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Streptococcus pnewnoniae is an important cause of illness, 
hospitalization and death worldwide. It is responsible for 

meningitis, pneumonia, otitis media, sinusitis and bacteremia 
in adults and children. Among all adult community-acquired 
pneumonias requiring hospital admission, S pneumoniae 
ranks first among known microbial causes and accounts for 
approximately 30% to 50% of such cases (1). It is estimated 
that in nonindustrialized countries pneumococcal pneumonia 
results in the death ofoverone million children each year, half 
of whom are younger than one year of age (2). In industrial
ized countries, invasive disease due to S pneumoniae is a seri
ous problem among the elderly, infants and those with chronic 
underlying medical conditions or immune systems that are 
compromised either because of disease or immunosuppressive 
drug therapy. 

In the United States, pneumococcal disease is estimated to 
account for 3000 cases of meningitis, 50,000 cases of bactere
mia, 500,000 cases of pneumonia and 7,000,000 cases of oti 
tis media each year (3). The incidence of invasive pneumococ
cal disease has not been well defined in Canada until 
relatively recently. Population-based surveillance for invasive 
pneumococcal disease in Metropolitan Toronto/Peel region 
(population 3.4 million) revealed an overall incidence of 14.4 
cases per I 00,000 population in 1995, 16. l cases per l 00,000 
population in 1996 and I 1.8 cases per l 00,000 population in 
1997 (4). Ninety-two per cent of cases were caused by sero
types contained in the current 23-valent pneumococcal vac
cine, and 76% of cases be longed to one or more of the high risk 
groups defined by the National Advisory Committee on Immu
nization (NAC!) (4). The Sentinel Health Unit Surveillance 
System (SHUSS), an active population-based surveillance for 
laboratory-confirmed disease conducted in nine health units 
within eight Canadian provinces in 1996, revealed an overall 
incidence of 15.1 cases of invasive pneumococcal disease per 
100,000 population (5). The age-specific incidence was great
est in children under five years of age (55.3 cases per 100,000) 
and in persons 65 years of age or over (46.4 cases per 
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100,000) . Ninety-four per cent of cases were caused by sero
types contained in the 23-valent pneumococcal vaccine (5) . 

Historically, S pneumoniae was uniformly susceptible to 
penicillin. The first isolate resistant to penici l lin was reported 
from Australia in 1967 (6). The incidence of penicillin resis
tance in many areas of the world has been steadily increasing 
during the past two decades but has grown at a much higher 
rate in the past five years (7). The National Centre for Strepto
coccus (NCS), Edmonton, Alberta, a volunta1y passive report
ing system, found that 7.8% of isolates submitted between 
1992 and 1995 had diminished susceptibility to penicillin (8). 
During 1996/97, this proportion had increased to 10.2% (9). 
SHUSS identified 7.4% of isolates having diminished suscepti 
bility to penicillin in 1996 (5). Vancomycin is one of the few 
antimicrobials to which reduced susceptibility has not been 
shown. The increase in antibiotic-resistant S pneumoniae un
derscores the need for prevention. 

A 23-valent polysaccharide pneumococcal vaccine has 
been available since the 1980s. NACI recommends vaccination 
for specified groups at high risk of pneumococcal disease; 
however, vaccine programs and policies for who receives pub
lically funded vaccines are the responsibility of each of the 
provinces and territories ( 10). Only recently have public health 
programs in some provinces and territories begun to promote 
the vaccine's use. 

The need for national consensus regarding the control of 
pneumococcal disease was recognized. To identify initiatives 
currently under way in Canada, including publicly funded im 
munization programs, surveillance, epidemiological research 
and laboratory activities, and to identify priority areas for the 
future, the Laboratory Centre for Disease Control (LCDC) , 
Health Canada, Ottawa, Ontario, organized a meeting of na
tional and international stakeholders. The meeting, entitled 
"Preventing Pneumococcal Disease: A Canadian Consensus 
Conference" was held in Ottawa, Ontario, February 16 to 18, 
1998. The objectives were to achieve national consensus on 
the following issues: 
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• surveillance of pneumococcal disease: 

• immunization and publicly funded campaigns ; 

• epidemiological research; 

• antimicrobial -resistant S pneumoniae; and 

• laboratory activities as they relate to S pneumoniae. 

The emphasis of the conference was to generate national 
recommendations on the use of pneumococcal vaccine. The 
conference began with a series of presentations by national 
and international authorities in the area of pneumococcal dis
ease. Participants were then divided into working groups. 
Each group was asked to consider specific questions when de
veloping their recommendations. The proposed recommenda
tions from each group were then presented to and discussed 
by the plena1y. A consensus process was used to arrive at the 
final recommendations , in which consensus was broadly de
fined as that which a majority of participants strongly sup
ported, with acceptance by the rest. 

This report presents the final consensus recommendations 
from each working group. Recommendations from the Consen
sus Conference are broken down into four categories: Surveil 
lance and Targeted Research ; Immunization - Role in Disease 
Prevention; Immunization Programs - Delive1y and Promotion 
Strategies; and Program Evaluation and Monitoring. 

RECOMMENDATIONS 
Surveillance and targeted research 

Invasive pneumococcal disease is not a reportable condi
tion in every province or territory of Canada. However, recent 
Canadian studies and surveillance activities have better quan
tified the burden of disease attributable to invasive pneumo
coccal infections and have identified increasing trends in 
resistance to penicillin (4,5,8,9). While there is some Cana
dian information regarding penicillin resistance, systematic 
collection of this data in many areas of Canada is not occur
ring because drug-resistant S pneumoniae is not a reportable 
condition. This information is needed to provide clinicians 
with data on local drug resistance patterns to guide empirical 
therapy of serious pneumococcal infections. 

The incidence of drug-resistant infections can change rap
idly. In some areas of the United States, as many as 30% of 
pneumococcal isolates are resistant to penicillin (11 , 12). 

Laboratory-based SUiveillance for invasive pneumococcal dis
ease is critical for monitoring both antibiotic resistance and 
the serotypes causing disease. With increased use of the 23-
valent polysaccharide vaccine, it will also be important to 
monitor S pneumoniae incidence and the groups at risk of dis
ease, and to observe changes over time. 
Recommendation 1: A national system of surveillance should 
be established for invasive pneumococcal disease. The surveil
lance system should include monitoring of serotypes and anti
microbial resistance. All pneumococcal surveillance systems 
should periodically compare and share information to elimi
nate gaps in surveillance and obtain the widest possible per
spective on invasive pneumococcal disease. 
Recommendation 2: Invasive pneumococcal disease should 
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be made nationally notifiable and reportable within all prov
inces and territories, with minimal core data for all reported 
cases. Isolates from blood, and cerebrospinal , articular, perito
neal or pleural fluid should be included but not those isolates 
from sputum or bronchoalveolar fluid. Common definitions 
should be used for disease reporting. 
Recommendation 3: The collection ofa representative sample 
of isolates in each province, territory or region should be coor
dinated by a steering committee of epidemiologists and micro
biologists, who would receive monthly information from all 
laboratories in the province on the number of invasive s pneu
moniae cases detected from normally sterile sites and the 
number of these cases resistant to penicillin, as determined by 
the oxacillin screen . In addition , a network of laboratories cho
sen by the steering committee as representative of the provin
cial or territorial population should send all isolates from 
normally sterile sites to the provincial laboratory each month. 
Recommendation 4: More detailed information, including 
risk factor and immunization information, should be collected, 
and the serotype and antibiotic susceptibility determined for a 
representative sample of reported cases to monitor the impact 
of immunization on the epidemiology of pneumococcal dis
ease. These pneumococcal isolates may be sent by the provin 
cial laboratory to the NCS for serotyping and confirmation of 
antibiotic resistance as required. 
Recommendation 5: Information regarding the number of 
cases of invasive pneumococcal disease and the number with 
resistance to penicillin and other appropriate antibiotics 
should be forwarded from provincial public health laboratories 
to provincial or territorial epidemiologists and the LCDC on a 
monthly basis. 
Recommendation 6: Information collected by the su,vcillance 
system should be made available at least annually and no later 
than six months after the end of the year to all those who con
tribute to its collection and to those who will use it to deter
mine vaccine policy, including AC! and the Advisory 
Committee on Epidemiology (ACE). 
Recommendation T: SHUSS should periodically monitor in
vasive pneumococcal isolates to establish disease incidence, 
populations at risk and the effect of vaccine introduction. 
These results should be communicated to NACI, LCDC, ACE, 
Chief Medical Officers of Health (CMOH) and the Technical Ad
visory Committee on Public Health Laboratory Directors in a 
timely manner. SHUSS may also examine vaccine failures to 
establish etiology. 
Recommendation 8: The Canadian Immunization Monitoring 
Program, Active (IMPACT) system should be considered as an 
additional surveillance system in preparation for the introduc
tion of conjugate vaccines in children . Until that time, the sys
tems already mentioned should analyze their data for the 
burden of disease in children. 
Recommendation 9: The following issues should be given 
high priority in the area of research: 

• the potential benefits of periodic revaccination with 
polysaccharide vaccine and the potential for 
alternative strategies for long term protection , 
including the use of conjugate vaccines; 
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• the efficacy of conjugate vaccines in infants, children 
and adults; 

• vaccine efficacy in certain high risk groups, including 
people infected with human immunodeficiency virus 
and those with diabetes; 

• the incidence of pneumococcal disease and the 
prevalence of risk factors for people living in special 
environments and social settings (including Aboriginal 
populations); 

• monitoring the effectiveness of pneumococcal vaccine 
after the introduction of immunization programs by 
linking clinical outcomes, serotypes and vaccination 
status; 

• development of valid indicators of pneumococcal 
morbidity and mortality: and 

• updating the meta-analysis on the effectiveness of 
immunization delivery strategies. 

Immunization - Role in disease prevention 
Studies on the burden of illness attributable to pneumococcal 
disease in Canada yield results that are similar to studies in 
other countries (4,5, 13, 14). Forth is reason, estimates of pneu
mococcal vaccine effectiveness and cost effectiveness from 
other studies may be extrapolated to the Canadian population. 
In observational studies, the effectiveness of pneumococcal 
vaccine in preventing invasive pneumococcal disease has gen
erally ranged from 55% to 80% ( 13, 15, 16) . A meta-analysis of 
nine randomized controlled trials of pneumococcal vaccine 
concluded that pneumococcal vaccine is efficacious in reduc
ing the frequency of bacteremic pneumococcal pneumonia 
among adults in low risk groups ( 17). 

Pneumococcal vaccination has been found to be safe and 
cost effective in preventing invasive disease among elderly 
people and people with certain chronic medical conditions. In 
terms of cost per life year gained, it compares favourably with 
other well accepted preventive and therapeutic intetventions, 
such as influenza immunization, mammography screening 
and hypertension screening ( 18). A recent economic analysis 
of the cost effectiveness of pneumococcal vaccination against 
bacteremic disease among elderly people in the United States 
found that pneumococcal vaccination was cost saving in per
sons 65 yea rs of age and older. Vaccination saved US$8.2 7 
and gained 1.21 quality adjusted days of life per person vacci
nated ( 19). A cost-utility analysis in Quebec found that pneu
mococcal immunization compared favourably with other 
programs and services provided to seniors or persons with 
chronic conditions (20). Other studies have also indicated that 
pneumococcal vaccination is cost effective (21 ). 

The demonstration of effectiveness and cost effectiveness 
are only two of a number of factors involved in the decision 
to implement a publicly funded immunization program. 
Other important factors include burden of illness , vaccine 
safety, antibiotic resistance, political climate, competing 
health priorities, public demand, media interest and provider 
interest. The importance of each of these variables in the 
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decision-making process will differ from one province or terri 
tory to another. 

Recommendations for the use of pneumococcal vacc ine are 
published in the Canadian Immunization Guide (10). How
ever, the incidence of pneumococcal disease in different popu
lations that may be at greater risk of disease because of 
biological or socioeconomic factors (eg, Aboriginal popula
tions, homeless people, people living in correctional facilities, 
people with solid tumours) is not always known. The immuni
zation guide is revised by NACI every four years to reflect re
cent evidence regarding groups at increased risk of disease. 

Vaccination may not confer lifelong protection against dis
ease. Strategies that may be considered for the future include 
revaccination or the use of other vaccines, such as the conju
gate vaccines currently under development. 
Recommendation 10: The evidence strongly supports the in
clusion of pneumococcal vaccine in publicly funded immuniza
tion programs in all Canadian provinces and terricories. The 
initial priority of pneumococcal immunization programs 
shou ld be to offer a single dose of vaccine to all high risk 
groups as defined by NACI. 
Recommendation 11: NACI should develop a statement on 
adult immunization, with particular reference to high risk 
groups and Aboriginal peoples. Pneumococcal immunizations 
should be included in this statement. 
Recommendation 12: NACI should communicate with the Ca 
nadian Task Force on Periodic Health Examination to develop 
consistent pneumococcal immunization recommendations. 
Recommendation 13: LCDC and vaccine manufacturers 
should disseminate to each province and territory current data 
on the benefit of pneumococcal vaccine in preventing disease, 
rather than attempting to demonstrate, for example, its benefit 
in preventing pneumonia where S pneumoniae has not been 
isolated from a normally sterile body fluid. 

Immunization programs - Delivery and promotion 
strategies 
The barriers to pneumococcal immuniza tion in Canada include 
a lack of awareness by health care workers , the public, and pol 
icy makers regarding the burden of the disease, the efficacy 
and cost effectiveness of pneumococcal immunization, and ap
propriate adult immunization practices in general; the cost of 
immunization programs to public health se1vices and, in some 
cases, the lack of incentive for physicians to provide immuni
zation; and the lack of infrastructure for recording immuniza
tion and identifying high risk populations. Immunization regis
tries were the subject of a separate consensus conference 
meeting in March 1998 (22). Recommendations developed from 
that meeting are pertinent to pneumococcal immunization. 

Studies carried out in the province of Quebec indicate that 
privately funded immunization programs achieve a low im
munization rate (23) . As well, evidence on strategies to deliver 
vaccine indicates that system strategies as opposed to pro
vider or client-oriented strategies are the most effective. Im
munization of residents of long term care facilities can be an 
effective place to begin because it is relatively easy in these fa
ci lities to ensure complete vaccine coverage. Promotion and 
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implementation ofpneumococcal immunization programs can 
also be facilitated if they are linked with influenza immuniza
tion programs that have similar target groups. 
Recommendation 14: The following goal and objectives for 
the control of pneumococcal disease should be adopted 
throughout the country. 

Goal 
To reduce illness and death due to pneumococcal disease 
Objectives 
• To achieve a 40% reduction in the incidence of 

invasive pneumococcal disease in vaccine-eligible 
groups by the year 2005 

• To achieve a 40% reduction in the rate of death due to 
invasive pneumococcal disease in vaccine-eligible 
groups by the year 2005 

Recommendation 15: The following goal and objectives for 
publicly funded immunization programs should be adopted 
throughout the country. 

Goal 
To immunize all persons for whom pneumococcal vac
cine is recommended by NACI 
Objectives 
• To initiate a publicly funded pneumococcal 

immunization program for all persons for whom 
vaccine is recommended by NACI by the year 2000 
in all provinces and territories 

• To encourage provinces and territories to develop an 
implementation strategy to provide vaccine to all 
persons for whom the vaccine is recommended by 
NACI by the year 2000 

• To achieve and maintain 95% vaccine coverage for 
residents of long term care facilities by the year 2003 

• To achieve and maintain 80% vaccine coverage in all 
other groups for whom vaccine is recommended 
by the year 2003 

• To review progress towards achievement of vaccine 
coverage targets in the year 2002 

• To ensure that all recipients of influenza vaccine are 
also appropriately immunized with pneumococcal 
vaccine, if eligible. 

Recommendation 16: Each province and territory should pur
chase vaccine for all its population at high risk for pneumococ
cal disease, including Aboriginal peoples and status members 
of First Nations. 
Strategies for delivery of pneumococcal vaccine 
Recommendation 17: Concurrent promotion and administra
tion of pneumococcal and influenza vaccine should be done 
when appropriate . Both vaccination programs should be pro
moted in the fall , making use of the media (eg, television , ra
dio, press releases , posters and community newspapers). 
Recommendation 18: A standard immunization record
keeping form should be used by all health care providers. Im
munization record-keeping systems should be improved at all 
levels in all provinces and territories to improve access to rec-
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ords for providers and to encourage the public to keep a record 
of immunization status. 
Recommendation 19: Standing orders and medical directives 
should be implemented for pneumococcal vaccination or resi 
dents on admission to long term care facilities , and for vacci
nation of persons in high risk groups on discharge from 
hospitals. 
Recommendation 20: Pneumococcal vaccine should be deliv
ered to people in high risk groups in adult day care and commu
nity centres, specialty and nonspecialty out-patient clinics for 
adults and children, and hospital emergency departments. 
Recommendation 21: Sufficient financial resources should be 
allocated to public health organizations and physicians for all 
aspects of vaccine delivery. When necessary, public health 
managers should prioritize nursing tasks on the basis of 
evidence-based practice to reallocate work for the accomplish
ment of immunization initiatives. 
Strategies for promoting immunization programs 
Recommendation 22: LCDC should act as a clearing-house for 
information on the implementation of pneumococcal immuni
zation programs and program evaluation, and should provide 
each province and territory with a critique of current literature 
on the cost effectiveness of pneumococcal vaccinaLion to assist 
decision makers in their determinations about the initiation of 
vaccination programs. 
Recommendation 23: Information about adult immuniza
tion, including pneumococcal immunization, should be in
cluded in postgraduate training programs (Royal College of 
Physicians and Surgeons of Canada, Canadian College of 
Family Physicians), and in medical and nursing school curric
ula. 
Recommendation 24: Information about pneumococcal im
munization , pneumococcal disease, antibiotic resistance, and 
immunization record-keeping should be incorporated into con
tinuing medical education activities such as conferences, lec
tures and grand rounds. 
Recommendation 25: Adult immunization guidelines should 
be incorporated into practice guidelines at the provincial or ter
ritorial and federal levels. 
Recommendation 26: Physicians should receive information 
(on a provincial or territorial basis) about Vaccine Associated 
Adverse Event (VAAE) surveillance system reports and be sup
plied with reporting forms . Timely feedback about adverse 
events should be provided to health care providers from both 
the national and provincial or territorial levels. 
Recommendation 27: Periodic feedback should be given to 
the public about vaccine coverage, the impact of immunization 
programs on pneumococcal disease and adverse even ts associ
ated with immunization. 
Recommendation 28: Partnerships should be formed to pro
mote pneumococcal immunization at the federal, provincial or 
territorial , and local levels with both professional organiza
tions (eg, Canadian Medical Association, Canadian Paediatric 
Society, Canadian College of Family Physicians, Canadian 
Nurses Association, Canadian Association of Paediatric Hospi
tals, Canadian Infectious Disease Society) and nongovernmen
tal organizations (eg, canadian Public Health Association, Ro-
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tary Club, The Lung Association , Canadian Diabetes 
Association, Heart and Stroke Foundation, Canadian Cancer 
Society). 
Recommendation 29: Promotional strategies should be devel
oped at the local level using social marketing approaches, in 
order to reach different social groups (eg, targeting banks, 
churches, bingo halls, bus stops, pharmacies, post offices, etc) 
Recommendation 30: A competitive national market place for 
vaccine purchase should be promoted. 

Program evaluation and monitoring 
Evaluation of pneumococcal immunization programs will be 
critical to ensure that the objectives of the program have been 
met, including vaccine coverage, impact on disease burden, oc
currence of adverse events, effectiveness of program delivery 
strategies, and awareness of and acceptance by health care 
providers and the public. The availability of measurable objec
tives for the control of pneumococcal disease and pneumococ
cal immunization programs will facilitate evaluation. Given the 
difficulties in determining rates of pneumococcal disease where S 

pneumonaie is not isolated from a normally sterile body fluid , it 
will be useful to limit the scope to documented invasive disease; 
however. it is anticipated that immunization programs will pre
vent more than just these documented invasive infections. 
Strategies to evaluate immunization programs 
Recommendation 31: The effectiveness of program delivery 
strategies should be evaluated at all levels (national, provin
cial or territorial and local) using recognized methodologies. 
Recommendation 32: Because both private and public deliv
ery systems exist across Canada, each province and territory 
should evaluate how well national coverage goals are being 
achieved and modify its delivery system when needed. 
Recommendation 33: Crude estimates of vaccine coverage 
should be obtained using common methodology across Can
ada (ie, doses distributed minus doses wasted as the numera
tor; adjusted census data for those aged 65 years and over, and 
high risk groups aged two to 64 years as the denominator). In 
addition, LCDC, in conjunction with the provinces and territo
ries, should conduct periodic vaccine coverage surveys, includ
ing vaccine coverage in long term care facilities. A common 
methodology, including common definitions for numerator and 
denominator data , should be used for calculating vaccine cover
age levels . Methods of improving vaccine coverage should be 
suggested. 
Recommendation 34: Mortality data should be collected as a 
crude measure of disease impact. 
Recommendation 35: The national VAAE surveillance system 
should continue to collect information not meeting full LCDC 
reporting criteria for severity ("other severe or unusual events" 
section). The provinces and territories should maintain the re
view of the reports as a centralized function . 
Recommendation 36: Health care providers' acceptance of 
pneumococcal immuniza tion programs should be assessed 
through knowledge, attitudes and practice surveys. 
Recommendation 37: The general population should be sur
veyed to assess the effectiveness of promotional materials 
about pneumococcal immunization programs. 

BA 

ACKNOWLEDGEMENTS: Health Canada thanks the planning com
mittee. chairperson , speakers, chairs, rapporteurs, participants and 
Laboratory Centre for Disease Control (LCDC) staff. and contractors for 
their valuable contribution to this consensus conference. The LCDC ex
tends sincere app reciation to Merck Frossr Canada Inc and Pasteur Me
rieux Connaught. Canada for supporting this consensus co nference. 

REFERENCES 
I. Fedson OS, Musher OM. Pneumococcal vaccine. In: Plotkin SA, 

Mortimer EA Jr, eds. Vaccines, 2nd edn. Philadelphia: 
WB Saunders Co. 1994:517-64. 

2. DiFabio JL, Homma A, DeQuadros C. Pan American Hea lth 
Organization Epidcmiologic Surveillance Network for 
Screpcococcus pneumoniae. Microb Drug Res is 1997 ;3: 131-3. 

3. Reichler MR, Allphin AA, Brei man RF, et al. The sp read of 
multiple-resistant Streptococcus pneumoniae at a day care 
centre in Ohio. J Infect Dis 1992;166:1346-53. 

4. McGeer A, Green K, Landry L, et al. Assessing the potential 
impact of vaccination programs on invas ive pneumococcal 
disease: Data from population-based surveillance. Can J Infect 
Dis 1999; IO(Suppl A):24A-26A. 

5. Kertesz DA, Senzilet L. Alagaratnum M, et al. Invasive 
pneumococcal disease in Ca nada 1996: Results from the Sentinel 
Health Unit Surveillance system. Can J Infect Dis 
1999; 1 O(Suppl A):22A-23A. 

6. Hansman D, Bullen MM. A resistant pneumococcus. Lancet 
l 967; ii: 264-5. (Lett) 

7. Appelbaum PC. Epidemiology and in vitro susceptibility of 
drug-resistant Strepcococcus pneumoniae: an overview. Pediatr 
Infect Dis J I 996: 15:932-9. 

8. Lovgren M, Spika JS, Talbot JA. Invasive Streptococcus 
pneumoniae infections: serotype distribution and antimicrobial 
resistance in Canada, 1992- 1995. Can Med Assoc J 
1998; 158:327-31. 

9. Lovgren M, Talbot JA. Antimicrobial resistant S pneumoniae. 
Can J Infect Dis 1999; 1 O(Suppl A):27A-29A. 

10. Health Canada. Canadian Immunization Guide, 5th edn. 
Ottawa: Minister of Public Works and Government Services 
Canada. 1998: 140-3. 

11. Prevalence of penicillin-resistant Streptococcus pneumoniae -
Connecticut, 1992-1993. Morb Mortal Wkly Rep 1994;43:2 16-23. 

12. Duchin JS, Brei man RF, Diamond A, et al. High prevalence of 
multi -drug resistant Streptococcus pneumoniae among children 
in a rural Kentucky commu nity . Pediatr Infect Dis J 
1995;14:745-50. 

13. Prevention of pneumococcal disease: Recommendations of th e 
Advisory Committee on Immunization Practices (ACIP). Morb 
Mortal Wkly Rep 1997 ;46: J -23. 

14. Nielsen SV, Henrichsen J. Incidence of invasive pncumococcal 
disease and distribution of capsular types of pneumococci in 
Denmark, 1989-94. Epidemiol Infect 1996; 1 17:411-6. 

15. Fedson OS, Shapiro ED. Laforce FM, et al. Pneumococcal vaccine 
after 15 years of use: another view. Arch Intern Med 
1994; 154:2531 -5. 

16. Shapiro ED, Berg AT, Austrian R, et al. The protective efficacy of 
polyvalent pneumococcal polysaccharide vaccine. N Engl J Med 
1991 ;325: 1453-60. 

17. Fine MJ , Smith MA, Carson CA, et al. Efficacy of pneumococcal 
vaccination in adults: a meta-analysis of randomized controlled 
trials. Arch Intern Med 1994; 154:2666-77. 

18. Tengs TO, Adams ME, Pliskin JS, et al. Five hundred life-saving 
interventions and their cost effectiveness. Risk Anal 
1995; 15:369-90. 

19. Sisk JE, Moskowitz AJ, Whang W, er al. Cost-effectiveness of 
vaccination against pneumococcal bacteremia among elderly 
people. JAMA 1997;278: 1333-9. 

20. DeWals P, Guay M, Drapeau J, et al. Pneumococcal immuniza tion 
program: Cost-utility analysis for Quebec. Can J Infect Dis 
1999;10(Suppl A):46A-47A. 

2 t. Balcussen RMPM, Ament AJHA, Leid! RM, et al. 
Cost-effectiveness of vaccination against pneumococcal 
pneumonia in The Netherlands. Eur J Public Hea lth 
1997;7:153-61. 

Can J Infect Dis Vol 10 Suppl A January/February 1999 



 USEO Y·DO OTCO Preventing pneumococcal disease 

APPENDIX 1: GLOSSARY 

Cost effectiveness study: This form of economic analysis seeks to 
determine the costs and effectiveness of an activity or to compare 
similar alternative activities to determine the relative degree to 
which they will obtain the desired objectives or outcomes. The pre
ferred action or alternative is one that requires the least cost to pro
duce a given level of effectiveness or provides the greatest effective
ness for a given level of cost. In the health care field, outcomes are 
measured in terms of health status (24). 
Cost-benefit study: An economic analysis in which the costs of 
medical care and the benefits of reduced loss of net earnings due to 
preventing premature death or disability are considered. The general 
rule for allocation of Funds in a cost benefit analysis is that the ratio 
of marginal benefit (the benefit of preventing an additional case) to 
marginal cost (the cost of preventing an additional case) should be 
equal to or greater than one (24). 
Cost-saving: Describing an intervention that is found to reduce 
medical expenses and improve health in an economic analysis. 
Cost-utility: Describing a form of economic evaluation in which the 
outcomes of alternative procedures or programs are expressed in 
terms of a single 'utility-based' unit of measurement. A widely used 
measurement is the quality adjusted life year (24). 
Effectiveness: A measure of the extent to which a specific imerven
tion, procedure, regimen or service, when deployed in the field in rou
tine circumstances, does what it is intended to do for a specified 
population (24). 
Efficacy: The extent to which a specific inte1vention, procedure, regi 
men or service produces a beneficial result under ideal conditions. 
Ideally, the determination of efficacy is based on the results of a ran
domized controlled trial (24) . 

High risk groups for pneumococcal disease as defined by the Na
tional Advisory Committee on Immunization: High risk groups for 
pneumococcal disease include persons 65 years of age and older, per
sons over two years of age with asplenia, splenic dysfunction or 
sickle-cell disease, and persons over two years or age with the follow
ing conditions: chronic cardiorespiratory disease (except asthma) , 
cirrhosis, alcoholism, chronic renal disease, nephrotic syndrome, 
diabetes mellitus, chronic cerebrospinal fluid leak, and human im
munodeficiency virus infection and other conditions associated with 
immunosuppression (Hodgkin's disease, lymphoma, multiple mye
loma, induced immunosuppression for organ transplantation) ( I 0). 
Invasive pnenmococcal disease: Pneumococcal infections iden
tified by isolation of Streptococcus pneumoniae from normally 
sterile body fluid (ie, blood, and cerebrospinal, pleural, peritoneal 
or articular fluid). 
Quality adjusted life year: An adjustment or Ii fe expectancy that re
duces the overall life expectancy by amounts that reflect the exis
tence of chronic conditions causing impairments, disability, and/or 
handicap as assessed from health survey data , hospital discharge 
data, etc. In practice, numerical weights representing severity of re
sidual disability are established by the judgement of patients and 
health professionals (24). 
Reduced susceptibility to penicillin: s pneumoniae isolates identi
fied using National Committee for Clinical Laborato1y Standards 
(NCCLS) methods and breakpoints as having either high level resis
tance (minimum inhibitory concentration (MIC] 2 ~tg/mL or greater) 
or intermediate susceptibility (MIC O. l to 1.0 pg/mL) to penicillin , or 
isolates identified using oxacillin screening as being nonsusceptible 
to penicillin (ie, zone size 19 111111 or less) (25) . 
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