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Abstract Conclusion: This research has led to a better understanding
of the relationship between diabetes and ventilatory function
parameters in adult asthmatic patients. Our results indicate
a significant impairment of ventilatory function in the
presence of diabetes, which could justify routine screening
of lung function in these patients.

Introduction: Diabetes mellitus could influence lung function
in asthmatic patients, but the data remain conflicting. A better
understanding of this interaction is needed to optimize care.
The objective of our work is to evaluate the impact of diabetes
on the ventilatory function of asthmatic subjects

K

Patients and method: This is a multicenter cross-sectional eywords

study with an etiological focus. The collection of information Diabetes, Bronchial asthma, Ventilatory function,
on asthma patients was done prospectively from 01/04/2020 Spirometric indices

to 31/12/2023.

Spirometry was performed according to ATS/ERS Introduction
recommendations. Statistical analyses used binary linear

and logistic regression models. Asthma is a diverse disease that can be caused
Results: A population of 221 asthmatic patients was by various underlying disease processes. "Asthma
collected with a sex ratio of 0.27. The average age of our phenotypes" are identifiable clusters of randomized
population is 48.9 + 15.3 years. Diabetics account for 18.6% demographic, clinical, and/or pathophysiological
of cases. Several conventional and non-conventional characteristics [1-3].

spirometric indices are reduced in diabetic asthmatics.

FEV1 less than 80% of the predicted value is observed Several clinical parameters of asthma, such as
with a significant negative linear correlation between lung function and exacerbations, demonstrate a

FEV1 levels and glycemic counts. FVC less than 80% of - s :
the predicted value is found in 68.3% of diabetics with a strong association between this disease and diabetes

significant negative correlation between glycemic figures and support that diabetes contributes to worsening
and FVC values. asthma outcomes. Many mechanisms underlying

Multivariate analysis by binary logistic regression showed these observed associations and their representative

that hyperglycemia multiplies the risk of deterioration of biomarkers have been proposed.

FVC by 2.2 times. The state of systemic inflammation of the metabolic

f(l)ther “ipiro(gEtl\r/ilgga?rgmDeée“;Ssg“EhE;‘\‘As;s“aéié";)mveéﬂ;atoré’ factor diabetes can explain the onset and severity
ow rates -75, , , , an o .

VEM6 are reduced to different proportions. The risk of a of asthma. This is a r?'a“"e'y unexploref:l area that
reduced FEV1/MEV3 ratio is multiplied by 2.4 in diabetics. can create new scenarios for the strategic approach
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and diagnostic algorithm, with further assessment The meanageofmen(43.1+14.3years)issignificantly
of the disease. However, prospective studies on this lower than that of women (50.4 + 15.2 years) with a
association of diabetes and asthma are limited. statistically significant difference (p= 0.003).

We conducted a multicenter cross-sectional study The youngest subject is 19 years old and the oldest

with analytical aims to evaluate the impact of diabetes s 84 years old.
on spirometric parameters (FEV1, FVC, Tiffeneau ratio)

in a population of adult asthmatics. More than two-thirds of the study population

(67.9%) are married compared to 20.4% single and 5.4%
Materials and Methods of our cases are widows (all women)

The population of our study is based on a total of The notion of allergy was found in 95.5%, dominated
221 asthmatic patients meeting the inclusion criteria by allergic rhinitis in 94% of cases (n = 208). Eighty-five
thus defined; it was collected from the pulmonology cases(38.5%) of asthmatics are on inhaled corticosteroid
department of the EHU of Oran, the pulmonology therapy alone. All cases take short-acting salbutamol on
department of the EPH 240 beds of Béchar and the EPSP demand. Only 3.6% of cases are on inhaled corticosteroid
Debdaba (Béchar), EPSP of the blue zone Béchar, EPSP  therapy combined with high-dose B2 mimetic.
Ghoualem Oran, USTO EPSP during the period studied ) ) )
(2020-2023). Diabetics represent 18.6% of our study population.

Spirometry was performed according to ATS/ERS Diabetes and FEV1

recommendations. Statistical analyses used binary 34.1% of diabetic subjects have FEV1 rates > 80%
linear and logistic regression models. (%predicted value) while almost two-thirds of subjects

Results have FEV1 < 80% values (Table 1).

The risk of decreasing FEV1 to less than 80% is

Out of a total of 221 participants in the study, 153 multiplied by 2.1 in diabetes.

(69.2%) were over the age of 39, including 174 women
(78.7%) and 47 men (21.3%). All patients were asthmatic. More than 50% (59.4%) of the diabetic population
has FEV1 rates below the LLN compared to the non-

The 30 and 59 age group accounts for 62.5% of
ge group ° diabetic population (Figure 1 and Figure 2).

asthma patients collected.

Table 1: Diabetes and FEV1.

. Theoretical FEV1 FEV1 vs LLN

Diabetes < 80% > 80% VEMS<LLN WEMS=LLIN N <FEVI<80 Lo
Number % Number % Number % Number % Number % Number %

Yes 27 659 |14 341 21 51.2 20 48.8 |7 171 |41 100.0
No 85 47.2 95 52.8 |73 40.6 107 594 12 6.7 180 100.0
Total 112 50.7 109 49.3 94 425 127 575 19 8.6 221 100.0
P 0.031 0.213 0.066
OR[IC95%]  2.1[1.1-4.4] - -

Table 2: FVC and Diabetes.

. Theoretical FVC FVC vs LLN

Diabetes  _ 509 > 80% FVC <LLN FVC 2 LLN LIN<FVC <80 1 tal
Number % Number % Number % Number % Number (% Number (%

Yes 28 68.3 |13 31.7 19 46.3 22 537 9 220 M 100.0
No 87 48.3 193 51.7 67 37.2 113 62.8 20 11.1 180 100.0
Total 115 52.0 106 48.0 86 38.9 135 61.1 29 13.1 221 100.0
P 0.021 0.280 0.064
OR [IC95%] 2.3 [1.1-4.7] - -

Table 3: Distribution of cases by diabetes and the tiffeneau report.

Diabetes Tiffeneau Tiffeneau vs LLN LLN < Tiffeneau

270% <70% Tiffeneau 2 LLN  Tiffeneau < LLN <70 Total

Number % Number % Number % Number % Number % Number %
Yes 31 75.6 10 244 33 80.5 8 195 |2 49 41 100.0
No 158 87.8 22 12.2 158 87.8 22 122 |3 4.9 180 100.0
Total 189 85,5 32 14.5 191 86.4 30 136 5 2.3 221 100.0
P 0.046 0.219 0.212
OR [IC95%] 2.3[1.1-5.4] - -
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Figure 1: Distribution of asthmatic cases according to theoretical FEV1 and diabetes
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Figure 2: Distribution of asthmatic cases according to FEV1 vs. LLN and Diabetes.
Diabetics
R? Linéair =0,029
o 2 No © Yes
125,00 o
Oo o
o o ° o
100,00
FEV1 o
{9/0} 75,00

(-]

50,00 ° i °
009 °
o _ o
& 8
25,00 o
S0 1,00 1,50 2,00 2,50 3,00 350

blood sugar level (g/l)

Figure 3: Scatter plot of theoretical FEV1 and asthma blood glucose levels by diabetes.
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There is a significant negative linear correlation
between FEV1 levels and glycemic counts, the higher
the glycemic count, the FEV1 rate decreases according
to the formula: FEV1 (%) = 90.43 - 10.69*glycemia (g/L)
(Figure 3).

FVC and diabetes

More than two-thirds of diabetic asthmatics (68.3%)
have low FVC rates <80% (/predicted) compared to
48.3% for non-diabetics with a significant P of 0.02
(Table 2).

Almost half of diabetic cases have FVC levels below
LLN (Figure 4 and Figure 5).

There is a significant negative correlation between
glycemic figures and FVC values according to the formula
FVC% = 85.71-7.96*glycemia. As the glycemic numbers
increase, the FVC values decrease (Figure 6).

Tiffeneau and diabetes
Table 3.

Non-diabetic patients have more cases with
Tiffeneau > 70% (87.8% of cases) compared to 75.6% of
cases for the diabetic population (Figure 7 and Figure 8).

More cases of diabetic patients have a Tiffeneau
below the LLN (19.5%) compared to subjects without
diabetes 12.2%.

There is a weak negative correlation between the
Tiffeneau ratio and the glycemic figures, as the blood
glucose values increase, the Tiffeneau ratio decreases
(Figure 9).

Multivariate analysis by binary logistic regression
showed that hyperglycemia multiplies the risk of
deterioration of FVC by 2.2 times.

Discussion

This study aimed to assess the distribution and
association of diabetes in patients diagnosed with
asthma. It was possible to determine the relationship
between the spirometric indices of asthmatics and
diabetes. Thanks to this study, the relationship between
diabetes, hyperglycemia and the various conventional
spirometric parameters has been elucidated.

The study also looked at a more diverse population
that includes people from all walks of life.

In our study, the majority of diabetic asthmatics
(65.9%) experienced low rates of FEV1, which represents
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Figure 4: Distribution of asthmatic cases according to theoretical FVC and diabetes.
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Figure 6: Scatter plot of the theoretical FVC and Asthmatic glycemic figures.
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about two-thirds of the diabetic population studied. In
addition, more than half of them have values below the
LLN.

We observed in our case series that FEV1 values
decrease as blood glucose levels increase with a
negative linear correlation (p < 0.01). This result is in
agreement with some studies, confirming the negative
effect of chronic hyperglycemia on respiratory function.

A majority of diabetic cases have low rates of FVC
(68.3%), which is consistent with several studies that
have demonstrated the impact of diabetes on FVC.
Some other findings from cross-sectional studies show
that FVC and FEV1 are lower in adults with diabetes
compared to their non-diabetic counterparts [4-7].

Most diabetic patients (75%) have a normal Tiffeneau
(> 70%) and 80.5% of diabetics have a Tiffeneau > LLN,
as found in the studies by El Fargani and Van den Borst.
Other studies show that restrictive ventilatory disorder
(reduction in FVC and increase in FEV1/FVC ratio), not
obstructive (decrease in FEV1/FVC ratio), is associated
with diabetes [5,8-12].

The most common ventilatory disorder in our
diabetic case series is PRISM in 41.5% followed by mixed
ventilatory disorder in 22% which is consistent with
previous studies such as Klein, et al., Zhu, et al. and Hsia,
etal. [13-15].

The EPF is largely affected by diabetes because more
than two-thirds of the diabetic population has a PEF at
less than 80% of its theoretical value [16-20].

Conclusion

Diabetes is associated with moderate, early and
global impairment of respiratory function. This condition
seems to be related to hyperglycemia, regardless of the

Belghitri Am, et al. Int J Respir Pulm Med 2025, 12:196

type of diabetes. This alteration should be looked for in
asthmatics; its pathophysiological mechanism remains
to be demonstrated.

However, the existence of pulmonary
microangiopathy affecting the alveolar-capillary
membrane is the most suggested hypothesis.

The respiratory function of diabetic patients is a topic
of interest due to the current development of inhaled
insulin therapy as a replacement for the subcutaneous
route. However, an alteration in respiratory function
linked to diabetes could compromise the bioavailability
of these treatments.

Diabetes mellitus is a common comorbid condition in
patients with bronchial asthma. In order to reduce the
short- and long-term complications of diabetes mellitus,
clinicians need to closely monitor patients and improve
their self-management of the disease.

Conflict of Interest

No conflict of interest.

References

1. Carpaij OA, Nieuwenhuis MAE, Koppelman GH, van den
Berge M, Postma DS, et al. (2017) Childhood factors
associated with complete and clinical asthma remission at

25 and 49 years. Eur Respir J 49: 1601974.

Vonk JM (2004) Childhood factors associated with asthma
remission after 30 year follow up. Thorax 59: 925-929.

Menzies-Gow A, Bafadhel M, Busse WW, Casale TB,
Kocks JWH, et al. (2020) An expert consensus framework
for asthma remission as a treatment goal. J Allergy Clin
Immunol 145: 757-765.

Yeh HC, Punjabi NM, Wang NY, Pankow JS, Duncan BB,
et al. (2008) Cross-sectional and prospective study of lung
function in adults with type 2 diabetes. Diabetes Care 31:
741-746.

e Page 6 of 7 o



https://pubmed.ncbi.nlm.nih.gov/28596433/
https://pubmed.ncbi.nlm.nih.gov/28596433/
https://pubmed.ncbi.nlm.nih.gov/28596433/
https://pubmed.ncbi.nlm.nih.gov/28596433/
https://pubmed.ncbi.nlm.nih.gov/15516465/
https://pubmed.ncbi.nlm.nih.gov/15516465/
https://pubmed.ncbi.nlm.nih.gov/31866436/
https://pubmed.ncbi.nlm.nih.gov/31866436/
https://pubmed.ncbi.nlm.nih.gov/31866436/
https://pubmed.ncbi.nlm.nih.gov/31866436/
https://pubmed.ncbi.nlm.nih.gov/18056886/
https://pubmed.ncbi.nlm.nih.gov/18056886/
https://pubmed.ncbi.nlm.nih.gov/18056886/
https://pubmed.ncbi.nlm.nih.gov/18056886/

DOI: 10.23937/2378-3516/1410196

ISSN: 2469-5858

10.

11.

12.

Yeh F, Dixon AE, Marion S, Schaefer C, Zhang Y, et al.
(2011) Obesity in adults is associated with reduced lung
function in metabolic syndrome and diabetes. Diabetes
Care 34: 2306-2313.

Davis WA, Knuiman M, Kendall P, Grange V, Davis TME
(2004) Glycemic exposure is associated with reduced
pulmonary function in type 2 diabetes. Diabetes Care 27:
752-757.

Lawlor DA, Ebrahim S, Davey Smith G (2004) Associations
of measures of lung function with insulin resistance and
type 2 diabetes: Findings from the British Womens heart
and health study. Diabetologyia 47: 195-203.

El Fargani FR, Elamami AH (2021) Evaluation of pulmonary
function in diabetes mellitus patients in Benghazi.
Metabolism 116.

van den Borst B, Gosker HR, Zeegers MP, Schols AMWJ
(2010) Pulmonary function in diabetes. Chest 138: 393-
406.

Fimognari FL, Pasqualetti P, Moro L, Franco A, Piccirillo G,
et al. (2007) The association between metabolic syndrome
and restrictive ventilatory dysfunction in older persons. J
Gerontol A Biol Sci Med Sci 62: 760-765.

Lin WY, Yao CA, Wang H, Huang K (2006) Impaired lung
function is associated with obesity and metabolic syndrome
in adults. Obesity 14: 1654-1661.

Sonoda N, Morimoto A, Tatsumi Y, Asayama K, Ohkubo T,
et al. (2018) A prospective study of the impact of diabetes
mellitus on restrictive and obstructive lung function
impairment: The saku study. Metabolism 82: 58-64.

Belghitri Am, et al. Int J Respir Pulm Med 2025, 12:196

13.

14.

15.

16.

17.

18.

19.

20.

Klein OL, Krishnan JA, Glick S, Smith LJ (2010) Systematic
review of the association between lung function and type 2
diabetes mellitus. Diabet Med 27: 977-987.

Zhu J, Zhao H, Chen D, Tse LA, Kinra S, et al. (2021)
Genetic correlation and bidirectional causal association
between type 2 diabetes and pulmonary function. Front
Endocrinol 12.

Hsia CCW, Raskin P (2007) Lung function changes related
to diabetes mellitus. Diabetes Technol Ther 9: S73-S82.

Ford ES, Mannino DM (2004) Prospective association
between lung function and the incidence of diabetes.
Diabetes Care 27: 2966-2970.

Wannamethee SG, Shaper AG, Rumley A, Sattar N,
Whincup PH, et al. (2010) Lung function and risk of type
2 diabetes and fatal and nonfatal major coronary heart
disease events: Possible associations with inflammation.
Diabetes Care 33: 1990-1996.

Zhang RH, Cai YH, Shu LP, Yang J, Oi L, et al. (2021)
Bidirectional relationship between diabetes and pulmonary
function: A systematic review and meta-analysis. Diabetes
Metab 47: 101186.

Sonoda N, Morimoto A, Tatsumi Y, Asayama K, Ohkubo T,
et al. (2018) The association between glycemic control and
lung function impairment in individuals with diabetes: The
Saku study. Diabetol Int 10: 213-218.

Gutiérrez-CarrasquillaL, Sanchez E, Barbé F, Dalmases M,
Lopez-Cano C, et al. (2019) Effect of glucose improvement
on spirometric maneuvers in patients with type 2 diabetes:
The sweet breath study. Diabetes Care 42 : 617-624.

by

CLINMED

INTERNATIONAL LIBRARY

Ji

e Page 7 of 7 o



https://pubmed.ncbi.nlm.nih.gov/21852681/
https://pubmed.ncbi.nlm.nih.gov/21852681/
https://pubmed.ncbi.nlm.nih.gov/21852681/
https://pubmed.ncbi.nlm.nih.gov/21852681/
https://pubmed.ncbi.nlm.nih.gov/14988297/
https://pubmed.ncbi.nlm.nih.gov/14988297/
https://pubmed.ncbi.nlm.nih.gov/14988297/
https://pubmed.ncbi.nlm.nih.gov/14988297/
https://pubmed.ncbi.nlm.nih.gov/14704837/
https://pubmed.ncbi.nlm.nih.gov/14704837/
https://pubmed.ncbi.nlm.nih.gov/14704837/
https://pubmed.ncbi.nlm.nih.gov/14704837/
https://www.metabolismjournal.com/article/S0026-0495(20)30435-2/abstract
https://www.metabolismjournal.com/article/S0026-0495(20)30435-2/abstract
https://www.metabolismjournal.com/article/S0026-0495(20)30435-2/abstract
https://www.sciencedirect.com/science/article/abs/pii/S0012369210604230
https://www.sciencedirect.com/science/article/abs/pii/S0012369210604230
https://www.sciencedirect.com/science/article/abs/pii/S0012369210604230
https://pubmed.ncbi.nlm.nih.gov/17634324/
https://pubmed.ncbi.nlm.nih.gov/17634324/
https://pubmed.ncbi.nlm.nih.gov/17634324/
https://pubmed.ncbi.nlm.nih.gov/17634324/
https://pubmed.ncbi.nlm.nih.gov/17030977/
https://pubmed.ncbi.nlm.nih.gov/17030977/
https://pubmed.ncbi.nlm.nih.gov/17030977/
https://pubmed.ncbi.nlm.nih.gov/29288691/
https://pubmed.ncbi.nlm.nih.gov/29288691/
https://pubmed.ncbi.nlm.nih.gov/29288691/
https://pubmed.ncbi.nlm.nih.gov/29288691/
https://pubmed.ncbi.nlm.nih.gov/20722670/
https://pubmed.ncbi.nlm.nih.gov/20722670/
https://pubmed.ncbi.nlm.nih.gov/20722670/
https://pubmed.ncbi.nlm.nih.gov/34899610/
https://pubmed.ncbi.nlm.nih.gov/34899610/
https://pubmed.ncbi.nlm.nih.gov/34899610/
https://pubmed.ncbi.nlm.nih.gov/34899610/
https://pubmed.ncbi.nlm.nih.gov/17563307/
https://pubmed.ncbi.nlm.nih.gov/17563307/
https://pubmed.ncbi.nlm.nih.gov/15562215/
https://pubmed.ncbi.nlm.nih.gov/15562215/
https://pubmed.ncbi.nlm.nih.gov/15562215/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2928349/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2928349/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2928349/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2928349/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2928349/
https://pubmed.ncbi.nlm.nih.gov/32889114/
https://pubmed.ncbi.nlm.nih.gov/32889114/
https://pubmed.ncbi.nlm.nih.gov/32889114/
https://pubmed.ncbi.nlm.nih.gov/32889114/
https://pubmed.ncbi.nlm.nih.gov/31275788/
https://pubmed.ncbi.nlm.nih.gov/31275788/
https://pubmed.ncbi.nlm.nih.gov/31275788/
https://pubmed.ncbi.nlm.nih.gov/31275788/
https://pubmed.ncbi.nlm.nih.gov/30705064/
https://pubmed.ncbi.nlm.nih.gov/30705064/
https://pubmed.ncbi.nlm.nih.gov/30705064/
https://pubmed.ncbi.nlm.nih.gov/30705064/

	Corresponding author
	Abstract

