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Introduction

Smoking is the leading cause of chronic obstructive pulmonary

disease (COPD). Around 85%–90% of cases of this disease are due

to tobacco smoking.1 It is  estimated that  between 15% and 20%

of smokers may  develop COPD over their lifetime. No one knows
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exactly why some smokers develop COPD and others do not,

although it is  believed that there may  be a  certain genetic predis-

position in this regard.2

It  is notable that a large number of COPD patients smoke,

even when they know that  they have this condition and that

it is  adversely affecting the course of their disease. Data from

the IBERPOC study, and later those from another study con-

ducted in  England, found that between 30% and 70% of  patients

with COPD continue smoking, despite being diagnosed with the

illness.3,4 Spanish Guidelines have recently been published for

the diagnosis and treatment of patients with COPD, in  which the

different recommendations for the proper approach to these

patients were considered.5 Furthermore, a  recent study found that
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up to 20% of patients with COPD admitted to Spanish hospitals

smoke.6

Several studies have shown that smokers with COPD have spe-

cial characteristics in their smoking that  make them a  group with

particular difficulties in  quitting. The following have been described

among these characteristics: (a) they smoke more cigarettes daily

than smokers without COPD and moreover, they have a specific

smoking pattern: they inhale the cigarette smoke deeply and retain

it for longer in their lungs.4,7 In addition, the expired air carbon

monoxide (CO) levels of these smokers are higher than in  smok-

ers without COPD4,6; (b) they have a higher degree of physical

dependence on nicotine4,6; (c) they have a  lower degree of moti-

vation to quit smoking, low self-efficacy (this term defines the

confidence that the subject has in  himself to achieve smoking cessa-

tion) and their self-esteem levels are decreased4,6,8; (d) depression

and depressed moods are common in this group of smokers9,10;

and (e) the weight gain that is normally associated with smoking

cessation can cause relapse in  this patient group, as it may  cause

them to have more symptoms.

It is important to  stress that the only measure that has been

shown to be effective for arresting the progression of this disease is

smoking cessation.11 This is why it is  so important to stage a  proper

diagnostic and therapeutic intervention for smoking in  these sub-

jects.

Current Status of Treatment for Smoking in Patients

With Chronic Obstructive Pulmonary Disease

Few clinical trials have been conducted to study the efficacy

and safety of  the use of different pharmacological treatments for

smoking in smokers with COPD. These are reviewed briefly below.

The Lung Health Study showed that using nicotine gum com-

bined with intensive cognitive behavioural therapy (CBT) was

effective and safe for helping these subjects to  quit smoking.11,12

Later, Tønnesen and Mikkelsen,13 in  a  randomised, open-label

study in which they used 4 forms of nicotine replacement ther-

apy (NRT), found that, at the one-year follow-up, those who had

received active treatment quit smoking more often than those

who used placebo (5.6%; P<.01). These same authors, in another

randomised, double-blind, placebo-controlled study, analysed the

efficacy of sublingual nicotine tablets in 2 groups of patients:

one that received intensive CBT and another that  received mild

intensity CBT. The abstinence rates at 6 and 12 months of follow-

up were higher for the groups that received active treatment:

23% compared to 10% and 17% compared to 10%, respectively.

No significant differences were observed according to  the inten-

sity of CBT received.14 More recently, a  meta-analysis evaluated

7332 patients with COPD who received different smoking ces-

sation treatments. The authors found that the combination of

CBT plus NRT was the most effective type of intervention (OR:

5.08; P<.0001) compared to CBT alone (OR: 2.8; P=.001) and

compared to  CBT combined with an antidepressant (OR: 3.32;

P=.002).15

Two clinical trials have analysed the efficacy and safety of the

use of bupropion in  the treatment of smokers with COPD. One of

them found that bupropion was more effective than placebo in

obtaining continuous abstinence at 6 months of follow-up (16%

compared to 9%; P<.05).16 The other showed similar results, also

at 6 months of follow-up, with a difference of 18.9% (95% CI:

3.6%–34.2%; P=.02).17

Two studies have analysed the efficacy and safety of the use of

varenicline on the treatment of smoking in  smokers with COPD.

One was conducted on a group of patients with mild or mod-

erate COPD and was designed as a randomised, double-blind,

placebo-controlled study. It  was shown that varenicline was more

efficacious than placebo for aiding smoking cessation in the third,

sixth and twelfth month of follow-up. After one year the con-

tinuous abstinence rates were 18.6% versus 5.6% (OR: 4.04 [95%

CI: 2.13–7.67]; P<.0001).18 The other was  an open-label, follow-

up study in which a total of 472 smokers with severe or very

severe COPD who received treatment with different drugs were

studied: NRT, bupropion and varenicline. Patients were followed-

up for 24 weeks. The mean continuous abstinence rate between

week 9 and week 24 was  48.5%. Depending on  the type of drug

used, the rates were: 38.2% for NRT, 60% for bupropion and

61% for varenicline. Varenicline was more effective than nico-

tine patches, 61% versus 44.1% (OR: 1.98 [95% CI: 1.25–3.12];

P=.003).19

Another study compared the efficacy of a high intensity smok-

ing treatment programme in  smokers with COPD with those who

received usual care. The high intensity programme consisted of a

combination of pharmacological treatment plus hospitalisation for

2 weeks, where patients received intensive CBT; telephone calls

and continuous follow-up were also scheduled for a  period of  one

to 3 years. The abstinence rates in the group who received inten-

sive treatment were 52% and 38% after one and 3 years of follow-up,

respectively, while the rates in  the group who  received usual care

were 7% and 10%, respectively.20

Probably one of the most informative studies was  that by

Hoogendoorn et al.,21 who carried out a  systematic review of

the different clinical trials on smokers with COPD. The various

interventions were grouped into 4 categories: usual care, minimal

intervention, intensive CBT and intensive CBT plus pharmacologi-

cal treatment. The abstinence rates after one year of follow-up for

each of the categories were 1.4%, 2.6%, 6.0%, and 12.3%, respectively.

Compared with usual care, the cost per quality-adjusted life year

for the minimal intervention was 16 900 Euros, for intensive CBT

8200 Euros and for intensive CBT plus pharmacological treatment,

2400 Euros. The authors concluded that the combination of inten-

sive CBT plus pharmacological treatment is the most effective form

of treatment for smoking in COPD, with the best cost/effectiveness

ratio.21

Assessment of Smoking in  Smokers With Chronic

Obstructive Pulmonary Disease

This intervention should be performed differently depending on

whether the patient has been recently diagnosed with COPD or if,

on the contrary, the patient has been diagnosed with the disease

for some time.

Diagnosis of Smoking in Smokers With Recently Diagnosed

Chronic Obstructive Pulmonary Disease

In order to carry out this aspect, the following protocol should

be  followed: (a) determine the number of packs/year; (b) identify

the degree of motivation to  quit smoking; (c) study the degree

of physical dependence on nicotine using the Fagerström test;

(d) reward test; (e) analyse previous smoking cessation attempts;

and (f) determine the expired air  CO levels in  the subject. Occasion-

ally, and if available, the determination of cotinine levels in  body

fluids, especially serum, may  be useful.22

(a) Determine the number of packs/year. Knowing this figure is

helpful for assessing the prognosis. Patients with high numbers

(more than 5 packs/year) will have  more difficulty in  quitting

smoking than those with lower numbers.

(b) Analyse the motivation to  quit smoking. In this respect, subjects

can be classified into 2 groups: those who are  willing to  make a
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Table 1

Modified Fagerström Test.

• How soon after you wake up do you smoke your first cigarette?

– Within 5 min 3

– 6–30 min  2

–  31–60 min  1

–  After 60 min  0

•  Do you find it difficult to refrain from smoking in places where it is forbidden

(hospital, cinema, library)?

– Yes 1

– No 0

•  Which cigarette would you most hate to  give up?

– The first one in the morning 1

–  All others 0

•  How many cigarettes do  you smoke a  day?

– Less than 10 cigarettes/day 0

– Between 11 and 20 cigarettes/day 1

–  Between 21 and 30 cigarettes/day 2

–  31 or more cigarettes/day 3

•  Do you smoke more frequently during the first  hours after waking than during the

rest of the day?

– Yes 1

–  No 0

•  Do you smoke even if you are so ill that you are in bed most of the day?

–  Yes 1

– No 0

Total

Score:

0–3:  low dependence

4–6: moderate dependence

7–10: high dependence

serious attempt to quit at the present time, and those to  prefer

to delay the attempt until later.

(c) Study the degree of physical dependence on nicotine. The Fager-

ström test provides relevant information on this aspect. Table 1

shows this test.23 Of all the questions that comprise it,  those

that best define the degree of dependence are  shown in Table 2

(Heaviness of Smoking Index).24

(d) Reward test. This test has also been shown to be quite useful

for the assessment of smoking.25 Table 3 shows this test and its

scoring system.

(e) Analysis of previous attempts to quit smoking. This study is

very helpful for determining the subject’s smoking character-

istics. It should be noted that for performing this analysis, only

attempts that led  to  the subject not smoking for at least 24 h

should be considered. The following variables should be deter-

mined: number of attempts made, time without smoking at each

Table 2

Heaviness of Smoking Index.

• How soon after you wake up do you smoke your first cigarette?

– Within 5 min  3

–  6–30 min 2

–  31–60 min  1

–  After 60 min  0

•  How many cigarettes do  you smoke a  day?

– Less than 10 cigarettes/day 0

–  Between 11 and 20 cigarettes/day 1

–  Between 21 and 30 cigarettes/day 2

–  31 or more cigarettes/day 3

Score:

0–2: low dependence

3–4: moderate dependence

5–6: high dependence

attempt, symptoms suffered, treatments used and their effects,

and  finally, the reasons for relapse.

(f) Determination of expired air CO levels. This is  a  simple exam-

ination. Table 4 shows how it should be performed and its

assessment.26 This test not only should be used to confirm the

patient’s abstinence or to determine the amount of tobacco

smoked, but it is also highly recommended for use as a  moti-

vational tool to quit smoking. After it has been performed, the

healthcare professional should explain to the patient why he

has high CO levels and how these high CO levels are causing the

disease in his  body. He should also be informed that  once he has

quit smoking, the CO levels will return to normal.

Taking into account all the data obtained on analysing the differ-

ent variables, the diagnosis of smoking in the patient can be made

according to  4 aspects: (a) extent of smoking; (b) motivation for

smoking cessation; (c) degree of physical dependence on smoking;

and (d) type of reward.

With respect to the extent of smoking, 3 types can be  distin-

guished in  turn: light (smokers of 5 or fewer packs/year and CO

levels less than 15 ppm), moderate (smokers of 6–15 packs/year

and CO levels between 15 and 20 ppm) and heavy (smokers of

Table 3

Reward Test.

When you try to quit smoking, which of these situations do  you find most difficult?

You most choose one of these two answers. Indicate the one which is most crucial

for you.

A.  Continuously anxious, irritable, depressed.

B.  Not  being able to smoke at times when you genuinely enjoy the pleasure

of smoking a  cigarette.

Answer A Negative reward

Answer B Positive reward
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Table  4

Co-oximetry Technique, Assessment, Advantages and False Positives.

Technique

The subject must take a deep breath and maintain a  15-s  apnoea. They must then exhale slowly and fully.

Assessment

Levels of 10 or more parts per million (ppm) of CO in expired air correspond to smokers. Levels of 5–10 ppm, in sporadic smokers or daily smokers who

smoke  very few  cigarettes. Figures below 5  ppm, non-smokers.

Advantages

1. The expired air CO  level can be used as a  real marker of abstinence.

2.  Performing co-oximetry allows the  smoker to have an objective marker of the  damage that smoking is  causing in his body; this  is  information that will

motivate him to quit smoking.

3.  It is known that smokers with higher expired air CO  levels are more likely to  develop smoking-related illnesses than those with lower levels.

False  positives

1. Technique not performed correctly.

2. Apparatus not correctly calibrated.

3. Lactose intolerance.

4.  Being subjected directly to an  external source where incomplete combustion occurs: very direct exposure to gases from car exhaust pipes, very direct

exposure to gases produced by charcoal braziers, chimneys, etc., very direct exposure to  gases produced by gas stoves or gas water heaters which do  not

burn  all the gas released properly.

more than 15 packs/year and CO levels higher than 20 ppm). The

parameter “CO levels” is the most significant for establishing the

classification.

With respect to  the motivation, 2 patient groups can be distin-

guished: one group made up of subjects who are willing to  make a

serious attempt to  quit at the present time (this group corresponds

to smokers in the preparation stage of the Prochaszka classification)

and another made up  of subjects who do  not want to make a  seri-

ous attempt to quit smoking at the present time, and who prefer to

delay the decision-making (this group corresponds to smokers in

the pre-contemplation or contemplation phase of the Prochaszka

classification).27,28

Depending on the degree of dependence, smokers can be clas-

sified into 3 types: light, moderate or heavy. Tables 1 and 2 explain

each of these.

With respect to the type of reward, the keys are discussed in

Table 3. Fig. 1 explains the diagnostic process in these subjects.

Diagnosis of Smoking in Smokers With Previously Diagnosed

Chronic Obstructive Pulmonary Disease

Up to 30%–70% of patients with COPD continue smoking,

despite having been diagnosed with this condition and having

been advised by their doctor on several occasions on the ben-

efits of smoking cessation. In this patient group, the diagnosis

of smoking has specific characteristics and should be made with

empathy, respect and understanding by the doctor towards their

patient.

The most important aspects that must be addressed in this sub-

ject group are the following: identification of tobacco smoking;

co-oximetry; determination of cotinine levels in body fluids, espe-

cially serum; analysis of degree of physical dependence on nicotine;

analysis of degree of motivation to quit smoking; self-efficacy anal-

ysis; assessment of mood status, and analysis of previous attempts

at smoking cessation.

Smoker

No. 

packs/year

Motivation Fagerström test
Reward test

Analysis

previous

attempts

CO

levels

5 o ↓ 6-15 ↑15
Now Later

0-3 4-6 7-10

Positive Negative

↓15

15-20

DIAGNOSIS:

1. Extent of smoking

•

•

•

Light: 5 or ↓  Pks/Yr &  ↓15 ppm CO

Moderate: 6-15 Pks/Yr & 15-20 ppm CO

Heavy: ↑15 Pks/Yr & ↑ 20 ppm CO

2. Degree of dependence

• Low: 0-3 points

• Moderate: 4-6 points

• High: 7-10 points

↑20

3. Motivation

• Ready

• Not ready

3. Reward

• Positive

• Negative

Not

ready
Ready

Fig. 1. Algorithm for diagnosing smoking in smokers with recently diagnosed COPD.
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0….1….2….3….4….5….6….7….8….9….10

Complete absence of motivation ---- ---------------- Maximum motivation→

Fig. 2. Visual analogue scale.

The identification of tobacco smoking in  these patients is  a task

that should be approached with empathy. Taking into account that

on many occasions the subject may  be reluctant to provide the

real information, it is advisable to identify how many cigarettes

he smokes per day and for how long he has smoked, despite know-

ing  that it had been advised against. The use of co-oximetry and

even the determination of cotinine levels are very useful for making,

not only the tobacco consumption, but also the amount consumed

objectively clear. In this respect, it is  highly recommended that after

having asked the subject about their smoking and the number of

cigarettes smoked per day, the expired air  CO levels are determined.

Although CO levels less than 10 ppm  are traditionally considered to

define non-smoking, various studies have found that the figure that

marks the cut-off point is around 4–5 ppm.26,29,30 Therefore, any

subject who shows CO levels higher than 5 ppm should be consid-

ered a smoker, providing that the examination has been correctly

carried out and all cases of “false positive” co-oximetry have been

ruled out (Table 4).

The determination of cotinine levels in  serum, urine and saliva

can also be very helpful for the reliable identification of smoking.

The cut-off point for cotinine in plasma or saliva is  10 ng/ml, and in

urine is 200 ng/ml.31

The Fagerström test and Heaviness of Smoking Index have been

shown to be useful in  these patients for diagnosing the degree of

physical dependence on  nicotine.23,24 Nevertheless, it is impor-

tant to highlight that in this group of smokers, suffering from this

chronic respiratory condition does not allow them to  smoke a  large

number of cigarettes per day. Therefore, the answer that the sub-

jects give to the question regarding the time between getting up

until they smoke their first cigarette of the day is much more valu-

able than the answer that they give to  the question regarding the

number of cigarettes that they smoke daily.24

Analysis of the degree of motivation to quit smoking in these

patients should be performed using a  visual analogue scale (Fig. 2).

It is advisable to proceed as follows: show the patient the figure

and explain that this is  a scale on which 0 corresponds to the total

absence of motivation for quitting smoking and 10 to the maximum

degree of motivation for doing so. Ask the patient to point with

their finger to the point on the scale that best defines their degree

of motivation, taking into account the rating explained above.32

The self-efficacy analysis and mood assessment are equally impor-

tant in this patient group. Unfortunately, there are no scales that

can accurately measure the self-efficacy of the subject for quitting

smoking. It is recommendable to use the same visual analogue scale

as used in measuring the motivation for this purpose, and to  do so

in a similar way to that used to determine the motivation.32

Assessing the mood is  essential in  these patients. Many stud-

ies  have shown that depression is a very common comorbidity

in subjects with COPD, and even those with more severe COPD

suffer this condition more frequently.9,10 These reasons explain

the need to diagnose the presence and degree of depression in

these patients. Therefore, it is recommendable to  ask the sub-

ject 2 questions: (a) during the past month, have you often been

bothered by feeling down, depressed or hopeless? and (b) during

the past month, have you often been bothered by little interest

or pleasure in doing things? When the answer to both ques-

tions is yes, the likelihood that the subject has depression is  very

high.33

Analysis of previous attempts at smoking cessation in  these sub-

jects does not vary with respect to the analysis performed in  the

group of smokers with recently diagnosed COPD.

Taking into account the different results obtained after the

assessment carried out in this subject group, we can diagnose

patients according to the following criteria: (a)  extent of  smok-

ing; (b) degree of physical dependence on nicotine; (c) degree of

motivation and self-efficacy; and (d) assessment of mood.

(a) Assessment of the extent of smoking. For  this, it is  advisable to

analyse the number of cigarettes smoked per day, the expired

air CO levels and, if available, blood cotinine levels. In this

subject group, there is  little relation between the number of

cigarettes smoked per day and the CO or  blood cotinine levels.

It is  often observed that although they smoke a small number of

cigarettes per day, the figures for expired air CO,  or even blood

cotinine levels, are higher than they should be. This is because

these smokers smoke with a specific pattern: although they

smoke fewer cigarettes, they take many puffs of the cigarette,

inhale them deeply and retain the smoke inside their lungs for

a long time.7,34

(b) Assessment of the degree of physical dependence on  nico-

tine. In this aspect, assessing the time between getting up and

smoking the first cigarette of the day is the determining factor

(Table 2). In general, it can be  considered that smoking the first

cigarette within the first 30 min  is a  sign of a  high degree of

dependence.23,24 Nighttime smoking should also be  taken into

account in this group of smokers. If the subject wakens in the

middle of the night in  order to  smoke, it is an unmistakeable

sign of a high degree of dependence.

(c) Assessment of the degree of motivation and self-efficacy. For

this purpose, it is useful to distinguish between those who

indicate 8 or higher on the visual analogue scale and those

who  indicate lower scores. Depending on the score that the

subject awards each of these variables, the intervention of  the

healthcare professional will be different. Thus, smokers with a

high degree of motivation and self-efficacy will be prepared to

receive treatment in order to quit smoking for good. In smokers

with a low degree of motivation and high degree of self-efficacy,

it will be necessary to intervene to  improve their knowledge of

the relationship between smoking and their disease. In smokers

with high motivation and low self-efficacy, the offer of phar-

macological treatment and psychological support is  sufficient.

Finally, in  those with low motivation and low self-efficacy, the

motivational interview is the treatment of choice.35,36

(d) Assessment of mood. This is very important information due to

the impact that it could have on the therapeutic intervention.

In subjects who  answer yes to the questions stated above, the

use of antidepressants will be necessary and consultation with

a  psychiatrist should be assessed; in  those who respond nega-

tively but who show a  depressed mood, intense psychological

support and continuous follow-up will be very useful. Those

who do not have depression issues or depressed mood will find

it easier to quit smoking.

Fig.  3 shows the diagnostic process for smoking in smokers with

previously diagnosed COPD.

Treatment of Smoking in  Smokers With Chronic

Obstructive Pulmonary Disease

The decisions stated below on this topic are based on

the strength of evidence graded according to  the GRADE

system.37
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Smoker

Identification
tobacco

consumption

Fagerström

test

Motivation Self-efficacy
Assessment

mood

Previous

attempts
CO Cotinine

Time

5 or  ↓

31-60 ´

6-30´

↑ 60´ 

5 or less ↑ 5 ppm
Blood 

10 ng/ml

Urine

200 ng/ml

Visual

analogue scale

DIAGNOSIS
1. Extent of smoking

• Assessment number of cigarettes/day

• Assessment CO levels

• Assessment cotinine
2. Degree of dependence

• Low:  ↑ 60´

• Moderate: 31-60´

• High:  6-30´

• Very high: 5´ or  ↓

3. Degree of motivation and self-efficacy
High motivation Low motivation

High self-efficacy Treatment Education

Low self-efficacy Treatment Motivational interview

4. Mood assessment

• Have you often been bothered by feeling down, depressed or hopeless?

• Have you often been bothered by little interest or pleasure in doing things? 
Yes answers suggestive of depression

No. cigarettes/day

Fig. 3. Algorithm for diagnosing smoking in smokers with previously diagnosed COPD.

Treatment of smoking in smokers with COPD is made up of a

combination of CBT and pharmacological treatment. The use of this

type of combined treatment is a consistent recommendation with

high quality evidence. Level of recommendation: strong.15,20,21,37,38

As in the case of the diagnosis, the characteristics of the CBT

offered to these smokers should differ depending on whether they

are smokers recently diagnosed or previously diagnosed with COPD

(Fig. 4).

Cognitive Behavioural Therapy in Smokers With Recently

Diagnosed Chronic Obstructive Pulmonary Disease

This therapy consists of the following aspects:

(a)  Explanation of the close relationship between smoking and

COPD. Subjects should be informed that smoking is  the direct

cause of their disease. They should also be warned about

Treatment
Cognitive behavioural

therapy

Pharmacological

treatment

Recent COPD Previous COPD

Change message
• Empathy
• Comprehension
• Respect 

Want to Do not want to

Reduction with NRT

Reduction with VRN

Low dependence
High dependence

Standard NRT

dose and time

Standard BP

dose and time

Standard VRN

dose and time

• Explain smoking-COPD

relationship
• Use spirometry and lung age

results for motivating purposes

• Choose D-day
• Identification of high risk

situations
• Development of alternative

behaviours
• Explanation symptoms

withdrawal syndrome
• Information leaflets
• Self-help leaflets
• Schedule specific follow-up to

aid smoking cessation
• Intra-treatment support:

Send letters, SMS, e-mails

• High-dose NRT
• Combination of different

forms of NRT
• NRT for 6 or more months
• Use of NRT before D-day

• Bupropion for 6 months
• Bupropion plus NRT
• Varenicline for 6 months
• Use of varenicline 4 weeks

before D-day
• Varenicline plus NRT

• Varenicline plus bupropion

Fig. 4. Algorithm for therapeutic intervention in smokers with COPD. BP: bupropion; NRT: nicotine replacement therapy; VRN: varenicline.
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the following aspects: (1) that smoking cessation is the only

therapeutic measure that has been shown to be effective for

improving their disease; (2) that the use of pharmacological

treatments for their disease will have very little effectiveness if

they continue smoking; and (3) that, on the contrary, smok-

ing cessation will be  followed by a  marked improvement in

the course of  their disease and the response of the COPD to

treatment.

The lung age and spirometry results may  be used for increas-

ing the motivation to  quit smoking in these patients. Some

studies have found an increase in the motivation for cessation

using both results.38–40 The lung age is  related to  the spiromet-

ric  results. In normal conditions, there is a correlation between

the lung age and chronological age of the subject. When the

individual has COPD, their spirometric results correspond to a

lung age much higher than their chronological age. Showing

these results to patients and explaining their significance helps

to increase their motivation to quit smoking.

(b) In smokers who are willing to make a serious attempt at smok-

ing cessation, the intervention will be devoted to choosing

the day to quit (D-day), the identification of high risk situa-

tions, development of alternative behaviours, explanation of

the symptoms of withdrawal syndrome and its evolution, and

the issue of leaflets with health information on smoking and

COPD and self-help leaflets to quit smoking. In this group of

smokers, scheduling follow-up visits with the sole objective of

assessing the progress of the cessation process and monitor-

ing the use of the different pharmacological treatments that

have been prescribed for smoking cessation is  a  requirement

that must be met  in  all cases. A follow-up schedule that is  rec-

ommended in this patient group is as follows: first, second,

fourth, eighth, twelfth, sixteenth, and twenty-fourth week after

D-day.

It  is important that the patient feels supported by the entire

healthcare team during their smoking cessation process. It  is

crucial that they understand the importance of this for their

health through the interest that the healthcare professionals

who treat them place in  their quitting. Telephone calls, sending

personalised letters or even using new technologies (SMS mes-

sages, email messages, chats, etc.) may  be useful for achieving

this.

(c) In smokers who are not willing to make a  serious attempt to  quit

at the present time, the need to quit smoking must be stressed at

each of the visits that the subject makes to their doctor or nurse.

The insistence should be made with empathy, cordiality and

understanding, but with firmness and accompanied by offering

all types of help.

Cognitive Behavioural Therapy in Smokers With Previously

Diagnosed Chronic Obstructive Pulmonary Disease

The components of the CBT offered to these patients should

be the same as those stated in  the previous section. Neverthe-

less, it is important to  take into account that the vast majority

of these patients have already been warned by  various health-

care professionals about the need for smoking cessation. For this

reason, many of them will be reluctant to  hear the “same mes-

sage as always” from their doctor or nurse again. The correct

health intervention on these patients requires not only that we

change our message, but that we  also change the way  of pre-

senting it. Therefore, the intervention in  these patients should be

carried out with empathy, respect and understanding, trying to

increase the patient’s motivation, self-efficacy and self-esteem. It

should not be forgotten that depression is  a common comorbid-

ity in these subjects that may  require specialised intervention. Any

type of direct confrontation should be avoided. The patient should

see the healthcare professional as a person willing to help them

and able to understand all the problems that smoking is causing

them.35,36

Occasionally, the determination of CO levels can indicate that

the patient is smoking even when they deny that they are. The

best way  of confronting this situation is  to explain to  the patient

the circumstances in  which there may  be false positives in  the co-

oximetry (Table 4) and alert them to  avoid those circumstances, so

that  the next time that they attend the clinic and their expired air

CO levels are measured, the results will be normal.35,36

Many of these patients are frustrated with the idea of  mak-

ing a new serious attempt at smoking cessation, since they have

already tried on many occasions and have always failed. In this

patient group, it is  essential to send a new message: (a) it should

be explained to the patient that there are new treatments and new

ways to quit smoking; (b) it is  very useful to analyse which treat-

ments they used in  past attempts and if these were used correctly;

and (c) it is  essential that they know that in a  new attempt they

will have the support of the entire healthcare team who are taking

care of them.

Concern about weight gain after quitting smoking must be

addressed. It  is advisable to  explain to the subject that when they

quit smoking they may  gain around 3–5 kg in  weight. Nevertheless,

this gain  should be controlled through moderate physical exercise

and controlling the calorie intake.

Pharmacological Treatment of Smoking in Smokers With Chronic

Obstructive Pulmonary Disease

Pharmacological treatment of smoking in smokers with COPD is

obligatory. The smoking characteristics in these types of smokers,

and the imperative need that they have to quit smoking, require

them to always use pharmacological treatment, and occasionally to

do so intensively. The characteristics of pharmacological treatment

of smoking that can be offered to these patients, depending on their

motivation to make a serious attempt to quit, are discussed below.

Pharmacological Treatment of Smoking in Smokers With Chronic

Obstructive Pulmonary Disease Who  Want to Make a Serious

Attempt to Quit Smoking

In this patient group, the recommended treatments are: nicotine

replacement therapy (NRT), bupropion and varenicline.

Nicotine Replacement Therapy. All  types of NRT have been shown to

be effective and safe for aiding smoking cessation in these subjects

in the different clinical trials that have been conducted.11–15,20

The use of this type of treatment is a  consistent recommendation

with high quality evidence.

Level of recommendation: strong.12–16,21,37 Some recommenda-

tions for the use of NRT are stated below. Taking into account that

only nicotine gum, tablets and patches are available in Spain, the

recommendations stated are restricted to these types of  treatments

only.

Table 5 shows the doses and time of use of the different

types of NRT according to the degree of physical dependence

on nicotine.11–15,19,20,28,35,41,42 Those who  smoke fewer than 20

cigarettes per day, smoke their first cigarette 30 min  after get-

ting up or who score 5 or fewer points on the Fagerström test

are  considered to  have a  low degree of dependence. On the con-

trary, those who smoke 20 or more cigarettes per day smoke their

first cigarette within 30 min  of getting up  or who  score more than

5 points on the Fagerström test are considered to  have a  high degree

of dependence. It  is important to point out that  in  subjects who

have used standard dose NRT and who have been unsuccessful, or

in  those in  whom a standard dose does not control the symptoms
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Table  5

Dose and Time of Use of Pharmacological Treatments According to  the Degree of Dependence.

Patches 16 h  Patches 24  h  Bupropion Varenicline

Low dependence 25  mg/d 6 wk

15  mg/d 4 wk

10 mg/d 4 wk

5 mg/d 2  wk

21 mg/d 6 wk

14 mg/d 4 wk

7 mg/d 4 wk

150 mg/12 h

12 wk

First week gradual dose

1 mg/12 h

12 wk

First week gradual dose

2  mg gum or tabs. 1 mg if

craving

2 mg gum or tabs. 1 mg if

craving

High dependence 30 mg/d 6 wk

25 mg/d 4 wk

15  mg/d 4 wk

10 mg/d 2 wk

42 mg/d 6 wk

21 mg/d 4 wk

14 mg/d 4 wk

7 mg/d 2 wk

150 mg/12 h

12 wk

First week gradual dose

1 mg/12 h

12 wk

First week gradual dose

4  mg gum or tabs. 2 mg if

craving

4 mg gum or tabs. 2 mg if

craving

tabs: tablets; d: day; h:  hours; wk:  weeks.

of  withdrawal syndrome, the NRT doses to  be used are  shown in

the section on high degree of dependence.

The main adverse effects of nicotine gum are oropharyngeal

irritation, heartburn and temporomandibular joint pain. Those of

the nicotine patches are pruritus and eczema at the site where the

patch is placed, and myalgias and headaches as systemic effects.

NRT has very few contraindications. Its use is only contraindicated

in smokers with ischaemic heart disease of less than 4 weeks dura-

tion and in subjects with severe cardiac arrhythmias.41

A recent meta-analysis found that  using standard dose nicotine

patches for the 15 days prior to D-day was accompanied by an

increase in their efficacy compared to when they were used with

the  usual regimen (OR: 2.17 [95% CI: 1.46–3.22).43 Nevertheless,

this is a consistent recommendation with low quality evidence. Level

of recommendation: weak.

Bupropion. The use of this treatment in smokers is  a consistent rec-

ommendation with high quality evidence. Level of recommendation:

strong.16,17,37 Nevertheless, it should be taken into account that the

results available only extend to 6 months of follow-up.

Table 5 shows the dose and time of use of bupropion accord-

ing to the degree of physical dependence on nicotine.16,17,19,28,41,42

The main adverse effects of bupropion are insomnia, headaches,

tremor and occasionally, mild skin hypersensitivity reactions. It is

contraindicated in  subjects with epilepsy or other convulsive dis-

orders, in  anorexia nervosa and in bulimia. It  should be used with

caution in subjects who are  taking medicinal products that are

metabolised in  the liver via the cytochrome P450 pathway.41

In smokers who have previously used standard dose bupro-

pion and who have been unsuccessful, or in  those in  whom

standard dose bupropion does not control the symptoms of with-

drawal syndrome, it is recommended to prolong the treatment

up to 6 months; furthermore, the combination of bupro-

pion with standard dose nicotine patches and/or gum may  be

recommended. Nevertheless, this is a consistent recommenda-

tion with moderate quality evidence. Level of recommendation:

weak.19,28,37,41,42

Varenicline. To date, 2 studies have been conducted that  show the

efficacy and safety of the use of this medication to aid smoking

cessation in these patients.18,19 The use of this type of treatment

in these subjects is  a consistent recommendation with high qual-

ity evidence. Level of recommendation: strong.18,19,37 Studies with

varenicline show data up to 12 months of follow-up.

Table 5 shows the dose and time of use of varenicline accord-

ing to the degree of physical dependence on nicotine.18,19,28,36 The

main adverse effects of this drug are nausea and abnormal dreams.

It does not have any absolute contraindications, except for severe

renal failure.41

In smokers who  have previously used standard dose varenicline

and who have been unsuccessful, or in those in  whom standard

dose varenicline does not control the symptoms of withdrawal syn-

drome, it is  recommended to prolong the treatment up  to  6  months.

This is  a consistent recommendation with high quality evidence for

this patient group. Level of recommendation: strong.19,28,37,44 In

these patients with a high degree of dependence, combination

with standard dose nicotine patches and/or gum may  be  recom-

mended. Nevertheless, this is a  consistent recommendation with very

low quality evidence. Level of recommendation: weak.19,28,37,41,42,45

Another therapeutic possibility is the combination of  varenicline

with bupropion. A single, open-label, non-controlled study has

been published, in  which it was found that the combination of

these 2 drugs is  safe and may  be followed by a  slight increase

in  efficacy.46 The use of this combination is  a  consistent recom-

mendation with very low quality evidence. Level of recommendation:

weak.

In this group of smokers in whom the previous use of standard

dose varenicline was unsuccessful, a new treatment regimen with

varenicline may  be used, consisting of the use of varenicline for

4 weeks prior to D-day, subsequently continuing for a  further

12 weeks. This form of use was followed by a  significant increase in

the success rates at the end of treatment: 47.2% compared to 20.8%;

P=.005.47 The use of varenicline in this way  is  a  consistent recom-

mendation with moderate quality evidence. Level of recommendation:

weak.

Pharmacological Treatment of Smoking in Smokers With Chronic

Obstructive Pulmonary Disease Who  Do Not Want to Make a

Serious Attempt to Quit  Smoking at Present

In this group, we must insist at all the follow-up visits on the

need to make a  serious attempt to quit smoking. The use of  drugs

like NRT and varenicline have been shown to be effective and safe

in some studies for aiding smoking cessation in patients who, even

if they do not  want to do so  at the time, are willing to  reduce their

consumption.11,48–51 Some advice for using NRT or varenicline in

this subject group is  discussed below.

Nicotine Replacement Therapy. To date, several meta-analyses have

been carried out that show the efficacy and safety of using this

medication to aid smoking cessation in patients who are not willing

to  make a serious attempt to  quit smoking.48–50 The use of  this type

of treatment in these subjects is a  consistent recommendation with

high quality evidence. Level of recommendation: strong.18,48–50

Varenicline. To date, a single study has been carried out that

shows the efficacy and safety of using this medication to aid

smoking cessation in patients who are not willing to make a

serious attempt to  quit smoking.51 It was  found that varenicline

increased the attempts and motivation to quit smoking and a
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non-significant trend towards greater success of smoking cessation

was observed.51 Taking these data into account, it is under-

stood that the use of varenicline as treatment for the progressive

reduction of smoking in  smokers with COPD is a consistent rec-

ommendation with low quality evidence. Level of recommendation:

weak.37,51
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mol. 2012;48 Suppl. 1:2–58.

6. Pozo F, Alvarez CJ,  Castro A, Melero C,  Capelastegui A, Esteban C,  et  al. Auditoría
clínica de los pacientes hospitalizados por exacerbación de EPOC en  España
(estudio AUDIPOC): método y organización del trabajo. Arch Bronconeumol.
2010;46:349–57.

7. Clark KD, Wardrobe-Wong N, Eliot JJ, Priece T, Lindends T, Larstrom B.  Cigarette
smoke inhalation and lung damage in smokers volunteers. Eur Respir J.
1998;12:395–9.

8. Hilberink SR, Jacobs JE, Schlösser M,  Grol RP, de Vries H. Characteristics of
patients with COPD in three motivational stages related to smoking cessation.
Patient Educ Couns. 2006;61:449–57.

9. Ng TP, Niti M,  Tan WC,  Cao Z, Ong KC, Eng P.  Depressive symptoms and
chronic obstructive pulmonary disease: effect on mortality, hospital readmis-
sion, symptom burden, functional status, and quality of life. Arch Intern Med.
2007;167:60–7.

10. Wagena EJ, Kant IJ, Huibers MJH, van Amelsvoort LG, Swaen GM,  Wouters EF,
et al. Psychological distress and depressed mood in employees with asthma,
chronic bronchitis or emphysema: a population-based observational study
on prevalence and the relationship with smoking cigarettes. Eur J  Epidemiol.
2004;19:147–53.

11. Anthonisen NR, Connett JE, Kiley JP, Altose MD,  Bailey W,  Buist S, et al.
Effects of smoking intervention and the use of an  inhaled anticholinergic
bronchodilator on the rate of decline of FEV1: the Lung Health Study. JAMA.
1994;272:1497–505.

12. Dautzenberg B, Nides M,  Kienzler JL, Callens A. Pharmacokinetics, safety and
efficacy from randomized controlled trials of 1  and 2  mg nicotine bitartrate
lozenges. BMC  Clin Pharmacol. 2007;8:11.

13. Tønnesen P, Mikkelsen KL. Routine smoking cessation with 4  nicotine regiments
in  a lung clinic. Eur Respir J. 2000;16:714–22.

14. Tønnesen P, Mikkelsen K,  Bremann L.  Nurse-conducted smoking cessation in
patients with COPD, using nicotine sublingual tablets and behavioral support.
Chest. 2006;130:334–42.

15. Strassmann R, Bausch B,  Spaar A, Kleijnen J, Braendli O, Puhan MA.  Smoking
cessation interventions in COPD: a network meta-analysis of randomised trials.
Eur  Respir J. 2009;34:634–40.

16. Tashkin DP, Kanner R, Bailey W,  Buist S, Anderson P, Nides M,  et  al.
Smoking cessation in patients with chronic obstructive pulmonary dis-
ease: a double-blind, placebo-controlled, randomised trial.  Lancet. 2001;357:
1571–5.

17. Wagena EJ, Knispchild PG, Huibers MJ, Wouters EF, van Schayk CP.  Efficacy of
bupropion and nortriptyline for smoking cessation among people at  risk for or
with COPD. Arch Intern Med. 2005;165:2286–92.

18. Tashkin DP, Rennard S, Hays JT, Lawrence D, Marton JP, Lee TC. Effects of
varenicline on smoking cessation in patients with mild to  moderate COPD:
a  randomized controlled trial. Chest. 2011;139:591–9.

19. Jiménez-Ruiz CA, Ramos Pinedo A, Cicero Guerrero A, Mayayo M, Cristobal M,
López G. Characterisitics of COPD smokers and effectiveness and safety of smok-
ing cessation medications. Nicotine Tob  Res. 2012;14:1035–9.

20. Sundblad BM,  Larsson K,  Nathell L. High rates of smoking abstinence in
COPD patients: smoking cessation by hospitalization. Nicotine Tob Res.
2008;10:883–90.

21. Hoogendoorn M,  Feenstra TL, Hoogenveen RT, Rutten-van Mölken MPMH.  Long
term effectiveness and cost-effectiveness of smoking cessation interventions in
patients with COPD. Thorax. 2010;65:711–8.

22. Jiménez Ruiz CA, Fagerström KO. Diagnóstico y tratamiento del tabaquismo.
Consideraciones generales. In: Jiménez Ruiz CA,  Fagerström KO, editors. Tratado
de tabaquismo. 3rd ed. Madrid: Aula Médica; 2011. p. 289–94.

23. Heatherton TF, Kozlowsky LT, Frecker RC, Baker T,  Whisler W,  Fagerström KO.
The Fagerström test for nicotine dependence: a revision of the Fagerström tol-
erance questionnaire. Br J Addict. 1991;86:1119–27.

24. John U, Meyer C, Schumann A, Hapke U,  Rumpf HJ, Adam C, et al. A short
form of the Fagerström Test for Nicotine Dependence and the Heaviness
of Smoking Index in two adult population samples. Addict Behav. 2004;29:
1207–12.

25. Pomerleau OF, Fagerstrom KO, Marks J, Tate JC, Pomerleau CS.  Development
and validation of a  self-rating scale for positive-and negative-reinforcement
smoking: the Michigan Nicotine Reinforcement Questionnaire. Nicotine Tob Res.
2003;5:711–8.

26. Jarvis J, Russell MAH. Expired air CO: a simple breath of tobacco smoke intake.
Br Med  J. 1980;281:484–5.

27. Prochazka J, DiClemente C. Stages and process of self-change of smok-
ing: towards an  integrative model of change. J  Clin Psychol. 1983;3:
390–5.

28. Fiore MC,  Jaen CR, Baker TB, Bailey WC,  Benowitz N, Curry S, et al. Treating
tobacco use and dependence: 2008 update. Clinical practice guideline. Rockville,
MD:  U.S. Department of Health and Human Service; May 2008. Traducción al
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cica, SEPAR; 2010.

29. Barrueco Ferrero M,  Jiménez Ruiz CA, Palomo A, Torecilla M,  Romero PJ,
Riesco JA. Veracidad de las respuestas de los fumadores en las consultas de
deshabituación tabáquica sobre su abstinencia. Arch Bronconeumol. 2005;41:
135–40.

30. Muhammad-Kah R, Liang Q,  Frost-Pineda K,  Mendes PE, Roethig HJ, Sarkar M.
Factors  affecting exposure to  nicotine and carbon monoxide in adult cigarette
smokers. Regul Toxicol Pharmacol. 2011;61:129–36.

31. Perez Trullén A, Lázaro Sierra J, Clemente Jiménez L,  Herrero Labarga I, Pau
Pubil M,  Cascán Herreros P. Marcadores biológicos y funcionales de suscepti-
bilidad, exposición y lesión por el  consumo del tabaco. In:  Jiménez Ruiz CA,
Fagerström KO, editors. Tratado de tabaquismo. 3rd ed. Madrid: Aula Médica;
2011. p. 323–40.

32. Hall K, Gibbie T, Lubman DI. Motivational interviewing techniques—facilitating
behaviour change in the general practice setting. Aust Fam Physician.
2012;41:660–7.

33. Arrol B,  Khin N,  Kerse N. Screening for depression in primary care with
two  verbally asked questions: cross-sectional study. Br Med J. 2003;327:
1144–6.

34. Medici TC, Unger S, Ruegger M. Smoking pattern of smokers with and without
tobacco-related lung diseases. Am Rev Resp Dis. 1985;131:385–8.

35. Jimenez Ruiz CA. Psychological and behavioural interventions for smoking ces-
sation. In:  Nardini S, editor. Smoking Cessation, vol.  42. European Respiratory
Monograph. 2008.  p.  61–74.

36. Fagerström KO. Assessment of the patient. In: Nardini S, editor. Smoking Cessa-
tion, vol. 42.  European Respiratory Monograph. 2008. p.  44–50.

37. Schünemann HJ, Jaeschke R, Cook DJ,  Bria WF,  El-Solh AA, Ernst A, et al. An
official ATS  statement: grading the quality of evidence and strength of recom-
mendations in ATS guidelines and recommendations. Am J Respir Crit Care Med.
2006;174:605–14.

38. Bize R, Burnand B, Mueller Y, Walther MR,  Cornuz J.  Evaluación del riesgo
biomédico como ayuda para el abandono del hábito de fumar (Revisión Cochrane
traducida). In: Biblioteca Cochrane Plus 2009, Número 3. Oxford: Update Soft-
ware Ltd.; 2009. Available from: http://www.update-software.com (Traducida
de  The Cochrane Library, 2009 Issue 2,  Art no. CD004705. Chichester, UK: John
Wiley &  Sons, Ltd.).

39. Müller M,  Kögler H, Glaab T,  Welte T.  Use of a  lung function screening device
for  identifying patients at  risk for COPD in general practice. Pneumologie.
2012;66:645–9.

40. Pelegrino NR, Tanni SE,  Amaral RA, Angeleli AY, Correa C, Godoy I.
Effects of active smoking on airway and systemic inflammation profiles in
patients with chronic obstructive pulmonary disease. Am J  Med Sci. 2012,
http://dx.doi.org/10.1097/MAJ.0b013e31825f32a7.

41.  Jiménez Ruiz CA, Riesco Miranda JA, Ramos Pinedo A, Barrueco Ferrero M, Solano
Reina S, de Granda Orive JI, et al. Recomendaciones para el  tratamiento far-
macológico del tabaquismo. Propuesta de financiación. Arch Bronconeumol.
2008;44:213–9.

42. Tønnesen P, Carrozzi L,  Fagerström KO, Gratziou C, Jimenez-Ruiz C,  Nar-
dini  S, et al. Smoking cessation in patients with respiratory diseases:
a  high priority, integral component of therapy. Eur Respir J. 2007;29:
390–417.

43. Shiffman S, Fergusson SG. Nicotine patch therapy prior to  quitting smoking:
a  meta-analysis. Addiction. 2008;103:557–63.

44. Tonstad S, Tonnesen P, Hajek P, Williams K, Billing C,  Reeves K, et  al. Effect
of  maintenance therapy with varenicline on smoking cessation: a randomized
controlled trial. JAMA. 2006;296:64–71.

45. Ebbert J, Croghan IT, Sood A,  Schroeder DR, Hays JT, Hurt RD. Varenicline and
bupropion sustained-release combination therapy for smoking cessation. Nico-
tine Tob Res. 2009;11:234–9.

http://www.goldcopd.org/
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0035
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0040
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0045
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0050
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0055
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0060
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0065
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0070
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0075
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0080
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0085
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0090
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0095
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0100
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0105
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0110
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0115
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0120
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0125
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0130
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0135
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0140
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0145
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0150
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0155
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0160
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0165
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0170
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0175
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0180
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0185
http://www.update-software.com/
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0195
dx.doi.org/10.1097/MAJ.0b013e31825f32a7
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0205
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0210
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0215
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0220
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0225


C.A. Jiménez-Ruiz et al. /  Arch Bronconeumol. 2013;49(8):354–363 363

46. Ebbert J, Burke MV,  Hays T, Hurt R. Combination treatment with vareni-
cline and nicotine replacement therapy. Nicotine Tob Res. 2009;11:
572–6.

47. Hajek P, McRobbie H, Myers K,  Stapleton J, Al-Rehan D. Use of vareni-
cline for 4 weeks before quitting smoking. Arch Intern Med. 2011;171:
770–7.

48. Lindson-Hawley N, Aveyard P, Hughes JR. Reduction versus abrupt cessa-
tion in smokers who want to quit. Cochrane Database Syst Rev. 2012;11,
http://dx.doi.org/10.1002/14651858.CD008033.pub3.  CD008033.

49. Moore D,  Aveyard P, Connock M,  Wang D, Fry-Smith A, Barton P. Effective-
ness and safety of nicotine replacement therapy assisted reduction to stop
smoking: systematic review and meta-analysis. Br Med  J. 2009;338:b1024,
http://dx.doi.org/10.1136/bmj.b1024.

50.  Fiore MC,  Baker TB. Clinical practice. Treating smokers in the health care setting.
N Engl J  Med. 2011;365:1222–31.

51. Hughes J, Rennard S, Fingar J, Talbot SK, Callas PW,  Fagerstrom KO.  Efficacy of
varenicline to  prompt quit attempts in smokers not currently trying to quit: a
randomized placebo-controlled trial. Nicotine Tob Res. 2011;13:955–64.

http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0230
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0235
dx.doi.org/10.1002/14651858.CD008033.pub3
dx.doi.org/10.1136/bmj.b1024
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0250
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255
http://refhub.elsevier.com/S1579-2129(13)00104-3/sbref0255

	Treatment of Smoking in Smokers With Chronic Obstructive Pulmonary Disease
	Introduction
	Current Status of Treatment for Smoking in Patients With Chronic Obstructive Pulmonary Disease
	Assessment of Smoking in Smokers With Chronic Obstructive Pulmonary Disease
	Diagnosis of Smoking in Smokers With Recently Diagnosed Chronic Obstructive Pulmonary Disease
	Diagnosis of Smoking in Smokers With Previously Diagnosed Chronic Obstructive Pulmonary Disease

	Treatment of Smoking in Smokers With Chronic Obstructive Pulmonary Disease
	Cognitive Behavioural Therapy in Smokers With Recently Diagnosed Chronic Obstructive Pulmonary Disease
	Cognitive Behavioural Therapy in Smokers With Previously Diagnosed Chronic Obstructive Pulmonary Disease
	Pharmacological Treatment of Smoking in Smokers With Chronic Obstructive Pulmonary Disease
	Pharmacological Treatment of Smoking in Smokers With Chronic Obstructive Pulmonary Disease Who Want to Make a Serious Atte...
	Nicotine Replacement Therapy
	Bupropion
	Varenicline

	Pharmacological Treatment of Smoking in Smokers With Chronic Obstructive Pulmonary Disease Who Do Not Want to Make a Serio...
	Nicotine Replacement Therapy
	Varenicline



	Conflict of Interests
	References


