Low Dose Inhaled Corticosteroid in Asthma & Prevention of

Acute Coronary Syndrome
MMJ 2010; 9(1):57-62

Abdul Hameed Al-Qaseer*, Shaheed Al-Hilli**
*C.A.B.M., Ass. Professor, Department of Medicine, Al-Mustansiriya College of Medicine
**MB.ChB., Al-Yarmouk Teaching Hospital

Abstract:

Background: Asthma is associated with higher risk of adverse cardiovascular outcomes.
Hypoxemia and inflammation had been suggested to play a role and the use of inhaled
corticosteroids is possibly associated with a major effect on reduction this higher risk with
amelioration of the suggested mechanisms.

Objective: This study had been designed to assess the effect of the use of low dose inhaled
corticosteroids on the frequency of myocardial infarction in asthmatic patients, compared to the
effect of other anti-asthmatic medications.

Methods: This study is a prospective study that included 92 asthmatic patients who had unstable
angina at the time of inclusion. The sample were randomly selected from those who had been
admitted to the coronary care unit of Al-Yarmouk Teaching Hospital during the period between
February 2008 to February 2009, with the mean period of follow up of 8.31 2.1 months (6 months-
1 year). Detailed medical history had been taken and thorough physical examination was made for
all patients. The patients had been sub-classified according to the type of the used therapy for
asthma.

Results: Twenty three male and 69 female patients had been enrolled in this study. The mean age
was 52.48 + 9.86 and 50.36 + 6.8 year-old for male and female patients, respectively. After 1 year
of follow up 17 patients (18.5% of the sample) had myocardial infarction during the period of
follow up, the rest of the sample (75 patients, 81.5% of the sample) completed their period of
follow up without any evidence of having myocardial infarction. Sixty patients had been treated
with inhaled corticosteroid therapy (65.2%), while 20 patients (21.7%) and 12 patients (13%) had
been treated with inhaled B2 agonist therapy alone and inhaled B2 therapy in addition to
leukotrien receptor antagonist therapy, respectively. Nine out of the 17 patients (52.9% of those
with MI) were 40-49 year-old. Only 5 out of the 60 patients who had been treated with inhaled
corticosteroid therapy (29.4% of those having MI, 8.3% of those treated with inhaled
corticosteroid therapy) had myocardial infarction during their follow up. This study revealed that 5
out of 17 patients with evidence of acquiring myocardial infarction during the period of follow up
(29.4%) had at least one marker of asthma severity. Only 2 out of 18 patients with any marker of
asthma severity had used low dose inhaled corticosteroid (11.1%), while the rest of them (16
patients, 88.9% of those with any marker of severity) were using other anti-asthmatic medications.
Conclusion: The use Low dose inhaled corticosteroid was associated with decreased frequency of
acute myocardial infarction in asthmatic patients initially diagnosed to have unstable angina in
comparison to the frequency of Ml among patients treated with other anti-asthmatic medications.
MI was more frequent among younger asthmatic patients. Having any marker of asthma severity is
associated with higher risk of having myocardial infarction. Having any marker of asthma severity
is associated with higher risk of having myocardial infarction. Use of low dose inhaled
corticosteroid is associated with less severe asthma and lower frequency of developing acute
myocardial infarction.
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Introduction:

Most deaths from asthma are preventable, particularly those among young people. Nonetheless,
the rate of death from asthma is between less than 1- 4 per 100,000 per year among the general
population worldwide and up to 10 per 10,000 per year among people with asthma in Canada who
take medications. “? The rate of death from asthma, which increases markedly with the severity
of asthma,® nearly doubled in the United States during the 1980s.

The efficacy of inhaled corticosteroids in reducing airway inflammation and
hyperresponsiveness has led to their widespread use as initial therapy in the treatment of
moderate-to-severe asthma in adults. These drugs are very effective in reducing the frequency of
days with symptoms, improving lung function, and reducing the frequency of hospitalization for
asthma and the risk of a life-threatening attack. (5-9)

Asthma patients may be at increased risk of adverse cardiovascular outcomes for several
reasons. Hypoxia- induced release of catecholamines can lead to tachycardia, hypertension, and
an increase in shear stress on arterial walls . Shear stress has been linked to an increased
tendency for atherosclerotic plague to rupture (1112) " catecholamines may also increase cardiac
risk through the direct activation of platelets, making ruptured plagues more susceptible to
thrombosis 134,

Some asthma medications may also add to the risk of cardiovascular events. A two fold increase
in cardiac mortality has been observed in patients treated with inhaled or oral formulations of
beta-agonists and theophylline, especially in those with a history of coronary artery disease @ n
addition, excess cardiac risk from hypoxic episodes may be a consequence of demand ischemia
and infarction of cardiac muscle supplied by coronary arteries with flow-limiting but stable
atherosclerotic plaques.(“’)

Advocates for inhaled corticosteroids argue that chronic beta agonist therapy may be harmful
by)/ providing symptom relief while permitting the underlying inflammatory process to progress. (7-
19

Although some studies found no difference when inhaled corticosteroids were compared to
monotherapy with long-acting beta agonists (LABA) 9 most studies favored inhaled
corticosteroids over chronic beta agonist therapy (2122) This is illustrated by the following studies:
In a double-blind, controlled trial, 103 patients with newly detected asthma were randomly
assigned to receive inhaled corticosteroid (budesonide) or chronic beta agonist (terbutaline) (21),
Budesonide was more effective at reducing symptoms, decreasing rescue beta agonist
administration, and improving peak expiratory flow rate (PEFR). In a double-blind, controlled trial,
241 children with asthma were randomly assigned to receive a chronic long-acting beta agonist
(salmeterol), an inhaled corticosteroid (beclomethasone), or placebo (220 Beclomethasone was
associated with decreased airway responsiveness to methacholine, decreased need for rescue
beta agonist, and fewer asthma exacerbations compared to salmeterol or placebo. (22)

This study had been designed to assess the effect of the use of inhaled corticosteroids on the
frequency of myocardial infarction in asthmatic patients and compare between the frequency of
myocardial infarction in different kinds of asthma medical therapy.

Patients and Methods:

This study is a prospective study that included 92 asthmatic patients who had unstable angina
at the time of inclusion. The sample were randomly selected from those who had been admitted
to the coronary care unit of Al-Yarmouk Teaching Hospital during the period between February
2008 to February 2009, with the mean period of follow up of 8.3+ 2.1 months (6 months-1 year).
Detailed medical history had been taken and thorough physical examination was made for all
patients. The patients had been sub-classified according to the type of the used therapy for
asthma.




Result:

This study had included 92 asthmatic patients whose mean age was 50.89 + 7.69 year-old (40-
70 year-old). Twenty three male and 69 female patients had been enrolled in this study. The mean
age was 52.48 £ 9.86 and 50.36 + 6.8 year-old for male and female patients, respectively. Ten out
of 23 male patients (43.5%) were in their fifth decade of life while 32 out of 69 female patients
(46.4%) were in this age group. Figure-1 and table-1 show patients’ age and gender distribution.

Ade aroups Male Female Total

ge group No. % No. % No. %
22;49 year-— 1 10 | 435% | 32 | 46.4% | 42 | 45.7%
i?fg year- 7 | 304% | 27 | 39.1% | 34 | 37.0%
2 60 years 6 26.1% | 10 | 145% | 16 | 17.4%
Total 23 | 100% | 69 | 100% | 92 | 100%

This study revealed that after 1 year of follow up 17 patients (18.5% of the sample) had
myocardial infarction during the period of follow up, the rest of the sample (75 patients, 81.5% of
the sample) completed their period of follow up without any evidence of having myocardial
infarction. Figure-2 shows patients’ distribution according to the frequency of Myocardial
infarction.

Sixty patients had been treated with inhaled corticosteroid therapy (65.2%), while 20 patients
(21.7%) and 12 patients (13%) had been treated with inhaled B2 agonist therapy alone and inhaled
short acting B2 agonist therapy in addition to leukotrien receptor antagonist therapy, respectively.
Figure-3 shows patients’ distribution according to the used therapy.
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Regarding the gender distribution of myocardial infarction patients, eight out of 23 male
patients (34.8% of the male patients) and 9 out of 69 female patients (13% of the female patients)
had myocardial infarction during the follow up period. Statistical analysis using Chi square test
showed statistically significant difference in frequency of MI between male and female with higher
risk of developing Ml in male patients. Table-2 & figure-4 show Patients’ distribution according to
their gender and frequency of acquiring Ml during the follow up period.



Table-2: Patients’ distribution according to their gender and frequency of Mi

Male Female Regardless
gender
No. | % No. % No. | %
mi 8 34.8% |9 13.0% |17 | 18.5%
No Evidence | 1 | 65 % | 60 87.0% |75 |81.5%
of Mli
Total 23 100.0% | 69 100.0% | 92 | 100.0%

Regarding the age distribution of those who had MI during the follow up period, this study
revealed that the mean age was 48.5 + 7.3 and 51.4 + 7.7 year-old respectively. Nine out of the 17
patients (52.9% of those with MI) were 40-49 year-old. By the application of student’s t-test to
assess the statistical significance of the difference between the mean age of those who had
evidence of MI and those who hadn’t (p value > 0.05). Table-3 and figure-5 show patients’
distribution according to their age and frequency of M.

Table-3: Patients’ distribution according to their age and frequency of Mi

Myocardial
Infarction No Evidence Total
No. % No. % No. %
40-49 year-old 9 52.9% | 33 | 44.0% | 42 45.7%
50-59 year-old 6 353% | 28 | 37.3% | 34 37.0%
60 years 2 11.8% 14 | 18.7% | 16 17.4%
Total 17 | 100.0% | 75 | 100.0% | 92 100.0%

Only 5 out of the 60 patients who had been treated with inhaled corticosteroid therapy had
myocardial infarction during their follow up. While 5 out of 13 patients treated with inhaled B2
agonist with leukotriens receptor antagonist had Ml during their follow up. Seven patients treated
with inhaled B2 agonist acquired MI during the follow up period (41.2% of those with Ml). By
assessing the statistical significance of the difference in frequency of Ml between those who had
been treated with inhaled corticosteroid and those had been treated with other types of anti-
asthmatic drugs (P value < 0.05). Table-4 and Figure-6 show the sample distribution according to
the frequency of Ml and the type of the used therapy.

Table-4: Sample distribution according to the frequency of Ml and the type of the used therapy.

Myocardial
Infarction No Evidence Total
No. % No. % No. %
Inhaled 5 | 29.4% | 55| 733% | 60 | 65.2%
Corticosteriod
B2 Agonist | 5 | 412% | 13 | 173% | 20 | 21.7%
Inhaler
B2 Agonist
inhaler & | 5 29.4% 7 9.3% 12 13.0%
Leukotreins
Total 17 | 100.0% | 75 | 100.0% | 92 100.0%

Fifty out of 60 female patients had been treated with inhaled corticosteroid therapy, in contrast
13o0ut of 23 male patients had been treated with either inhaled B2 agonist alone (9 patients,
39.1% of the male patients) or inhaled B2 agonist with leukotrien receptor antagonist (4 patients,



17.4% of the male patients). Table-5 and fiure-7 show the frequency distribution of the sample
according to gender and type of therapy.
Table-5: Frequency distribution of the sample according to gender and type of the used therapy.

Regardless
Male Female gender
No. % No. % No. %
Inhaled
. , 10 43.5% 50 | 72.5% | 60 65.2%
Corticosteriod
B2 A j
ihaler gonist | o | 301% | 11 | 15.9% | 20 | 21.7%
B2 Agonist
inhaler &| 4 17.4% 8 11.6% | 12 13.0%
Leukotreins
Total 23 | 100.0% | 69 | 100.0% | 92 100.0%

This study revealed that the mean age of those treated with inhaled corticosteroid therapy was
52.3 + 7.6 year-old (range 40-70 year-old), while the mean age of those treated with inhaled B2
agonist alone or with leukotriens receptor antagonist was 49.3 + 8.04 year-old and 45.1 + 4.5 year-
old, respectively. Twenty out of 32 patients (62.5 of those not treated with inhaled corticosteroid
therapy) with either B2 agonist alone or with leukotriens receptor antagonist were in their fifth
decade of life (40-49 year-old). In the other hand, 24 out of 60 patients (40%) treated with inhaled
corticosteroid were in the same age group (fifth decade of life). Table-6 and figure-8 show patients
distribution according to their age and type of the used therapy.

Table-6: patients’ distribution according to their age and the type of the used therapy

40-49 year- 50-59 year-
old old 60 years or older
No. % No. % No. %
Inhaled
. . 24 | 57.1% 23 | 67.6% | 13 81.3%
Corticosteriod
B2 Agonist | o | 190% | 9 | 265% | 3 18.8%
Inhaler
B2 Agonist
inhaler & | 10 23.8% 2 5.9% 0 .0%
Leukotreins
Total 42 | 100.0% | 34 | 100.0% | 16 100.0%

This study revealed that 5 out of 17 patients with evidence of acquiring myocardial infarction
during the period of follow up (29.4%) had at least one marker of asthma severity, these include
hospitalization for acute asthmatic attack, the need for systemic steroid to relieve severe
asthmatic symptoms and/or the use of inhaled B agonist for the same purpose. Only 2 out of 18
patients with any marker of asthma severity had used low dose inhaled corticosteroid (11.1%),
while the rest of them (16 patients, 88.9% of those with any marker of severity) were using other
anti-asthmatic medications. Statistical analysis revealed that there was statistically significant
association between the presence of any marker of severity and the development of acute
myocardial infarction (X2= 3.82, p value < 0.05). Furthermore, Application of Chi square test
showed that the use of low dose inhaled corticosteroid is associated with less frequency of having
markers of asthma severity (X2 = 4.32, p value < 0.05). Table-7 and Table-8 show the frequency



distribution of the sample according to the presence of asthma severity markers and frequency of
having Ml and the type of the used therapy, respectively.

Table-7: Patients’ distribution according to the presence or absence of any severity markers and
the development of Ml during the period of follow up.

Myocardial
Infarction No Evidence Total
No. % No. % No. %

A k
ny marker of 5 29.4% | 13 | 17.3% | 18 19.6%

severity
No marker of | 5 | J060 |62 | 827% | 74 | 80.4%
severity
Total 17 | 100.0% | 75 | 100.0% | 92 | 100.0%

Discussion:

It is widely recognized that asthma patients are at increased risk of adverse cardiovascular
events for variable reasons *®. One of the most important factors which had been recognized to
play a major role in this higher risk of Coronary heart disease in asthmatic patients is the role of
inflammation in the pathogenesis of atherothrombosis®?°). It had been hypothesized by many
studies that there is at least a possible link between asthma and coronary heart disease depending
on the fact of the role of chronic inflammatory nature of asthma®®?”). This study revealed that out
of 92 asthmatic patients, seventeen patients (18.5% of the sample) had evidence of myocardial
infarction during the period of follow up(one year). In a study done by Iribarren et al at 2004, they
found that the frequency of MI in asthmatic patient ranged from 12.8-17.3% of their sample
depending on the factor under studym). These frequencies are quite similar to what we found in
This study. At the same time, this frequency states that Ml in asthmatic patients is much more
frequent than its frequency among patients with previous history of unstable angina which had
been estimated to be around 12%, taking into consideration that this percentage includes also
those with other high risk factors for ischemic or coronary heart disease'®).

This study had revealed that there was a statistically significant difference in the frequency of
MI in asthmatic patients depending on the type of the used therapy, with the highest frequency
being observed in patients treated with anti-asthmatic medications rather than low dose inhaled
corticosteroid therapy. This study demonstrated that 12 out of 17 patients with evidence of
myocardial infarction was treated with short acting B2 agonist with or without leukotrien receptor
antagonist, compared to the finding that 5 our of 60 patients (8.3%) treated with low dose inhaled
corticosteroid had evidence of myocardial infarction. Suissa et al, found that inhaled corticosteroid
use is associated with a decrease in the risk of myocardial infarction in patients with asthma and
their finding suggested that that regular use of inhaled corticosteroids in patients with asthma
reduces the risk of myocardial infarction by 50%"®). Low dose inhaled corticosteroid had been
shown to not only affect the frequency of MI or adverse cardiac events but its use had been
shown to be associated with reduced risk of death in asthmatic patients(zg). Blais et al found in
their study that the use of low dose inhaled corticosteroids was associated with decreased
hospital admission of asthmatic patients regardless the cause of this admission, the effect of
inhaled corticosteroids had been shown to be increased with the duration of therapy. It was 24
admissions, 1-15 days after the initiation of the inhaled corticosteroids compared to only 3
admissions after 13-24 months from the initiation of the inhaled corticosteroids therapy(3°).
Although we found that anti-asthma medications were associated with higher frequency of Ml in
asthmatic patients compared to those who used low dose inhaled corticosteroids therapy, but
some studies showed that the use of these medications rather than the low dose inhaled



corticosteroids, particularly the inhaled B2 agonists does not appear to increase the risk of fatal or
non fatal acute myocardial infarction®”. However, the study done by Suissa S et al had studied the
effect of the B2 agonist therapy on patients with chronic obstructive pulmonary disease not on
asthmatic patients.

It had been revealed by this study that 9 out of 60 female patients (15% of the female patients)
had evidence of developing MI during the period of follow up, compared to 8 out of 23 male
patients (34.8% of the male patients) had the same evidences. This higher frequency is in
concordance with the results of Suissa et a study which showed that 75% of those asthmatics with
MI were male patients(ls). But our study showed a little bit less frequency of MI among male
population (34.8% versus 75%) when comparing our results with the similar study of Suissa et al.
This is possibly because of our small sample size particularly in regard to the male distribution of
the studied sample. Furthermore, regarding the age and gender distribution of our sample, 37 out
of 69 female patients were in their 50s or older (53.6% of the female patients) i.e. they were in
their peri or postmenapausal period which is associated with higher risk among female
population(zg’. This finding can explain the frequency of acute myocardial infarction among male
patients in our study compared to Suissa et al study. in contrast, Iribarren C et al found in their
study that asthma was independently associated with a modest but statistically significant
increased hazard of coronary heart disease among women, but they did not studied the effect of
inhaled corticosteroid therapy on this hazardous effect, particularly when we consider that in our
study 50 out of 69 female patients (72.5%) used low dose inhaled corticosteroid in a frequency
shown to be of a statistically significant difference. Even this higher frequency of use of low dose
inhaled corticosteroid among female patients compared with the frequency of using low dose
inhaled corticosteroids among male patients, can explain the significantly higher frequency of Ml
among male population (50 out of 60 patients treated with low dose inhaled corticosteroid (83.3%
of those treated with low dose inhaled corticosteroid) were female).

Regarding the relationship between the severity of asthma and the development of Ml, This
study revealed that having any marker of sever asthma is associated with increasing frequency of
acute myocardial infarction with 5 out of 18 patients with any severity marker (27.8%) having
acute myocardial infarction during the period of follow up. It had been shown that the frequency
of myocardial infarction were modestly less in patients with no marker of asthma severity, with
only 12 out of 62 patients with no marker of severity (19.3%) having evidence of Ml during the
period of follow up. These findings are consistent with the finding of Suissa et al study, they found
that the frequency of acquiring myocardial infarction among asthmatic patients with severe
asthma was 21%"®. Furthermore, analysis of our results indicated that patients who had used low
dose inhaled corticosteroids, had lower frequency of asthma severity markers with statistically
significant difference in this frequency compared with those who used other kinds of therapy.
Only 2 out of 60 patients using low dose inhaled corticosteroid (3.3%) had markers of severe
asthma. The rest of the 18 patients with severity markers were using other types of therapy. It is
important to consider that if we exclude those patients with markers of severity from the sample
of our study, this will further reduce the frequency of myocardial infarction among patients who
used low dose inhaled corticosteroids in comparison with those using other kinds of therapy. It
had been concluded from the study of Suissa et al that the risk of developing myocardial infarction
was 81% lower with the use of low dose inhaled corticosteroids'®.

Conclusions:

The use of low dose inhaled corticosteroid was associated with decreased frequency of acute
myocardial infarction in asthmatic patients initially diagnosed to have unstable angina in
comparison to the frequency of Ml among patients treated with other anti-asthmatic medications.



The risk of Ml in male patients was higher compared with the same risk in female patients.

MI was more frequent among younger asthmatic patients.

Having any marker of asthma severity is associated with higher risk of having myocardial
infarction.

Use of low dose inhaled corticosteroid is associated with less severe asthma .

We recommend a larger study with larger sample to confirm these findings.

Low dose of inhaled corticosteroid must be encouraged to be used and educate our patients
about the beneficial effect in reducing the incidence of M.

References

1. Sears MR. Descriptive epidemiology of asthma. Lancet 1997;350:Supplll:1-4.

2. Suissa S, Ernst P, Boivin J-F, et al. A cohort analysis of excess mortality in asthma and the use of
inhaled beta-agonists. Am J Respir Crit Care Med 1994;149:604-10.

3. Rea HH, Scragg R, Jackson R, Beaglehole R, Fenwick J, Sutherland DC. A case-control study of
deaths from asthma. Thorax 1986;41:833-9.

4. Arrighi HM. US asthma mortality: 1941 to 1989. Ann Allergy Asthma Immunol 1995;74:321-6.

5. Ernst P, Spitzer WO, Suissa S, et al. Risk of fatal and near-fatal asthma in relation to inhaled
corticosteroid use. JAMA 1992;268:3462-4.

6. Donahue JG, Weiss ST, Livingston JM, Goetsch MA, Greineder DK, Platt R. Inhaled steroids and
the risk of hospitalization for asthma. JAMA 1997; 277:887-91.

7. Barnes PJ. Current issues for establishing inhaled corticosteroids as the antiinflammatory
agents of choice in asthma. J Allergy Clin Immunol 1998;101:5427-S433.

8. Blais L, Suissa S, Boivin JF, Ernst P. First treatment with inhaled corticosteroids and the
prevention of admissions to hospital for asthma. Thorax 1998;53:1025-9.

9. Blais L, Ernst P, Boivin JF, Suissa S. Inhaled corticosteroids and the prevention of readmission to
hospital for asthma. Am J Respir Crit Care Med 1998;158:126-32.

10. Brands PJ, Hoeks AP, Hofstra L, Reneman RS. A noninvasive method to estimate wall shear rate
using ultrasound. Ultrasound Med Biol. 1995;21:171-185.

11. Zaman AG, Helft G, Worthley SG, Badimon JJ. The role of plague rupture and thrombosis in
coronary artery disease. Atherosclerosis. 2000;149:251-266.

12. Feldman CL, Stone PH. Intravascular hemodynamic factors responsible for progression of
coronary atherosclerosis and development of wvulnerable plaque. Curr Opin Cardiol.
2000;15:430-440.

13.von Kanel R, Dimsdale JE. Effects of sympathetic activation by adrenergic infusions on
hemostasis in vivo. Eur J Haematol. 2000;65: 357-369.

14. Savage B, Cattaneo M, Ruggeri ZM. Mechanisms of platelet aggregation. Curr Opin Hematol.
2001;8:270-276.

15. Suissa S, Hemmelgarn B, Blais L, Ernst P. Bronchodilators and acute cardiac death. Am J Respir
Crit Care Med. 1996;154:1598- 1602.

16. Suissa S, Assimes Th, Brassard P, Ernst P. Inhaled Corticosteroid Use in Asthma and the
Prevention of Myocardial Infarction. Am J Med. 2003;115:377-381.

17. Gardiner, PV, Ward, C, Booth, H, et al. Effect of eight weeks of treatment with salmeterol on
bronchoalveolar lavage inflammatory indices in asthmatics. Am J Respir Crit Care Med 1994;
150:1006.

18. 55. Li, X, Ward, C, Thien, F. An antiinflammatory effect of salmeterol, a long-acting beta-2-
agonist, assessed in airway biopsies and bronchoalveolar lavage in asthma. Am J Respir Crit
Care Med 1999; 160:1493.

19. Roberts, JA, Bradding, P, Britten, KM, et al. The long-acting beta-2-agonist salmeterol
xinafoate: Effects on airway inflammation in asthma. Eur Respir J 1999; 14:275.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Nathan, RA, Pinnas, JL, Schwartz, HJ, et al. A six-month, placebo-controlled comparison of the
safety and efficacy of salmeterol or beclomethasone for persistent asthma. Ann Allergy
Asthma Immunol 1999; 82:521.

Haahtela, T, Jarvinen, M, Kava, T, et al. Comparison of a beta-2-agonist, terbutaline, with an
inhaled corticosteroid, budesonide, in newly detected asthma. N Engl J Med 1991; 325:388.
Simons, FER, Canadian Beclomethasone Dipropionate-Salmeterol Xinafoate Study Group. A
comparison of beclomethasone, salmeterol, and placebo in children with asthma. N Engl J Med
1997; 337:1659.

Ridker PM, Hennekens CH, Buring JE, Rifai N. C-reactive protein and other markers of
inflammation in the prediction of cardiovascular disease in women. N Engl J Med
2000;342:836-43.

Lindahl B, Toss H, Siegbahn A, Venge P, Wallentin L. Markers of myocardial damage and
inflammation in relation to long-term mortality in unstable coronary artery disease. FRISC
Study Group. N Engl J Med 2000;343:1139-47.

Danesh J, Whincup P, Walker M et al. Low grade inflammation and coronary heart disease:
prospective study and updated meta-analyses. BMJ 2000;321:199-204.

Cressy DS, DeBoisblanc BP. Diagnosis and management of asthma: a summary of the National
Asthma Education and Prevention Program guidelines. National Institutes of Health. J LA State
Med Soc 1998;150:611-17.

Carlos Iribarren, Irina V Tolstykh,Mark D Eisner. Are patients with asthma at increased risk of
coronary heart disease? International Journal of Epidemiology 2004;33:743-748.

Innes JA, Reid PT. Respiratory Disease. In: Boon NA, Colledge NR, Walker BR, eds. Davidson’s
Principles and Practice of Medicine. 20th edition. London: Churchil Livingstone 2006; 647-738.
Suissa S, Pierre D, Benyoun S, et al. Low-Dose Inhaled Corticosteroids and The Prevention of
Death from Asthma. N Engl J Med 2000;343:332-6.

Blais L, Ernst P, Boivin JF, Suissa S. Inhaled Corticosteroids and the Prevention of Readmission
to Hospital for Asthma. Am J Respir Crit Care Med 1998;158:126-132.

Suissa S, Assimes T, Ernst P. Inhaled short acting b agonist use in COPD and the risk of acute
myocardial infarction. Thorax 2003;58:43-46.



