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The methodological quality of each paper was rated using the Scottish Intercollegiate 
Guidelines Network (SIGN) system (Scottish Intercollegiate Guidelines Network. SIGN 
50 Guideline Developers Handbook, 2001; ID 19457): 
 
 

++ All or most of the SIGN methodology 
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Author    Publication Date ID
NICE.  Technology Appraisal Guidance No.15.   
Guidance on the use of Zanamivir (Relenza) in the 
treatment of influenza. 
 
Above documents (ID 1715) read in conjunction with  
NICE NHS HTA Zanamivir for the treatment of 
influenza in adults. 

 
November 2000 
 
 
 
30.06.00 (Expiry date 01.01.01) 

1715 
Replaced by TAG No. 58 

NICE.  Technology Appraisal Guidance No.58.  
Guidance on the use of zanamivir, oseltamivir and 
amantadine for the treatment of influenza. 

 
February 2003 

1789 
 
Evidence Table  
Information supplemented with: 
Turner D, Wailoo A, Nicholson K et al.  Systematic 
Review and Economic Decision Modelling for the 
Prevention and Treatment of Influenza A and B.   
NICE  / Departments of Epidemiology and Public 
Health & Microbiology and Immunology, 
University of Leicester, and ScHARR, University of 
Sheffield. April 2002 ID1786 

NICE.  Final Appraisal Document.  Sanamivir, 
oseltamivir and amantadine for the treatment and 
prophylaxis of influenza 

Document not dated Awaiting publication re prophylaxis 

Tandon, M. K. & Gebski, V. 1991, "A controlled trial 
of a killed Haemophilus influenzae vaccine for 
prevention of acute exacerbations of chronic 

1991  1618



bronchitis", Australian & New Zealand Journal of 
Medicine, vol. 21, pp. 427-432.   
Poole PJ, Chacko E, Wood-Baker RWB, Cates CJ. 
Influenza vaccine for patients with chronic obstructive 
pulmonary disease. (Cochrane Review). The 
Cochrane Library.Oxford: Update Software 
2003;Issue 3. Date of most recent amendment: 2 
January 2002 

2003 (Date of most recent amendment 02.01.02) 1523 

Nichol, K. L., Baken, L., & Nelson, A. 1999, 
"Relation between influenza vaccination and 
outpatient visits, hospitalization, and mortality in 
elderly persons with chronic lung disease", Ann Intern 
Med, vol. 130, no. 5, pp. 397-403.   

1999  1724

Pneumococcal 
Nichol, K. L., Baken, L., Wuorenma, J., & Nelson, A. 
1999, "The health and economic benefits associated 
with pneumococcal vaccination of elderly persons 
with chronic lung disease", Archives of Internal 
Medicine, vol. 159, no. 20, pp. 2437-2442. 

1999  216

Leech, J. A., Gervais, A., & Ruben, F. L. 1987, 
"Efficacy of pneumococcal vaccine in severe chronic 
obstructive pulmonary disease", Canadian Medical 
Association Journal, vol. 136, no. 4, pp. 361-365.   

1987  1620

Influenza and Pneumococcal  
Nichol, K. L. 1999, "The additive benefits of 
influenza and pneumococcal vaccinations during 
influenza seasons among elderly persons with chronic 
lung disease", Vaccine, vol. 17 Suppl 1, p. S91-S93.   

1999  1723

Non specific immune stimulator – Excluded by GDG 
Bonde, J., Dahl, R., & Edelstein, R. 1986, "The effect 
of RU 41.740, an immune modulating compound, in 
the prevention of acute exacerbations in patients with 
chronic bronchitis", European Journal of Respiratory 
Diseases, vol. 69, no. 4, pp. 235-241.   

1986  1623

 
 



Author / Title / Reference / Yr  Guidance on the use of zanamivir, oseltamivir and amantadine for the treatment of influenza.  Technology Appraisal Guidance No. 
58.  NICE.  February 2003. Ref ID 1789 
And 
Turner D, Wailoo A, Nicholson K et al.  Systematic Review and Economic Decision Modelling for the Prevention and Treatment of 
Influenza A and B.   NICE  / Departments of Epidemiology and Public Health & Microbiology and Immunology, University of 
Leicester, and ScHARR, University of Sheffield. April 2002 ID1786 

Research Design Technology Appraisal Guidance 
Operational Definition Proportion of at risk COPD patients not defined. 
Population At risk adult population defined as including those who have chronic respiratory disease including COPD. 
Characteristics Characteristics of at risk COPD population not defined. 
Evidence Statements All taken as direct quotes from the Technology Appraisal Guidance No. 58: 

Zanamivir 
The Assessment Report identifies five RCTs (un referenced in the TAG) of zanamivir in elderly people and otherwise at-risk people 
(% of COPD patients not defined).  A meta analysis of these trials, N=371 people were treated with zanamivir and N=392 received 
placebo.  On an ITT basis, the median time to alleviation of symptoms was 0.93 days sooner with zanamivir (95% CI –0.05 to 1.90 
days).  For people who had confirmed influenza within these groups (N=236 treated with zanamivir and N=248 placebo), the 
median time to symptom alleviation was 1.99 days sooner with zanamivir compared with placebo (95% CI; 0.90 to 3.08 days).  The 
median ties to return to normal activities were 0.09 days sooner for the treatment group (95% CI; -0.78 to 0.95 days) on an ITT 
basis and 0.20 day (95% CI; -0.79 to 1.19 days) for the influenza positive subgroup.   
There is some evidence that treatment with zanamivir for influenza reduces complications.  An analysis of a set of trials including 
both otherwise healthy and at risk individuals (proportion of COPD not defined) found that in a pooled subgroup of 230 high risk 
adults and children with laboratory confirmed influenza, antibiotics were required by 24% in the placebo group and 13% in the 
zanamivir group; odds ratio 0.49, 95% CI; 0.23 to 1.04. 
In clinical trials, Zanamivir has not been extensively tested in people with chronic respiratory disease.  In post licensing experience, 
there have been very rare reports of allergic reactions such as facial and oropharyngeal oedema, rash and urticaria.   
Oseltamivir 
The Assessment Report identifies five RCTs of oseltamivir in elderly people and otherwise at-risk adults (proportion of COPD not 
defined) that have been used in a meta analysis.  The analysis involved 557 people treated with oseltamivir and 577 with placebo.  
On an ITT basis, the median time to alleviation of symptoms was 0.35 days sooner with oseltamivir (95% CI; -0.71 to 1.40 days).  
For people who had confirmed influenza within these groups (341 treated with oseltamivir and 387 who received placebo), the 
median time to symptom alleviation was 0.45 days sooner with oseltamivir compared with placebo (95% CI; -97 to 1.88 days).  
With oseltamivir, the median times to return to normal activities were 2.45 days sooner for the treatment group (95% CI; 0.05 to 
4.86) on an ITT basis and 3.00 days (95% CI; 0.13 to 5.88 days) for the influenza positive subgroup. 
There is some evidence that treatment with oseltamivir treatment for influenza reduces complications.  In an overlapping set of 
trials involving both otherwise health and at risk people (proportion of COPD not defined) who were diagnosed as influenza 
positive, 19 out of 1063 receiving placebo developed pneumonia, compared with 9 out of 1350 receiving oseltamivir (odds ratio 



0.37, CI 0.15 to 0.86). 
Oseltamivir, in clinical trials, is generally well tolerated, but has been associated with a higher rate of nausea (3 to 7% higher) and 
vomiting (2% higher) compared with placebo. 

Recommendations All taken as direct quotes from the Technology Appraisal Guidance No. 58: 
 
“Within licensed indications, zanamivir and oseltamivir are recommended for the treatment of at-risk adults who present with 
influenza like illness (ILI) and who can start therapy within 48 hours of the onset of symptoms. 
Anti-influenza drugs appear to act independently of vaccination and provide additional barriers to the influenza virus where the 
vaccine does not work. 
Zanamivir 
Zanamivir is a neuraminidase inhibitor and is taken using an inhaler (Diskhaler).  It is licensed for the treatment of influenza A and 
B.  
Zanamivir should be used with caution in people with COPD because of risk of bronchospasm. 
If people with COPD are prescribed zanamivir they should be made aware of the risks and have a fast-acting bronchodilator 
available. 
Oseltamivir 
Oseltamivir is a neuraminidase inhibitor.  It can be taken orally and is licensed for the treatment of influenza A and B.” 

Hierarchy of Evidence 
Grading 

NICE Technology Appraisal Guidance 

Papers included Not specified 
NCC CC ID 1789 
 
 
 
Author / Title / Reference / Yr  Tandon, M. K. & Gebski, V. 1991, "A controlled trial of a killed Haemophilus influenzae vaccine for prevention of acute 

exacerbations of chronic bronchitis", Australian & New Zealand Journal of Medicine, vol. 21, pp. 427-432.  Ref ID: 1618 
N= N=64 participants.  Location=Western Australia Sites=1 site.   Duration=6/12 follow up  
Research Design Double blind RCT 
Aim To find out whether oral immunisation of patients, with documented chronic bronchitis and recurrent  respiratory tract infections, 

using a killed H. influenzae vaccine vs placebo, would reduce the frequency of infective  episodes of bronchitis, reduce the need for 
antibiotics, reduce the carriage rate of the putative pathogen. 

Operational Definition Chronic bronchitis (MRC criteria) and at least two acute infective episodes per year for more than 3 years. 
Severe chronic obstructive airways disease as defined by FEV1<1L & at least two acute infective episodes 
More than 3 isolations of H. influenza on microbiological examination of sputum in the past 2 years & history of recurrent 
respiratory tract infection. 



Population Patients with chronic bronchitis (See comments section*) 
Intervention N=31 Formalin-killed non-serotypable biotype-1 H.influenzae (oral vaccine) 
Comparison N=33 Placebo (lactose) (oral) 
Outcome Number of reported infections 

Number of patients developing infections 
Number of courses of antibiotics 
Number of patients who received antibiotics 
Carriage rate of H.Influenzae 

Characteristics Mean age ratio male/female=22:9/30:3 
Mean FEV1 active/placebo=0.96/0.89 
Mean VC active/placebo=1.82/2.00 
No p-values given. 
Smoking history- unclear whether units are packets of individual cigarettes or individual cigarettes- no time frame specified.  

Results  Difference in number of reported infections between the treatment and placebo group is non-significant (p=0.116). 
Difference in number of infections between the treatment and placebo group is significantly less in treatment group (p=0.024, 95% 
CI, 1.114-4.625; relative risk 2.27). 
Difference in number of courses of antibiotics given between the treatment and placebo group was significant (p=0.042; no CI 
given). 
Difference in number of patients who received antibiotics in the treatment group vs placebo group was non-significant (p=0.242). 
Non-significant reduction in carriage rate of H.Influenzae (p=0.418). 

SIGN Quality Rating - 
Hierarchy of Evidence 
Grading 

1b 

NCC CC ID 1618 
 
 
Author / Title / Reference / Yr  Poole PJ, Chacko E, Wood-Baker RWB, Cates CJ. Influenza vaccine for patients with chronic obstructive pulmonary disease. 

(Cochrane Review). The Cochrane Library.Oxford: Update Software 2003;Issue 3. Date of most recent amendment: 2 January 
2002 

N= N=9 RCTs but only 4 RCTs are meta-analysed as only 4 trials studied COPD alone (Gorse, 1997; Fell, 1977; Howells, 1961; MRC, 
1980). N=varied from 29-55 participants.  Total sample size N=215 
Location=St. Louis, Oxfordshire, NW Wolverhampton, No details for one site   
Duration=(varied from 3 weeks (MRC 1980) to 3-4 months (Howells 1961).  

Research Design Cochrane Systematic Review 



Aim To determine whether influenza vaccination: 
1. Reduces respiratory illness in people with COPD. 
2. Reduces mortality in people with COPD. 
3. Is associated with excess adverse events in people with COPD. 

Operational Definition COPD as defined by the American Thoracic Society & the European Respiratory Society 
Population N=215. Adults with stable COPD  
Intervention More than one annual influenza vaccination of the following types: 

- Live attenuated whole virus 
- Inactivated or split-virus type vaccine 
These may be administered by either intramuscular or intranasal routes.   

Comparison Placebo 
Outcome 1. Number of acute exacerbations of COPD (defined as an increase in breathlessness and/or the volume and/or purulence of 

sputum). 
2. Number of days of disability from respiratory illness (days in bed/days off work/days unable to undertake normal activity) 
3. Number of hospital admissions 
4. Mortality in the year following vaccination. 
5. Change in lung function from baseline at the end of study period. 
6. Adverse effects of treatment. 

Characteristics Age=57.9 based on the 3 trials that reported mean age / Gender=ranged from 64% male to 100% male. 
Severity of COPD= unclear in Fell (1977).  
Severity of COPD= severe (FEV1/FVC%<70%) in Gorse (1997).  
Severity of COPD= FEV1>1L in MRC 1980.  
Howells (1961) graded severity according to a graded system (grade I – grade III) 

Results  Influenza vaccination versus placebo 
Exacerbations 
Two studies (Howells 1961 and Fell 1977) produced opposite results.  Howells (using inactivated vaccine) in favour of vaccination 
and Fells (using live attenuated virus) in favour of the control group.  As a result the meta analysis showed no overall difference 
between vaccinated and placebo treated participants for the number of patients having an exacerbation. 
Authors state, “The data on exacerbations reflect primarily the findings of Howells 1961. That was a careful study, of high 
methodological quality, carried out using inactivated vaccine in 55 patients. This study demonstrated a reduction of 0.45 
exacerbations per patient over the study period. This reduction was due mainly to a reduction in the number of late exacerbations in 
the vaccinees. No increase in early exacerbations was seen. Vaccine effectiveness (expressed as 1-(rate vaccine group/rate control 
group)) in this study was 44% for all exacerbations and 91% for late exacerbations. The authors of the study concluded that 
protection did not develop until at least three weeks after immunisation. The other RCT in COPD patients that assessed the number 
of patients who had exacerbations (Fell 1977), found that influenza vaccination was not effective and that upper respiratory tract 



symptoms were reported more frequently by vaccinees than placebo recipients in the first 2 weeks after immunisation. This study 
used live attenuated virus whereas Howells had used inactivated virus. It was of lower quality than the Howells study, and it was 
unclear how well the groups were matched at baseline. The author commented that this study was performed in a non-epidemic 
year, although there is no information in either Fell 1977 or Howells 1961 regarding the match between vaccine and influenza 
strains”. 
“In one study (Howells 1961) of inactivated vaccine in COPD patients there was a significant reduction in the total number of 
exacerbations per vaccinated subject compared with those who received placebo (weighted mean difference (WMD) -0.45, 95% 
confidence interval -0.75 to -0.15, p = 0.004). This difference was mainly due to the reduction in exacerbations occurring after 3 
weeks (WMD -0.44, (95% CI -0.68 to -0.20, p<0.001). The number of patients experiencing late exacerbations was also 
significantly less (OR= 0.13, 95%CI 0.04 to 0.45, p=0.002)”. 
Hospitalisation, mortality rates and lung function  
Effects of vaccination on hospitalisations, mortality rates or lung function rates were seldom reported in trials. Those trials 
reporting these outcomes found no effect on hospitalisation (Howells 1961), mortality (Howells 1961), and lung function rates 
(MRC 1980). 
Adverse Events  
Cochrane authors state: “Adverse effects were seldom reported in the trials in COPD patients. Only Fell 1977 reported early (within 
2 weeks of vaccination) upper respiratory tract symptoms. There was no difference between vaccinated and control patients in 
terms of breathlessness and tightness (OR=1.28, 95%CI 0.38-4.31, p=0.696), cough (OR=4.09, 95%CI 0.74-22.49, p=0.106), or 
sputum production (OR=2.03, 95%CI 0.48-8.66, p=0.338). The occurrence of wheeze within the first 2 weeks was greater in 
vaccinated patients (OR=3.57, 95%CI 1.10-11.56, p=0.034). Breathlessness was recorded significantly less often (p<0.05) in the 5 
of 21 patients who had a serological response to vaccination than in the placebo group”.  
However, the primary paper for the Fell study states: “During the surveillance period, the number of weeks in which the scores for 
symptoms of breathlessness, tightness, wheeze, and cough were in excess of baseline were significantly greater for all symptoms 
(p<0.05) in the vaccinated group (15/20) than in the placebo group (7/22)”.  (Un referenced / un validated symptom severity score). 
Live attenuated, intranasal plus inactivated versus placebo intranasal plus inactivated group 
In terms of assessing the add on benefit of live intranasal virus (Gorse 1997), no significant difference was found between treatment 
and placebo group in exacerbations, lung function or adverse effects. 

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

Ia 

Papers specific to COPD 
population 

Fell (1977) N=45; Gorse (1997) N=29; Howells (1961) N=55; MRC (1980) N=86;  

NCC CC ID 1523 
 
 



Author / Title / Reference / Yr  Leech, J. A., Gervais, A., & Ruben, F. L. 1987, "Efficacy of pneumococcal vaccine in severe chronic obstructive pulmonary 
disease", Canadian Medical Association Journal, vol. 136, no. 4, pp. 361-365.  Ref ID: 1620 

N= N= 189 (N=92 experimental group) (N=97 control group). Location=(Montreal) Sites=(1 site).   Data collected 1981. 
Duration=(2 years- 6 monthly interval follow-ups)  

Research Design Double blind RCT 
Aim To demonstrate a protective role of polyvalent pneumococcal vaccine in severe COPD. 
Operational Definition No operational definition of COPD reported.  Clinical diagnosis of COPD and an FEV1 <1.5L 

Definitions given for: 
Upper respiratory tract infection: presence of runny nose; fever; increased cough without an increase in the quantity or a change 
in the colour of the sputum. 
Lower respiratory tract infection: a combination of fever, increased cough and a change in the colour or an increase in the 
sputum quantity. 
Pneumonia: Presence of symptoms of a lower respiratory tract infection and evidence of a new infiltrate on a chest roentogram. 

Population Stable, ambulatory population attending chest clinic with “severe COPD”: 
COPD diagnosis (including chronic bronchitis and emphysema but not asthma, cystic fibrosis or bronchiectasis)  
FEV1< 1.5L 
Previous pneumococcal vaccine excluded 

Intervention N=92 Influenza vaccine & 14-valent pneumococcal polysacchride vaccine by injection 
Comparison N=97 Influenza vaccine & saline placebo by injection 
Outcome Death rate / Hospital admissions / Emergency visits / Mean length of hospital stay 
Characteristics Mean age control group/ experimental group=69/66yrs.  Age range 40 to 89 years. 

Men control group/experimental group=69/66 
FEV1/FVC in control group=0.96/2.13 L 
FEV1/FVC in experimental group=0.94/2.18 L 

Results  Over a two-year period, the rates of death, hospital admissions and emergency visits and the mean length of hospital stay were not 
significantly different in the two groups.   

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

1b 

NCC CC ID 1620 
 
 
Author / Title / Reference / Yr  Bonde J Dahl R & Edelstein R 1986 "The effect of RU 41 740 an immune modulating compound in the prevention of acute



exacerbations in patients with chronic bronchitis", European Journal of Respiratory Diseases, vol. 69, no. 4, pp. 235-241.  Ref ID: 
1623 

N= N=198 participants. Location- France  Sites- 4 sites.  Duration=(6 month follow up)  
Research Design Multicentre, double blind, randomised parallel 3 group placebo controlled trial. 
Aim To examine the effect of Biostim (RU 41.740) a new non-specific immune modulator in reducing number of acute exacerbations in 

patients with chronic bronchitis. 
Operational Definition Chronic bronchitis stages 2 & 3 (MRC criteria) 

An acute exacerbation was defined as: increased purulence, viscosity or volume of sputum associated with one or more of the 
following: temperature above 38C, worsening cough, increased dyspnea and/or increased difficulty in expectorating. 

Population Patients with chronic bronchitis stages 2 and 3 (MRC criteria); > 18 yrs; experienced >3 exacerbations during the year prior to the 
study. Exclusion criteria are available. 

Intervention Biostim 2mg/day (=group B) - tablets 
Biostim 8mg/day (=group C) - tablets 
Administered for 7 consecutive days on alternate weeks for 3 successive months during the winter. 

Comparison Placebo (=group A) - tablets 
Outcome Number of exacerbations / Duration of exacerbations / Duration of antibiotic therapy.  Measured at 3 and 6 months. 
Characteristics Age range=26-78/mean=60.5yrs 

Male/female ratio=125/69 
Smokers N=145/ex-smokers N=41/Non-smokers N=8 
FEV1=48.5%; FEV1/VC= 28.5% 

Results  3 month evaluation 
Number of exacerbations 
Significantly lower number of exacerbations in group B (=Biostim 2mg/day) (p=0.005; CI not stated).   
Subgroup analysis: 
Stage of chronic bronchitis: 
Linear modelling on the number of exacerbations allowing for stage of chronic bronchitis highlighted that there was a significant 
stage / treatment interaction (p=0.03).  The analysis was undertaken separately for stage 2 and stage 3 patients.  Stage 2 
demonstrated no significant treatment effect.  Stage 3 subgroup demonstrated a highly significant treatment effect (p=0.0002).   
FEV1 
Pre treatment FEV1 was significantly related to stage (p=0.005) and since it is a more quantifiable parameter, the analysis was 
repeated substituting FEV1 for stage. 
Among subjects with a decrease in FEV1 exceeding 60% predicted, those in the 2mg group had significantly fewer infections 
(p=0.02).  In the group with an FEV1 <60% decrease of predicted, there was no significant treatment effect. 
Duration of exacerbations 
No significant reduction in the duration of the infections was obtained in the treatment period (11.4 days in group A/8.7 days in 



group B/9.5 days in group C). 
Duration of antibiotic therapy 
No significant reduction in antibiotic consumption or carry over effect could be demonstrated. 
6 month evaluation 
No differences were observed between the groups for number of exacerbations, duration of exacerbations or consumption of 
antibiotics. 
Side effects 
No serious side effects occurred.  No differences between the three groups detected for side effects.  

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

1b 

NCC CC ID 1623 
 
 
Author / Title / Reference / Yr  Nichol, K. L. 1999, "The additive benefits of influenza and pneumococcal vaccinations during influenza seasons among elderly 

persons with chronic lung disease", Vaccine, vol. 17 Suppl 1, p. S91-S93.  Ref ID: 1723 
N= Total  N=1898 participants 

Location= Large managed care organisation in the Minneapolis-St. Paul, MN (USA) 
Sites=21 clinics 

Research Design Retrospective cohort study based on data from the surveillance of influenza from the Minnesota Department of Health. 
Aim To assess the benefits of both influenza and pneumocococcal vaccinations among elderly persons. 
Operational Definition Data obtained from the administrative data bases of the health care organisation was used to compare the risk of hospitalisation and 

death, during 3 influenza seasons, among vaccinated and unvaccinated elderly persons with chronic lung disease, while controlling 
for covariates and confounders. 

Population Elderly patients with a diagnoses of chronic lung disease. 
Intervention Influenza vaccination alone; Pneumococcal vaccination alone; Both influenza & pneumococcal vaccination 
Comparison N/A 
Outcome Hospitalisations rates for pneumonia and influenza 

Death rates 
Over each of 3 influenza seasons: 
1993-1994 
1994-1995 
1995-1996 

Characteristics Mean age= 69.92yrs 



Male = 48.8% 
History of pneumonia = 17.6% 

Results  Influenza vaccination rates:  
72% (1993-1994)  
74% (1994-1995) 75% (1995-1996) 
Influenza & pneumococcal vaccination rates:  
44% (1993-1994) 
Pneumococcal vaccination rates: 
23% outcome period 
Influenza vaccination alone:  
Reduction in the risk for hospitalisation for pneumonia- 52% (95% CI, 18-72) 
Reduction in the risk of disease- 70% (95% CI, 57-89) 
Pneumococcal vaccination alone: 
Reduction in the risk for hospitalisation for pneumonia not statistically significant- 27% (95% CI –13-52) 
Reduction in the risk of disease- 34% (95% CI, 6-54) 
Both influenza & pneumococcal vaccination: 
Reduction in the risk for hospitalisation for pneumonia- 63% (95% CI, 29-80) 
Reduction in the risk of deaths 81% (95% CI, 68-88). 
No evidence of an interaction between the vaccinations (p>0.5). Benefits are additive. 

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

IIa 

NCC CC ID 1723 
 
 
 
 
Author / Title / Reference / Yr  Nichol, K. L., Baken, L., & Nelson, A. 1999, "Relation between influenza vaccination and outpatient visits, hospitalization, and 

mortality in elderly persons with chronic lung disease", Ann Intern Med, vol. 130, no. 5, pp. 397-403.  Ref ID: 1724 
N= Total N= 1898 participants  

Location= Data obtained from the administrative databases of Group Health, Minneapolis-St Paul, MN (USA) 
Sites=21 clinics 

Research Design Retrospective multiseason cohort study based on data obtained from the administrative databases of Group Health 
Aim To define the effects of influenza and the benefits of influenza vaccination in elderly persons with chronic lung disease. 
Operational Definition Data obtained from the administrative databases of the health care organisation was used to compare outcomes in vaccinated and 



unvaccinated elderly persons with chronic lung disease for 3 influenza seasons after adjustment for baseline demographics and 
health characteristics. 

Population All Group Health members who were > 65 yrs, received a diagnosis of chronic lung disease (ICD-9-CM) during the previous 12 
months, and were alive on the first day of the outcome period. 

Intervention Vaccinated participants N=1366 
Comparison Unvaccinated participants N=532 
Outcome Outcomes for the 1993-1994, 1994-1995, 1995-1996 influenza seasons. 

Primary outcomes 
Number of hospitalisations for pneumonia and influenza. 
Number of hospitalisations for all acute and chronic respiratory conditions and deaths from all causes. 
Secondary outcome 
Outpatient visits for pneumonia and influenza. 
Outpatient visits for all acute and chronic conditions. 

Characteristics Mean age vaccinated/unvaccinated participants- 73.5/75.0 years 
Male gender vaccinated/unvaccinated participants- 51.2%/42.7% 
History of pneumonia vaccinated/unvaccinated participants- 16.5%/20.3% 
Pneumococcal vaccination vaccinated/unvaccinated participants- 49.6%/31.2% 

Results  Vaccination rates: 1993-1994 (72%), 1994-1995 (74%), 1995-1996 (75%). Among participants who had been vaccinated before the 
third influenza season, 76% had received immunisations for the two previous seasons and 21% had received one immunisation over 
the two previous seasons. 
Primary outcomes 
Number of hospitalisations for pneumonia and influenza- N=112. 
Number of hospitalisations for all acute and chronic respiratory conditions and deaths from all causes- N=566. 
Secondary outcome 
Outpatient visits for pneumonia and influenza- N=1113. 
Outpatient visits for all acute and chronic conditions- N=9517. 
Deaths- N=149. 
 Participants disenrolled- N=259. 
Unvaccinated participants 
Overall annualised incidence for pneumonia and influenza was 55 hospitalisations per 1000 person-years (95% CI, 34-76 per 1000).  
This doubled to 111 hospitalisations per 1000 person-years) during the influenza seasons (p<0.001). 
Vaccinated participants 
Annualised hospitalisation rates were 41 per 1000 person-years (CI, 30-51 per 1000 person-years) during the interim periods and 45 
per 1000 person-years (CI, 33-56 per 1000 person-years) during the influenza seasons (p=0.11). 
Reduction in the number of hospitalisations for pneumonia and influenza= 52% (adjusted risk ratio, 0.48; p=0.008). 
Reduction in risk for death= 70% (adjusted odds ratio, 0.30; p<0.001). 



 Number of hospitalisations for all respiratory conditions did not differ significantly between the two groups (RR, 0.76; p=0.13). 
For outpatient visits, influenza vaccination was not associated with a lower risk for having at least one visit for either pneumonia 
(OR, 0.95; p>0.2) or all respiratory conditions (OR, 0.95; p>0.2) during the influenza season. 
Among persons who had at least one visit, the numbers of outpatient visits were lower for both pneumonia and influenza (RR, 0.64; 
p=0.002) and all respiratory conditions (RR, 0.89; p=0.002). 
The rates of hospitalisation for the two control outcomes were similar in the two study groups (for hospitalisations for pneumonia 
and influenza during the interim periods: RR, 0.93 [CI, 0.52-11.65]; p>0.2; for hospitalisations for noncardiopulmonary conditions 
during the influenza season: RR, 0.96 [CI, 0.70-1.31]; p>0.2). 

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

IIa 

NCC CC ID 1724 
 
 
Author / Title / Reference / Yr  Nichol, K. L., Baken, L., Wuorenma, J., & Nelson, A. 1999, "The health and economic benefits associated with pneumococcal 

vaccination of elderly persons with chronic lung disease", Archives of Internal Medicine, vol. 159, no. 20, pp. 2437-2442.Ref ID: 
216 

N= Total N=1898 participants 
Location= Staff-model health maintenance organisation (covering 21 clinics) -Minneapolis-St Paul. 
Sites=21 clinics  

Research Design Retrospective cohort study- based on the Staff-model health maintenance organisation database (covering 21 clinics). 
Aim To assess the association of pneumococcal vaccination with hospitalisations for pneumonia, influenza, and death. 
Operational Definition Using administrative data, hospitalisations for pneumonia & influenza, and death were compared for vaccinated and unvaccinated 

subjects using multivariate models to control for subjects baseline demographic and health characteristics. 
Population All members of the staff-model health maintenance organisation who were: 

>65 yrs  
A diagnosis of chronic lung disease (ICD-9-CM) 
During the preceding 12 months (01/10/1992-30/09/1993) 
Who were alive on the first day of the outcome period 
Who were continuously enrolled throughout the 12-month baseline period 

Intervention Vaccinated participants  
N=1280 (vaccinated before 11/15/93 N=843; vaccinated after 11/15/93). 

Comparison Not vaccinated participants  
N=618 



Outcome Association of pneumococcal vaccination with: 
Hospitalisations for pneumonia 
Influenza 
Death from all causes 
The additive benefits of combined influenza and pneumococcal vaccination  

Characteristics Two influenza seasons were taken into account.  The first influenza season was taken from 15.11.93 through to 30.03.94 and 
second influenza season was 15.11.94 through to 30.03.95.   
Baseline characteristics of the study participants according to pneumococcal vaccination status was presented in the following 
format only: 
Mean Age yrs 
Vaccinated before 15.11.93  / vaccinated after 15.11.93  / not vaccinated=73.6yrs/74.1yrs/74.9yrs 
Male % 
Vaccinated before 15.11.93  / vaccinated after 15.11.93  / not vaccinated=50.5/49.9/45.6   
History of pneumonia % 
Vaccinated before 15.11.93  / vaccinated after 15.11.93  / not vaccinated=17.3/14.2/20.4 
Influenza vaccination % 
Vaccinated before 15.11.93  / vaccinated after 15.11.93  / not vaccinated=80.3/78.5/56.0 

Results  Pneumococcal vaccination was associated with 
A 43% reduction (adjusted risk ratio [RR], 0.57; 0.57; p=0.005) in the number of hospitalisations for pneumonia and influenza. 
A 29% reduction (adjusted RR, 0.71; p=0.008) in the risk for death from all causes. 
For the control outcome of non-pneumonia hospitalisations, the rates did not differ significantly between the 2 groups (adjusted RR, 
0.91; 95% CI, 0.77-1.07; p=0.24). 
During the 2 influenza seasons included in the study, the effects of influenza vaccination were additive to those of pneumococcal 
vaccination. Among persons who had received both vaccinations, there was a 72% reduction (adjusted RR, 0.28; 95% CI, 0.14-
0.58; p<0.001) in the number of hospitalisations for pneumonia and influenza and an 82% reduction (adjusted odds ratio [OR] 0.18; 
95% CI, 0.11-0.31; p<0.001) in the risk of death when compared with those who had received neither vaccination. 
There was no evidence for interaction between the 2 vaccinations (influenza and pneumococcal vaccinations) for either outcome 
(p=0.96 and p=0.59, respectively). 
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