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Abstract

Diabetes is one of the most prevalent metabolic diseases, and it develops as a result of a
complex interaction of genetic, environmental, and lifestyle factors. This paper gives an
analysis of the effect of smoking on the occurrence of vascular diseases and glycemic control
among diabetic patients, as well as the possible role of smoking in diabetes predisposition in
good condition. Many types of research (not based on patients with diabetes) have demonstrated
the harmful effects of smoking on wellbeing. Various surveys on smoker diabetic patients have
unequivocally reported that elevated incidence of smoking and mortality linked to the
occurrence of macrovascular complications. Smoking is also linked to the onset of microvascular
complications early in life and can play a role in the progression of type 2 diabetes. Previous
studies conducted on smoking habit of diabetic patients concluded that smoking is positively
correlated with type 2 diabetes onset of macrovascular complications as well as mortality.
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Introduction

In case of many chronic diseases like cardiovascular disease (CVD), cancer, chronic obstructive
pulmonary disease (COPD), asthma and diabetes, smoking plays a major modifiable predisposing
factor. The smoking suspension is one of only a handful few steps which can securely and cost-successfully be suggested for diabetic people. According to the American Diabetes Association's
recommendations, stopping smoking is the best steps to avoid diabetes related problems
(Haire-Joshu et al., 2004). Numerous investigations have shown that the antagonistic impacts of
smoking on diabetes mellitus are identified in both macrovascular and microvascular illnesses (Paul
et al., 2016, Martín-Timón et al., 2014, Qin et al., 2013). Despite the fact that smoking decreases
body weight, it is related to excess fat in the abdomen (Canoy et al., 2005). Tobacco smoke contains
compounds that allow free radicals to develop, destroying homeostasis of blood vessel and the
vascular endothelium function (Śliwińska-Mossoń et al., 2015; Śliwińska-Mossoń et al., 2013).
Other than disrupting cell function directly, it also enhances inflammation/oxidative stress (Śliwińska-Mossoń et al., 2012) and damage of β-cell function (Milnerowicz et al., 2007). A lot of studies
have revealed the relationship between the use of tobacco and diabetes development. However,
these studies are comprehensive and complex since components made of tobacco e.g. cigarettes
constitutes of 7357 different chemical compounds and 1015 (Śliwińska-Mossoń et al., 2013) to
1017 (Milnerowicz et al., 2007) free radicals, along with other well-known compounds like carbon
monoxide, tar, arsenic, lead, and nicotine, (Gordon and Flanagan, 2016; Bizon et al., 2013). All of
these lead to different processes that may be responsible in disease development. Additionally, to
entangle the circumstances, none of these pathways are totally unrelated or direct, and they all
activate a slew of chemical interactions and interconnections between inflammatory and metabolic
processes. (Gordon and Flanagan, 2016; Bizon et al., 2013, Śliwińska-Mossoń and Milnerowicz,
2017).
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We will focus our study to find out the role of smoking on the occurrence of macro and microvascular diseases along with glycemic control among diabetes affected patients and try to compare them
with nonsmoker diabetic patients.

Cigarette Smoking and Vascular Complexity
Macrovascular Complexity
In patients with diabetes, complications of blood vessels like ischaemic heart disease (IHD), stroke,
and disease of peripheral arteries are the leading causes of deaths as well as sufferings, with a likelihood of cardiovascular problems up to four times higher than ordinary people (Rawshani et al.,
2017). Smoking is one of the main culprits of the cardiovascular disease burden (Roth et al., 2015,
Rawshani, 2018). Therefore smoking raises the risk of macrovascular problems in diabetic patients.
Several studies have looked into the correlation between obesity, diabetes, and cardiovascular risk.
Study of Pan and colleagues (Pan et al., 2015) on the likelihood of overall mortality and adverse
events in smoker (regular) diabetic patients found that they have an increased rate of cardiovascular
(R=1.44) and coronary heart disease (R=1.51), stroke (R=1.54) and cardiac failure (R=1.43) compared to non-smoker diabetes patients . Not only this, likelihood of the disease of the peripheral
artery get two times higher (RR=2.15) in these patients compared to another one. Diabetic patients
who quit smoking still showed a higher chance of total mortality (10–20%), mortality related to
heart or blood vessel complications, compared with those who never smoke and stroke is the lone
exception here. These results confirm the results of previous meta-analysis of 46 studies, which
found that patients with diabetes had a greater risk of overall death, cardiovascular outcomes and
CHD than people without diabetes (Qin et al., 2013). Furthermore, smokers who have given up
smoking have demonstrated a declining pattern (Qin et al., 2013). Recently three new reports have
backed up these results. According to a cohort analysis carried out by the Swedish National Diabetes
Registry on a large population, smoking was one of five most substantiated mortality and acute
myocardial infarction markers among type-2 diabetes patients (Rawshani, 2018). Smoking was
linked to a higher rate of all-cause mortality in men (RR=1.71) and women (RR=2.04) in another
retrospective study conducted among 132,462 Chinese patients (who used public primary care facilities in 2010) (Wan et al., 2017). A major longitudinal cohort analysis measured the risk of CHD
incidence in the third study. Data on all-cause mortality yielded similar findings (Barengo et al.,
2017). These results indicated that patients with diabetes who smoke have a greater chance of macrovascular risks than people who do not (Campagna et al., 2019).

Microvascular Complexity

Compared to the number of studies on macrovascular complications, a small number of studies have
looked into the connection between cigarette smoking and microvascular complexity including
inflammation of nephron, retina, and neuron. Outcome of the tests, especially for T2DM, are not
entirely consistent.

Nephropathy

Chronic albuminuria, a slow decrease in glomerular filtration rate (GFR), edema of periphery, and
hypertension are all symptoms of diabetic nephropathy. It is regarded as the most severe complication in diabetic patients, and it is thought to be a vital reason for end-stage kidney failure (Harvey,
2003). Smoking appears to increase the risk of nephropathy initiation and progression in people with
diabetes, including those with T1DM (Su et al., 2017). A four-year long study conducted among 943
Type-1 diabetes patients with normoalbuminuria at the onset, researchers discovered chronic albu2

minuria in 109 of the 943 participants (Scott et al., 2001). Current smoking, as well as impaired
glycemic regulation (HbA1C > 8%), had a significant potentiating effect on the onset of chronic
albuminuria. Study of Feodoroff et al. investigated the impact of cigarette smoking on diabetic
nephropathy's onset and development in a large number of T1DM patients (Feodoroff et al., 2016).
Active smoking was discovered to be a risk factor for development of diabetic nephropathy, with a
progression with increasing smoking rate, according to the researchers. Anyone who quit smoking
has the same risk of developing and worsening diabetic nephropathy as nonsmokers after multivariable adjustment (Feodoroff et al., 2016). Other researches that attempted to determine the link
between smoking and development of nephropathy in type-2 diabetes patients were inconclusive.
For e.g., only male patients have a higher chance of having a low GFR (OR=2.20) compared to
non-smokers diabetic ones (De Cosmo et al., 2006). In smokers with T2DM, faster development of
diabetic nephropathy has been found more often than in non-smoking cases (Chuahirun et al., 2003;
Phisitkul et al., 2008). In a study of Taiwanese men, researchers discovered a close dose–response
association between cigarette smoking and proteinuria in T2DM men (Hsu et al., 2010). Proteinuria
was found to be 2.78 and 3.20 times more common in smokers than nonsmokers. Tobacco use has
a significant dose–response impact on the occurrence of proteinuria in all patients, like those with a
short history of diabetes, good control of blood pressure, and those who are young. In comparison
to nonsmokers, smokers have a faster rate of development of proteinuria from microalbuminuria to
eventually end stage renal failure. A current meta-analysis of 20,056 T2DM patients discovered that
the odds ratio developing albuminuria among smokers was 2.13 (95 percent CI 1.32, 3.45) compared to non-smokers, with illness period being the only other statistically important risk factor (Kar
et al., 2019).

Retinopathy

Among T1DM patients smoking found as a risk factor for developing retinopathy (Gaedt Thorlund
et al., 2013.), but inT2DM patients, impact of cigarette smoking is contested, with several reports
showing no correlation or even a reduced chance of developing retinopathy in smokers (Stratton et
al., 2001, Yun et al., 2016). Cigarette Smoking was not statistically linked with the risk of diabetic
retinopathy prevalence or development in the Wisconsin Epidemiologic Study of Diabetic Retinopathy's 4-year and 10-year follow-ups (Moss et al., 1996). In a 6-year follow-up of 1216 patients with
T2DM, data from the United Kingdom Prospective Diabetes Study (UKPDS) revealed that retinopathy development (incidence) was not linked with smoking (Stratton et al., 2001). The development
of vasculopathy in smokers was substantially slower than in non-smokers among the 703 individuals who had diabetic retinopathy at the start of the trial. This contradictory evidence, that smokers
with T1DM have a substantially higher risk of diabetic retinopathy than nonsmokers, whereas
smokers with T2DM have a significantly lower risk, was recently verified (Cai et al., 2018).

Neuropathy

Two significant articles have looked at the connection between smoking and the possibility of
having diabetic neuropathy. In the European Diabetes Prospective Complications Trial, neuropathy
was measured at baseline and after a 7.3-year follow-up discovered that, aside from glycemic
control, the prevalence of neuropathy was significantly correlated with smoking (OR=1.68) (Tesfaye et al., 2005). The second study (Clair et al., 2015) looked at the progression of diabetic neuropathy among 5558 patients using a comprehensive analysis of 10 prospective cohorts and 28
cross-sectional researches. 1550 new diabetic neuropathy cases were discovered during a
two-to-ten-year period; the risk of neuropathy in smoker’s diabetic patients was not substantially
higher. A secondary study discovered an important connection between smoking and diabetic
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neuropathy in type 1 diabetes (OR=1.74; 7 studies), but not in T2DM patients. (Order of magnitude=0.65; 3 studies) (Clair et al., 2015). These inconsistencies may be due to the low sensitivity of
traditional neuropathy diagnostic procedures (Dros et al., 2009). Using more detailed and precise
nerve conduction tests, Ahmad and colleagues (Ahmad et al., 2016) found that smoking pose an
additional risk for neuropathy symptoms in patients with type-2 diabetes, where heavy smokers
show worst outcome. Before other considerations are taken into account, research on smoking and
its impact on microvascular complication may appear to show a perplexing relationship. The effect
of smoking varies on these situations depending on the type of diabetes, such as T1DM or T2DM,
as well as gender. Overall, there are few comprehensive prospective studies available, further analysis is needed, as is so often the case.

Smoking and Glycemic Control

The impact of smoking on glycemic regulation in diabetics has been poorly researched, with sometimes conflicting findings. In patients with diabetes, cigarette smoking worsens insulin tolerance
(Anan et al., 2006); hence, stopping smoking should improve glycemic regulation. Smoking abstinence, on the other hand, often leads to worsened glycemic regulation, presumably as a function of
the weight gain that happens frequently after quitting (Bush et al., 2016). A Japanese survey of 25
diabetic patients found that those who stopped smoking had worse glycemic control than those who
smoked (Lino et al., 2004). In a cohort research of THIN (The Health Improvement Network)
including T2DM patients, it was found that stopping smoking imparts bad glycemic control (Taylor
et al., 2015). Data of both Fukuoka Diabetes Registry (Kaizu et al., 2014) and the Swedish National
Diabetes Registry (Nilsson et al., 2004) indicated that the quantity of cigarettes smoked every day
was in proportional with HbA1c level. Despite this, other researches did not found a connection
between smoking and blood sugar regulation (Anan et al., 2006). In a separate cohort study including 10,551 Chinese men (OR=1.49) and 15,297 diabetic Chinese women (OR=1.56) smoking was
associated with an increased chance of weak blood sugar control (defined as HbA1c7.0%), particularly in the elderly (Peng et al., 2018). Common confounding variables, such as socio-demographic
and lifestyle considerations, have little impact on the partnership. The elevated risk of inadequate
glycemic function in smokers relative to nonsmokers was only normalized after at least 10 years of
smoking cessation. Another research (Su et al., 2017) on 7763 male T2DM patients in China
showed that cigarette smoking contributed to higher levels of plasma glucose in fasting state and
HbA1c, particularly in those with the longest smoking history and pack-years. In comparison to
nonsmokers, active smokers with a 30-year smoking history increased their HbA1c by 0.27 percent,
and smokers with 40 pack-years increased their HbA1c by 0.38 percent. The variations in the
sample populations may explain the contradictory findings. Confounding causes, such as established lifestyle risk factors that were not investigated in any of the experiments, may be to blame for
the differences (Campagna et al., 2019).

Conclusion

Around 422 million people around the world are suffering from diabetes and a lot of them are
smoker. Smoking itself pose a great health risk and when it combines with diabetes mellitus it may
bring the worst macro and microvascular complications associated with diabetes mellitus. Though
some studies regarding blood sugar control showed that smoking associated with good glycemic
control maximum literatures showed opposite figure. Further extensive studies require getting a
clear picture of effect of smoking in T1DM and T2DM.
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