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Abstract

Background: Asthmatic patients typically show
obstructive pattern on spirometry; with positive
response to bronchodilators. However, there is paucity
of data regarding presentation of obese patients with
non-obstructive patterns of spirometry.

Methods: A sample of 295 known asthmatic patients
(74% over-weight or obese and 26% non-obese) was
selected from those attending respiratory clinic of
Yastabshiron Hospital for follow up. A portable
spirometer (All flow, Clement Clarke International,
UK) was used for measurement of FEV1, FVC,
FEV1/FVC ratio and PEF for each patient.
Measurements were carried out on presentation and
then 15 minutes following inhalation of 0.5 mg
salbutamol using a spacer.

Results: Typical obstructive pattern was found in only
17.4% of obese patients, normal pattern in 18.3%,
restrictive in 45.9% and combined pattern in 18.3%.
The relation between obesity and patterns of
spirometry was found to be statistically insignificant
(P= 0.808). Significant proportions of all patterns
showed positive reversibility tests (P= 0.000).

Conclusion: It is concluded that all patterns of
spirometry are expected in obese patients with mild to
moderate asthma. Reversibility tests are highly
significant among asthmatic patients, irrespective to
their spirometric pattern.
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Spirometry is the recommended and the most widely
used method for demonstrating airway obstruction in
the diagnosis of asthma.™? Although it is widely used
in primary health care in many countries worldwide;’
its use in the Sudan is almost restricted to outpatient
departments of chest physicians. The most commonly
used spirometry derived values for diagnosis of
obstructive lung disease are the forced expiratory
volume in one second (FEV1), the forced vital
capacity (FVC) and the forced expiratory ratio
(FEV1/FVC). According to these parameters, a
spirometry reading shows one of four patterns :
normal, obstructive, restrictive or combined
(obstructive/restrictive) patterns. Normal readings
vary, depending on age, sex, body size, and race. A
normal pattern is diagnosed when FEV1 & FVC are >
80% of predicted and FEV1/FVC ratio is > 0.7. An
obstructive pattern is diagnosed when FEV1 is less
than 80% of predicted and FEV1/FVC ratio is 0.7 or
less whereas FVC is often normal or only mildly
reduced. With a restrictive pattern, both FEV1 and
FVC are less than the predicted values whereas
FEV1/FVC ratio is normal. All these parameters
(FEV1, FVC and FEV1/FVC ratio) are lower than
predicted in a combined (obstructive and restrictive)
pattern.*®

Previous studies showed that the classical symptoms
of wheezing, dyspnoea and cough were found in about
one third of asthmatic patients.® In some patients,
chronic cough may be the sole presenting symptom.’
This variation in clinical presentation of asthma may
be associated with variation in patterns of spirometry
at the time of presentation.

On spirometry, asthma typically shows an obstructive
pattern; however, a normal pattern may be detected in
patients with mild asthma. In some patients, the only
evidence of obstruction might be low values of Forced
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Expiratory Flow (FEF25, FEF50, FEF75 or FEF25-
75), indicating obstruction within middle and small
airways of the lungs. However, the FEF values are not
as reproducible as FEV1.2

Because of the mechanical effect of obesity on the
respiratory system, a restrictive pattern on spirometry
is usually expected; however, there is paucity of data
regarding patterns of spirometry among obese patients
with asthma. The aim of this study is to determine
varieties of spirometric patterns among obese patients
presenting with symptoms and signs of mild to
moderate asthma and to assess their responses to
bronchodilators.

METHODS

This is a cross sectional study conducted in
Yastabshiron Hospital, Khartoum-Sudan, during the
period from November 2010 to May 2011. A total of
353 known asthmatic patients presenting with
respiratory symptoms were examined. Results of 295
patients who satisfactorily completed spirometric
measurements were accepted for analysis. Inclusion
criteria were age 18 years or more, known asthmatic
for at least one year, presenting with symptoms and
signs of mild-moderate asthma according to GINA
classification of clinical severity,' and showing
positive reversibility testing in previous records.
Exclusion criteria were age less than 18 years,
asthmatic for less than one year, presenting with
symptoms and signs of severe asthma or other acute or
chronic medical abnormality in addition to asthma,
unsatisfactory spirometric measurements and failure to
obtain a positive reversibility testing in the past.

Each asthmatic patient was asked about date of his
asthma diagnosis, current day and night symptoms,
frequency of asthma attacks and type/frequency of
inhalers used in treatment. Clinical examination was
carried out to exclude signs of severity and presence
of additional medical abnormalities. A portable all
flow spirometer (Clement Clarke International, UK)
was used to measure FVC, FEV;, FEV1/FVC ratio
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and PEF for each patient. All data obtained by history
taking; clinical examination and lung function testing
were used for evaluation of clinical severity for each
patient, using the GINA classification. Measurements
were performed according to the guidelines of the
American Thoracic Society”’ on presentation and then
15 minutes following inhalation of 0.5 mg salbutamol
using a spacer. Positive reversibility was accepted
when FEV1 improvement was  greater  than
12% or 200 ml.°

The research conforms to the ethical principles of
medical research developed by the World Medical
Association Declaration of Helsinki.’® Written
consents were obtained from the patients before entry
into the study. Data obtained were analyzed using the
Statistical Package for the Social Sciences version 16
(SPSS Inc. Chicago, IL, USA). The chi square test
was used to test distribution of categorical variables.
Statistical significance was accepted when P value
was less than 0.05.

RESULTS

Male to female ratio= 1: 1.4. Ages range from 18 to 86
years, height 144 to 188 cm, weight 42 to 125 kg and
BMI 16.1 to 46.9. Mean values of these parameters are
presented in table

Table 1: Characteristics of Patients in the Study
Group

Typical obstructive pattern was found in only 17.4%
of obese patients, normal pattern in 18.3%, restrictive
in 45.9% and combined pattern in 18.3% (table 2).
The relation between patterns of spirometry and
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obesity was statistically insignificant. Reversibility
tests were positive in 14% of those with normal
pattern, 48% of those with obstructive pattern, 24% of
those with restrictive pattern and 59% of those with
combined pattern. This finding was found to be highly
statistically significant (table 3).

Table 2:Patterns of Spirometry among Obese and
Non-obese asthmatic Patients in the Study Group

Table 3: Reversibility Test in Relation to Patterns of
Spirometry in the Study Group

DISCUSSION

Spirometry is the most commonly used test in
assessment of ventilatory function of the lungs. It
detects presence of airflow obstruction, evaluates its
severity, aids in the differential diagnosis of asthma,
assesses disease progression and evaluates response to
treatment.’® Abnormalities may appear even if the
patient is asymptomatic.™ In this study, spirometry is
used for evaluation of different presentation patterrns
expected in asthmatic patients. For this reason, the
diagnosis of asthma in all patients participating in the
study had been established, at least one year earlier, by
a respiratory physician. To exclude the possibility of a
wrong diagnosis, all these patients showed positive
reversibility test in their records; either previously or
during follow up. Confirmation of asthma diagnosis
with an objective measure of lung function is
essential. Many studies showed that history and
clinical examination alone are not enough for asthma
diagnosis or evaluation of its severity; unless
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augmented by lung function tests.'**®

The majority of patients in the study group were
females. This is an expected finding because asthma in
children is more prevalent in boys than in girls
whereas after puberty, the disease is more common in
women.'**> On the other hand, many studies reported
more asthma symptoms'®*” and higher frequency of
routine visits*®*® among females compared to males;
however, few studies described sex difference in
sensitivity to bronchodilators.?

The major finding in this study is that, typical
obstructive pattern was found in only 17.4% of obese
patients, normal pattern in 18.3% whereas 45.9% and
18.3% showed restrictive and combined patterns
respectively. In addition to that, significant
proportions of all these patterns showed positive
reversibility tests. These results indicate that obese
patients suffering from asthma may present with non-
obstructive patterns on spirometry and the diagnosis of
asthma should not be excluded on a basis of that non-
obstructive pattern. A possible explanation is that the
vasodilatation caused by the inflammatory process
within airways of asthmatics increases blood flow and
makes the lungs heavier, resulting in reduction of
FEV1 and FVC; on the other hand, these parameters
are also reduced when complete obstruction within the
small airways decreases the overall volume of air that
ventilates the lungs, thus giving rise to restrictive or
combined patterns. It is worth noting that, although
obesity is a known cause of restrictive pattern of
spirometry, only 45.9% of obese patients showed
restrictive pattern and on the other hand, the relation
between patterns of spirometry and obesity was found
to be statistically insignificant.

When spirometric values are within normal range in
patients with mild asthma, provocation tests, rather
than bronchodilator studies are the usual next step for
asthma diagnosis.? In this study, 19.3% of all patients
showed normal spirometry and 14% of them had
positive reversibility tests. This finding indicates that,
in the symptomatic patient suspected of asthma, a
bronchodilator study can be performed even if




spirometry is normal. In addition to confirmation of
asthma diagnosis, bronchodilator studies can relieve
patients’ symptoms and prevent unnecessary
aggravation of patients’ sufferings with the induced
bronchoconstriction during  the provocation
techniques.

CONCLUSION

In conclusion, our findings clearly demonstrate
varieties of spirometric patterns among obese patients
presenting with mild to moderate asthma. Significant
proportions of all patterns showed positive
reversibility tests, 15 minutes following the
bronchodilation. It is recommended that the diagnosis
of asthma should not be excluded on the basis of non-
obstructive pattern on spirometry.

REFERENCES

1. Global Initiative for Asthma (GINA). Global strategy for
asthma management and prevention (December 2010
updates)

2. British Thoracic Society/Scottish Intercollegiate Guidelines
Network. Guidelines on Asthma Management (May 2008)

3. British Thoracic Society/ COPD Consortium. Spirometry in
practice: a practical guide to using spirometry in primary
care. 2nd ed. April 2005.

4, Barreiro TJ, Perillo 1. An approach to interpreting
spirometry. Am Fam Physician 2004;69(5): 1107-1115.

5. Pellegrino R, Viegi G, Brusasco V, et al. Interpretive
strategies for lung function tests. Eur Respir J 2005;26:948-
68.

6. Baumann UA, Haerdi E, Keller R. Relations between
clinical signs and lung function in bronchial asthma: How is
acute bronchial obstruction reflected in dyspnea and
wheezing? Respiration 1986;50:294-300.




7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

O'Connell E, Rojas AR, Sachs MI. Cough-type asthma: a
review. Ann Allergy 1991;66:278-286.

Flenley DC. Chronic obstructive pulmonary disease. Dis
Mon 1988;34:537-599.

American Thoracic Society. Standardization of spirometry,
1994 update. Am J Respir Crit Care Med 1995;152:1107-
1136.

World Medical Association Medical Ethics Committee.
Updating the WMA Declaration of Helsinki. Wid Med J
1999; 45:11-13

Nair SJ, Daigle KL, DeCuir P, Lapin. CD, Schramm CM.

The influence of pulmonary function testing on the
management of asthma in children. J Pediatr
2005;147(6):797-801.

Holleman DR Jr, Simel DL. Does the clinical examination
predict airflow limitation? JAMA 1995;273:313-9.

Cowen MK, Wakefield, DB, Cloutier MM. Classifying
asthma severity: objective versus subjective measures. J
Asthma. 2007; 44(9): 711-715.

Bonner JR. The epidemiology and natural history of
asthma. Clin Chest Med 1984;5:557-65.

Martin AJ, McLennan LA, Landau LI, Phelan PD. The
natural history of childhood asthma to adult life. Br Med J
1980;280:1397-400.

Schatz M, Clark S, Camargo CA Jr. Sex differences in the
presentation and course of asthma hospitalizations. Chest.
2006 Jan;129(1):50-5.

Baibergenova A, Thabane L, Akhtar-Danesh N, Levine M,
Gafni A. Patient characteristics associated with nocturnal
emergency department visits for asthma. J Asthma. 2006
Aug;43(6):469-75.

Temprano J, Mannino DM. The effect of sex on asthma
control from the National Asthma Survey. J Allergy Clin
Immunol. 2009;123:854—-60.

Osborne ML, Vollmer WM, Linton KL, Buist AS.
Characteristics of patients with asthma within a large HMO:
a comparison by age and gender. Am J Respir Crit Care
Med. 1998;157(1):123-128.

Lima JJ, Mohamed MH, Self TH, Eberle LV, Johnson JA.




Importance of beta(2)adrenergic receptor genotype, gender
and race on
albuterol-evoked bronchodilation in asthmatics. Pulm
Pharmacol Ther. 2000;13:
127-134.

Birnbaum S, Barreiro TJ. Methacholine Challenge Testing:
Identifying its Diagnostic Role, Testing, Coding, and
Reimbursement. CHEST 2007;131(6):1932-1935.

1.Assistant professor, Dept of Physiology, Faculty of Medicine,
University of Khartoum; Sudan

2.Associate professor, Dept of Medicine, Faculty of Medicine,
National Ribat University; Sudan.

*Correspondence to Dr. Tarig H. Merghani
P.O. Box 102; Khartoum, Sudan. Tel:00249912910254

Email: Tarighm@gmail.com



mailto:Tarighm@gmail.com




