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Abstract

Evidence shows that smoking increases the risk of pre-diabetes and diabetes in the general
population. Among persons with diabetes, smoking has been found to increase the risk of all-
cause mortality and aggravate chronic diabetic complications and glycemic control. The current
paper, which is a joint position statement by the French-Speaking Society on Tobacco (Societé
Francophone de Tabacologie) and the French-Speaking Society of Diabetes (Societé
Francophone du Diabéte), summarizes the data available on the association between smoking
and diabetes and on the impact of smoking and smoking cessation among individuals with type
1, type 2, and gestational diabetes mellitus. It also provides evidence-based information about the

pharmacological and behavioral strategies for smoking cessation in these patients.

Keywords: Complications; Diabetes; Pre-diabetes; Smoking; Smoking cessation



Journal Pre-proof

Introduction

There were 537 million adults living with diabetes in 2021, and this number is projected
to rise to 783 million by 2045, corresponding to a 46% increase [1]. Diabetes is also one of the
most common metabolic disorders of pregnancy, with 1 in 6 pregnancies affected by diabetes. Of
these, 80.3% are due to gestational diabetes mellitus (GDM), while 9.1% are due to type 1 or
type 2 diabetes first detected during pregnancy, and 10.6% result from diabetes detected prior to
pregnancy (i.e., pre-gestational diabetes) [1].

In the context of the growing global epidemic of diabetes, tobacco use among people
with diabetes poses an incremental clinical and public health burden. It seemed, therefore,
justified that the French-Speaking Society of Tobaccology (Société Francophone de
Tabacologie) and the French-Speaking Society of Diabetes (Société Francophone du Diabéte)
collaborate to publish this joint position statemient on the association between smoking and
diabetes and on the impact of smoking and smoking cessation among individuals with type 1,
type 2, and GDM following an in-depth review of the relevant literature. This paper also
provides evidence-based information about the pharmacological and behavioral strategies for
smoking cessation in these patients. The strength of different evidence statements is weighed
according to scales for grading recommendations and levels of evidence predefined by the

French National Authority for Health (Haute Autorité de Santé) [2], as outlined in Table I.

Epidemiology of smoking in people with diabetes
The prevalence of tobacco use in type 2 diabetes mellitus (T2DM) has been extensively
investigated (Fig. 1). Global patterns of tobacco use have been evaluated in a meta-analysis of 74

epidemiological studies, reporting data from 3.2 million individuals with T2DM across 33
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countries [3]. The reported pooled prevalence of current smoking among individuals with T2DM
was 20.8%, with individuals with T2DM 26% less likely to smoke compared to those without
diabetes. In the same meta-analysis, there was a nearly 5 times higher prevalence of current
smoking among men with T2DM (37.1%) than among women with T2DM (7.5%), which is in
line with the general prevalence estimates of the gap between men's and women's smoking rates
[3].

Although a higher prevalence of current smoking in men with diabetes compared to
women with diabetes has been consistently reported, the smoking prevalence in women with
diabetes has been steadily increasing, similarly to the non-diabetic population. For instance, in a
large population-based study [4] from Austria, the prevalence of daily cigarette smoking
increased from 19.1% in 2007 to 22.0% in 2014 (P < 0.001) in all women. In women with
diabetes mellitus in particular, there was a 67% increase in the prevalence of daily cigarette
smoking from 9.9% in 2007 to 16.4% in 2014 (P = 0.005) [4].

Compared to T2DM, smoking prevalence data for type 1 diabetes mellitus (TLDM) are
more limited. According to data from the United States [5-7] and from Scotland [8], the
prevalence of current smoking among persons with TIDM ranges from 10% to 30%, with a
slightly higher prevalernice among men than among women. For instance, in the Scottish registry
linkage study conducted among 21,290 individuals with TIDM (12,014 men and 9,276 women),
the prevalence of current smoking was 29.9% in men and 24.6% in women [8].

In France, smoking prevalence rates have been reported to be lower than the global
average for T2DM, but higher for TIDM (Fig. 1). The 2007 ENTRED study, a French
population-based, cross-sectional study conducted in a total of 8,926 adults with diabetes (92%

of whom had T2DM and 6% T1DM), reported a 13% prevalence of current smoking among
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individuals with T2DM and a 39% prevalence among individuals with T1DM, with similar
smoking rates among men (40%) and women (37%) with TIDM [9,10].

There is a notable paucity of data on the prevalence of smoking in pregnant women with
diabetes. However, based on 1986-1988 data from France, the prevalence of smoking was 24%
among pregnant women with GDM, 28% among pregnant women with T1DM, and 21% among
pregnant women with T2DM [11].

As in the general population, in addition to male sex, younger age groups, physical
inactivity, and lower socioeconomic status have been found to be associated with smoking
behavior among both individuals with TIDM and T2DM [5,12-15]. Interestingly, younger age at
diagnosis has been associated with a lower likelihood of smoking in individuals with TIDM.
This could be explained by the raised awareness in individuals diagnosed with TLDM earlier in

life, who perceive smoking as a risk to disease management [13].

e The average smoking prevalence is 20% in people with T2DM and 30% in those with
T1DM.

¢ In both individuals with TILDM and T2DM, smoking is more prevalent among men than
women, lower sociceconomic groups, the physically inactive, and younger age groups.

e The smoking prevalence in women with diabetes has been steadily increasing.

Smoking and the risk of pre-diabetes and diabetes

Active smoking
There is accumulating evidence that active smoking increases the risk of both pre-
diabetes and diabetes mellitus. The association between active smoking and pre-diabetes was

highlighted in a large cross-sectional analysis of 2,142 healthy adults from Liechtenstein [16].
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Compared with never-smokers, current smokers had an odds ratio (OR) for pre-diabetes of 1.82
(95% confidence interval [CI], 1.39-2.38), with a linear risk gradient across categories of
cumulative smoking exposure. Individuals with a smoking exposure of < 5, 5-10, and > 10 pack-
years had an OR for pre-diabetes of 1.34, 1.80, and 2.51, respectively. These data suggest that
smoking can accelerate progression from normoglycemia to impaired glucose tolerance or
impaired fasting glucose, thus increasing the risk of developing diabetes among smokers [16].

Indeed, a positive dose-dependent association between active smoking and T2DM risk
has been consistently shown. In 2007, a first meta-analysis of 25 prospective cohort studies [17]
showed that active smokers had a significantly increased risk of developing T2DM compared
with non-smokers, with a pooled relative risk (RR) of 1.44 (95% CI, 1.31-1.58). In line with a
dose-response phenomenon, the RR of T2DM was 1.61 in heavy smokers (> 20 cigarettes/day),
1.29 in light smokers (< 20 cigarettes/day), and 1.23 in former smokers [17]. In 2015, a second
meta-analysis of 88 prospective cohort studies [18] found that both current smoking (pooled RR,
1.37; 95% CI, 1.33-1.42) and former smoking (pooled RR, 1.14; 95% CI, 1.10-1.18) were
associated with an increased T2DM risk compared to never smoking, and estimated that 10.3%
of global cases of T2DM in men and 2.2% in women could be attributable to active smoking
[18].

Specific studies on the effect of active smoking on T2DM risk in women have been
scarce. The Cancer Prevention Study I, a prospective cohort study conducted from 1959 through
1972 by the American Cancer Society, including 275,190 men and 434,637 women, found that
women who smoke > 40 cigarettes/day had a 74% increased risk of developing diabetes
compared to non-smoking women, whereas the respective increase for men was 45% [19]. By

contrast, in the aforementioned 2015 meta-analysis of 88 studies, the risk of T2DM was similar
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among male smokers (RR, 1.42; 95% CI, 1.34-1.50) and female smokers (RR, 1.33; 95% ClI,
1.26-1.41) [18]. Similarly, in a 2019 meta-analysis of 17 prospective cohort studies [20]
examining sex-specific effects of smoking on T2DM risk, compared with non-smoking, current
smoking was associated with a 27% increased T2DM risk in women and a 35% increased risk in
men, yielding a non-significant pooled female-to-male RR ratio (0.98; 95% CI, 0.96-1.01) [20].

Very limited research has been published on the effect of active smoking on T1DM risk.
This may be related to the fact that TIDM is far less common than T2DM. However, a
Scandinavian longitudinal cohort study [21] of over 600,000 children found that maternal
sustained smoking during pregnancy was associated with a lower risk of TIDM in children
(adjusted HR, 0.66; 95% CI, 0.51-0.85). According to the authors, sustained nicotine exposure in
utero can reduce the incidence of T1DM by changing the profile of pancreatic cytokine
expression from Thl to Th2. Another possible biological mechanism for an in utero effect of
maternal smoking is offspring differential DNA methylation [21]. Despite these results, it is
important to keep in mind that any potential beneficial effect of maternal smoking on T1IDM
does not outweigh the several adverse pregnancy outcomes associated with maternal smoking
(e.g., stillbirth, preterm birth, low birthweight, and congenital malformations). In addition,
maternal smoking increased the risk of overweight/obesity, T2DM, and hypertension in the
offspring [22,23].

Active smoking during pregnancy has also been associated with an increased risk for
GDM. For instance, in a recent observational cohort study [24] from Finland including 4,111
primiparous women who delivered a singleton child between 2009 and 2015, the OR for GDM
among smokers who continued smoking after the first trimester compared with non-smokers was

1.65 (95% CI, 1.09-2.57) after adjustments for age and pre-pregnancy body mass index. The OR
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for GDM in smokers who quit during the first trimester compared with non-smokers was 1.24

(95% ClI, 0.90-1.72) after adjustments for the same confounders [24].

e Active smoking dose-dependently increases the risk of both pre-diabetes (level of

evidence 2) and T2DM (level of evidence 1).

e Very limited research has been published on the effect of active smoking on T1DM risk.
e Active smoking during pregnancy has been associated with an increased risk for GDM (level of

evidence 2).

Secondhand smoke exposure

There is evidence that secondhand smoke exposure is independently associated with an
increased risk of both T2DM [18] and GDM [25]. Based on data from 7 prospective cohort
studies, it was estimated that compared with non-smokers with no secondhand smoke exposure,
the pooled RR of T2DM was 1.22 (95% CI, 1.10-1.35) in those exposed to secondhand smoke
[18]. Similarly, in a cohort study of 12,786 Chinese pregnant women, more women exposed to
secondhand smoke developed GDM than non-exposed women (7.8% versus 6.3%; P = 0.002),

with an adjusted OR of 1.29 (95% ClI, 1.11-1.50) [25].

e Secondhand smoke exposure is associated with an increased risk of both T2DM (level of

evidence 2) and GDM (level of evidence 3).

Smoking cessation
The effect of smoking cessation on diabetes mellitus risk is variable and may depend

upon individual factors. In an analysis [26] of three large cohort studies from the United States
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(mean follow-up, 19.6 years), the risk of T2DM was higher among recent quitters (2 to 6 years
since smoking cessation) than among current smokers (hazard ratio [HR], 1.22; 95% ClI, 1.12—
1.32). However, it has been found that T2DM risk in former smokers becomes equivalent to that
of never-smokers at 10 years after quitting [18,27]. Although previous research has shown that
the temporary increase in the risk of T2DM is attributed to weight gain commonly observed after
smoking cessation [26], other studies have found that smoking cessation increases the short-term
risk of T2DM irrespective of any weight gain [27-29]. Hence, weight gain is not the only factor
contributing to the increased T2DM risk in recent quitters, which could also result from the

overall cumulative exposure to smoking before quitting [18].

o Despite the short-term increased risk of T2DM associated with smoking cessation, the risk of

T2DM decreases as time elapses after smokers quit (level of evidence 2).

The mechanisms behind the association between smoking and diabetes

The mechanisms by which tobacco may increase the risk of diabetes include reduced
insulin secretion and enhanced insulin resistance (Fig. 2).

Although current evidence demonstrates that smoking increases insulin resistance in both
healthy individuals and individuals with diabetes mellitus, the exact mechanisms behind
smoking-induced insulin resistance remain to be elucidated. Insulin resistance may result,
partially, from nicotine-induced increased secretion of hormones such as cortisol,
catecholamines, and growth hormone that counteract the action of insulin, leading to an
increased insulin requirement [30]. The nicotine-induced release of catecholamines stimulates
beta-adrenergic receptors located on the fat cell, leading to lipolysis. Nicotine can also induce

lipolysis directly, by binding to nicotinic cholinergic receptors located in the adipose tissue [31].

10
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Nicotine’s lipolytic action will promote the delivery of free fatty acids to the liver and skeletal
muscle. These effects of nicotine are associated with increased hepatic secretion of very-low-
density lipoprotein (VLDL) and increased intramyocellular lipid content as well as peripheral
insulin resistance. Nicotine also increases serine-phosphorylation of the insulin-receptor
substrate-1 (IRS-1) and consequently reduces insulin-stimulated glucose uptake in muscle cells,
which further contributes to insulin resistance. Smoking also modifies the balance between male
and female sex hormones via an anti-estrogenic effect mediated by the alkaloids contained in
tobacco (including nicotine), favoring an android distribution of fat. Indeed, smokers are at
increased risk of abdominal obesity and may have a greater waist-to-hip ratio, which is a known
risk factor for insulin resistance [32]. Furthermore, by promoting chronic, low-grade
inflammation, endothelial dysfunction, and oxidative stress, tobacco may decrease insulin
signaling and lead to insulin resistance [33]. Although most mechanistic studies evaluating the
impact of smoking on insulin resistance focused exclusively on nicotine, there are over 4,700
chemical components in tobacco smoke including heavy metals (i.e., lead, arsenic, mercury,

cadmium), which may also induce insulin resistance [33].

In addition to the effects of smoking on insulin resistance, smoking may impair
pancreatic B-cell function. In a cohort study [34] from Japan of 1,199 men, smoking was
identified as a modifiable risk factor for impaired insulin secretion, as reflected by a
multivariable-adjusted HR for impaired insulin secretion of 1.95 (95% ClI, 1.44-2.63) in current
smokers compared with never-smokers. Furthermore, the number of pack-years was found to
dose-dependently impair B-cell function [34]. These findings from Japan are in accordance with
a Swedish study [35], in which current male smokers had a lower B-cell function than never-

smokers, as measured by the homeostatic model assessment method (HOMA-B) (mean of 58.1 in

11
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current smokers versus 90.1 in never-smokers; P < 0.001). Interestingly, results from this study
suggested a differential effect of sex, as no significant relationships were found between smoking
and B-cell function among female current and never-smokers [35]. There is hence a need to more
thoroughly evaluate the association between smoking and impaired B-cell function according to
sex. Although not fully understood, the impaired B-cell function among smokers might be
attributed to a direct effect of nicotine, which can negatively affect pancreatic B-cell function
(e.g., by increasing apoptosis of islet p-cells), through its interaction with neuronal nicotinic

acetylcholine receptors present in pancreatic islets and -cells [36].

e Smoking increases insulin resistance in patients with diabetes mellitus (level of evidence 2), and
was identified as a modifiable risk factor for impaired insulin secretion, likely mediated by

nicotine’s effect on B-cell function (level of evidence 3).

Complications of smoking in people with diabetes

Smokers with diabetes have an increased risk of premature death, macrovascular
(coronary heart disease [CHD], stroke, and peripheral arterial disease [PAD]) and microvascular

(retinopathy, nephropathy, and neuropathy) complications, cancer, and poor glycemic control

(Fig. 3).

Premature death and macrovascular disease

In both the general and diabetic populations, smoking has been consistently associated
with an increased risk of all-cause mortality, cardiovascular events, and cardiovascular mortality.
A 2013 meta-analysis [37] of observational prospective studies conducted in nearly 130,000

people with TIDM or T2DM reported that smoking increased the risk of all-cause death by 48%,

12



Journal Pre-proof

cardiovascular mortality by 36%, CHD by 54%, myocardial infarction by 52%, and stroke by
44%. Subgroup analyses showed that these increased risks were consistent regardless of the type
of diabetes. The hazards of smoking were also similar between men and women except for CHD,
for which there was a non-significantly higher risk in women, as reflected by a pooled RR of
2.28 (95% CI, 0.71-7.37) among women versus 1.52 (95% CI, 0.49-4.71) among men [37].
Another large meta-analysis [38] of prospective cohort studies conducted in people with TIDM
or T2DM similarly found that active smoking significantly increases the risk of total
cardiovascular disease (16 studies) (pooled RR, 1.44; 95% CI, 1.34-1.54), stroke (15 studies)
(pooled RR, 1.54; 95% ClI, 1.41-1.69), and PAD (3 studies) (pooled RR, 2.15; 95% CI, 1.62—
2.85).

There is also evidence that the risk of cardiovascular events and death increases with the
number of cigarettes smoked per day, as highlighted in the Nurses’ Health Study, a large
prospective cohort study from the United States of female nurses with and without T2DM
[39,40]. Among women with T2DM, compared with never-smokers, the multivariable-adjusted
RRs for all-cause mortality were 1.31 for past smokers, 1.43 for current smokers of 1-14
cigarettes/day, 1.64 for smokers of 15-34 cigarettes/day, and 2.19 for smokers of > 35
cigarettes/day. Similarly, the RRs for cardiovascular mortality and CHD were 1.30 and 1.21 for
past smokers, 1.58 and 1.66 for current smokers of 1-14 cigarettes/day, and 2.56 and 2.68 for
smokers of > 15 cigarettes/day, respectively [39,40].

Smoking has been shown to accentuate dyslipidemia, as reflected by higher low-density
lipoprotein cholesterol and triglyceride levels as well as decreased high-density lipoprotein
cholesterol in smokers with diabetes compared to non-smokers with diabetes [41]. This

accentuated dyslipidemia may be one mechanism whereby smoking may increase cardiovascular

13
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disease risk in individuals with diabetes [41,42]. Smoking also has direct effects on the
endothelium, prothrombotic factors, platelet activation, oxidative stress, and inflammation. These
detrimental vascular effects facilitate the occurrence of atherosclerosis and cardiovascular

disease [33].

¢ In people with diabetes, smoking is dose-dependently associated with an increased risk of
all-cause mortality (level of evidence 1), cardiovascular events (level of evidence 2), and

cardiovascular mortality (level of evidence 2).

e Compared with male smokers with diabetes, female smokers with diabetes appear to have
a greater risk of CHD (level of evidence 2).
e The detrimental effects of smoking on blood lipids and on the vasculature predispose to

atherosclerosis and to cardiovascular disease (level of evidence 2).

Microvascular complications

There is evidence that smoking increases the incidence and progression of nephropathy in
people with diabetes, particularly in those with T1DM [43,44]. A meta-analysis of 19
observational studies (1 case-control, 8 cross-sectional, and 10 prospective cohort studies) found
that smoking was an independent risk factor for the development of diabetic nephropathy in both
individuals with TILDM and T2DM, with RRs of 1.31 (95% CI, 1.06-1.62; P = 0.006) and 1.44
(95% CI, 1.24-1.67; P < 0.001), respectively [45]. However, in a subsequent meta-analysis
including only prospective cohort studies, smoking was associated with an increased risk of
developing diabetic nephropathy in people with TIDM (HR, 1.05; 95% CI, 1.00-1.11; P = 0.05)
but not in those with T2DM (HR, 1.15; 95% CI, 0.9-1.47; P = 0.25) [43]. Smoking is also a risk

factor for the progression of diabetic nephropathy, and the risk increases with higher tobacco

14
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consumption [44]. A population-based study [44] from Finland conducted in 3,613 individuals
with T1IDM found that the 12-year cumulative risks of microalbuminuria (18.9%),
macroalbuminuria (14.4%), and end-stage renal disease (ESRD) (10.3%) were higher among
current smokers compared with non-smokers (10.0%, 4.7%, and 5.6%, respectively). Moreover,
each pack-year increased the risk of macroalbuminuria by 2.5% and of ESRD by 1.4% compared
with non-smokers [44]. Smoking influences the development and progression of nephropathy in
diabetes possibly through a combination of its negative effects on glycemic control, blood lipids,
as well as oxidative stress, inflammation, and endothelial damage [44-46].

The role of smoking as a risk factor for diabetic retinopathy is well-established in
individuals with T1DM, but disputed in T2DM. A meta-analysis of 73 studies found that
compared with non-smokers, the risk of diabetic retinopathy significantly increased in smokers
with TIDM (RR, 1.23; 95% ClI, 1.14-1.33; P < 0.001), while the risk significantly decreased in
smokers with T2DM (RR, 0.92; 95% CI, 0.86-0.98; P = 0.01) [47]. The underlying mechanisms
for the associations between smoking and diabetic retinopathy are complex. On the one hand,
experimental studies have shown that nicotine can accelerate diabetes-induced detrimental
changes in the retina, manifested mainly by thinning of the outer nuclear layer [48]. Smoking has
also been found to reduce retinal blood flow and the ability of the retinal vessels to autoregulate
in response to hyperoxia [47,48]. On the other hand, it has been postulated that the lower blood
pressure associated with smoking might contribute to the reduction of risk of diabetic
retinopathy.

There are also conflicting results regarding the association of smoking with diabetic
neuropathy. A 2015 meta-analysis [49] of 10 prospective cohort studies and 28 cross-sectional

studies found that smoking increased the overall risk of diabetic peripheral neuropathy by 42%.

15



Journal Pre-proof

However, subgroup analyses of the prospective studies revealed a significant association of
smoking with diabetic neuropathy for individuals with TLDM (OR, 1.74; 95% CI, 1.48-2.04),
but not for individuals with T2DM (OR, 0.65; 95% CI, 0.16-2.71) [49]. By contrast, in a nerve
conduction study [50], smoking was identified as an independent risk factor for the development
of neuropathy in people with T2DM, with heavy smokers exhibiting worse nerve conduction
compared to light or moderate smokers and non-smokers [50]. Hence, smoking can increase the
severity of diabetic peripheral neuropathy, which in turn can increase the risk of foot ulcers and
other diabetic foot complications [50]. Indeed, a meta-analysis of 25 studies performed in people
with TIDM or T2DM found that smoking was associated with a 1.38- fold increase in the risk of
diabetic foot amputations [51]. Although smoking may increase the risk of nerve damage
through oxidative stress, it also has direct toxic effects, and may induce diabetic peripheral
neuropathy via hypoxemia and promote PAD, which in turn increases the risk of foot
amputations by prolonging the healing process [49,51].

There is currently a paucity of data on the impact of sex on the risk of microvascular
complications in smokers with diabetes. However, in a recent prospective cohort study [52] from
the Netherlands of 1,884 individuals with T2DM with a mean follow-up of almost 7 years, there
was no significant interaction between smoking and sex on the outcomes of diabetic retinopathy
and neuropathy. However, smoking in men was associated with a lower risk of microalbuminuria
than in women (HR, 0.60; 95% ClI, 0.38-0.96), indicating a more detrimental effect of smoking

on microalbuminuria in women [52].

e The role of smoking as a risk factor for diabetic retinopathy is well-established in

individuals with TIDM (level of evidence 2), but disputed in T2DM, as the risk of
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diabetic retinopathy was significantly decreased in smokers with T2DM (level of

evidence 2).

e The role of smoking as a risk factor for diabetic nephropathy and neuropathy is well-established
in individuals with T1IDM (level of evidence 2), but less clearly established in T2DM (level of

evidence 2).

Cancer

Data from large cohort studies conducted in people with T2DM, namely the Fukuoka
Diabetes Registry and the Fremantle Diabetes Study, as well as the ADVANCE (Action in
Diabetes and Vascular Disease: Preterax and Diamicron modified release Controlled Evaluation)
randomized controlled trial (RCT), have shown that compared with never-smokers, smoking
increases overall cancer risk by at least 60% [53-55]. Regarding overall cancer mortality, a large
cohort study of Taiwanese individuals with diabetes identified both current smoking (HR, 1.46;
95% CI, 1.36-1.56) and past smoking (HR, 1.22; 95% CI, 1.13-1.33) as risk factors for cancer
death compared with never-smokers [56]. Similarly, in the Nurses’ Health Study [39], among
7,401 women with T2DM diagnosed at baseline or during follow-up, compared with never-
smokers, the multivariable-adjusted RRs for all-cancer mortality increased in a dose-response
manner, and were 1.09 in current smokers of 1-14 cigarettes/day, 1.13 in smokers of 15-34
cigarettes/day, and 3.38 in smokers of > 35 cigarettes/day [39].

In addition, the co-existence of diabetes and smoking has been associated with an
increased risk of developing as well as dying from pancreatic cancer [57,58], from hepatocellular
carcinoma [59,60], and from colorectal cancer [61,62]. Fortunately, the elevated risks of incident

cancer and cancer death in people with diabetes diminish after smoking cessation [39,53]. Of
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note, most data are related to T2DM whereas for patients with TLDM, there is a notable lack of

data evaluating the association between smoking and cancer.

¢ In people with T2DM, smoking has been associated with an increased risk of developing (level
of evidence 2) and dying (level of evidence 3) from specific cancers such as pancreatic cancer,

hepatocellular carcinoma, and colorectal cancer, as well as cancer overall.

Infections

In people with diabetes, current smoking is associated with an elevated risk of infection-
related hospitalization [63]. This was highlighted in the Hong Kong Diabetes Registry, a large
prospective cohort study of Chinese adults with T2DM, in which current smoking was associated
with an increased risk of hospitalization for all- site infections (HR, 1.32; 95% CI, 1.18-1.47),
genitourinary tract infections (HR, 1.47; 95% CI, 1.14-1.88), skin infections (HR, 1.35; 95% ClI,
1.09-1.67), and respiratory infections (HR, 1.69; 95% CI, 1.44-1.98). Compared to never-
smokers, previous smokers also had a significantly higher risk of hospitalization for respiratory
infections (HR, 1.45; 95% ClI, 1.28-1.64), but the hospitalization risks for genitourinary tract and
skin infections were comparable between never and previous smokers [63]. In people with
T1DM, current smoking was likewise associated with an increased risk of infection- related
hospitalization compared to never-smokers (multivariable-adjusted RR, 1.42; 95% CI, 1.18—
1.70), whereas this risk was not increased in previous smokers [64]. Tobacco smoking has been
further identified as a risk factor for tuberculosis and tuberculosis severity in people with

diabetes [65].

¢ In people with diabetes, current smoking is associated with an increased risk for infection-related

hospitalization, especially for respiratory, urinary, and skin infections (level of evidence 3).
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Depression

A population-based study from the United States performed among 4,193 individuals
with TIDM or T2DM revealed that smoking was associated with an increased risk of both major
(OR, 2.15; 95% CI, 1.56-2.95) and minor (OR, 1.61; 95% CI, 1.08-2.38) depression [66].
McGihon and colleagues [67] sought to explore the direction of the association between the
number of cigarettes smoked per day and depressive symptoms in a community-based sample of
smokers with T2DM. They found that this association was best characterized by a “primary
smoking” model, in which higher consumption of cigarettes predicted higher levels of depressive
symptoms at subsequent timepoints. These results highlight the importance of implementing
early smoking cessation strategies in diabetes care [67]. The mechanisms by which smoking may
potentially increase the risk of depression in the diabetic population remain unclear. It has been
postulated that continual smoking, which is implicated in inflammation through its effect on
immune-inflammatory cells, contributes to the chronic, low-grade inflammation that is
associated with depression. This mechanism may be of particular relevance to T2DM, as
smoking may exacerbate existing diabetes-related inflammation. In addition, smoking has been
associated with cortisol hypersecretion and decreased activity of monoamine oxidase, which may

also increase the risk of depression in patients with diabetes [67].

e In people with T2DM, smoking has been associated with an increased risk of depression,

whereas more data are needed for people with TIDM (level of evidence 4).

Pregnancy complications
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The association between maternal smoking and pregnancy complications in women with
GDM is not well-established. A retrospective cohort study of 915 singleton pregnancies showed
that smoking during pregnancy in patients with GDM reduces the risk of having a large for
gestational age infant by 40% [68]. This finding is not surprising, given that the restricting effect
of smoking on fetal growth (though vasoconstriction, nutritional deprivation, and direct toxic
effects) might counteract the growth-stimulating effect of GDM (through maternal
hyperglycemia stimulating fetal hyperinsulinemia which in turn results in accelerated fetal
growth). However, maternal smoking in patients with GDM did not reduce other pregnancy
complications such as preterm labor, preeclampsia, shoulder dystocia, and birth trauma.
Moreover, postpartum hemorrhage was significantly more common among smokers with GDM
than among non-smokers with GDM (OR, 2.30; 95% Ci, 1.02-5.31) [68].

Regarding the association between maternal smoking and pregnancy complications in
women with pre-gestational diabetes, & large cross-sectional study from Germany found that
maternal smoking was the strongest predictor of both perinatal mortality (OR, 3.82; 95% ClI,
1.95-7.51) and congenital ‘malformations (OR, 2.90; 95% CI, 1.76-4.78) in pregnant women
with pre-gestational diabetes [69]. These findings highlight the importance of giving extra
attention to women with pre-gestational diabetes who smoke and vigorously encouraging them to

stop smoking.
e There are insufficient research data assessing the impact of maternal smoking on obstetric

and neonatal complications among women with GDM (level of evidence 4).

Other complications
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Smoking increases the risk of other adverse health effects in patients with diabetes, such
as periodontal disease. In a Korean population-based study, current smoking was associated with
a nearly 2-fold increased risk of periodontitis in patients with diabetes mellitus [70]. Smoking
also accelerates bone mass loss and increases the risk of fractures in postmenopausal women in
the general population. A longitudinal study [71] from Norway of 4,160 postmenopausal women
found that women with diabetes who were current smokers had a 3.5-fold higher risk of non-
vertebral fractures than diabetic women who were never-smokers. This association was dose-
dependent, as among heavy smokers (> 20 cigarettes/day), the multivariable-adjusted HR for

non-vertebral fractures was 5.09, while it was 3.31 for smokers of < 10 cigarettes/day [71].

e Smoking increases the risk and progression of other adverse health effects in patients with

diabetes, such as periodontal disease and non-vertebral fractures (level of evidence 4).

Poor glycemic control

In people with TIDM, T2DM, and GDM, smoking has been dose-dependently associated
with poor glycemic control. A cross-sectional study [72] from China of 10,551 men and 15,297
women with T2DM found that current smokers have an increased risk for poor glycemic control
(defined as hemoglobin A;c [HbA;] > 7.0%). The multivariable-adjusted OR for poor glycemic
control in current smokers was 1.49 (95% CI, 1.35-1.66) in men and 1.56 (95% CI, 1.13-2.15)
in women. Former smokers who quit smoking for less than 10 years remained at increased risk
for poor glycemic control, with the risk declining after 10 years of smoking cessation to
approximate that of non-smokers [72]. Consistently, in a meta-analysis [73] involving 87,593
patients with either TIDM or T2DM, non-smokers had significantly lower HbA;. levels

compared to smokers, with a pooled mean difference of HbA;. between non-smokers and
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smokers of —0.61% (95% CI, —0.88 to —0.33; P < 0.0001). Meta-regression analysis did not
show any statistically significant association between the type of diabetes and the mean
difference of HbA,. between non-smokers and smokers (p=0.08) [73].

Studies focusing exclusively on patients with TIDM have similarly reported that
smoking is independently associated with inadequate glycemic control [74,75]. For instance, in a
cohort study of 763 patients with TIDM, mean HbA;. during 5,047 patient-years of follow-up
was 7.9% in smokers and 7.3% in non-smokers (P < 0.001), despite a higher mean insulin
dosage in smokers (0.71 U/kg versus 0.65 U/kg in non-smokers; P = 0.046) [74]. In another
cross-sectional study of 292 patients with T1DM, smoking was associated with inadequate
glycemic control, defined as HbA;; >8.6%, with an adjusted OR of 3.0 (95% CI, 1.2-7.2).
However, sex-stratified analyses showed that the association between smoking and an HbA;. >
8.6% was significant for men (OR, 4.2; 95% CI, 1.5-11.9; P = 0.008) but not for women (OR,
1.5; 95% CI, 0.2-9.5; P = 0.66) [75]. Alarmingly, smoking has been demonstrated to increase
the risk of hypoglycemia in patients with TIDM, as shown in a population-based study of 537
patients with TIDM, in which current smokers were 2.6 times as likely to report > 1 episode of
severe hypoglycemia compared with non-smokers [76]. In a more recent retrospective study of
369 patients with TLDM, smoking was also associated with increased glycemic variability and
increased time in hyperglycemia and in hypoglycemia compared to non-smokers [77]. However,
these findings require additional validation in larger prospective studies.

Regarding the association between smoking and poor glycemic control in GDM, it was
found that women with GDM who smoked at the beginning of their pregnancy had an oral
glucose tolerance test consistent with accelerated glucose absorption and a higher HbA;. than

non-smokers [78]. Furthermore, in pregnant women with T1DM, Robertson and colleagues [79]
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reported that women who smoked were 3 times more likely to have a severe hypoglycemia
episode during their third trimester than non-smokers (P = 0.029). According to the authors, this
observation could be because of smoking-induced impairment in trophoblastic development
during the first trimester, resulting in a decrease in placental hormones influencing insulin

resistance in the latter half of pregnancy [79].

e In people with TIDM, T2DM, and GDM, smoking has been dose-dependently associated with

poor glycemic control (level of evidence 2).

Benefits and risks of smoking cessation in people with diabetes

In both the general population and in people with diabetes, smoking cessation is
associated with substantial health benefits, including a reduced risk of premature death,
cardiovascular morbidity and mortality, cancer development and mortality, pulmonary disease,
infections, and fractures, as well as overall improved fetal and maternal outcomes in case of
GDM. Moreover, despite not having data specific to people with diabetes, a recent meta-analysis
of 102 studies representing over 169,500 participants from the general population revealed that
compared with continuing to smoke, smoking cessation improved symptoms of anxiety,
depression, and stress [80].

The Nurses’ Health Study found that women with T2DM who had stopped smoking for
>10 years had a similar mortality rate (RR, 1.11; 95% CI, 0.92-1.35) and a similar CHD risk
(RR, 1.01; 95% ClI, 0.73-1.38) compared to never-smokers [39,40]. The cardiovascular benefits
of smoking cessation have also been reported to occur independently of any potential weight
gain in patients with diabetes [81,82]. Furthermore, smoking cessation has been consistently

demonstrated to reduce the risk of progression of nephropathy in patients with both TIDM and
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T2DM [44,46,53,83]. Studies evaluating the impact of smoking cessation on other microvascular
complications such as diabetic retinopathy and neuropathy are highly warranted. The benefits of
quitting smoking seem to occur very quickly, as highlighted by a small controlled study, in
which short-term smoking cessation of 1-2 weeks was sufficient to reverse defects in insulin
sensitivity and skeletal muscle insulin signaling, in a young population, without any changes in
body weight or adiposity [84].

Although the potential adverse consequences of smoking cessation are far outweighed by
the benefits, they are important to address in order to maximize the likelihood that a patient will
successfully quit tobacco use. Smoking cessation is often associated with weight gain in people
with or without diabetes. The mechanisms behind weight gain appear to be decreased metabolic
rate, increased activity of lipoprotein lipase, and increased caloric intake. However, weight gain
following smoking cessation decreases over time. In a community-based prospective cohort
study from the United States performed in smokers with or without diabetes, the median 4-year
weight gain was greater for recent quitters (< 4 years) without diabetes (2.7 kg) and with diabetes
(3.6 kg) than for long-term quitters (> 4 years) (0.9 and 0.0 kg, respectively; P < 0.001 for both
comparisons) [81]. Consistently, in a meta-analysis of 62 RCTs from the general population,
smoking cessation was associated with a mean body weight increase of 4-5 kg after 12 months
of quitting, with most weight gain occurring within the first 3 months of quitting [85].
Furthermore, a retrospective cohort study of 10,692 smokers with T2DM found that smoking
cessation is associated with deterioration in glycemic control within the first year of quitting, as
HbA;. increased by 0.21% in that year. However, as cessation continued, glycemic control
improved and became comparable to that of current smokers after 3 years. This increase in

HbA1c was unrelated to weight gain [86]. In light of this evidence, it is important that smoking
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cessation efforts are accompanied by a proactive review of glycemic control and lifestyle
interventions, such as increasing physical activity and improving diet quality.

Qualitative research [87] conducted in smokers with T2DM found that satisfaction with
current health status, inadequate knowledge about the relationship between T2DM and smoking,
and misconceptions about smoking cessation resulted in negative attitudes towards quitting. In
addition, the quitting process was reported to be challenging, with smoking peers, psychological
addiction, and post-cessation weight gain hindering the quitting process [87]. Another qualitative
study in men and women with T2DM further revealed that healthcare providers should take
gender better into account when counseling for smoking cessation, as women’s coping
mechanisms and social contexts may be different from those of men with diabetes [88]. These
findings underscore the need for multi-component, personalized interventions in order to
increase the success rate of smoking cessation, including both behavioral counseling and

pharmacotherapies.

¢ In people with diabetes, smoking cessation is associated with substantial health benefits,
including reduced risks of premature death, cardiovascular morbidity and mortality, cancer
development and mortality, infections and infection- related hospitalization, as well as
improvement in symptoms of anxiety, depression, and stress, and overall improved fetal and

maternal outcomes in case of GDM (level of evidence 2).

Behavioral approaches to smoking cessation in people with diabetes

Behavioral tobacco cessation interventions used in the diabetic population are similar to
those used in the general population (Table I1), and include: brief provider-delivered

interventions (e.g., advice from a physician or nurse), intensive counseling delivered on an
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individual basis or in a group including motivational interviewing, text messaging interventions,
quitlines, self-help materials (e.g., written materials, videos, audiotapes, phone apps),
psychotherapy, physical activity, and combinations of these approaches [89]. In addition,
diabetes-specific education, focusing partly on the effects of smoking on the complications of
diabetes and on glycemic control, has an important role in encouraging and supporting smokers
with diabetes to quit and assume active responsibility for the day-to-day control of their
condition [89,90].

All smokers with or without diabetes who are ready to quit should receive brief
counseling from their healthcare professionals, known as the “5 A’s”. The “5 A’s” model
encourages clinicians to (1) Ask patients about their smoking status; (2) Advise all smokers to
quit; (3) Assess their readiness to quit; (4) Assist them with their smoking cessation efforts; and
(5) Arrange for follow-up contact to prevent relapse [91]. However, longer behavioral
interventions (e.g., multiple counseling sessions of > 10 minutes conducted over several weeks)
are more effective than brief clinician counseling in producing long-term abstinence from
tobacco, and are thus recommended for diabetic smokers [92]. Behavioral interventions are
particularly appropriate for pregnant smokers with or without GDM, given the lack of safety
information on pharmacotherapies during pregnancy.

Regarding the efficacy of behavioral interventions specifically in people with diabetes
attempting to quit smoking, there is limited evidence so far, with mixed findings (Table I1).
Nevertheless, in a RCT from Spain involving 280 smokers with TLDM or T2DM, one-on-one
support in the form of counseling, education, telephone calls, letters, and visits by a nurse
(n=147) was associated with a 6-month smoking cessation rate of 17.0% compared with 2.3% in

smokers assigned to usual care (n=133), resulting in a cessation incidence ratio of 7.5 (95% ClI,
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2.3-24.4) [93]. In another cluster RCT from the United Kingdom performed in 824 smokers with
newly diagnosed T2DM, those who attended a 6-hour structured group education program on
biomedical, psychosocial, and lifestyle measures (n=437) were > 3 times more likely to succeed
in giving up smoking after 12 months than those allocated to usual care (n=387) [90]. A third
RCT from India including 224 male smokers with diabetes also revealed that a brief intervention
by doctors can result in a quit rate of up to 13%. However, if this brief intervention was further
supported by counseling sessions by a trained healthcare professional, patients were able to reach
a 52% quit rate at a 6-month follow-up [94].

Despite the benefits of behavioral interventions, it I1s important to underscore that
wherever possible, behavioral support should be used in conjunction with pharmacotherapy, as in
the general population, the combination of behavioral support and pharmacotherapy increased
the chance of smoking cessation success by 70%-100% compared to behavioral support alone

[95].

e Behavioral tobacco cessation interventions used in the diabetic population are similar to those
used in the general population, and include: brief intervention, motivational interviewing,

physical activity, and diabetes-specific education (level of evidence 2).

Pharmacotherapy for smoking cessation in people with diabetes

First-line pharmacologic therapies for smoking cessation in the general population (Table
I11) include nicotine replacement therapy (NRT), varenicline, and bupropion, which all aim to
reduce nicotine withdrawal symptoms (e.g., restlessness, anxiety, increased appetite, insomnia),
thereby making it easier to stop smoking. In order to reduce the risk of smoking relapse,

pharmacotherapy for smoking cessation is recommended for at least 3 months [96].
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So far, there are very limited data on smoking cessation pharmacotherapies in people
with diabetes, particularly in patients with TIDM. However, in the general population, the
benefit-risk profile of each first-line therapy for smoking cessation has been proven. For
instance, the EAGLES trial, which directly compared varenicline, bupropion, NRT, and placebo
in over 8,000 smokers (6% of whom had diabetes), found comparative efficacy between the three
pharmacological treatments, with similar neuropsychiatric and cardiovascular safety profiles
[97,98].

NRT is available in different formulations, such as transdermal patches, chewing gum,
lozenges, sublingual tablets, inhalers, and nasal or mouth sprays. When using NRT, combination
NRT is considered the standard of care, and usually consists of the use of the long-acting
nicotine transdermal patch and a short-acting form of the patient’s choice (e.g., gum or
lozenges). The combination could be sequential or concurrent. The rationale for the sequential
NRT is that the patch could provide a stable level of nicotine necessary to achieve and sustain
cessation, and the subsequent use of short-acting forms is expected to deal with emergent
nicotine cravings. The rationale for concurrent combination NRT is that provision of nicotine
using different forms may improve symptom relief and enhance cessation outcomes than either
product used alorie [99]. Theoretically, NRT may have a negative impact on glucose homeostasis
and on glycemic control in patients with diabetes, given that nicotine was associated with
increased insulin resistance in non-diabetic subjects [100]. However, NRT (given as a gum or
lozenge) demonstrated an acceptable safety profile in a 12-week study performed in 901 smokers
with either diabetes mellitus (n=270; 30%) or other underlying medical conditions (i.e., cardiac
disease, uncontrolled hypertension), with the most common adverse events being nausea,

hiccups, and headache [101].
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The high-affinity a4f2 nicotinic acetylcholine receptor partial agonist varenicline is
another approved smoking cessation medication. Varenicline has a dual action; it reduces
craving and withdrawal symptoms by stimulating dopamine release through its agonist property
and reduces the rewarding aspects of smoking by blocking nicotine binding to the receptor
through its antagonist property. To date, no large-scale clinical trials reporting the efficacy and
safety of varenicline in patients with diabetes have been published. However, a retrospective
analysis [102] of data extracted from 15 placebo-controlled trials with varenicline showed that
the incidences of adverse events were comparable in participants with diabetes (n=323) and
without diabetes (n=6,448). The most commonly reported adverse events for varenicline in
participants with and without diabetes were, respectively, nausea (27.2% versus 29.6%),
headache (9.3% versus 13.4%), and insomnia (8.6% versus 11.4%). Weight gain from baseline
to week 12 was also limited in varenicline-treated quitters with (1.7 kg) and without (2.1 kg)
diabetes. Varenicline was additionally found to be effective in promoting smoking cessation in
the subgroup of participants with diabetes, as it was associated with a continuous abstinence rate
at 12 weeks of 43.8% versus 24.8% for placebo (OR, 2.36; 95% ClI, 1.47-3.79) [102].

The antidepressant bupropion can also be used as a smoking cessation medication, even if
not reimbursed in France. Bupropion reduces withdrawal symptoms by inhibiting the re-uptake
of norepinephrine and dopamine at the level of neuronal synapses in the central nervous system,
acting as a non-competitive antagonist of nicotine receptors. However, no studies of bupropion
are available in patients with diabetes.

Although classified as consumer products and not medicinal products, electronic
cigarettes (e-cigarettes) are battery-powered devices that are intended to deliver aerosolized

nicotine. They may thus reduce the severity of nicotine withdrawal symptoms. Although e-
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cigarettes are likely to be less toxic than smoked tobacco, their safety remains uncertain and their
benefit-risk ratio is not established [103,104]. There is also no conclusive evidence that e-
cigarette use facilitates smoking cessation in both the general and diabetic populations.
Therefore, e-cigarette should not be prescribed to smokers with or without diabetes for smoking
cessation. However, if smokers themselves are deliberately switching to exclusive e-cigarette use
to treat their nicotine dependence, e-cigarette use should be of limited duration, once abstinence
from conventional tobacco products is achieved and the urge to smoke is suppressed [103].

In sum, there are very limited data on smoking cessation pharmacotherapies in people
with diabetes. However, as in the general population, clinicians should encourage the use of
pharmacotherapy by all patients with diabetes attempting to quit smoking, except when
medically contraindicated or in specific populations for which there is insufficient evidence of

safety and efficacy (i.e., pregnant women, light smokers, and adolescents) [105].

e The application of NRT for smoking cessation should be the same for people with

diabetes as for those without diabetes (level of evidence 4).

e The application of varenicline for smoking cessation should be the same for people with
diabetes as for those without diabetes (level of evidence 3).
e The application of bupropion and e-cigarettes for smoking cessation should be the same for

people with diabetes as for those without diabetes (level of evidence 4).

Conclusions

Smoking is a risk factor for the development of both pre-diabetes and diabetes. Smokers

with diabetes in turn have an increased risk of poor glycemic control and high morbidity and
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mortality risks. Hence, healthcare providers have a responsibility to educate all individuals with
diabetes on the risks of smoking and advise them not to initiate tobacco use of any kind. Tobacco
dependence is overall managed in patients with diabetes in the same way as in the general
population, with current first-line therapies for smoking cessation including behavioral
interventions and pharmacological options, such as NRT, varenicline, and bupropion (Table V).
There is however very limited evidence regarding the efficacy and safety of pharmacotherapies
in patients with diabetes. Smoking cessation in diabetes therefore remains a highly relevant topic

for future research, particularly in TADM, for which there is a notable paucity of data.
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Figures Legends
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Fig. 1. Epidemiology of smoking in people with diabetes in the world and in France.

Abbreviations: TIDM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus.
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Fig. 2. Mechanisms involved in the association between smoking and diabetes. Abbreviations:
FFA, free fatty acids; GH, growth hormone; IRS1, insulin receptor substrate 1; P,

phosphorylation; VLDL, very-low-density lipoprotein.
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Fig. 3. Complications of smoking in people with diabetes. Abbreviations: CHD, coronary heart

disease; HbA;., hemoglobin A;¢; HDLc, high-density lipoprotein cholesterol; LDLc, low-density
lipoprotein cholesterol; MI, myocardial infarction; TLDM, type 1 diabetes mellitus; T2DM, type 2

diabetes mellitus; TG, triglyceride.
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Table I. Evidence-grading system by the French National Authority for Health (Haute Autorité de Santé)

[2]

Recommendation grade Level of evidence
Level 1
A Data derived from well-conducted, randomized controlled trials that
High quality of evidence are adequately powered and from meta-analyses of randomized

controlled trials

Level 2
B Data derived from small and underpowered randomized controlled
Moderate quality of evidence trials, from well-designed, controlled, non-randomized clinical

trials, and from prospective cohort studies

Level 3
Data derived from case-control studies
C
Low quality of evidence Level 4

Data derived from controlled studies with methodological flaws,
retrospective studies, and case series
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Table 1. Behavioral approaches to smoking cessation in people with diabetes

Assessment in people with

Approach Description diabetes
5-15 minutes of brief intervention to stop smoking In one randomized controlled trial
Motivating, vigorous, and empathetic advice (RCT) of people with T2DM, a
Unique or systematic (i.e., repeated at all patient visits) brief tailored intervention was not
g Y AR P P effective in promoting quitting or
Examples of brief intervention: reducing smoking compared to
Brief

intervention

v' « Quitting smoking is the most important decision you can
make to protect your health. | can help you if you want. »

V' «It’s important that you stop smoking, and I can help you to
do that. »

v' « Continuing to smoke will worsen your diabetes [...] but
quitting will improve your glycemic control. »

usual care [106].

Structured
behavioral
intervention

10 weekly 90-minute sessions
Objective: self-monitoring reduction of nicotine intake

Patients are encouraged to gradually decrease their cigarette
consumption and quit smoking after the fifth session

Non-smoking contract to be signed by each patient
Relaxation techniques may be associated

In one RCT of people with TIDM
and T2DM, structured behavioral
therapy for smoking cessation was
no more successful than an
unstructured physician's advice
[107].

Motivational
interviewing
(M)

Patient-centered relational approach

To strengthen an individual’s motivation to develop the
behavioral changes necessary to manage their diabetes

Cooperative and collaborative partnership promoting patient
empowerment

To assess the patient’s wishes, beliefs, and expectations regarding
smoking and smoking cessation assistance. For example:

v' « What does smoking do for you? »
« Why would you want to quit smoking? »
« Are you afraid to quit smoking? If so, why? »

« If you decide to quit smoking, how confident would you be
in your ability to do so? »

ISR

e 11 studies evaluating Ml in
people with diabetes (mainly
T2DM) [93,94,106-114]

e Heterogeneity between
studies (M1 types and
comparative groups)

e Benefits of Ml in the majority
of studies compared to usual
care

e Of note, 45% of these studies
combined drug aids

Quitlines/Text

Structured conversation series

Ongoing RCTs in people with

messages Support for anyone who wants to quit or has recently quit diabetes [115,116].
Self-help Tobacco Stop websites (for example: tabac-info-service.fr) Not specifically assessed in
materials Personalized support in one’s quitting process or that of relatives | People with diabetes.
Physical Benefit not established in people
ysI with diabetes, specifically for
activity

smoking cessation.

Therapeutic
education

Improved knowledge and life skills for healthy individuals

In diabetes-specific education, need to focus on effects of
smoking on diabetes complications and on glycemic control

In two RCTs in people with
T2DM [90,117], diabetes
education resulted in significantly
higher abstinence at 6 and 12
months versus usual care.
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Table I11. First-line medications used by the French-Speaking Society of Tobaccology (Société Francophone
de Tabacologie) and the French-Speaking Society of Diabetes (Société Francophone du Diabete) to treat

tobacco dependence in people with diabetes

Drug Relmb.ursement Advantages Disadvantages and precautions
status in France
Nicotine Reimbursed - Long-acting product that - Dose of nicotine to be released cannot be
patch provides steady nicotine levels adjusted to respond to nicotine cravings and
withdrawal symptoms
- Tapering dose is not required
- Nicotine can cross the placenta
- Very easy to use
Nicotine Reimbursed - Available in several flavors - Short-acting preparation requiring
gum repeated use throughout the day
- Possible to control nicotine dose
- Proper chewing of gum is important for
optimal results
- Can damage or adhere to dental appliances
Nicotine Reimbursed - Available in several flavors Short-acting preparation requiring repeated
lozenge use throughout the day
- Can be used by smokers with
poor dentition or dentures
- Possible to control nicotine dose
Nicotine Reimbursed - Can be used by smokers with Short-acting preparation requiring repeated
sublingual poor dentition or dentures use throughout the day
tablet
- Possibie to control nicotine dose
Nicotine Reimbursed - Can be used by smokers with - Unpleasant taste
mouth poor dentition or dentures
spray - Short-acting preparation requiring
- Possible to control nicotine dose | repeated use throughout the day
- Contains a small amount of alcohol and
should thus not be used in pregnancy
Nicotine Not reimbursed | - Can be used by smokers with - Frequent puffing required to obtain
inhaler poor dentition or dentures adequate nicotine delivery
- Possible to control nicotine dose | - Inhaled nicotine may cause bronchospasm
Varenicline Reimbursed - Limited weight gain Dose reduction is required if creatinine
clearance <30 mL/minute because
- Dual action: reduces the varenicline is excreted almost entirely by
symptoms of nicotine withdrawal | the kidneys
and reduces the rewarding aspects
of cigarette smoking
Bupropion Not reimbursed | Limited weight gain - Bupropion can cross the placenta
sustained
release - Contraindicated in patients with seizure
disorder or predisposition
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Table IV. The French-Speaking Society of Tobaccology (Société Francophone de Tabacologie) and the
French-Speaking Society of Diabetes (Société Francophone du Diabéte) joint position statement on
smoking and diabetes

Healthcare providers should routinely educate all individuals with diabetes on the risks of smoking and
advise them not to initiate tobacco use (grade A, level of evidence 1).

All individuals with diabetes who smoke should be advised to quit smoking and should be informed
about the health benefits of smoking cessation (grade A, level of evidence 1).

In women with diabetes, smoking cessation should be advised before pregnancy (grade A, level of
evidence 2).

It is important to promote new smoking prevention and cessation programs specifically tailored to the
needs of women living with diabetes, as their coping mechanisms and social contexts may be different
from those of men with diabetes (grade C, level of evidence 4).

Smoking cessation efforts should be accompanied by a proactive review of glycemic control and
lifestyle interventions, such as increasing physical activity and reducing body weight (grade A, level of
evidence 2).

The most effective way to promote smoking cessation is to combine both behavioral and
pharmacologic therapies (grade C, level of evidence 3). In pregnant women, however, a behavioral
counseling program is recommended alone, because of the lack of safety information on
pharmacotherapies during pregnancy (grade C, level of evidence 4).

First-line pharmacologic therapies for smoking cessation include nicotine replacement therapy,
varenicline, and bupropion (grade C, level of evidence 3).

Pharmacotherapy for smoking cessation is recommended for at least 3 months (grade C, level of
evidence 4).

For patients wishing to use nicotine replacement therapy, it is preferable to use a combination of long-
and short-acting nicotine repiacement products (e.g., nicotine patch plus nicotine gum or lozenges)
(grade C, level of evidence 4).

E-cigarette use aiming at smoking cessation should be of limited duration, once abstinence is achieved
and the urge to smoke is suppressed (grade C, level of evidence 4).
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