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Abstract 
Background: Acute exacerbations of chronic obstructive pulmonary disease 
are a major cause of morbidity and mortality worldwide. Most acute 
exacerbations are triggered by community-acquired respiratory infections.
Influenza vaccines are currently recommended for all persons with COPD.

Aim: To determine the effectiveness of influenza vaccination on influenza-
related acute respiratory illness (ARI) and overall ARI in patients with COPD.

Methods: A case control study was conducted on 90 elderly patients with 
COPD (58 years and older) recruited from the outpatient geriatric clinic 
of Ain shams university hospital. 90 patients with COPD were classified 
based on their FEV1 as having mild, moderate, and severe COPD. They 
were classified into two groups; 45 COPD patients (cases) who received 
the influenza vaccine & 45 COPD patients (controls) who refused to receive 
the influenza vaccine. We compared the two groups as regard exacerbation 
rates, hospitalizations, mortality, lung function and adverse effects.

Results: Inactivated vaccine in COPD patients resulted in a significant 
reduction in the total number of exacerbations per vaccinated subject (1.8 
± 1.3)compared with those who did not receive the influenza vaccine (3.0 
± 1.9).The exacerbations rate were (2.1 ± 2.2), (3.2 ± 1.9), and (3.7 ± 1.2) 
in the patients with mild, moderate, and severe COPD, respectively in non-
vaccinated group, and (1.6 ± 1.4), (2.0 ± 1.2), and (2.3 ± 1.4) in the patients 
with mild, moderate, and severe COPD, respectively in the vaccinated 
group. The hospitalization rate was Lower in vaccinated subjects (44.4%) 
than non-vaccinated group (75.6%) p value 0.002 .Also mortality rate was 
lower in vaccinated subject (11.1%) than non-vaccinated group (26.7%).

Conclusions: Influenza vaccination is highly effective in the prevention of 
influenza-related acute respiratory illness (ARI) regardless of the severity of 
COPD. Influenza vaccination should be recommended to all patients with 
COPD.
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Introduction 
Chronic obstructive pulmonary disease (COPD) is currently the 
fourth leading cause of mortality worldwide [1]. By 2020, it is 
predicted that COPD will have risen to be the third leading cause 
of mortality [2]. The estimated annual cost of COPD is $32.1 

billion worldwide and 70% of these costs are related to acute 
exacerbations that require hospitalization [3,4].

In Egypt, although COPD is a rising significant health problem, 
data on its prevalence, morbidity, and mortality are still lacking 
and have to be estimated [5]. Economic evaluations in the USA 
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based on studies comparing vaccinated and non-vaccinated 
populations, have shown that influenza vaccination is a cost 
effective way of reducing morbidity and saving lives in people 
over 65 [6,7].

A recent prospective study of COPD exacerbations [8] 
demonstrated an in-hospital mortality rate of 8% and a 1-year 
mortality rate of 23%. Patients with frequent exacerbations of 
COPD have a more rapid decline in lung function [9].and report 
worse health-related quality of life than those who do not have 
frequent exacerbations [10].

The primary triggers of most exacerbations are community-
acquired respiratory infections caused by viral and bacterial 
pathogens [11]. Effective treatments to manage exacerbations 
caused by infection are currently limited. Therefore, identifying 
evidence-based strategies that prevent respiratory infections 
that cause COPD exacerbations would have a significant impact 
on reducing the mortality and morbidity of this disease. The 
introduction and widespread use of vaccines has resulted in 
dramatic advances in preventing disease, disability, and death 
from infectious diseases. Current guidelines recommend that all 
patients with COPD, as well as other high-risk subgroups, receive 
influenza vaccination annually [12].

The influenza vaccine has been shown to be effective in reducing 
infection, associated illness, hospitalization and mortality in 
older people when the infectious and vaccine strains are closely 
related. A recent randomized placebo controlled trial established 
that the vaccination of people over the age of 60 halved the risk 
of influenza infection confirmed by a blood test [13]. Hence, this 
study is being undertaken to study the effect of influenza vaccine 
in a sample of Egyptian elderly with COPD.

Subjects
A case control study was conducted on 90 patients with COPD 
recruited from the geriatric outpatient clinic of Ain shams University 
Hospital during the period of September and October 2012 and 
followed till august 2013through telephone calls. Subjects were 
eligible for this trial were elderly (age>60), had a clinical diagnosis 
of COPD while those who had a history of allergy to eggs or were 
immune compromised or receiving any immunosuppressive 
drug except corticosteroids, or had associated malignancy or 
any disease that would be likely to shorten their survival to <1 
year were excluded. COPD was defined and classified according 
to the British Thoracic Society Criteria[14]; FEV1/FVC ratio less 
than 70% and a post-bronchodilator increase in FEV1 of less than 
12% and 200 ml from the initial value.FEV1% predicted above 
60% diagnose mild COPD, moderate (40–59.9%) and severe (less 
than 40%). Ninety patients with COPD were classified based on 
their FEV1 as having mild, moderate, and severe COPD. They 
were classified into two groups; Group A (case group): This group 
included 45 COPD patients who agree to receive the vaccine the 
influenza vaccine & Group B (control group) which included 45 
COPD patients who refused to receive the influenza vaccine. 
We compared the two groups as regard exacerbation rates, 
hospitalizations, mortality, lung function and adverse effects. At 
the vaccination session, each patient received an IM injection of 
influenza vaccine in the deltoid muscle. The vaccine is inactivated 
and complies with the WHO recommended strains.

Demographic data, comorbid diseases, and history of cigarette 
smoking were collected for all patients studied. Baseline evaluation 
of clinical symptoms and lung functions were performed. On 
first visit, patients were informed about possible symptoms 
of acute respiratory illness (ARI). Patients were told to notify 
the doctor immediately if they had these symptoms. patients 
were followed as regards, the number of acute exacerbations 
of COPD (defined as an increase in breathlessness and/or the 
volume and/or purulence of sputum), the number of hospital 
admissions, Mortality in the year following vaccination which 
may include mortality from respiratory disease, all causes, and 
causes other than respiratory disease; adverse effects and they 
had a second visit at the end of the study period to check for any 
change in lung function from baseline. The study was approved 
by the ethical committee of the Faculty of Medicine, Ain Shams 
University. Written/oral informed consents were obtained from 
every participant.

Statistical methods: The collected data was coded, tabulated, 
revised and statistically analyzed using SPSS program (version 
16). Quantitative variables were presented in the form of means 
and standard deviations. Qualitative variables were presented in 
the form of frequency tables (number and percent).

Results
Ninety participants recruited for this study all diagnosed as having 
COPD. The mean age of the participants was 64.65 ± 6.23years.
General characteristics of participants are presented in Table 1.

Table 2 shows a significant reduction in the total number of 
exacerbations per vaccinated subject (1.8 ± 1.3)compared with 
non- vaccinated group(3.0 ± 1.9).The hospitalization rate was 
significantly Lower in vaccinated subjects (44.4%) than the non-
vaccinated group (75.6%) p value 0.002 .Also mortality rate was 
lower in vaccinated subject(11.1%) than non-vaccinated group 
(26.7%)

Table 3 shows that there was no significant difference among 
mild, moderate and severe COPD regards exacerbation rate, 
hospitalization and mortality rate in both groups.

Discussion
In the present study we evaluatedthe effectiveness of influenza 
vaccination on influenza-related acute respiratory illness (ARI) 
and overall ARI in patients with COPD. A case control study 
was conducted on 90 elderly patients with COPD (58 years and 
older) recruited from the outpatient geriatric clinic of Ain shams 
university hospital. 90 patients with COPD were classified based 
on their FEV1 as having mild, moderate, and severe COPD. They 
were classified into two groups; 45 COPD patients (cases) who 
received the influenza vaccine and 45 COPD patients (controls) 
who did not like to receive the influenza vaccine. We compared 
the two groups as regard exacerbation rates, hospitalizations, 
mortality, lung function and adverse effects. Research evidence 
supports a policy of influenza vaccination for all older people. 
The vaccination of all older people has also been recommended 
in research reviews undertaken by the US and the Canadian 
Preventive Task Forces [15,16].
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In susceptible persons, usually smokers, exposure to inhaled 
noxious particles and gases results in inflammation in the 
bronchial mucosa, lung parenchyma, and pulmonary vasculature 
[17]. Other processes believed to be of importance are an 
imbalance of proteinases and anti-proteinases and oxidative 
stress. Many cells and mediators are involved in the pathogenesis 
of inflammation in COPD. Respiratory viruses are considered to be 
amongst the most important triggers of exacerbations. Between 

15% and up to 64% of COPD exacerbations have been found to 
be associated with symptomatic colds precipitated by viruses 
[18,19]. Protection by influenza vaccination is only effective in 
70% of patients and only lasts for one year[20].

In the current study there was a significant reduction in the 
total number of exacerbations per vaccinated subject (1.8 ± 1.3) 
compared with those who did not receive the vaccine (3.0 ± 
1.9). This agrees with Poole and colleagues [21] who concluded 
that administration of an inactivated influenza vaccination 
has a clinically important and significant effect in reducing 
exacerbations, caused by influenza, occurring three or more 
weeks after vaccination, and probably an effect on the total 
number of exacerbations in COPD patients.

Our results showed that the hospitalization rate was significantly 
lower in vaccinated subjects (44.4%) than the control group (75.6%) 
p value 0.002 .Also mortality rate was lower in vaccinated subject 
(11.1%) than the control group (26.7%). This agrees with Nichol 
et al. [22] who found that in subjects with chronic lung diseases, 
vaccination resulted in a 52% reduction in hospitalizations and a 
70% decrease in death rates during influenza seasons.

A meta-analysis of published effects of influenza vaccination by  
Gross and colleagues  [23] showed a 56% reduction in respiratory 
illnesses, a 50% reduction in hospitalizations, a 68% reduction in 
all cause deaths, and a 53% reduction in pneumonia in vaccinated 
subjects. In the current study there was no a significant statistical 
difference between vaccinated and non-vaccinated groups 
regards the adverse effect of vaccine, this agrees with Gorse 
[24] who found that the proportion of patients with adverse 
effects at least possibly related to immunization was said to not 
differ between groups. We also not found an increase in early 
exacerbation after vaccination and this constant with Poole et 
al. [21] they also concluded that there was no evidence of an 
increase in early exacerbations. Yet, in the experience of many 
clinicians, transient increases in symptoms may occur in the 
weeks after vaccination.

Conclusions
Influenza vaccination is highly effective in the prevention of 
influenza-related ARI regardless of the severity of COPD. Influenza 
vaccination should be recommended to all patients with COPD.
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Gender Male 81 (90.0%)
Female 9 (10%)

Age 64.65 ± 6.23
Vaccination 45 (50.0%)

Smoking Current 42 (46.7%)
Ex-smoker 36 (40.0%)

Non Smoker 12 (13.3%)
Dm 34 (37.8%)
Htn 39 (43.3%)
Chf 17 (18.9%)
Cld 4 (4.4%)

Fev1 56.31± 16.77
Copd Severity Mild 38 (42.3%)

Moderate 31 (34.4%)
Severe 21 (23.3%)

Table 1 The participants’ characteristics.

Vaccinated Non P value
N= 45 vaccinated

N= 45
Age 64.22 ± 6.54 65.08± 5.97 0.51

FEV1 58.28± 17.41 54.33 ± 
16.91 0.26

Hospitalization 20 (44.4%) 34 (75.6%) 0.002*
No of 

hospitalization 1.0 ± 1.4 1.82 ± 1.57 0.008*

Maximal 
duration 4.37 ± 6.95 10.05 ± 

10.08 0.002*

Mortality 5 (11.1%) 12 (26.7%) 0.052
No of 

exacerbations 1.8 ± 1.3 3.0±1.9 0.003*

Adverse effects 5 (11.1%) 4 (8.9%) 0.5

Smoking Current 
Smoker 21 (46.7%) 21(46.7%) 0.135

Ex-smoker 21(46.7%) 15(33.3%)
Non smoker 3(6.7%) 9 (20%)

Gender Male 42(93.3%) 39(86.7%) 0.24
Female 3(6.7%) 6 (13.3%)

Severity Mild 23 (51.1%) 15 (33.3%) 0.19
Moderate 12 (26.7%) 19 (42.2%)

Severe 10(22.2%) 11(24.4%)

Table 2 Comparison between both groups.
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  Vaccinated  p Non vaccinated p

 
Mid Moderate Severe  Mild Moderate Severe  
23 12 10  15 19 11  

Age 62.7±7.8 65.4±5.4 66.2±3.3 0.23 64.2±5.9 64.1±5.8 67.9±5.7 0.19
Hospitalization 10(43.50%) 5 (41.7%) 5(50.0%) 0.91 9(60%) 15(78.9)% 10(90.9%) 0.17

No of Hospitalization 0.82±1.07 1.5±2.2 0.80±0.91 0.38 1.4±1.7 2.05±1.5 2.09±1.3 0.49
Maximal duration 5.2±8.6 3.0±4.4 4.1±4.4 0.66 11.2±15.8 9.1±6.0 10.18±5.7 0.84

Mortality 1(4.3%) 3 (25%) 1(10%) 0.18 4(26.7%) 6(31.6%) 2(18.2%) 0.72
No of exacerbations 1.6±1.4 2.0±1.2 2.3±1.4 0.44 2.1±2.2 3.2±1.9 3.7±1.2 0.09

Adverse effects 1(4.3%) 3 (25%) 1(10%) 0.18 1(6.7%) 2(10.5%) 1(9.1%) 0.92

Table 3 Comparison between both groups (each divided into 3 subgroups according to COPD severity).
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