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ABSTRACT

Alveolitis represents an inflammatory condition of the pulmonary alveoli that can
lead to impaired gas exchange and progressive respiratory dysfunction. In patients
with type 2 diabetes mellitus (T2DM), chronic hyperglycemia, immune
dysregulation, and microvascular complications contribute to altered inflammatory
responses and delayed tissue repair, potentially worsening the course of alveolar
inflammatory diseases. This article provides a narrative review of the
pathophysiological interactions between alveolitis and T2DM and discusses
strategies for optimizing treatment in this high-risk population. Evidence suggests
that comprehensive management, including strict glycemic control, anti-
inflammatory therapy, careful use of corticosteroids, antimicrobial protection when
indicated, and pulmonary rehabilitation, can improve outcomes. The paper
highlights the importance of an individualized, multidisciplinary approach to
managing alveolitis in patients with T2DM.
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AJIBBEOJIMT MPEJICTABISAET COOOM BOCTIANIMTEIHFHOE MOPAKESHHUE AJIbBEOJT JIETKHX,
KOTOPOE MOXKET MPUBOAUTH K HAPYIICHUIO Ta3000MEeHA U MMPOTPECCUPYIOICH
JIIXaTeJIbHOW HEIOCTATOYHOCTH. Y MAIMEHTOB C CaXapHbIM JuabeToM 2 Tuna
(CH2) xpoHnuyeckasi THIEPTIMKEMUS, UMMYHHBIE HAPYIIEHUSI 1 MUKPOCOCYAUCTHIC
OCJIOKHEHHUSI CIOCOOCTBYIOT YCUJICHUIO BOCHAIUTENBHBIX PEAKIIUN U 3aMEJICHUIO
MPOIIECCOB penapalyu TKaHel, YTO MOXKET YTSHKEISATh TEUCHHUE alIbBEOJISIPHBIX
BOCIMAJIUTENIbHBIX 3a00s1eBanMil. B 1anHOM cTaThe npeacTaBieH 0030p
naTo(U3nOJIOTHYECKUX B3aUMOCBsI3el Mex 1y aibBeosiuToM 1 CI[2, a Takxke
PacCMOTPEHBI TOAXO0/Abl K ONTUMU3AIMU JICUCHUS Y JAHHOW TPYIIIIbI MAI[MEHTOB.
AHaNu3 TaHHBIX JIUTEPATYPhl OKA3BIBAET, YTO KOMILJICKCHAS TEpaIus,
BKJIIOYAIOIIAs] CTPOTHI KOHTPOJIb TJIMKEMHUH, TPOTUBOBOCTIAJIUTEIILHOE JICUEHUE,
OCTOPOKHOE MPUMEHEHHUE KOPTUKOCTEPOUIOB, CBOEBPEMEHHYIO
aHTHOAKTEPHAIBHYIO 3AIUTY MPHU MTOKA3aHUAX U JIETOYHYIO peaOMIIMTAITIIO,
CIIOCOOCTBYET YIYUIICHUIO KIMHUYECKUX UCX010B. [lomuépkuBaercs
HEO0OXOMMOCTh WHINBUTYTH3UPOBAHHOTO W MYJIbTHANCITUTUIMHAPHOTO TIOIX0/1a
K JICUEHHUIO anbBeoauTa y 0oiabHbx CI12.

KiroueBble cjioBa: aJbBEOJIUT, CaXapHbIM 1MabeT 2 THIa, BOCTIAJICHUE JIETKUX,
TUIIEPTIIMKEMHUSI, KOPTUKOCTEPOUIHAS Tepanus, JErouHbIe OCI0KHEHUS

INTRODUCTION

Alveolitis refers to inflammation affecting the alveolar structures of the lungs and
1s commonly observed in various interstitial and inflammatory pulmonary
disorders, including hypersensitivity pneumonitis, infectious pneumonias, and
post-inflammatory lung conditions. The inflammatory process disrupts the
integrity of the alveolar—capillary membrane, impairs gas exchange, and may lead
to fibrosis if not properly controlled.

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease characterized by
insulin resistance, hyperglycemia, and systemic low-grade inflammation. Over
time, diabetes leads to microvascular and macrovascular complications, impaired
immune responses, and delayed tissue healing. Although pulmonary complications
of diabetes are less frequently discussed than cardiovascular or renal ones, growing
evidence indicates that the lungs are also a target organ in chronic hyperglycemia.

In patients with T2DM, several mechanisms may exacerbate alveolar
inflammation. Persistent hyperglycemia promotes oxidative stress, glycation of
structural proteins, endothelial dysfunction, and impaired neutrophil and
macrophage activity. These changes may increase susceptibility to infections,
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prolong inflammatory reactions, and interfere with normal resolution of alveolar
injury. As a result, alveolitis in diabetic patients may have a more severe course,
slower recovery, and higher risk of progression to chronic lung disease.

Standard treatment of alveolitis often involves anti-inflammatory medications,
including corticosteroids, along with management of the underlying cause.
However, in patients with T2DM, corticosteroid therapy may significantly worsen
glycemic control, creating a therapeutic dilemma. Therefore, optimization of
treatment strategies that balance pulmonary benefits with metabolic safety is of
particular importance.

This article aims to analyze the pathophysiological links between alveolitis and
T2DM and to outline evidence-based approaches for optimizing treatment in this
vulnerable patient group.

MATERIALS AND METHODS

This article is a narrative review and does not report results of an original clinical
study. The analysis is based on:

o Publications addressing inflammatory and interstitial lung diseases

« Research on pulmonary complications of type 2 diabetes mellitus

o Clinical guidelines for the management of alveolitis, interstitial lung disease,
and diabetes

« Reviews discussing the impact of hyperglycemia on immune and
inflammatory processes

Relevant literature was analyzed and synthesized to provide a structured overview
of treatment optimization strategies.

RESULTS

The literature review highlights several key aspects relevant to optimizing
treatment of alveolitis in patients with T2DM:

o Chronic hyperglycemia enhances systemic and pulmonary inflammation

« Diabetic microangiopathy may impair alveolar—capillary gas exchange

« Corticosteroids, while effective in controlling alveolar inflammation, can
worsen glycemic control

« Poor glycemic control is associated with increased infection risk and delayed
recovery
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o Multidisciplinary care improves clinical outcomes

These findings suggest that management of alveolitis in diabetic patients must
address both pulmonary inflammation and metabolic stability.

DISCUSSION

The interaction between alveolitis and T2DM is complex and bidirectional.
Alveolar inflammation increases systemic stress and inflammatory mediators,
which may worsen insulin resistance. Conversely, chronic hyperglycemia alters
immune and vascular function, intensifying pulmonary injury and delaying
resolution of inflammation.

One of the central issues in treating alveolitis is the use of corticosteroids.
Glucocorticoids are potent anti-inflammatory agents that suppress immune
activation and reduce alveolar exudation and interstitial infiltration. However, in
patients with T2DM, corticosteroids increase hepatic glucose production, reduce
peripheral glucose uptake, and often lead to significant hyperglycemia.
Uncontrolled hyperglycemia can, in turn, increase the risk of secondary infections,
prolong hospitalization, and impair tissue repair.

Therefore, optimization of treatment requires careful balancing of risks and
benefits. Several principles are important:

1. Strict glycemic control

Maintaining blood glucose within target ranges is essential. Insulin therapy may
need to be intensified temporarily during corticosteroid treatment. Frequent
glucose monitoring helps prevent severe hyperglycemia and its complications.

2. Individualized corticosteroid use

The lowest effective dose and shortest possible duration of corticosteroid therapy
should be used. In some cases, inhaled corticosteroids or alternative
immunomodulatory agents may help reduce systemic exposure.

3. Anti-infective vigilance

Patients with T2DM are at higher risk for infections. When alveolitis has an
infectious component or when immunosuppressive therapy is used, early
identification and appropriate antimicrobial treatment are crucial.

4. Management of systemic inflammation
Adjunctive therapies that reduce oxidative stress and systemic inflammation,
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including proper nutrition, weight control, and management of comorbidities (such
as hypertension and dyslipidemia), may indirectly support pulmonary recovery.

5. Pulmonary rehabilitation
Breathing exercises, gradual physical activity, and respiratory physiotherapy can
improve ventilation, reduce dyspnea, and enhance quality of life.

6. Multidisciplinary approach

Close collaboration between pulmonologists, endocrinologists, and primary care
physicians is essential. Coordinated management allows simultaneous control of
lung inflammation and metabolic parameters.

In addition, emerging research suggests that diabetes-related endothelial
dysfunction and microangiopathy may impair oxygen diffusion and contribute to
long-term pulmonary impairment. This further emphasizes the importance of early
and comprehensive management.

Overall, treatment optimization in this population requires a shift from isolated
disease management to an integrated, patient-centered strategy.

CONCLUSION

Alveolitis in patients with type 2 diabetes mellitus presents unique therapeutic
challenges due to the interaction between pulmonary inflammation and metabolic
dysregulation. Optimization of treatment involves strict glycemic control, cautious
and individualized use of corticosteroids, infection prevention, and
multidisciplinary care. A comprehensive approach that addresses both lung
pathology and systemic metabolic status can improve clinical outcomes and reduce
the risk of complications.
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