant or Non-Compliant with program:

Defined as attending >75% of meetings vs. <75%.

Way of recommendation:

Self-referred or referred by health-professional.

Occupational position:

Working, disability pensioner, retired, unemployed,
student, other.

Level of education:

Primary school, high school, skilled craftsman, short,
medium or longer higher education, other.

Living status (housing):

Home ownership, rental, other.

Smoking status at end of program:

Abstinent, continuous smoker, unknown status.
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Statistical analysis was performed using the cross-table methods with Fisher's exact test (two sided) for the
pre-defined groups “Elderly ≥ 60 years”, “Young < 60” and ‘All'. For the group of participants ≥ 60 years the
relative impact of the independent variables for continuous abstinence were analyzed in a multivariate
analysis with p<0.05 considered significant. All significant results were presented as odds ratios with 95%
confidence intervals.

Missing data was reported and loss of follow-ups (non-responders) were considered smokers and included
in the analysis.

Study II
A clinical controlled single-blinded randomized trial conducted at the two departments of vascular surgery
at Rigshospitalet and Gentofte, Copenhagen and at Lillebaelt Hospital, Kolding.

Inclusion criteria were daily smokers admitted for primary open infrainguinal arterial surgery. In phase 1
patients admitted acutely and operated within 72 hours were included. In phase 2 patients admitted for
elective surgery was also included. Exclusion criteria were alcohol consumption >35 units pr. week, age<20,
pregnancy, re-operation in same vascular segment >3 months and patients who could not give informed
consent. Patients who were eligible for inclusion and who gave informed consent were randomized to
either intervention (GSP by project nurse) or control group.

The primary outcome was the occurrence of perioperative complications requiring treatment within 30days postoperatively according to the Danish national vascular registry:


Wound complications (infection, lymphorrhea, necrosis).



Surgical complications (bleeding, emboli/thrombosis of the reconstruction, peripheral nerve lesion,
ileus or ischemia of bowels).



General complications (cardiac or pulmonary complications, dialysis, transitory cerebral ischemia or
stroke, deep venous thrombosis, compartment syndrome, urinary tract syndrome and multi organ
dysfunction syndrome).



Death ≤ 30 days.
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Secondary outcomes were length of hospital stay (LOS), amputation rate (30-days/1 year postoperatively),
patency of reconstruction (30-days/1 year postoperatively), continuous tobacco abstinence (6 weeks, 3
months, 1 year postoperatively), physical and mental health (SF-36), (6 weeks, 3 months, 1 year
postoperatively), time for return to normal activity.

A power calculation of the sample size assessed that 144 patients should be included in the trial with 72 in
the intervention group and 72 in the control group.

The trial was approved by the Danish National Committee of Health Research Ethics (H-1-2010-112) and
was registered in the trial database ClinicalTrials.gov (NCT01469091)

Study III
A retrospective cohort study using patient data extracted from the Danish National Vascular Registry.
Patients aged 35-99 operated on for peripheral vascular occlusive disease from January 2005 through
December 2012, at the vascular departments, Gentofte and Rigshospitalet, Copenhagen, Denmark.

Primary outcome was the occurrence of complications within 30-days after peripheral vascular surgery for
occlusive disease. Complications were grouped according to the Danish national vascular registry as in
study II (Wound-, Surgical-, General-, Death), but also amputation rates at 30 days and 1 year was assessed.
Co-morbidities (i.e. cardiac, pulmonary and renal disease) and potential risk factors (i.e. smoking, ASAscore, excessive alcohol consumption) were tested whether they were independent risk factors for
developing complications. We were especially interested whether there was a difference between smokers
and former smokers in the analysis.
The predefined variables were turned into binary form and using the cross-table method (chi2-test) with
Fisher's exact test (two sided) the univariate odds ratios and confidence intervals for each variable was
assessed. To identify the relative impact of the independent risk factors a multivariate analysis was
performed using the backward stepwise selection.
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Results
Study I
During the seven years study period a total of 41,511 people attended the GSP for smoking cessation.
Follow-up was planned for 31,663 of the participants and they were entered in the database. There were
7369 participants over the age of 60 years, with 5919 being responders and 1440 being non-responders
(termed as smokers in the analysis).

The median age of the elderly participants was 65 years (range 60–82 years), of the young 45 years (range
15–59 years) and of all 50 years (range 15–82 years).

For the participants older than 60 years of age a total of 37% were continuous abstinent six month after the
intended quit date. For the young, 35% were continuous abstinent after six months and for all the
participants 36% were continuous abstinent after six month (p < 0.05).

When non-responders were included in the analyses the continuous abstinence rates decreased in all three
groups. The continuous abstinence rate for the elderly was reduced to 30%, and for the young to 25% and
for all to 26%. Table 3 displays the characteristics of the participants and their six-month continuous
abstinence rate.
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Table 3: Characteristics in numbers (N) and six months continuous abstinence rates given in percent (%) for all
(including non-responders) and for responders only for both elderly, young and all.

Variables

Elderly: 60–82 Years.
All Responders
N
N=
N=
7369
5919
(%)
(%)

Gender
Male
3138
Female
4231
Setting
Hospital
764
Other
6605
Program
Individual
1116
Group
6178
Smoking
0-20 pack- years 1,001
>20 pack-years
6,026
Fagerström 1–4
2951
Fagerström 5–10 4193
0-9 cig. per day.
884
10–19
2,508
20–29
2809
30–39
781
+40
387
Heavy smoker *
Yes
6157
No
1212
Region
Capital
2698
Northern
371
Middle
1610
Southern
1448
Sealand
1242
Living with adult
Yes
3063
No
4238
Living with smoker
Yes
1932
No
5382
Professional recommend
Yes
2035
No
5334

Young: 15–59 Years.
All Responders
N
N=
N=
24,294 17,801
(%)
(%)

All: 15–82 Years.
All Responders
N
N=
N=
31,663
23,720
(%)
(%)

31
29

38
36

9415
14,879

26
24

36
33

12,553
19,110

27
25

37
34

29
29

36
37

2321
21,973

25
25

35
34

3085
28,578

26
26

35
36

31
29

41
36

3129
20,833

27
24

39
33

4245
27,011

28
25

39
34

34
28
32
27
34
32
28
26
24

42
36
39
34
43
39
35
32
31

10,027
13,281
7940
15,580
1942
8650
10,196
2356
1156

25
25
29
22
33
26
23
21
20

36
33
38
31
44
36
32
29
28

11,028
19,307
10,891
19,773
2826
11,158
13,005
3131
1543

26
26
29
23
33
28
24
22
21

36
34
39
32
44
37
33
30
29

28
34

36
43

16,893
7401

24
28

32
38

23,050
8613

25
29

39
33

28
30
29
32
30

35
40
37
38
38

9050
1145
5496
5212
3391

24
26
24
26
25

33
36
34
35
34

11,748
1516
7106
6660
4633

25
26
25
28
27

37
37
35
36
35

33
27

40
34

14,389
9631

26
22

36
31

17,452
13,869

28
24

37
32

30
29

36
37

8785
15,322

23
26

32
35

10,717
20,704

25
27

33
36

32
28

41
35

10,083
14,211

27
24

36
32

12,118
19,545

28
25

37
33
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Compliant with program
Yes
5157
36
43
14,061 33
43
19,218
34
43
No
2212
14
19
10,233 13
19
12,445
13
19
Employed
Yes
1267
31
40
17,335 27
36
18,602
27
36
No
5941
29
36
6321
20
29
12,262
24
33
Attempts to quit
No previous
3025
29
37
9310
24
33
12,335
25
34
attempts
Previous attempts 4124
30
37
14,591 26
35
18,715
27
35
Abstinent at end of program
Yes
4120
48
57
11462
43
54
15582
44
55
No
2145
5
7
6380
4
7
8525
5
7
*Heavy smoker defined as: smoking ≥20 pack-year and/or consumption of ≥20 cigarettes a day and/or Fagerström
nicotine dependence score of ≥7 points.
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A multivariate analysis was performed to assess whether the pre-defined variables had an
independent effect on continuous abstinence. Both the univariate analysis and the multivariate
analysis are shown. The independent factors for continuous abstinence are: living with another adult,
prior professional recommendation, being compliant with program and being a non-smoker at the
end of the program (table 4).

Table 4: Primary outcome: Odds Ratios with 95% confidence intervals for continuous abstinence rates
after six months for participants >60 years (non-responders seen as continuous smokers) for the
univariate, multivariate and the final adjusted multivariate model.
Variables:
Gender:

Working:
Living with adult:

Setting:
Program:

N = 7369

Professional
recommendation:
Compliant with
program:
Non-smoker at
end of program:

Multivariate OR

Final adjusted OR

OR (CI)

(CI)

(CI)
--

Female

4231

1

1

Male

3138

0.91 (0.82–1.01)

1.00 (0.88–1.35)

No

5941

1

1

Yes

1267

0.90 (0.79–1.03)

1.04 (0.88–1.23)

No

4238

1

1
*

-1
*

*

Yes

3063

1.25 (1.18–1.33)

1.14 (1.00–1.29)

1.10 (1.00–1.23)

Hospital

764

1

1

--

Other

6605

1.00 (0.85–1.15)

1.08 (0.87–1.34)

Group based

6178

1

1

Individual
Heavy smoker**

Univariate

1116

--

*

1.03 (0.89–1.20)

*

1.10 (1.05–1.26)

No

1212

1

Yes

6157

0.80 (0.71–0.91)

0.92 (0.80–1.07)

1

No

5334

1

1

1

*

--

*

Yes

2035

1.23 (1.10–1.37)

1.11 (0.98–1.28)

1.12 (1.00–1.26)

No

2212

1

1

1

*

*

*

Yes

5157

3.56 (3.12–4.07)

1.34 (1.10–1.65)

1.35 (1.03–1.62)

No

2037

1

1

1

13.8 (10.5–16.8)

13.3 (10.7–16.4)

Yes

3951

17.1 (13.9–21.1)

*

*

*

OR Odds Ratio, CI Confidence Interval, significant with P<0.05. **Heavy smoker defined as: smoking ≥20 packyear and/or consumption of ≥20 cigarettes a day and/or Fagerström nicotine dependence score of ≥7 points.

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 28

Study II
Due to lack of patient inclusion, the trial was terminated prematurely prior to reaching the number of
patients pre-specified in the power calculation. Recruitment for the trial was terminated by the end of
September 2012. A total of 817 potentially eligible patients were admitted to the participating vascular
departments for peripheral arterial surgery. Of these, 248 patients were admitted during phase 1
(acute/subacute) and 569 patients were admitted during phase 2 (acute/subacute and elective). Of the 107
eligible patients (see figure 2), we succeeded in recruiting 21 patients in Copenhagen during 19 months and
11 patients in Kolding during 14 months.
Figure 2
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Of the 32 patients recruited for the trial, 11 were randomized to the GSP intervention and 21 were
randomized as controls. In the control group 1 patient withdrew consent to participate the day after
inclusion and 3 patients were excluded because they had aortic surgery and not infra-inguinal surgery. This
leaves 11 patients for GSP intervention and 17 patients in the control group. In both groups there were
recorded 8 complications in 7 patients (p=0.44) within the first 30 days (table 5). Patients in the GSP
intervention group were compliant with the smoking cessation program in 73% of cases. Smoking
abstinence after 6 weeks was achieved in 3 of 11 (27%) patients in the GSP intervention group and in 3 of
17 (18%) patients in the control group.

Table 5: Six-weeks follow-up
GSP intervention group.
N=11
8 (73)

Control group.
N=17
NR

Abstinent from tobacco

3 (27)

3 (18)

Wound complication, 30 days

5 (45)

7 (41)

Surgical complication, 30 days

3 (27)

0

General complication, 30 days

0

1 (6)

9 (4-17)

7 (2-30)

0

0

Compliant with GSP program

LOS. Length of Stay, days (range)
Amputation rate, 30 days
NR=not relevant

Study III
A total of 3202 patient procedures were identified according to the inclusion criteria. Mean age was 70
years (SD 11), 40% were women and 21% were octogenarians. There was recorded 44% smokers, 39%
former smokers and 17% never smokers. Table 6 shows the patient demographics and procedures
performed.
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Table 6: Patient characteristics and procedures performed
N=3202 (%)
Men

1931 (60)

Women

1271 (40)

Age >80

659 (21)

General anaesthetics

2328 (73)

Urgent surgery

1083 (34)

Diabetes

848 (26)

Hypertension

2049 (64)

Cardiac disease

1299 (41)

Pulmonary disease

665 (21)

Former cerebral event
Renal disease (P-crea>105)

399 (12)
832 (26)

High ASA (III-IV)

1575 (49)

Previously vascular surgery

1318 (41)

BMI<18.5

238 (8)

Smoker

1380 (43)

Former smoker >3 months

1249 (39)

Alcohol >5 U daily

156 (5)

Exploration of the femoral artery, popliteal
artery and branches

77 (2.5)

Thrombectomy/embolectomy of the
femoral artery, popliteal artery and
branches
Thrombenarterectomy of the femoral artery
and branches
Bypass from the femoral artery and
branches to the popliteal artery and
branches

436(13.5)

922 (29)
1767 (55)

The overall complication rate was 30% for smokers and 30% for former smokers (p=0.93). Never smokers
had an overall complication rate of 27% (p=0.16).

A total of 921 patients (30%) suffered one or more complications within 30 days of the surgical procedure.
Of these 583 (19%) suffered wound complications, 193 (6%) surgical complications and 320 (10%)
experienced general complications.
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The multivariate analysis for the pre-defined variables showed that the independent factors for developing
an overall complication was: being an octogenarian, having surgery in general anaesthetics, known
pulmonary disease and having a high ASA-score. Smoking was not seen to be an independent risk factor.
For the independent risk factors for developing wound-, surgical- and general complication and mortality
see table 7.

The 30-day major amputation rate was 7% (N=221) and 1 year 12% (N=390). The 30-day mortality rate was
5% (N=148) and 1 year 15% (475).

Table 7: Final adjusted multivariate model: Odds ratio, OR, and confidence intervals (CI) for the significant risk factors (p<0.05).
Variable
Overall
Wound
Surgical
General
Death
complication rate complications
complications
complications
OR (CI)
OR (CI)
OR (CI)
OR (CI)
OR (CI)
Female
gender
Age >80
years
General
anaesthetics
Urgent
surgery
Diabetes

1.55 (1.15-2.06)
1.32 (1.03-1.69)

1.36 (1.03-1.81))

1.50 (1.20-1.86)

1.36 (1.04-1.76)

2.13 (1.34-3.39)
1.86 (1.09-3.17)

1.69 (1.16-2.47)

0.78 (0.61-1.00))

Hypertension
Cardiac
disease
Pulmonary
disease
Former
cerebral
event
Renal
disease
High ASA

1.76 (1.31-2.40)

3.24 (1.93-5.45)

1.25 (1.00-1.56)
1.47 (1.00-2.15)

1.66 (1.16-2.37)
1.35 (1.11-1.62)

1.38 (1.11-1.71)

2.22 (1.65-3.00)

2.13 (1.33-3.41)

1.75 (1.29-2.39)

2.10 (1.24-3.58)

Previously
vascular
surgery
BMI <18.5
Smoker
Alcohol >5 U
daily

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 32

Discussion
The vascular patient population will benefit from preoperative risk reduction. Our first study shows that the
elderly actually are better at becoming abstinent than the younger smokers, even though the data were
from a 'real life setting' and not from the vascular patient population. The finding that elderly have an
ability to become abstinent after many years of smoking is important in planning smoking cessation
initiatives targeted also towards the elderly population. It has been shown before that smokers over the
age of 60 years can succeed in becoming abstinent84, 85. A benefit from smoking cessation at this age has
been shown for coronary disease46, 86, 87, pulmonary disease88 as well as for a reduction of risk of cancer86, 89.
Our study also showed that professional recommendation seemed to work in enabling elderly smokers to
quit their habits, which has also been shown on previous occasions61, 90. So it is never too late for people to
stop smoking and therefore for health professionals to inform about the hazards of smoking and benefits of
smoking cessation. This is an important message to physicians and hospital doctors. Being a registry-based
study it has limitations compared to randomized trials. The limitations are in the registration of the data
and possible selection bias. There is a possibility that the vascular population differ from the background
population in smoking history/intensity, socio-economic factors etc. so potentially the results cannot be
transferred directly between populations. Other limitations are the abstinence rates, which are based on
self-reported data, giving a risk of overestimation of 3-6%90, 91. The strength of the study is in the high
number of participants included and that all participants are educated according to the same smoking
cessation program, giving consistency to the data collected.

Even though we did not succeed to recruit the number of patients specified by the power calculation in our
RCT, we still have firm belief that a reduction in postoperative complications would be seen had it been
completed. This is based on the prior RCT's using intensive smoking cessation programs on both elective
and acute operated patients9, 55, 56. Reflections were made as how to secure the number needed to perform
another trial. One could be to make the trial national or international and also include other vascular
procedures under stratification to secure normal distribution. In our trial approximately 38% of the patients
screened for inclusion were smokers and of these 26% had an alcohol intake of more than 35 units/week.
So for every 100 patients screened only 10 patients were eligible for inclusion of which half declined. Based
on those figures, only 5% screened could be included and we would then need to screen at least 3000
patients to reach the approximately 150 patients needed to fulfill the power calculation.
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We must consider whether setting up such a trial again is necessary, or if we already have the
documentation needed for action. One good reason could be that if such a trial emanated from Denmark,
based on Danish smokers, it might have a greater impact on the political system to initiate a national
change in smoking cessation programs. The RCT is good in decreasing bias, it facilitates blinding and
thereby allocating participants equally considering demographics, reactions to treatment etc. But if we
already have the evidence, then implementation at hospital departments would imply that all smokers
(incl. those with alcohol consumption >35 u/week) should be offered the GSP for smoking cessation. When
using retrospective studies (epidemiological studies) with register data, it is important to remember that
the analysis of these data only gives the possibility of an association between an exposed factor and the
measured outcome. If a possible association is found it should be tested in a randomized clinical trial.

All randomized controlled trials pose the potential problem that the included patients may not be
representative of the overall patient population. Particularly if one of the treatments is only suitable for a
minority of patients. Therefore, the population eventually included in a RCT may not be very representative
of the background population, which should also be remembered when attempting to extrapolate the
results to 'real life'.

The literature documents that there is a benefit of intensive smoking cessation programs prior to surgery
on postoperative complications, but brief programs do not show the same effect on complications 63. But of
the 7 RCT’s evaluating behavioral smoking cessation intervention and NRT (table 1), three studies were
underpowered according to their own power calculation (Sørensen 2003, Lindstrøm 2008, Nåsell 2010) and
two studies made their power calculation for ‘abstinent at surgery’ and not for assessing postoperative
complications (Sørensen 2007, Lee 2013). So assessing the optimal time for smoking cessation prior to
surgery is still needed, also considering different types of surgery, even though smoking cessation is always
beneficial for the patient and safe even when initiated very close to surgery92.

We found an overall complication rate after peripheral vascular surgery of 30%. The main risk factors for
developing complications were heart, pulmonary and renal disease, high age, surgery in general anesthetics
and high ASA-score. Factors which for some are preventable and treatable if time allows. Surprisingly we
did not find current smoking to be a risk factor for developing complications in our study population.
Smoking status in the Karbase was self-reported and not biochemically verified. This could affect the data,
since studies show that there is an underestimation of smoking prevalence when it is self-reported and not
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biochemically verified, and underestimation is more frequent in populations with smoking related diseases
such as vascular diseases93, 94.
High age is a risk factor for developing complications. This is well known95-97 and must be taken into account
when surgery is planned. Though high age is a significant risk factor it should never preclude surgery alone.
Women also have a higher risk for developing postoperative complications after vascular surgery98-100, but
again it must never be considered alone when deciding to operate or not. The 30-day and 1-year mortality
and amputation rates are high in the vascular population undergoing surgery for peripheral vascular
surgery.

The modifiable risk factors should also be considered for each patient and possibly postponing surgery until
risk assessment and reduction have been performed as time allows. An increased risk for complications is
well known for cardiac disease101, 102 as well as renal disease103-105.

The strength of this study was the large sample of a very specific type of population undergoing a specific
type of surgery. Main limitations to this study were in the collection of data in the Karbase. There was a risk
of entering false data since data were manually recorded by the operating surgeon and also since smoking
status and alcohol consumption are self-reported, adding to the risk of bias. Assessing the different risk
factors in dichotomous variables could also increase the risk of non-differential misclassification,
underestimating the measured association.

Epidemiological studies are very relevant and a great contributor to science despite their limitations. The
different databases registering data on different diseases, complications, demographics etc. gives scientists
the opportunity to test whether there might be an association between specific variables and a pre-defined
outcome without having to do several years of follow-up since data are already there. This is timesaving
and different factors can be tested for a possible association prior to setting up a more time-consuming
randomized controlled trial. If a possible association is found in an epidemiological study this could then be
tested in the randomized controlled trail that increases statistical strength, reduces selection bias and
facilitates equal allocation in the two groups (minimizing allocation bias/confounding).

Since greater demands are being held to the health care systems of cutting costs, ensuring better patient
treatment, reducing complications and length of stay, implementation of 'Fast track' and ambulatory
procedures are becoming more frequent in many surgical procedures, such as vascular106,
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gastrointestinal108, 109 and in orthopedic surgery110, 111. One of the main goals in fast track and ambulatory
procedures are risk reduction pre-, peri- and postoperatively. Smoking cessation should be a mandatory
offer to all patients for the sake of risk reduction and since it has shown to be cost-effective with the GSP,
the costs of implementing it cannot be an excuse.
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Conclusions


Smoking increases the risk for postoperative (wound-, heart- and lung-) complications.



Smoking cessation 4-8 weeks prior to surgery reduces the risk of postoperative complications
significantly for both general and orthopaedic surgery.



Smoking cessation on the day of surgery reduces the risk of postoperative complications
significantly after orthopaedic surgery.



Intensive smoking cessation interventions have a significant effect on smokers becoming abstinent.
Brief smoking cessation interventions are less effective.



Participants over 60 years of age have a significantly higher abstinence rate 6 months after the end
of the GSP intervention for smoking cessation compared to participants under the age of 60.



Professional recommendation on the hazards of smoking and the benefits of abstinence has a
positive effect on continuous abstinence.



Recruiting patients to our trial was more challenging than anticipated and thoughts and reflections
on how to overcome this challenge were done. Actions could be taken by designing another trial
that was national and possibly also include other types of vascular surgery.



Patients operated for peripheral vascular surgery has a high frequency of postoperative
complications of 30%. The risk factors for developing complications were high age, heart,
pulmonary and renal disease, being rated high ASA-score and having surgery in general
anaesthetics.



We still find it necessary to perform a study evaluating the effect of smoking cessation on
postoperative complications in the vascular patient population.
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Perspectives
Implications for further research
There is need for more high quality studies regarding perioperative smoking cessations effect on
postoperative complications in soft-tissue surgery. Even though a study on ankle fractures has established
that smoking cessation as late as on the day of surgery and six to eight weeks after significantly reduces the
postoperative complications, many still askes the question of when is the optimal time for smoking
cessation intervention prior to surgery and since there has never been a completed RCT for the effect of
smoking cessation on soft-tissue surgery this would be appropriate to cement/determine this once and for
all.

Since the vascular patient population clinically are often perceived as being more stigmatized by their
smoking than other surgical patients, it would be interesting for future research to assess whether it is so.
Future research should also assess the other possible health gains obtained by a life as a non-smoker.

It would be very relevant to evaluate the effect of an intensive smoking cessation intervention close to the
time of surgery for non-orthopedic, such as breast cancer surgery81 and then continue the intervention for
6-8 weeks after surgery.
In planning other new studies it should be taken into account that surgical patients often have more than
smoking as a risk factor. Therefore, it would be relevant to include perioperative intervention on the other
co-existing risk factors, including alcohol, like in the multi-center STOP-OP study on bladder cancer patients
undergoing neo-bladder surgery in Denmark112.

Implications for practice
The GSP for smoking cessation is together with other high intensity smoking cessation programs the most
effective program for maintaining perioperative as well as long-term abstinence. Since these programs
have shown to be both effective and cost-effective for the health care system, implementation of the
programs and offering them to patients should be mandatory in all surgical departments throughout
Denmark. This has been introduced in Sweden as “Rökfri operation”113 (smoke-free surgery) by the
orthopaedics, surgeons and anaesthesiologists and supported by the societies and organisations for health
professionals involved in surgical interventions.
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This would not only reduce complications and thereby costs for the health care system, but also the patient
would benefit from this both financially and physically. Smoking is an expensive habit in Denmark and
smoking one pack of cigarettes a day for one year costs approximately 14.600 DKK and reducing their risk
of heart and lung disease and cancer is also beneficial for the patient.

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 39

Reference List
(1) http://www.who.int/mediacentre/factsheets/fs339/en/
(2) http://whqlibdoc.who.int/publications/2003/9241591013.pdf
(3) ANDERSON J. The dangers of smoking. Nurs Times 1962 Apr 6;58:424-6.
(4) Jorris EH. New unit to point out dangers of smoking. Wis Med J 1966 Nov;65(11):463.
(5) Vincent RG. Smoking; reducing the dangers. Minn Med 1969 Aug;52(8):1314-8.
(6) Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A comparative risk assessment of
burden of disease and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a
systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012 Dec 15;380(9859):2224-60.
(7) http://sundhedsstyrelsen.dk/en/health/tobacco
(8) http://www.karbase.dk/English/english.htm
(9) Nasell H, Adami J, Samnegard E, Tonnesen H, Ponzer S. Effect of smoking cessation intervention on results of
acute fracture surgery: a randomized controlled trial. J Bone Joint Surg Am 2010 Jun;92(6):1335-42.
(10) Parish S, Collins R, Peto R, Youngman L, Barton J, Jayne K, et al. Cigarette smoking, tar yields, and non-fatal
myocardial infarction: 14,000 cases and 32,000 controls in the United Kingdom. The International Studies of
Infarct Survival (ISIS) Collaborators. BMJ 1995 Aug 19;311(7003):471-7.
(11) Pittilo RM. Cigarette smoking and endothelial injury: a review. Adv Exp Med Biol 1990;273:61-78.
(12) Allen DR, Browse NL, Rutt DL, Butler L, Fletcher C. The effect of cigarette smoke, nicotine, and carbon
monoxide on the permeability of the arterial wall. J Vasc Surg 1988 Jan;7(1):139-52.
(13) Rahman MM, Laher I. Structural and functional alteration of blood vessels caused by cigarette smoking: an
overview of molecular mechanisms. Curr Vasc Pharmacol 2007 Oct;5(4):276-92.
(14) Chelland CS, Moffatt RJ, Stamford BA. Smoking and smoking cessation -- the relationship between
cardiovascular disease and lipoprotein metabolism: a review. Atherosclerosis 2008 Dec;201(2):225-35.
(15) Fusegawa Y, Goto S, Handa S, Kawada T, Ando Y. Platelet spontaneous aggregation in platelet-rich plasma is
increased in habitual smokers. Thromb Res 1999 Mar 15;93(6):271-8.
(16) Meade TW, Imeson J, Stirling Y. Effects of changes in smoking and other characteristics on clotting factors and
the risk of ischaemic heart disease. Lancet 1987 Oct 31;2(8566):986-8.
(17) Newby DE, Wright RA, Labinjoh C, Ludlam CA, Fox KA, Boon NA, et al. Endothelial dysfunction, impaired
endogenous fibrinolysis, and cigarette smoking: a mechanism for arterial thrombosis and myocardial
infarction. Circulation 1999 Mar 23;99(11):1411-5.
(18) Narkiewicz K, van de Borne PJ, Hausberg M, Cooley RL, Winniford MD, Davison DE, et al. Cigarette smoking
increases sympathetic outflow in humans. Circulation 1998 Aug 11;98(6):528-34.
(19) Price JF, Mowbray PI, Lee AJ, Rumley A, Lowe GD, Fowkes FG. Relationship between smoking and
cardiovascular risk factors in the development of peripheral arterial disease and coronary artery disease:
Edinburgh Artery Study. Eur Heart J 1999 Mar;20(5):344-53.

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 40

(20) Conen D, Everett BM, Kurth T, Creager MA, Buring JE, Ridker PM, et al. Smoking, smoking cessation,
[corrected] and risk for symptomatic peripheral artery disease in women: a cohort study. Ann Intern Med
2011 Jun 7;154(11):719-26.
(21) Powell JT, Edwards RJ, Worrell PC, Franks PJ, Greenhalgh RM, Poulter NR. Risk factors associated with the
development of peripheral arterial disease in smokers: a case-control study. Atherosclerosis 1997 Feb
28;129(1):41-8.
(22) Lewis A, Miller JH, Lea RA. Monoamine oxidase and tobacco dependence. Neurotoxicology 2007
Jan;28(1):182-95.
(23) Brody AL. Functional brain imaging of tobacco use and dependence. J Psychiatr Res 2006 Aug;40(5):404-18.
(24) Dajas-Bailador F, Wonnacott S. Nicotinic acetylcholine receptors and the regulation of neuronal signalling.
Trends Pharmacol Sci 2004 Jun;25(6):317-24.
(25) Dani JA, De BM. Cellular mechanisms of nicotine addiction. Pharmacol Biochem Behav 2001 Dec;70(4):43946.
(26) Govind AP, Vezina P, Green WN. Nicotine-induced upregulation of nicotinic receptors: underlying
mechanisms and relevance to nicotine addiction. Biochem Pharmacol 2009 Oct 1;78(7):756-65.
(27) Lessov-Schlaggar CN, Pergadia ML, Khroyan TV, Swan GE. Genetics of nicotine dependence and
pharmacotherapy. Biochem Pharmacol 2008 Jan 1;75(1):178-95.
(28) Uhl GR, Liu QR, Drgon T, Johnson C, Walther D, Rose JE. Molecular genetics of nicotine dependence and
abstinence: whole genome association using 520,000 SNPs. BMC Genet 2007;8:10.
(29) Thorgeirsson TE, Geller F, Sulem P, Rafnar T, Wiste A, Magnusson KP, et al. A variant associated with nicotine
dependence, lung cancer and peripheral arterial disease. Nature 2008 Apr 3;452(7187):638-42.
(30) Svansdottir E, Denollet J, Thorsson B, Gudnason T, Halldorsdottir S, Gudnason V, et al. Association of type D
personality with unhealthy lifestyle, and estimated risk of coronary events in the general Icelandic
population. Eur J Prev Cardiol 2013 Apr;20(2):322-30.
(31) Davis JA, Gould TJ. Associative learning, the hippocampus, and nicotine addiction. Curr Drug Abuse Rev 2008
Jan;1(1):9-19.
(32) Olausson P, Jentsch JD, Taylor JR. Repeated nicotine exposure enhances responding with conditioned
reinforcement. Psychopharmacology (Berl) 2004 Apr;173(1-2):98-104.
(33) Moller AM, Pedersen T, Villebro N, Schnaberich A, Haas M, Tonnesen R. A study of the impact of long-term
tobacco smoking on postoperative intensive care admission. Anaesthesia 2003 Jan;58(1):55-9.
(34) Warner DO. Tobacco dependence in surgical patients. Curr Opin Anaesthesiol 2007 Jun;20(3):279-83.
(35) Wong J, Lam DP, Abrishami A, Chan MT, Chung F. Short-term preoperative smoking cessation and
postoperative complications: a systematic review and meta-analysis. Can J Anaesth 2012 Mar;59(3):268-79.
(36) Gronkjaer M, Eliasen M, Skov-Ettrup LS, Tolstrup JS, Christiansen AH, Mikkelsen SS, et al. Preoperative
smoking status and postoperative complications: a systematic review and meta-analysis. Ann Surg 2014
Jan;259(1):52-71.

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 41

(37) Hawn MT, Houston TK, Campagna EJ, Graham LA, Singh J, Bishop M, et al. The attributable risk of smoking on
surgical complications. Ann Surg 2011 Dec;254(6):914-20.
(38) Sorensen LT. Wound healing and infection in surgery. The clinical impact of smoking and smoking cessation: a
systematic review and meta-analysis. Arch Surg 2012 Apr;147(4):373-83.
(39) Sorensen LT, Zillmer R, Agren M, Ladelund S, Karlsmark T, Gottrup F. Effect of smoking, abstention, and
nicotine patch on epidermal healing and collagenase in skin transudate. Wound Repair Regen 2009
May;17(3):347-53.
(40) Jorgensen LN, Kallehave F, Christensen E, Siana JE, Gottrup F. Less collagen production in smokers. Surgery
1998 Apr;123(4):450-5.
(41) Knuutinen A, Kokkonen N, Risteli J, Vahakangas K, Kallioinen M, Salo T, et al. Smoking affects collagen
synthesis and extracellular matrix turnover in human skin. Br J Dermatol 2002 Apr;146(4):588-94.
(42) Sorensen LT, Jorgensen S, Petersen LJ, Hemmingsen U, Bulow J, Loft S, et al. Acute effects of nicotine and
smoking on blood flow, tissue oxygen, and aerobe metabolism of the skin and subcutis. J Surg Res 2009
Apr;152(2):224-30.
(43) Sorensen LT, Toft B, Rygaard J, Ladelund S, Teisner B, Gottrup F. Smoking attenuates wound inflammation
and proliferation while smoking cessation restores inflammation but not proliferation. Wound Repair Regen
2010 Mar;18(2):186-92.
(44) Woehlck HJ, Connolly LA, Cinquegrani MP, Dunning MB, III, Hoffmann RG. Acute smoking increases ST
depression in humans during general anesthesia. Anesth Analg 1999 Oct;89(4):856-60.
(45) Warner DO. Tobacco control for anesthesiologists. J Anesth 2007;21(2):200-11.
(46) Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of potentially modifiable risk factors
associated with myocardial infarction in 52 countries (the INTERHEART study): case-control study. Lancet
2004 Sep 11;364(9438):937-52.
(47) Biccard BM, Bandu R. Clinical risk predictors associated with cardiac mortality following vascular surgery in
South African patients. Cardiovasc J Afr 2007 Jul;18(4):216-20.
(48) Yu-Jie W, Hui-Liang L, Bing L, Lu Z, Zhi-Geng J. Impact of smoking and smoking cessation on arterial stiffness in
healthy participants. Angiology 2013 May;64(4):273-80.
(49) Konrad FX, Schreiber T, Brecht-Kraus D, Georgieff M. Bronchial mucus transport in chronic smokers and
nonsmokers during general anesthesia. J Clin Anesth 1993 Sep;5(5):375-80.
(50) Kotani N, Hashimoto H, Sessler DI, Yoshida H, Kimura N, Okawa H, et al. Smoking decreases alveolar
macrophage function during anesthesia and surgery. Anesthesiology 2000 May;92(5):1268-77.
(51) Postma DS, Bush A, van den Berge M. Risk factors and early origins of chronic obstructive pulmonary disease.
Lancet 2014 Aug 11.
(52) Al-Sarraf N, Thalib L, Hughes A, Tolan M, Young V, McGovern E. Effect of smoking on short-term outcome of
patients undergoing coronary artery bypass surgery. Ann Thorac Surg 2008 Aug;86(2):517-23.
(53) Bluman LG, Mosca L, Newman N, Simon DG. Preoperative smoking habits and postoperative pulmonary
complications. Chest 1998 Apr;113(4):883-9.

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 42

(54) Warner MA, Offord KP, Warner ME, Lennon RL, Conover MA, Jansson-Schumacher U. Role of preoperative
cessation of smoking and other factors in postoperative pulmonary complications: a blinded prospective
study of coronary artery bypass patients. Mayo Clin Proc 1989 Jun;64(6):609-16.
(55) Moller AM, Villebro N, Pedersen T, Tonnesen H. Effect of preoperative smoking intervention on postoperative
complications: a randomised clinical trial. Lancet 2002 Jan 12;359(9301):114-7.
(56) Lindstrom D, Sadr AO, Wladis A, Tonnesen H, Linder S, Nasell H, et al. Effects of a perioperative smoking
cessation intervention on postoperative complications: a randomized trial. Ann Surg 2008 Nov;248(5):739-45.
(57) Sorensen LT, Jorgensen T. Short-term pre-operative smoking cessation intervention does not affect
postoperative complications in colorectal surgery: a randomized clinical trial. Colorectal Dis 2003 Jul;5(4):34752.
(58) Ji Q, Zhao H, Mei Y, Shi Y, Ma R, Ding W. Impact of smoking on early clinical outcomes in patients undergoing
coronary artery bypass grafting surgery. J Cardiothorac Surg 2015;10(1):16.
(59) Rodrigues FM, Ramos D, Xavier RF, Ito JT, Souza AP, Fernandes RA, et al. Nasal and systemic inflammatory
profile after short term smoking cessation. Respir Med 2014 Jul;108(7):999-1006.
(60) Mattison S, Christensen M. The pathophysiology of emphysema: considerations for critical care nursing
practice. Intensive Crit Care Nurs 2006 Dec;22(6):329-37.
(61) Stead LF, Buitrago D, Preciado N, Sanchez G, Hartmann-Boyce J, Lancaster T. Physician advice for smoking
cessation. Cochrane Database Syst Rev 2013;5:CD000165.
(62) Lemmens V, Oenema A, Knut IK, Brug J. Effectiveness of smoking cessation interventions among adults: a
systematic review of reviews. Eur J Cancer Prev 2008 Nov;17(6):535-44.
(63) Thomsen T, Villebro N, Moller AM. Interventions for preoperative smoking cessation. Cochrane Database Syst
Rev 2014;3:CD002294.
(64) Brose LS, West R, Michie S, McEwen A. Changes in success rates of smoking cessation treatment associated
with of a national evidence-based training programme. Prev Med 2014 Aug 22;69C:1-4.
(65) http://rygestopbasen.dk/images/mediefiler/Rapporter/Aarsrapport2013.pdf
(66) Andrews K, Bale P, Chu J, Cramer A, Aveyard P. A randomized controlled trial to assess the effectiveness of a
letter from a consultant surgeon in causing smokers to stop smoking pre-operatively. Public Health 2006
Apr;120(4):356-8.
(67) Wolfenden L, Wiggers J, Knight J, Campbell E, Rissel C, Kerridge R, et al. A programme for reducing smoking in
pre-operative surgical patients: randomised controlled trial. Anaesthesia 2005 Feb;60(2):172-9.
(68) Ratner PA, Johnson JL, Richardson CG, Bottorff JL, Moffat B, Mackay M, et al. Efficacy of a smoking-cessation
intervention for elective-surgical patients. Res Nurs Health 2004 Jun;27(3):148-61.
(69) Thomsen T, Tonnesen H, Moller AM. Effect of preoperative smoking cessation interventions on postoperative
complications and smoking cessation. Br J Surg 2009 May;96(5):451-61.
(70) Aveyard P, Begh R, Parsons A, West R. Brief opportunistic smoking cessation interventions: a systematic
review and meta-analysis to compare advice to quit and offer of assistance. Addiction 2012 Jun;107(6):106673.

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 43

(71) Silagy C, Lancaster T, Stead L, Mant D, Fowler G. Nicotine replacement therapy for smoking cessation.
Cochrane Database Syst Rev 2004;(3):CD000146.
(72) Hughes JR, Stead LF, Hartmann-Boyce J, Cahill K, Lancaster T. Antidepressants for smoking cessation.
Cochrane Database Syst Rev 2014;1:CD000031.
(73) Cahill K, Stead LF, Lancaster T. Nicotine receptor partial agonists for smoking cessation. Cochrane Database
Syst Rev 2012;4:CD006103.
(74) www.cancer.dk/international
http://www.cancer.dk/fagfolk/forebyggelse/rygning/rygestopraadgivere/grundkurser_til_rygestopraadgivere
(75) http://www.rygestopbasen.dk/index.php/bibliotek/udgivelser/rapporter.html
(76) McBride CM, Emmons KM, Lipkus IM. Understanding the potential of teachable moments: the case of
smoking cessation. Health Educ Res 2003 Apr;18(2):156-70.
(77) Shi Y, Warner DO. Surgery as a teachable moment for smoking cessation. Anesthesiology 2010
Jan;112(1):102-7.
(78) Rigotti NA, Clair C, Munafo MR, Stead LF. Interventions for smoking cessation in hospitalised patients.
Cochrane Database Syst Rev 2012;5:CD001837.
(79) Moller AM, Kjellberg J, Pedersen T. [Health economic analysis of smoking cessation prior to surgery--based on
a randomised trial]. Ugeskr Laeger 2006 Mar 6;168(10):1026-30.
(80) Hejblum G, Atsou K, Dautzenberg B, Chouaid C. Cost-benefit analysis of a simulated institution-based
preoperative smoking cessation intervention in patients undergoing total hip and knee arthroplasties in
France. Chest 2009 Feb;135(2):477-83.
(81) Thomsen T, Tonnesen H, Okholm M, Kroman N, Maibom A, Sauerberg ML, et al. Brief smoking cessation
intervention in relation to breast cancer surgery: a randomized controlled trial. Nicotine Tob Res 2010
Nov;12(11):1118-24.
(82) Lee SM, Landry J, Jones PM, Buhrmann O, Morley-Forster P. The effectiveness of a perioperative smoking
cessation program: a randomized clinical trial. Anesth Analg 2013 Sep;117(3):605-13.
(83) Sorensen LT, Hemmingsen U, Jorgensen T. Strategies of smoking cessation intervention before hernia
surgery--effect on perioperative smoking behavior. Hernia 2007 Aug;11(4):327-33.
(84) Ferguson J, Bauld L, Chesterman J, Judge K. The English smoking treatment services: one-year outcomes.
Addiction 2005 Apr;100 Suppl 2:59-69.
(85) Bauld L, Chesterman J, Ferguson J, Judge K. A comparison of the effectiveness of group-based and pharmacyled smoking cessation treatment in Glasgow. Addiction 2009 Feb;104(2):308-16.
(86) Pirie K, Peto R, Reeves GK, Green J, Beral V. The 21st century hazards of smoking and benefits of stopping: a
prospective study of one million women in the UK. Lancet 2013 Jan 12;381(9861):133-41.
(87) Muller-Riemenschneider F, Meinhard C, Damm K, Vauth C, Bockelbrink A, Greiner W, et al. Effectiveness of
nonpharmacological secondary prevention of coronary heart disease. Eur J Cardiovasc Prev Rehabil 2010
Dec;17(6):688-700.
(88) Petty TL. The history of COPD. Int J Chron Obstruct Pulmon Dis 2006;1(1):3-14.

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 44

(89) Becher H, Jockel KH, Timm J, Wichmann HE, Drescher K. Smoking cessation and nonsmoking intervals: effect
of different smoking patterns on lung cancer risk. Cancer Causes Control 1991 Nov;2(6):381-7.
(90) Pisinger C, Vestbo J, Borch-Johnsen K, Thomsen T, Jorgensen T. Acceptance of the smoking cessation
intervention in a large population-based study: the Inter99 study. Scand J Public Health 2005;33(2):138-45.
(91) Ferguson J, Bauld L, Chesterman J, Judge K. The English smoking treatment services: one-year outcomes.
Addiction 2005 Apr;100 Suppl 2:59-69.
(92) Myers K, Hajek P, Hinds C, McRobbie H. Stopping smoking shortly before surgery and postoperative
complications: a systematic review and meta-analysis. Arch Intern Med 2011 Jun 13;171(11):983-9.
(93) From AM, Herlitz J, Berndt AK, Karlsson T, Hjalmarson A. Are patients truthful about their smoking habits? A
validation of self-report about smoking cessation with biochemical markers of smoking activity amongst
patients with ischaemic heart disease. J Intern Med 2001 Feb;249(2):145-51.
(94) Jarvis MJ, Tunstall-Pedoe H, Feyerabend C, Vesey C, Saloojee Y. Comparison of tests used to distinguish
smokers from nonsmokers. Am J Public Health 1987 Nov;77(11):1435-8.
(95) Scott SW, Bowrey S, Clarke D, Choke E, Bown MJ, Thompson JP. Factors influencing short- and long-term
mortality after lower limb amputation. Anaesthesia 2014 Mar;69(3):249-58.
(96) Sheetz KH, Waits SA, Krell RW, Campbell DA, Jr., Englesbe MJ, Ghaferi AA. Improving mortality following
emergent surgery in older patients requires focus on complication rescue. Ann Surg 2013 Oct;258(4):614-7.
(97) Turrentine FE, Wang H, Simpson VB, Jones RS. Surgical risk factors, morbidity, and mortality in elderly
patients. J Am Coll Surg 2006 Dec;203(6):865-77.
(98) Flu HC, Ploeg AJ, Marang-van de Mheen PJ, Veen EJ, Lange CP, Breslau PJ, et al. Patient and procedurerelated risk factors for adverse events after infrainguinal bypass. J Vasc Surg 2010 Mar;51(3):622-7.
(99) Jain AK, Velazquez-Ramirez G, Goodney PP, Edwards MS, Corriere MA. Gender-based analysis of
perioperative outcomes associated with lower extremity bypass. Am Surg 2011 Jul;77(7):844-9.
(100) Abedi NN, Davenport DL, Xenos E, Sorial E, Minion DJ, Endean ED. Gender and 30-day outcome in patients
undergoing endovascular aneurysm repair (EVAR): an analysis using the ACS NSQIP dataset. J Vasc Surg 2009
Sep;50(3):486-91, 491.
(101) Fleischmann KE, Beckman JA, Buller CE, Calkins H, Fleisher LA, Freeman WK, et al. 2009 ACCF/AHA focused
update on perioperative beta blockade. J Am Coll Cardiol 2009 Nov 24;54(22):2102-28.
(102) Manley AM, Reck SE. Patients with vascular disease. Med Clin North Am 2013 Nov;97(6):1077-93.
(103) Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY. Chronic kidney disease and the risks of death,
cardiovascular events, and hospitalization. N Engl J Med 2004 Sep 23;351(13):1296-305.
(104) Muntner P, He J, Hamm L, Loria C, Whelton PK. Renal insufficiency and subsequent death resulting from
cardiovascular disease in the United States. J Am Soc Nephrol 2002 Mar;13(3):745-53.
(105) Patel VI, Mukhopadhyay S, Guest JM, Conrad MF, Watkins MT, Kwolek CJ, et al. Impact of severe chronic
kidney disease on outcomes of infrainguinal peripheral arterial intervention. J Vasc Surg 2014 Feb;59(2):36875.

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 45

(106) Martelli M, Renghi A, Gramaglia L, Casella F, Brustia P. Abdominal aortic aneurysm treatment: minimally
invasive fast-track surgery and endovascular technique in octogenarians. J Cardiovasc Surg (Torino) 2014 Sep
30.
(107) Abularrage CJ, Sheridan MJ, Mukherjee D. Endovascular versus "fast-track'' abdominal aortic aneurysm
repair. Vasc Endovascular Surg 2005 May;39(3):229-36.
(108) Zhuang CL, Ye XZ, Zhang XD, Chen BC, Yu Z. Enhanced recovery after surgery programs versus traditional care
for colorectal surgery: a meta-analysis of randomized controlled trials. Dis Colon Rectum 2013
May;56(5):667-78.
(109) Aarts MA, Okrainec A, Glicksman A, Pearsall E, Victor JC, McLeod RS. Adoption of enhanced recovery after
surgery (ERAS) strategies for colorectal surgery at academic teaching hospitals and impact on total length of
hospital stay. Surg Endosc 2012 Feb;26(2):442-50.
(110) Winther SB, Foss OA, Wik TS, Davis SP, Engdal M, Jessen V, et al. 1-year follow-up of 920 hip and knee
arthroplasty patients after implementing fast-track. Acta Orthop 2014 Sep 1;1-8.
(111) Kehlet H, Thienpont E. Fast-track knee arthroplasty -- status and future challenges. Knee 2013 Sep;20 Suppl
1:S29-S33.
(112) Clinicaltrials.gov NCT02188446
(113) www.enrokfrioperation.se

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg & Frederiksberg University Hospital, University of Copenhagen, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2015

Page 46

