IAJPS 2018, 05 (11), 11239-11242

Saif Ur Rehman Khan i et al

CODEN [USA]: IAJPBB

ISSN 2349-7750

ISSN: 2349-7750

INDO AMERICAN JOURNAL OF

PHARMACEUTICAL SCIENCES
http://doi.org/10.5281/zenodo.1476643

Available online at: http://www.iajps.com

Research Article

STUDY TO KNOW THE RELATION BETWEEN HbA1c in
DIABETICS AND PULMONARY FUNCTIONS
1

Dr. Saif Ur Rehman Khan, 2Dr. Sana Zafar, 3Dr. Zakirullah
1
Allama Iqbal Medical College, Lahore
2
Shalamar Medical and Dental College, Lahore
3
University College of Medicine and Dentistry, Lahore

Abstract:
Objective: To find the association of HbA1c in diabetes and pulmonary functions.
Study Design: A prospective study.
Place and Duration of Study: In the Endocrinology and Pulmonology Department of Services Hospital, Lahore for
one year duration from July 2016 to July.
Methods: For this study, a total of 60 diabetes subjects between the ages of 40 and 60 were selected in both sexes.
Results: Two main findings of the study were: (1) the results of pulmonary function tests in diabetic patients were
significantly changed; (2) pulmonary dysfunction was more prominent in patients with long-term diabetes mellitus.
Conclusion: The findings are important because they reveal the need to prevent lung failure. Therefore, we
recommend periodic spirometry testing to assess the severity of impaired lung function in diabetic patients.
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INTRODUCTION:
Diabetes mellitus is a clinical syndrome characterized
by hyperglycemia due to an absolute or relative lack
of insulin. Insulin deficiency affects the metabolism
of carbohydrates, proteins and fats and causes a
significant change in the homeostasis of water and
electrolytes1. Hemoglobin A1C is a small component
of hemoglobin, which is known to be elevated in the
diabetic state. Normal values range from 5% to 7%,
but increase by 2 to 3 times in uncontrolled diabetes.
2 Glucose binds to the N-terminal amino group of the
chain via a keto-amine linkage. HbA1C occurs
slowly and continuously over 120 days of red blood
cells. The HbA1C measurement produces an index of
the mean blood glucose level for an average of 60-90
days over the previous 2-3 months. Therefore,
HbA1C has been shown to be useful in the
assessment of diabetes mellitus, and perhaps the
measurement of human 3. glucohemoglobin has been
the standard method to assess long-term glycemic
control in detecting diabetes. When plasma glucose is
consistently high, there is an increase in nonenzymatic glycosylation of hemoglobin. Since the
erythrocytes have an average of 120 days, this change
reflects the date of the previous 2-3 months. Other
complications are diabetes, retinopathy, ulcers and
foot ulcers, besides patients with diabetes type 1 and
type 2, have found that there are deteriorations in
lung function.
MATERIALS AND METHODS:
This prospective study was held in the Endocrinology
and Pulmonology Department of Services Hospital,
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Lahore for one year duration from July 2016 to
July.A total of 60 known diabetes subjects were
selected for this study, ranging in age from 40 to 60
years. Subjects were subdivided into male and female
subgroups and divided into two groups according to
Hb A1c content. People with known heart and
respiratory diseases, Family history of asthma,
Patients with a history of respiratory tract infection in
the last month, abdominal or thoracic surgery and
patients with severe abnormalities of the thoracic
cage, anemia severe smoking and was excluded from
the study. Expiratory spirometry was performed with
an automated spirometer (compact vitalography).
Compulsory vital capacity (FVC), forced expiratory
volume in one second (FEV1), forced expiratory rate
(FEV1 / FVC) and peak expiratory flow (PEF) to
avoid daily changes in fixed time of day (9 - 1 pm).
RESULTS:
The forced vital capacity (FVC), a second (FEV1),
FEV1 expiratory volume: Table 1, shows a
comparative analysis of pulmonary function tests. .
Mean ± S.E.M. FVC high HbA1C was 3.41 ± 0.15 in
men with normal HbA1C in men, 2.14 ± 0.11 in
women with normal HbA1C, 2.32 ± 0.15 and 1.71 ±
0.08 in women with high HbA1C. The differences
were significantly higher in men with HbA1C than in
men with HbA1C normal HbA1C. In women,
HbA1C values were found to be significantly higher
(P <0.05) than those with normal HbA1C values.
Mean ± S.E.M. High HbA1C in men with high
HbA1C was 3.01 ± 0.10 in males and 1.93 ± 0.07,
2.04 ± 0.17, 1.50 ± 0.07 in normal HbA1C men.

The differences were significantly higher in diabetic (male and female) (P <0.001) compared to diabetic (male and
female) with normal HbA1C. Mean ± S.E.M. Men with elevated HbA1C for PEF and women with high HbA1C
were 4.9 ± 0.12, and men with high HbA1C had a normal HbA1C of 7.9 ± 0.12, 6.7 ± 0.21 with normal HbA1C. In
men and women, HbA1C was significantly higher in patients with normal HbA1C than in those with HbA1C (P
<0.05). Normal HbA1C high HbA1C and diabetic (male and female) FVC between diabetes (male and female), but
FEV1 difference was not observed.
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DISCUSSION:
Two main findings were: (1) statistically changed between pulmonary function tests in diabetic patients; (2)
pulmonary dysfunction was more prominent in patients with long-term diabetes mellitus. This study shows
significantly decreased lung function parameters (FVC, FEV1 and PEF) in diabetics. FEV1 to FVC ratio was higher
in diabetic patients. Therefore, a general reduction in lung volume and a possible restrictive defect were found, and
no evidence of airway obstruction was found. A decrease in lung function was also associated with an increase in
disease duration. Lung function was impaired in patients with long-term diabetes (> 10 years).

Primhak et al. Reported that lung function decreased in diabetes. Our results are related to these results. However,
Primhak others found that a relationship functions decreased the duration of diabetes or glycosylated hemoglobin. In
some other studies, decreased respiratory functions are observed which are consistent with our results; Schnapf and
colleagues Type-limited joint motion 1 as a study of diabetes patients and shows a significant reduction in FVC and
FEV1. He concluded that this decline in lung function may be due to a decrease in lung compliance or limiting the
expansion of the chest wall. Schuyler and colleagues have suggested that collagen and elastin may be responsible for
early aging, possibly reduction, lung elasticity, and therefore lower lung volumes in diabetic patients. Schnack et al.,
Ofulue and -Hsia et al also suggested that there is a decrease in lung volumes in diabetic patients. Our study also
agrees with Goldman's opinion that the lung is the target organ of diabetes; Philips Baker, which shows
hyperglycemia, affects the lungs by damaging the capillary and collagen non-enzymatic glycosylation. Davis et al.
conducted a study and determined the relationship between diabetes mellitus and decreased lung function. They
reported a decrease in FVC, FEV1, VC and PEF when expressed as a percentage of predicted age, gender and
height. They also established a significant relationship between FEV1 and PEF and disease duration. This study also
correlated decreased pulmonary function with exposure to glycemia in a higher mean HbA1C form. Our study was
conducted by Davis et al. (15). This study was conducted to clarify the relationship between lung function and
diabetes. We concluded that reduction in FVC, FEV1 and PEF in diabetic patients impair lung function. We also
show how long the disease lasts and the deterioration of lung function. We also concluded that glycemic exposure is
a determinant of reduced lung function.
CONCLUSION:
Our data support is that the lung is a target organ with
diabetes. The findings are important because they
reveal the need to prevent lung failure. Therefore, we
recommend periodic spirometry testing to assess the
severity of impaired lung function in diabetic
patients. Spirometry will detect the most susceptible
diabetic patients and thus take additional preventive
measures.
REFERENCES:
1. Sonoda, Nao, Akiko Morimoto, Yukako
Tatsumi, Kei Asayama, Takayoshi Ohkubo,
Satoshi Izawa, and Yuko Ohno. "A prospective
study of the impact of diabetes mellitus on
restrictive and obstructive lung function
impairment: The Saku study." Metabolism 82
(2018): 58-64.

www.iajps.com

2.

3.

4.

Okur, Ismail, Betul Taspinar, Orcin Telli Atalay,
Turkan Pasali Kilit, Umran Toru Erbay, and Eda
Ozge Okur. "The effects of type 2 diabetes
mellitus and its complications on physical and
pulmonary
functions:
A
case–control
study." Physiotherapy
theory
and
practice (2018): 1-7.
Giovannelli, Jonathan, Philippe Trouiller,
Sébastien Hulo, Natalie Chérot-Kornobis, Alina
Ciuchete, Jean-Louis Edmé, Régis Matran,
Philippe Amouyel, Aline Meirhaeghe, and Luc
Dauchet. "Low-grade systemic inflammation: a
partial mediator of the relationship between
diabetes and lung function." Annals of
epidemiology 28, no. 1 (2018): 26-32.
TOMMERDAHL, KALIE L., JOHN T.
BRINTON, TIM B. VIGERS, KRISTEN J.
NADEAU, PHIL ZEITLER, and CHRISTINE L.

Page 11241

IAJPS 2018, 05 (11), 11239-11242

Saif Ur Rehman Khan i et al

CHAN. "Screening for Cystic Fibrosis–Related
Diabetes and Prediabetes—Evaluating 1, 5Anhydroglucitol,
Fructosamine,
Glycated
Albumin, and Hemoglobin A1c." (2018): 1531P.
5. Pande, S. S., & Chutani, A. (2018).
COMPARATIVE STUDY OF PULMONARY
FUNCTION
TESTS
WITH
MICROVASCULAR
COMPLICATIONS,
RETINOPATHY AND NEPHROPATHY IN
TYPE 2 DIABETES MELLITUS AND
CORRELATION WITH DURATION OF
DIABETES. International Journal of Clinical
and Biomedical Research (IJCBR), 4(1), 14-22.
6. Kopf, Stefan, Jan B. Groener, Zoltan Kender,
Thomas Fleming, Maik Brune, Christin
Riedinger, Nadine Volk et al. "Breathlessness
and Restrictive Lung Disease: An Important
Diabetes-Related Feature in Patients with Type 2
Diabetes." Respiration (2018): 1-12.
7. Takahashi, Tomoko, Akiomi Yoshihisa, Koichi
Sugimoto, Tetsuro Yokokawa, Tomofumi
Misaka, Takashi Kaneshiro, Masayoshi Oikawa
et al. "Associations between diabetes mellitus
and pulmonary hypertension in chronic
respiratory disease patients." PloS one 13, no. 10
(2018): e0205008.
8. Takahashi, Tomoko, Akiomi Yoshihisa, Koichi
Sugimoto, Tetsuro Yokokawa, Tomofumi
Misaka, Takashi Kaneshiro, Masayoshi Oikawa
et al. "Associations between diabetes mellitus
and pulmonary hypertension in chronic
respiratory disease patients." PloS one 13, no. 10
(2018): e0205008.
9. Hsu, I-Lin, Chin-Li Lu, Chia-Chun Li, ShengHan Tsai, Chiung-Zuei Chen, Susan C. Hu, and
Chung-Yi Li. "Population-based cohort study
suggesting a significantly increased risk of
developing chronic obstructive pulmonary
disease in people with type 2 diabetes
mellitus." Diabetes research and clinical
practice 138 (2018): 66-74.
10. Mahdi, A., O. Kovamees, M. Von Heijne, M.
Alvarsson, and J. Pernow. "P2619 Arginase
inhibition improves endothelial function in
patients with type 2 diabetes mellitus despite
intensive glucose lowering therapy." European
Heart Journal39, no. suppl_1 (2018): ehy565P2619.
11. Faisal, Haruyuki Dewi, Budhi Antariksa, Faisal
Yunus, and Fariz Nurwidya. "Lung diffusion
capacity disorder in indonesian patients with
Type 2 diabetes mellitus and the related
factors." Journal of Natural Science, Biology and
Medicine 9, no. 2 (2018): 222.

www.iajps.com

ISSN 2349-7750

12. Luo, Miyang, Kristin Hui Xian Tan, Chuen Seng
Tan, Wei Yen Lim, E‐Shyong Tai, and Kavita
Venkataraman. "Longitudinal trends in HbA1c
patterns and association with outcomes: A
systematic
review." Diabetes/metabolism
research and reviews (2018): e3015.
13. Alderete, Tanya L., Zhanghua Chen, Claudia M.
Toledo-Corral, Zuelma A. Contreras, Jeniffer S.
Kim, Rima Habre, Leda Chatzi, Theresa Bastain,
Carrie V. Breton, and Frank D. Gilliland.
"Ambient and Traffic-Related Air Pollution
Exposures as Novel Risk Factors for Metabolic
Dysfunction and Type 2 Diabetes." Current
Epidemiology Reports 5, no. 2 (2018): 79-91.
14. Bertucci, Danilo Rodrigues, Nuno Manuel Frade
de Sousa, Gabriella Souza Soares, Danielle
Pinheiro Albano, Giovanna Benjamin Togashi,
and Vilmar Baldissera. "Cardiopulmonary
exercise test in type 2 diabetes mellitus in
absence of chronic heart failure: reduced lung
and heart function." Revista Brasileira de
Ciência e Movimento 26, no. 2 (2018): 34-42.
15. Chan, Christine L., Emma Hope, Jessica
Thurston, Timothy Vigers, Laura Pyle, Philip S.
Zeitler, and Kristen J. Nadeau. "Hemoglobin
A1c Accurately Predicts Continuous Glucose
Monitoring–Derived Average Glucose in Youth
and
Young
Adults
With
Cystic
Fibrosis." Diabetes care (2018): dc172419.

Page 11242

