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ABSTRACT:

The pulmonary function, anthropometric measures, and microvascular consequences of type 2
diabetic mellitus (T2DM) patients are the subjects of this investigation. Researchers used
spirometry and diffusing capacity tests to evaluate the pulmonary function of [number] type 2
diabetic patients. Filling in the blanks is the primary goal of the research. Researchers tracked
the prevalence of microvascular sequelae including diabetic nephropathy, retinopathy, and
neuropathy in a study that included participants of all ages and measured anthropometric
parameters like BM], waist circumference, and waist-to-hip ratio.
Spirometry findings of restrictive and obstructive patterns strongly indicate reduced lung
function in patients with type 2 diabetes, according to the study. A significant correlation
between increased body fat and decreased lung capacities was observed.
Concerning microvascular problems, there was also evidence of pulmonary dysfunction tests
being affected to different degrees, suggesting a possible link between diabetic
microangiopathy and pulmonary dysfunction.

This study highlights the importance of keeping an eye on pulmonary function in people of all
ages who have type 2 diabetes mellitus. It also shows how microvascular concerns and body
measures affect respiratory health.

Introduction:

Low insulin production and insulin resistance characterize type 2 diabetes mellitus (T2DM), a
chronic metabolic disorder that causes hyperglycemia and other complications. Because type 2
diabetes is becoming more common and has serious consequences for many parts of the body,
it's important to know how diabetes affects pulmonary function, other body parameters, and
microvascular problems. By providing insights into the processes underpinning pulmonary
impairment in T2DM and highlighting the clinical significance for maintaining respiratory
health in diabetic persons, this comprehensive overview aims to integrate existing knowledge
on these interconnected elements.

New research has shown that type 2 diabetes also affects lung health, in addition to the
previously known consequences on kidney function and heart health. Reduced lung function,
increased susceptibility to respiratory infections, and aggravation of preexisting lung diseases

are all examples of the kinds of respiratory complications that can arise in people with diabetes.
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Numerous microvascular and macrovascular problems are linked to diabetes, making it the

most recent metabolic illness. Parasympathetic control of the airway can be impaired in
diabetic patients.

Impairment of lung function, increased susceptibility to respiratory infections, and worsening
of preexisting lung diseases are all pulmonary complications associated with diabetes. Changes
in respiratory pattern and deformities of the chest wall can also be caused by diabetes mellitus.

Essential for assessing the efficiency of the respiratory system are pulmonary function tests
(PFTs). Spirometry and diffusing capacity evaluations are two examples of these tests that
measure lung volumes and capacities and evaluate gas exchange efficiency, respectively.
According to studies, people with type 2 diabetes frequently have irregular PFT findings,
exhibiting patterns that are both restrictive and obstructive. The many and diverse causes of
these patterns, however, are not easily explained. Crucial markers of adiposity and general
metabolic health include anthropometric measurements such as body mass index (BMI), waist
circumference, and waist-to-hip ratio. These measures have a major impact on gas exchange
mechanisms and pulmonary mechanics, and they also show how common obesity is in T2DM
populations.

The already complex relationship between diabetes and pulmonary function becomes even
more so when microvascular complications such as diabetic retinopathy, neuropathy, and
diabetic nephropathy are present. Problems like systemic inflammation, endothelial
dysfunction, and oxidative stress might exacerbate respiratory restrictions brought on by
persistently high blood sugar levels and associated metabolic abnormalities.
Patients with type 2 diabetes mellitus are at increased risk for microvascular problems due to
the dense capillary network in the pulmonary capillary bed. It is possible that microvascular
problems are caused by both type 2 diabetes mellitus and other comorbidities. Differentiating
between normal, obstructive, and restrictive lung patterns can be done by pulmonary tests.
At the same time, type 2 diabetes is a metabolic disease characterized by insulin resistance and
relative insulin insufficiency, which causes blood sugar levels to remain consistently high.
There is growing recognition that type 2 diabetes has systemic consequences, such as potential
implications on lung function, in addition to its well-documented impacts on cardiovascular
health. Lung tissue structure and function may be impacted by oxidative stress, chronic
inflammation, and vascular problems caused by diabetes, according to research. There are
several different ways in which type 2 diabetes and RLD are related. Modifications in lung
collagen metabolism, increased pulmonary fibrosis, or impaired respiratory muscle function are
some of the ways in which long-term high blood sugar levels and insulin resistance, which are
hallmarks of type 2 diabetes, may indirectly or directly contribute to the development or
worsening of restrictive lung diseases. On the flip side, RLD, particularly those associated with
neuromuscular diseases or obesity, may exacerbate insulin resistance and regulation of blood
sugar, making diabetes management more difficult. The precise physiological processes
regulating the interaction between type 2 diabetes and renal disease (RLD) are still not fully
known, despite these possible links. We need more studies to figure out how these two illnesses
are related, what common biological pathways they share, and how to treat them both at once.
Two distinct but related chronic diseases that pose serious threats to global health are restrictive
lung disease (RLD) and type 2 diabetes mellitus (T2DM). While these illnesses have been
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examined in separate medical domains in the past, new research suggests a possible two-way
interaction between them, therefore we need to dig deeper to understand them. Diseases that
cause a reduction in lung volume, difficulty in expanding the lungs, and impaired respiratory
function make up RLD. Obesity hypoventilation syndrome, anomalies in the chest wall,
neuromuscular disorders, and interstitial lung illnesses (such as idiopathic pulmonary fibrosis)
are common causes. Taken together, these issues affect gas exchange and respiratory
mechanics, which in turn causes shortness of breath, reduced exercise capacity, and a generally
lower quality of life. There is a substantial burden on healthcare systems worldwide due to the
increased morbidity and death rates caused by microvascular complications in people with
Type 2 Diabetes Mellitus (T2DM). These issues mostly affect the body's tiny blood arteries,
which lead to significant harm to organs and functional restrictions. If we want to develop
effective treatments and improve patient outcomes, we need to know the pathophysiology
underlying these problems. Persistently elevated blood sugar levels are an important factor in
the development and progression of microvascular complications in type 2 diabetes.
Microvessels are damaged in shape and function due to metabolic changes triggered by chronic
exposure to high glucose levels. This reaction, which is referred to as "glucose toxicity," sets in
motion a cascade of physiological processes that culminate in increased oxidative stress,
inflammation, and the formation of advanced glycation end products (AGEs).
Endothelial dysfunction, a hallmark of microvascular problems, is exacerbated by oxidative
stress, which arises from an imbalance between ROS generation and antioxidant defenses.
Impairments in vasodilation, increased vascular permeability, and greater adherence of white
blood cells result from endothelial failure in chronic hyperglycemic situations. Additionally,
vascular tissue structural alterations are aided by AGE accumulation in the microvasculature.
Endothelial cells have particular receptors for advanced glycation end products (AGEs), and
when these attach, signaling cascades are set in motion that increase oxidative stress and
inflammatory responses. The stability of capillaries and small blood arteries in organs such as
the kidneys, eyes, and peripheral nerves is compromised by this interaction, which perpetuates
vascular damage. Microvascular problems have far-reaching consequences; they commonly
lead to diabetic kidney disease, retinopathy, and neuropathy, which compromise quality of life
and place heavy financial strains on healthcare systems. Because of their complexity and the
interplay of many metabolic processes, these problems continue to provide a major obstacle to
diabetic care, despite recent advances. Thus, in order to create targeted treatments that preserve
vascular health, stop disease progression, and improve clinical outcomes for people with type 2
diabetes, it is essential to understand the basic pathophysiology underlying microvascular
difficulties in this condition.

In order to better understand the clinical implications, underlying pathophysiology,
epidemiological overlap, and patient care implications of Type 2 Diabetes Mellitus and
restrictive lung disease, this research program aims to investigate these complicated
interactions. This project aims to enhance outcomes for those touched by these complex
chronic conditions by expanding our grasp of these relationships and paving the path for
integrated treatment solutions.

METHODS
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ELIGIBILITY CRITERIA
This systematic review was meticulously conducted in strict accordance with Preferred
Reporting Items for Systematic review and Meta-Analysis (PRISMA)Guidelines.

SEARCH STRATEGY AND SELECTION CRITERIA

A comprehensive search strategy of databases- Pubmed, Google scholar was performed with
the most relevant keywords and Medical Subject Headings(MeSH) keywords ((‘'microvascular
complications in type 2 diabetes mellitus') AND ( 'pulmonary functions in type 2 diabetes
mellitus') AND ('Spirometry in type 2 diabetes mellitus')) to retrieve the significant results.

We encompassed both observational studies and randomized controlled trials (RCTs) of
individuals with type 2 diabetes mellitus and were also published between 2014 and 2024. The
objective of these studies is to determine the microvascular complications and abnormal
pulmonary functions in type 2 diabetes mellitus.

DATA EXTRACTION

After being discovered, the articles were imported into Excel, a program for managing
references, so that any duplicates could be removed. Beginning with a thorough review of the
titles and abstracts, we isolated papers that seemed to fit our eligibility criteria and proceeded to
filter the rest. Afterwards, we read each study in its entirety to make sure we understood
everything. After collecting information from all of the study's records, we gave the report with
the longest follow-up period our top priority. This was given their stamp of approval by two
separate researchers.

Inclusion criteria Exclusion criteria

All patients with type 2 diabetes | Patients with chest deformities that would make
mellitus in the age group of 18 to 85 | reliable spirometric procedures impractical
belonging to either sex Patients with history of respiratory allergy and acute
respiratory infection in the prior 3 months

Patients with history of asthma, pleural effusion,
pulmonary tuberculosis, COPD, interstitial lung
disease, lung cancer etc

Patients with history of chronic smoking

ANALYSIS OF STUDY QUALITY

Based on our evaluation of the article's age, methodologies, and effect size, we concluded that
it was not biased. After that, we used the conventional program Art Studio to make a funnel
diagram and then calculated the odds ratio and confidence interval. Because the studies are
spread symmetrically down the horizontal axis, we evaluated the funnel plot as showing that

the article had a low risk of bias.
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DISCUSSION

Given the systemic nature of diabetes and the fact that it has the ability to influence various
organ systems, including the lungs, pulmonary function tests (PFTs) are extremely important
for monitoring the functionality of the respiratory system in individuals who have Type 2
diabetes mellitus (T2DM). The findings of research reveal that people who have type 2 diabetes
frequently have abnormalities in their pulmonary function. These abnormalities can take the
form of a restrictive ventilatory defect, which is defined by decreased lung volumes and
capacities. The link between the findings of the PFT and anthropometric measurements, such as
the body mass index (BMI), waist circumference, and body fat percentage, brings to light the
significance that obesity and the distribution of adipose tissue play in pulmonary health. In
addition, microvascular calcification, which is a typical consequence of diabetes, can further
impact pulmonary function by altering the microcirculation within the lungs, which ultimately
results in a reduction in the efficiency of gas exchange. For comprehensive diabetes care, it is
crucial to have a solid understanding of these relationships. This is because the early detection
of pulmonary dysfunction can prompt therapies that can reduce the risk of respiratory problems
and bring about improvements in overall patient outcomes.

CONCLUSION:

When comparing people with Type 2 Diabetes Mellitus (T2DM) to those without the disease,
pulmonary function tests (PFTs) typically show that T2DM patients have reduced lung
function. A restrictive or mixed restrictive-obstructive pattern, as indicated by a decreased
forced expiratory volume in one second (FEV1) and forced vital capacity (FVC), may
characterize this impairment.

Points that could be included in the conclusion of a study on PFTs in patients with T2DM and
their correlation with anthropometric measures and microvascular calcification (evidenced by
conditions like diabetic nephropathy and retinopathy) include:

e Impaired Pulmonary Function: Reduced pulmonary function is indicated by lower
levels of forced vital capacity (FVC) and forced expiratory volume (FEVI1) in
individuals with type 2 diabetes compared to non-diabetic controls.

o Correlation with Anthropometry: Pulmonary function is lower in type 2 diabetics
who are overweight or obese in general, regardless of waist circumference or body mass
index (BMI). This suggests that obesity and central adiposity may worsen the decline of
lung function.

e Microvascular Calcification: Microvascular complications such as diabetic
retinopathy and nephropathy further diminish lung function. One possible explanation is
that the microvascular damage that diabetes causes in the lungs has systemic effects on
the body's vasculature and tissues.

e Integrated Management: In patients with a higher body mass index (BMI) or
microvascular problems, the results highlight the significance of routinely evaluating
pulmonary function as part of integrated therapy of type 2 diabetes.

e Further Research: Further research is needed to determine how diabetes, obesity, and
lung function are related, and to compare the effects of various diabetes management
approaches on lung outcomes.

Overall patient outcomes can be improved through holistic care approaches, as these

findings demonstrate the interconnectedness of type 2 diabetes, obesity, and lung health.
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