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ARTICLE INFO ABSTRACT
Background: Limitation of exhaling capacity of air due to narrowing or damage
of conducting tract or lungs is known as obstructive lung disease. Obstructive lung
disease may consist of Bronchial asthma, cystic fibrosis, COPD and bronchiectasis
marked by exacerbation and worsening of clinical presentation. Quantitization of
impairment can be measured by bedside spiromentry measuring the FEV1 and
FVC whereas exchange through alveoli may be measured by arterial blood gas
analysis. The study depolys the tools readily available namely spirometry and
ABG to correlate clinical features of 100 patients presenting with acute
exacerbation of obstructive lung disease in a population setting of rural south
india. The present study also aims to establish a predicting confidence of FEV1
value to ABG value changes and its use as a predictive marker for respiratory
failure.
Methods: 100 patients presenting with acute exacerbation of obstructive lung
disease in the department of general medicine VMKV MCH were subjected to
Spirometry and ABG on admission and on the date of discharge.
Results: PH <7.20 and spirometry showing pCO2 of more than 60 with paO2
less than 60 with FeV1 of less than 68% were found to be major factors associated
with respiratory failure.
Conclusion: there is a significant correlation between FEV1 and pCO2 with
clinical feature of acute exacerbation of obstructive lung disease. A Combination
of spirometry with ABG increases the overall predicting acuracy of respiratory
failure.
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INTRODUCTION:

Obstructive lung disorder of which chronic obstructive lung disease (COPD) is the fourth highest mortality
causing disease and twelveth highest morbidity causing disorder. 15% of elderly are affected by this disease
and ranks 6t on disase causing death world wide3-4.

Episodic event of breathlessness, excessive sputum production, cough, dyspnea labelled as “exacerbations”
plague the chronicity and denotes the progressive nature of the disease. Having a negative impact on the day
to day life as well as quality of life these exacerbations can result in recuurent hospital admission and death?.
Mortality as high as 20.3% have been noted in such casees.

Characterized by narrowing of expiratory airflow or its limitation; it can be measured by bedside spirometry.
ABG can note the fault in exchange. Other test for evaluation include Xray chest, sputum analysis other higher
radiological investigation. This study aims to establish a correlation between clinical features and values
obtained from spirometry and ABG with a intention of establishing a positive predicting correlation for
respiratory failure in patient of COPD.
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Materials And Methods:

Study design : Prospective Observation study

Duration of study :1 year

Study Sample: 100 cases of acute exacerbation of obstructive lung disease presenting to VMKV MCH Inclusion
criteria: patient with acute exacerbation with age group of 18-85 years.

Exclusion criteria :

1. Age <18, >85

2. Stable Obstructive lung disease.

3. Patient with restrictive lung disease or tuberculosis
4. COVID -19

Methodology:

100 patients underwent the current study who presented with acute exacerbation of obstructive lung disease
in General medicine department of VMKV meeting the inclusion and exlusion criteria. Ethical committee
clearance was obtained and with due consent patients were enrolled. Clinical History and examination was
performed in detail and the findings were entered in the proforma.

On admission Spiromentry and ABG was done whose results were included in the proforma as well.
Laboratory methods:

Result:

Gender distribution:

Gender Percentage
Male 80

female 20

total 100

The above table shows the result for age distribution showing 80% male and 20% female. Age distribution:

Age mild moderate total percentage
71-80 years 0] 2 2 2

61-70 years 10 5 15 15

51-60 years 25 5 40 40

41-50 years 5 15 30 30

31-40 years 2 8 10 10

21-30 years 2 1 3 3

Age distribution shows more demographic towards 51-60 years of adult age in which the mean age was 58
years

Gold criteria for COPD severity
Mild/ stage 1 Moderate/ stage 2  Severe/ stage3  [Very stage severe/

U
Male (80) U4 36 0 0
Female (20) 9 il 0 0

Total(100) 63 37 0 0
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Occupation:
Occupation of the participants obtained on detailed history shows most common being day to day labour
followed by farmer.

Place of residence:
All the participants of the current study were resident of chinnaseeragapadi salem.

Smoking:

Analysed data on history showed smoking being the major risk factor associated with 80.9% of mild disease
group (N=51) and 97.29% of moderate (N=36).

Mean BMI of the participant were 22.9 with a standard deviation of 2.1

Clinical features:

Clinical features N Y
Exertional dyspnea 96 4
hemoptysis 100 0
cough 8 92
Increased sputum 6 94
fever 94 6
wheeze 0 100
Reduced exercise tolerance 0 100
fatigue 84 16
chronic 0 100

Most common presentation of patient was reduced exercise tolerance followed by acute increase in sputum
production associated with wheeze. Haemoptysis was the least frequently obtained complain.

Classification of chronic onstructive pulmonary disease according to gold criteria on admission

Characteristics mild moderate | total percent P value

Exertional | N 54 42 96 96 0.691

dyspnea
Y 2 2 4 4

Exercise intolerance 56 44 100 100

wheeze 56 44 100 100

Chronic N 4 4 8 8 0.598

cough
Y 52 40 92 92

fatigue N 46 38 84 84 0.498
Y 10 6 16 16

fever N 54 40 94 94 0.409
Y 2 4 6 6

smoking N 46 36 82 82 0.629
Y 10 8 18 18

Cad N 52 42 94 94 0.591
Y 4 2 6 6
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Htn N 50 42 92 92 0.402
Y 6 2 8 8
DM N 46 42 88 88 0.160
Y 10 2 12 12
Spirometry and ABG association on admission:
ABG Respiratory | N mean 95% confidence | Standard | Ttest | P value
failure level deviation
lower upper
pH yes 20 7.1200 |-.12368 | .00218 | 0.08698 |-1.941 |.058
no 8o 7.1898 0.08888
pO2 yes 20 91.50 -4.153 8.253 8.48¢9 729 482
no 40 89.45 5-311
pCO2 yes 20 58.60 2.500 8.300 5.358 3.744 .000
no 40 53.20 3-722
HCO3 yes 20 15.80 -1.183 .833 .919 -.349 729
no 40 15.98 1.510

The above table clearly shows that the mean pCO2 in patients with respiratory collapse/failure was 58.6 and
in other participants was 53.2. significant association was obtained on analysis of ABG and respiratory failure
with only pCO2 as the variable of study.

Spirometry | Respiratory | N Mean | Standard | 95% confidence| Ttest | P value

failure deviation | interval
Lower | Upper

FEV1 yes 20 68.10 8.439 -5.781 | 5.931 .026 .980
no 8o 68.03 | 8.192

FVC yes 20 81.20 5.287 -4.631 | 3.581 |-.257 .798
no 8o 81.73 5.883

FEV1/FVC | yes 20 83.60 |10.885 -6.689 | 7.830 |.159 .874
no 8o 83.03 | 10.057

The above table depicts that mean FEV1 in participants was 68% and FVC was 81% with mean FEV1/FVC was
83%. There was no siggnificant association between spirometry and ABG.

Disscussion:

Gender - 20% of the study population were female. This is very low as compared to western data. Steer et al27
study showed 42-53%. A factor for such less demographic might be due to less prevalence of smoking in
females of india as well as reduced medical heath care delivery to women. COPD prevalence is increasing
worldwide in female population and in India it can be due to passive smoking, biomass fuel and passive
smoking.

Age- Average age when comapred with Emerman et al which was 64 is less in the current study being 58 with
mean BMI being 23.8.
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Smoking- A dose-response relationship was found in the current study which is a major etiology found in all
study conducted previously. Smoking is a major risk factor for COPD and its association is well established.
Occupation: compounding with smoking farming was the major occupation found with the current study.
Farmers being exposed to noxious agents are already at risk but smoking increases the incidence for COPD4.
Chest Xray- the representation of consolidation in chest xray was less as compared to sanders et alls and
lieberman et all=8.

Spirometry- Swanney et al® documented that FEV1/FVC is a important scale for defining COPD. Same was
established in the current study. 0.5-0.69 range was seen in the study for FEV1/FVC. This proved significant
relationship for severity of COPD. A ph of 7.43 and pCO2 of >45 and pO2<60 was seen in initial ABG on
admission showing no significant correlation. Moderate correlation as seen in Emerman et al 8 and gupta et al
was seen in the current study.

Association of respiratory failure and pCO2>45 and pO2<50 was seen in murray et al” was founded which is
seen in our study as well. Emerman et al concluded that ABG was a poor indicator for prediction of respiratory
failure.Khilani et al? , Hoo et al°. also identified a pH<7.25 and <7.2 to be significant predictor for need of
intubation for the ventilation perfusion missmatch in such cases.Kumar et al** showed a significant need for
intubation with pCO2 >60mmhg.Gompertz et al2 and Anja et ali3 showed streptococcus being most common
cause of exacerbation in infection followed by H. influenza. Madhvi et al*4 showed significant association of
moraxella with exacerbation. In current study klebsiella pneumonia was found to be the major etiology
followed by pneumococcus follwed by staphylococcus. Our study shows gram negative organism being more
prevalent etiologically than other studies showing gram positive predominance.

Conclusion.

With age the severity of acute exacerbation also increses.!¢

Male predominanceis seen.”

Smoking is the major etiological factor seen.8

Occupation compounds the major etiological factor.19

The average BMI is 24 at presentation.20

Raised pCO2 and reduced pO2 is on admission is seen with raised incidence of failure of respiratory
system.2t

pH 7.11-7.20 were at risk of developing repiratory failure22. [ pCO2>60 and pO2<60 is majorly associated
with failure.23

FEV1<68% is also associated with the same.24

There is no correlation between pO2 and FEV1 in prediction and severity of exacerbation in COPD.25
Weak correlation of FEV1 anf pCO2 in prediction of aim is observed.26

ABG should be done at FEV1<68% is proposed to prediction and gauge the severity of COPD.27

We conclude that patient with pCO2<45 and FEV1>45 may be discharged if asymptomatic following
complition of treatment.28

No significant change in patients post discharge with repect to variables in the study were noted.3!

Gram nehative klebsiella was the major etiological factor seen in acute exacerbation of COPD.29
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