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Abstract   

Background: Pneumococcal disease constitutes a major global health problem. Adults aged 

over 50 and younger adults with specific chronic health conditions are at risk for invasive 
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pneumococcal disease, associated with substantial morbidity and mortality. In Europe, two 

vaccine types are used in adults for pneumococcal immunization: pneumococcal polysaccharide 

vaccine (PPV23) and pneumococcal conjugate vaccine (PCV13).   

Aims: To provide an overview and to compare the national guidelines for pneumococcal 

immunization for adults in Europe.  

Sources: In November 2016, national guidelines on pneumococcal vaccination for adults of 31  

European countries were obtained by Google search, the website of European Centre for 

Disease Prevention and Control and contacting public health officials. In our analysis we 

distinguished between age-based and risk-based guidelines. In October 2017, we used the same 

method to retrieve guideline updates.  

Content: We observed great variability regarding age, risk groups, vaccine type and use of 

boosters. In age-based guidelines, vaccination is mostly recommended in adults aged over 65 

using PPV23. Boosters are generally not recommended. An upper age limit for vaccination is 

reported in three countries. In the immunocompromised population, vaccination with both 

vaccines and administration of a booster is mostly recommended. In the population with chronic 

health conditions, there is more heterogeneity according vaccine type, sequence and 

administration of boosters. Asplenia is the only comorbidity for which all countries recommend 

vaccination.  

Implications: The great variability in European pneumococcal vaccination guidelines warrants 

European unification of the guidelines for better control of pneumococcal disease.   
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Introduction  

  

Pneumococcal infections constitute a major global health problem. It leads to a number of 

diseases like otitis media, pneumonia, meningitis and bacteremia. (1) The most frequent 



 

manifestation of pneumococcal disease in adults is pneumonia, where Streptococcus 

pneumoniae is responsible for up to 60% of the cases of community-acquired pneumonia. (2)  

  

In the United States, data of the Centers for Disease Control and Prevention showed 17 cases 

of invasive pneumococcal disease (IPD) per 100.000 persons in all age groups. (3)  In England 

and Wales an incidence of IPD of 7 per 100.000 persons in all age groups is reported, and an 

incidence of 21 per 100.000 in persons aged 65 and older. (2)  

Risk groups for developing pneumococcal infections and complications are children aged <2 

years, adults aged 50 and older, and persons with specific comorbidities. (1)  Case fatality rate 

of IPD may reach 15-20% in adults and even 30-40% in elderly. (4, 5)   

  

The pneumococcus is a common human commensal in the nasopharynx, with asymptomatic 

carriage reported from 5% to 93% in all age groups. Carriage diminishes greatly with age: 

whereas up to 60% of the school-aged children may be colonized, only 5-10% of adults and 

<5% of nursing home residents are. (2, 3, 6, 7)  S. pneumoniae is classified by the presence of 

capsular polysaccharides, with at least 93 different serotypes identified. Up to 60% of the IPD 

infections (in Belgium even up to 83%) are caused by serotypes covered by PPV23. (5, 8)    

Currently, two different pneumococcal vaccines are approved for use in adults: the 

polysaccharide vaccine containing 23 different capsular polysaccharides (PPV23) and the 

conjugate vaccine containing 13 serotypes of S. pneumoniae (PCV13). (9) The PPV23 triggers 

a T-cell independent immune response with serotype-specific antibody formation. Although the 

PPV23 offers an extended serotype coverage, much of the antibody-response after vaccination 

is transitory, resulting in a decline in protection after 2-4 years. Also, immunogenicity is 

probably lower among young children, elderly, and immunocompromised persons. (10, 14) 

PCV13 triggers a T-cell dependent immune response, with formation of both serotype-specific 

antibodies and B memory cells, resulting in a better immune response. (10) As PCV13 



 

stimulates the formation of mucosal antibodies and thus prevents acquisition of nasal carriage 

of vaccine types, a reduced spread by children of the serotypes included in PCV13 was 

observed, thereby protecting unvaccinated individuals in all age groups (‘herd protection  

effect’). (3)  

  

As the global burden of pneumococcal disease is high, most European countries have 

implemented national vaccination guidelines. However, the immunization guidelines vary 

greatly among countries in Europe in terms of age and risk groups for vaccination. (1) The aim 

of this review is to provide an overview and compare the national guidelines in Europe for 

pneumococcal immunization in adults.  

  

    

Methods  

Search strategy  

A two-fold search strategy was conducted in November 2016 to identify the national guidelines 

on pneumococcal vaccination for adults aged ≥ 18 years in 31 European countries. 

Immunization schedules for patients with hematological stem cell transplantation were 

excluded, as this was outside the scope of our review. Firstly, we used the Vaccine Schedule on 

the website of the European Centre for Disease Prevention and Control (ECDC; 

www.ecdc.europa.eu), and searched the reference websites provided for each country to obtain 

their official immunization guidelines. If no vaccination guidelines could be retrieved for a 

country by using this method, we performed a Google search (“pneumococcal vaccination 

guidelines adult [Name of the country]”, translated in the official language of this country by 

using Google Translate). In case both search strategies failed, we contacted the public health 



 

officials of this country (as was the case for Bulgaria, Cyprus, Croatia and Estonia). In October 

2017, we used the same method to retrieve guideline updates.  

  

Data extraction  

To translate the vaccination guidelines from their original language, Google Translate or 

interpreters were used.    

Data were extracted in Word and Excel tables to synthesize information regarding study 

characteristics, vaccine type, sequence of vaccination, and use of boosters (supplementary 

tables 1-3 and tables 1-2). In our analysis, we distinguished between age-based and risk-based 

guidelines. In the risk-based guidelines, we beheld three different risk groups: patients with 

specific chronic health conditions, an immunocompromised group, and patients with other 

predisposing risk factors for pneumococcal disease. The risk factor-based guidelines concern 

all adults aged 18 years and older, unless otherwise specified in supplementary table 3.   

  

Data synthesis and analysis  

For the age-based guidelines and the different risk factors, we calculated the absolute numbers 

and percentages of vaccine and booster recommendation, and vaccine type used (table 1-2).  

This data extraction was performed by one researcher (CB) and verified by a second researcher 

(DM).     

     



 

Results  

  

Identification of national vaccination guidelines   

We were able to identify guidelines for adult pneumococcal immunization for 28 of the 31 

reviewed European countries (90%). No guidelines were found for Cyprus, Latvia, and 

Romania. In all of the 28 countries, risk-based guidelines were available, while age-based 

guidelines were available in 27 countries (96%). No age-based guidelines were found for 

Croatia.  More than 90% of these countries (93%; n=26) updated their guidelines in 2014 or  

later.    

In both age- and risk-based guidelines, a great variability was observed regarding to the age 

group eligible for vaccination and the type of recommended vaccine (see supplementary table 2-3 

and table 1-2)  

  

Age-based guidelines  

France, Liechtenstein and Portugal do not recommend systematical vaccination in healthy 

adults. The remaining European countries with age-based guidelines (n=24; 89%) advise 

vaccinating healthy adults with a minimum age of 50 years (n=5; 18.5%), 59 years (n=1; 4%), 

60 years (n=5; 18.5%) or 65 years (n=13; 48%). An upper age limit for vaccination was 

mentioned in Belgium and Luxembourg (both 85 years) and in the Netherlands (75 years).  

For primary vaccination of the healthy adult, four out of ten countries recommends the use of 

PPV23 only (n=11; 40.7%).  One country (Estonia) recommends the use of PCV13 only, while 

seven other countries (26%) recommended both PCV13 and PPV23 for primary vaccination. In 

four countries (15%), the type of vaccine recommended depends on the preference of the 

treating physician (Finland, Denmark, Lithuania, Slovenia). In Slovakia, the recommended 

vaccine type is not specified.  



 

If both vaccines are recommended for primary vaccination, which is the case in nine countries, 

PCV13 is always administered first. The recommended interval between the two vaccinations 

(PCV13 and PPV23) differed between ≥8 weeks in Belgium, Denmark, Hungary, Luxembourg 

and Italy and ≥1 year in Finland, Greece and Austria. Slovakia recommends primary  

vaccination but did not specify the recommended vaccine type.  

Twelve countries (44.4%) do not advise a booster in healthy adults. Five national guidelines 

recommend a booster (18.5%), and five countries consider a booster under certain conditions 

(e.g. patients aged > 65y, who received their first vaccine at least 5 years ago when < 65y). In 

five guidelines, administration of boosters was not reported (18.5%). If a booster is given, all 

countries use PPV23.  

  

Risk-based guidelines  

  

The chronic disease group includes vaccination guidelines for chronic kidney (n=25; 89%), 

lung (n=25, 89%), heart (n=24, 86%), and liver disease (n=22, 79%) and diabetes mellitus 

(n=21, 75%). Mostly PCV13 and PPV23 or only PPV23 are recommended (see table 2). PCV13 

only is rarely used. A booster is recommended in 26 to 37% of the countries (depending on the 

underlying health condition), is considered in about 15% of the countries, and is not 

recommended in 26 to 35% of the countries, respectively. In one fifth of the countries, no 

booster guidelines were reported.   

In the immunocompromised population vaccination is recommended in the majority of the 

countries. Asplenia is the only condition for which all countries advise vaccination. 

Immunization of patients with immunodeficiency is recommended in 23 countries. About 65% 

of the countries recommend vaccination for HIV-patients, hematologic malignancies, patients 

taking immunosuppressive drugs and patients after solid organ transplant. 32% of these 

countries, recommend pneumococcal immunization in patients with parenchymatous 



 

malignancies. The majority of the countries that recommend vaccinations in these 

immunocompromised patients (58 to 72% depending on the underlying condition), would 

vaccinate with PCV13 and PPV23. 10 to 20% of the countries recommend immunization with 

PPV23 only. Again, PCV13 only is rarely recommended. A booster is recommended in 40% of 

the countries that report risk-based guidelines (depending on the underlying condition). A 

booster is recommended for patients with asplenia in six out of ten countries. In up to 25% of 

the risk-based guidelines, no booster guidelines are reported.  

The third category includes various risk factors for pneumococcal disease. For patients with 

cerebrospinal fluid leak or a cochlear implant, most countries (89% and 82% respectively) 

recommend vaccination, mostly with PCV13 and PPV23 (64% and 62,5% respectively). Four 

out of ten countries advise a booster in this risk group. About 40% of the countries recommend 

vaccination for smokers and alcoholics, and two out of ten would vaccinate patients with 

occupational risk (such as welders), institutionalized patients and patients with neuromuscular 

disease. In these five previous risk groups, half of the countries vaccinates with PPV23 only, 

and roughly a quarter recommends administration of a booster. For patients with previous 

invasive pneumococcal disease or pneumococcal pneumonia, vaccination is only recommended 

in three countries. Sweden and Liechtenstein are the only countries that would vaccinate 

patients with BMI > 40 kg/m². Norway and the Netherlands would consider pneumococcal 

immunization for patients with celiac disease, homeless patient groups and drug addicts.    

    

Discussion  

  

In this study, comparing the European guidelines for pneumococcal vaccination of adult patients 

at elevated risk for pneumococcal infection, we observed a great variability in vaccine 

recommendation despite increasing evidence of pneumococcal vaccine being effective in older 

adults.   



 

Although no concluding evidence about the efficacy of PPV23 was reported in a Cochrane 

review (probably due to a lack of statistical power), the benefit of PPV23 was more pronounced 

when limiting the analysis to trials that assessed the incidence of vaccine-serotype disease. (11)  

Also, two recent meta-analyses showed PPV23 vaccine efficacy. (9, 12) Falkenhorst et al (2017) 

found a significant vaccine efficacy of 73% for IPD and of 64% for pneumococcal pneumonia 

in patients aged ≥ 60 years. (9) Kraicer-Melamed et al. (2016)  described a 50% vaccine efficacy 

for IPD in patients aged  ≥ 50 years. (12) The authors state that the use of recent and high quality 

data led to this results, contrary to the Cochrane review.   

  

Concerning PCV13, the most important study is the CAPITA trial (2015). This 

placebocontrolled study analyzed the vaccine efficacy of PCV13 in 85.000 patients aged ≥ 65 

years.  A vaccine efficacy of 45.6%, 45% and 75 % in the prevention of respectively vaccine-

type community acquired pneumonia, non-bacteremic and non-invasive community-acquired 

pneumonia, and invasive pneumococcal disease was demonstrated. Efficacy persisted 

throughout the trial (mean follow-up 3,97 years) suggesting that PCV13 should be part of the 

vaccination program in older adults. (13)  However, the results of the CAPITA-trial should be 

interpreted with caution as patients with immunodeficiency were excluded and as it took place 

before implementation of childhood pneumococcal immunization in the Netherlands. The latter 

thereby ignores the herd effect, and the study possibly overestimates the efficacy of PCV13. (9)  

The CAPITA-trial also examined the long-term immunogenicity of PCV13 in pneumococcal 

vaccine–naive older adults, demonstrating high antibody titers during the first two years 

following vaccination after a single dose of PCV13.  In adults aged ≥80 years, weaker responses 

were observed, but antibody levels remained above baseline. (14)  

  

Cost-effectiveness analysis are often issued by health authorities to substantiate inclusion of 

pneumococcal vaccination in the adult vaccination program with (partial) reimbursement of the 



 

costs. In 2012, the Infection Prevention Institute in Poland performed a cost-effectiveness 

analysis on the implementation of a public vaccination program with PPV23 only in the elderly 

aged ≥65 years. When taking into account the medical and economic burden of pneumococcal 

disease of that time, presuming a PPV23-vaccine efficacy of 64% for IPD in elderly and 

assuming a 50% reimbursement of the PPV23 vaccine from their national health fund, they 

concluded that the use of PPV23 in healthy elderly, would be highly cost-effective. (4) A 

costeffectiveness analysis in the United Kingdom (2015) stated that adding PCV13 to the 

existing vaccination program with PPV23 in healthy elderly would substantially raise costs of 

immunization programs and would not be cost-effective. (15)  

  

Despite some disadvantages of PPV23 (lack of development of an immune memory, reduced 

immunogenicity in the elderly), and some conflicting results on efficacy of this vaccine as 

mentioned above, the more recent systematic reviews and this cost-effectiveness analysis 

provide arguments for a vaccination strategy in the healthy elderly that includes PPV23.   

Furthermore, as there is to our knowledge no study comparing the efficacy of PCV13 and 

PPV23 in elderly patients, and considering the economic aspect and weaknesses of the 

CAPITA-trial mentioned above, updating vaccination guidelines and recommending the use of 

both PCV13 and PPV23 for the healthy elderly (as done in the United States by the Advisory 

Committee on Immunization Practices (ACIP) in 2014), should be done cautiously. (16) More 

studies on pneumococcal vaccination of the healthy elderly are needed, including a new efficacy 

trial for PCV13 that takes into account the herd protection effect.  

  

As vaccine-induced immunity wanes after a few years, considering the lack of development of 

an immune memory, a booster vaccine can be considered. The efficacy of boosters however is 

uncertain, mainly because a state of hypo-responsiveness or immune tolerance is described 



 

following revaccination with PPV23. This especially seems relevant if a booster is administered 

within 5 years after primary vaccination. Musher et al. demonstrated that persons who received  

PPV23 within one year, almost did not respond to revaccination, and those who had received 

PPV23 within 1 to 5 years responded less well than those who had no previous or more remote 

vaccination. (17, 18) Another systematic review comparing the effectiveness, immunogenicity 

and safety of revaccination with PPV23 in persons aged ≥ 50 years, demonstrated a reduced 

antibody response during the first months after revaccination (thereafter, immunogenicity of 

primary and repeated vaccination was comparable). There were no major safety concerns 

regarding revaccination. (19) All of the studies mentioned above however, are immunogenicity 

studies that evaluate antibody responses after immunization, therefore lacking clinical 

endpoints or data about clinical effectiveness. As the available evidence concerning 

revaccination with PPV23 is not unambiguous, neither are the guidelines concerning the use of 

boosters in healthy elderly.   

  

The strength of this article lies in the comprehensive overview of 31 European countries and 

the United States, which is to our knowledge the largest comprehensive overview up to present. 

A limitation of the study includes the use of Google Translate or interpreters, and thus the lack 

of a formal forward-backward translation. Although this could have led to incorrect translations 

or interpretations, the immunization guidelines were very straightforward, often written in 

bullet points.   

     



 

Conclusion  

  

Pneumococcal vaccination has greatly reduced incidence of vaccine-type pneumococcal 

morbidity and mortality. There is great variability in European pneumococcal vaccination 

guidelines for adults, regarding age, risk groups, and vaccine type. Most countries did not have 

clear recommendations about the administration of boosters. For ease of implementation, 

European unification of the immunization guidelines is needed. This remains difficult despite 

increasing evidence on pneumococcal vaccine effectiveness in elderly.  

  

  

     



 

Compliance with Ethical Standards  

  

Funding: none   

Conflict of Interest: none  

Ethical approval: not applicable  

 Informed consent: not applicable     



 

References  

  

1. Castiglia P. Recommendations for pneumococcal immunization outside routine 

childhood immunization programs in Western Europe. Advances in therapy.  

2014;31(10):1011-44.  

2. Chalmers JD, Campling J, Dicker A, Woodhead M, Madhava H. A systematic review of 

the burden of vaccine preventable pneumococcal disease in UK adults. BMC Pulm Med. 

2016;16(1):77.  

3. Yildirim I, Shea KM, Pelton SI. Pneumococcal Disease in the Era of Pneumococcal 

Conjugate Vaccine. Infect Dis Clin North Am. 2015;29(4):679-97.  

4. Grzesiowski P, Aguiar-Ibanez R, Kobryn A, Durand L, Puig PE. Cost-effectiveness of 

polysaccharide pneumococcal vaccination in people aged 65 and above in Poland. Human 

vaccines & immunotherapeutics. 2012;8(10):1382-94.  

5. Verhaegen J, Flamaing J, De Backer W, Delaere B, Van Herck K, Surmont F, et al. 

Epidemiology and outcome of invasive pneumococcal disease among adults in Belgium, 

2009-2011. Euro Surveill. 2014;19(31):14-22.  

6. Chidiac C. Pneumococcal infections and adult with risk factors. Medecine et 

maladies infectieuses. 2012;42(10):517-24.  

7. Flamaing J, Peetermans WE, Vandeven J, Verhaegen J. Pneumococcal colonization in 

older persons in a nonoutbreak setting.  J Am Geriatr Soc. 58. United States2010. p. 396-8. 8. 

 Mirsaeidi M, Ebrahimi G, Allen MB, Aliberti S. Pneumococcal vaccine and patients with 

pulmonary diseases. The American journal of medicine. 2014;127(9):886 e1-8. 9. 

 Falkenhorst G, Remschmidt C, Harder T, Hummers-Pradier E, Wichmann O, Bogdan C. 

Effectiveness of the 23-Valent Pneumococcal Polysaccharide Vaccine (PPV23) against 

Pneumococcal Disease in the Elderly: Systematic Review and Meta-Analysis. PloS one.  

2017;12(1):e0169368.  

10. Papadatou I, Spoulou V. Pneumococcal Vaccination in High-Risk Individuals: Are We 

Doing It Right? Clin Vaccine Immunol. 2016;23(5):388-95.  

11. Moberley S, Holden J, Tatham DP, Andrews RM. Vaccines for preventing 

pneumococcal infection in adults. Cochrane Database Syst Rev. 2013(1):Cd000422.  

12. Kraicer-Melamed H, O'Donnell S, Quach C. The effectiveness of pneumococcal 

polysaccharide vaccine 23 (PPV23) in the general population of 50 years of age and 

older: A systematic review and meta-analysis. Vaccine. 2016;34(13):1540-50.  

13. Bonten MJ, Huijts SM, Bolkenbaas M, Webber C, Patterson S, Gault S, et al.  

Polysaccharide conjugate vaccine against pneumococcal pneumonia in adults. N Engl J Med.  

2015;372(12):1114-25.  

14. van Deursen AMM, van Houten MA, Webber C, Patton M, Scott DA, Patterson S, et al.  

Immunogenicity of the 13-Valent Pneumococcal Conjugate Vaccine in Older Adults With and 

Without Comorbidities in the Community-Acquired Pneumonia Immunization Trial in Adults 

(CAPiTA). Clin Infect Dis. 2017;65(5):787-95.  

15. van Hoek AJ, Miller E. Cost-Effectiveness of Vaccinating Immunocompetent >/=65 

Year Olds with the 13-Valent Pneumococcal Conjugate Vaccine in England. PloS one.  

2016;11(2):e0149540.  

16. Tomczyk S, Bennett NM, Stoecker C, Gierke R, Moore MR, Whitney CG, et al. Use of  



 

13-valent pneumococcal conjugate vaccine and 23-valent pneumococcal polysaccharide 

vaccine among adults aged >/=65 years: recommendations of the Advisory Committee on 

Immunization Practices (ACIP). MMWR Morbidity and mortality weekly report.  

2014;63(37):822-5.  

17. Musher DM, Rueda AM, Nahm MH, Graviss EA, Rodriguez-Barradas MC. Initial and 

subsequent response to pneumococcal polysaccharide and protein-conjugate 

vaccines administered sequentially to adults who have recovered from pneumococcal 

pneumonia. J Infect Dis. 2008;198(7):1019-27.  

18. Musher DM, Sampath R, Rodriguez-Barradas MC. The potential role for 

proteinconjugate pneumococcal vaccine in adults: what is the supporting evidence? 

Clin Infect Dis.  

2011;52(5):633-40.  

19. Remschmidt C, Harder T, Wichmann O, Bogdan C, Falkenhorst G. Effectiveness, 

immunogenicity and safety of 23-valent pneumococcal polysaccharide vaccine 

revaccinations in the elderly: a systematic review. BMC Infect Dis. 2016;16(1):711.  

20. Rendi-Wagner P, Paulke-Korinek M. Impfplan Österreich 2017. Wien: 

Bundesministerium für Gesundheit und Frauen (BMGF); 2017.  

21. Hoge Gezondheidsraad. Advies Vaccinatie tegen Pneumococcen (2014). Brussel:  

Federale Overheidsdienst Volksgezondheid, Veiligheid van de Voedselketen en Leefmilieu; 

2014.  

22. Sanofi Pasteur Europe. PNEUMO 23, solution injectable, Vaccin pneumococique 

polyosidique, Information de l'utilisateur. Lyon: Sanofi Pasteur; 2017.  

23. National Institute of Public Health of Croatia. Provedbeni Program Imunizacije, 

Seroprofilakse i Kemoprofilakse za posebne skupine stanovnistva i pojedince pod 

povecanim rizikom od: tuberkuloze, hepatitisa A i B, bjesnoce, žute groznice, kolere,  

trbušnog tifusa, tetanusa, malarije, streptokokne bolesti,  haemophilus influenzae - 

invazivne bolesti, meningokokne bolesti, HPV infekcije. Croatia; 2017.  

24. Česká vakcinologická společnost. Očkovací kalendář pro dospělé 2015. Czech 

Republic; 2015.  

25. Statens Serum Institut. Suggestions for Pneumococcal Vaccination outside the 

Childhood Vaccination Program, Tularaemia (rabbit fever) after thick bites in 

Denmark.  

Denmark: Epi-News; 2014.  

26. Estonian Society for Infectious Diseases. Immuniseerimiskava väliselt 

vaktsineeritavate isikute sihtrühmad ja nendele näidustatud vaktsiinid. Estonia; 2014. 

27.  Terveyden ja Hyvinvoinnin Laitos. Kansallisen rokotusohjelman ulkopuoliset 

pneumokokkirokotukset. Helsinki; 2017.  

28. Ministère des Affaires Sociales et de la Santé. Calendrier des vaccinations et 

recommandations vaccinales 2017. Paris: Direction générale de la Santé; 2017.  

29. Robert Koch Institut. Empfehlungen der Ständigen Impfkommission (STIKO) am 

Robert Koch-Institut - 2017/2018. Berlin: Ständige Impfkommission (STIKO); 2017.  

30. ΥΠΟΥΡΓΕΙΟ ΥΓΕΙΑΣ ΓΕΝΙΚΗ Δ/ΝΣΗ ΔΗΜΟΣΙΑΣ ΥΓΕΙΑΣ & ΥΠΗΡΕΣΙΩΝ ΥΓΕΙΑΣ. 

Πρόγραμμα Εμβολιασμών Ενηλίκων 2017. Athens; 2017.  

31. Mészner Z, Jelenik Z, Kulcsár A. Felnőttkori oltások ütemezésének ajánlása. Budapest: 
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Table to be included in the manuscript 

Table 1 – Resume age-based guidelines   

  

Age-based guidelines (healthy population) - n=27  

N  %  Countries  

  

Recommended starting age of vaccination  

   

>/= 50y  5  18.5  Austria, Estonia, Hungary, Lithuania, Poland  
>/= 59y  1  3.7  Slovakia  
>/= 60y  5  18.5  Bulgaria, Germany, Iceland, the Netherlands, Spain  
>/= 65y  13  48.1  Belgium, Czech Republic, Denmark, Finland, Greece, Ireland, Italy, 

Luxembourg, Malta, Norway, Slovenia, Sweden, United Kingdom  
Vaccination not recommended  

  

Upper limit of age for vaccination reported :  

3  11.1  France, Liechtenstein, Portugal  

  

  

Vaccine type recommended in primary vaccination   

3  11.1  Belgium, Luxembourg, the Netherlands  

PCV13  1  3.7  Estonia  
PPV23  11  40.7  Bulgaria, Germany, Iceland, Ireland, Malta, the Netherlands, Norway, 

Poland, Spain, Sweden, United Kingdom  
PCV13 and PPV23  7  25.9  Austria, Belgium, Czech Republic, Greece, Hungary, Luxembourg  
Several options possible  4  14.8  Denmark, Finland, Lithuania, Slovenia   

 Recommended but vaccine type not specified  1  3.7  Slovakia  

  

Sequence and recommended interval if both vaccines recommended (primary vaccination)  

 



 

 
  

Administration of booster  
Booster recommended  5  18.5  Czech Republic, Denmark, Estonia, the Netherlands, Norway  
No booster recommended  12  44.4  Austria, Belgium, France, Germany, Iceland, Italy, Liechtenstein, 

Luxembourg, Malta, Portugal, Sweden, United Kingdom  
Booster to consider  5  18.5  Bulgaria, Ireland, Lithuania, Slovenia, Spain  

 Not reported  5  18.5  Finland, Greece, Hungary, Poland, Slovakia  

  

Type of vaccine used for booster  
 PCV13  10  100  Bulgaria, Czech Republic, Denmark, Estonia, Ireland, Lithuania, the  

Netherlands, Norway, Slovenia, Spain  
 PPV23  0  0    

  
n: number of countries; PPV23: pneumococcal polysaccharide vaccine; PCV13 pneumococcal conjugate vaccine   

  
  

    -   Interval between the two vaccines ≥ 8 weeks   5   55.6   Belgium, Denmark, Hungary, Luxembourg, Italy   
    -   Interval between the two  vaccines ≥ 1 year   3   33.3   Austria, Finland, Greece   
    -   Interval not specified   1   11.1   Czech Republic   
PPV23 first   0   0     
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 1  Table 2 – Resume risk factor-based guidelines  

Risk factor-based guidelines (n = 28)  
  Vaccination  

recommended  
 n  %  

Vaccination 

to consider  
 Vaccine type   

PCV13  PPV23  PCV13 +  
PPV23  

Several 

options  
n  %  n  %  n  %  n  %  n  %  

Chronic disease   

Chronic kidney disease  

 

2  7.1  1  3.7  7  25.9  14  51.9  
 

18.5  10  

 
 Chronic lung disease  2  7.1  1  3.7  8  29.6  12  44.4  22.2  8  

Chronic heart disease  

 

2  7.1  1  3.8  7  26.9  12  46.2  
 

23.1  7  

  Chronic liver disease  2  7.1  1  4.2  7  29.2  11  45.8  20.8  7  

Diabetes mellitus  21  75  2  7.1  1  4.3  8  34.8  9  39.1  5  21.7  6  

  

Immunocompromising conditions  

Asplenia  

 

0  0  1  3.6  4  14.3  18  64.3  
 
17.9  16   57.1  3  

   Immunodeficiency  2  7.1  1  4  2  8  16  64  24  10   40  5  

HIV  

 

1  3.6  1  5  4  20  12  60  
 

15  7  

6  
6    

 

 

Hematological malignancy  1  3.6  1  5.3  3  15.8  11  57.9  21.1  7  

Immunosuppressive therapy  

 

2  7.1  1  5  3  15  12  60  
 

20  7  

7  
5    

 

 

Solid organ transplant  1  3.6  1  5.6  2  11.1  11  61.1  22.2  8  

Parenchymatous malignancy  9  32.1  2  7.1  0  0  1  9.1  8  72.7  2  18.2  5   45.5  3  

  

Other risk factors for pneumococcal disease  

CSF-leak  

 

0  0  1  4  5  16  16  64  
 

16  10  

7  
7   

 Cochlear implant  1  3.6  1  4.2  4  16.7  15  62.5  16.7  10  

Alcoholism  

 

2  7.1  0  0  5  35.7  6  42.9  
 
21.4  2   14.3  5  

  Smoking  1  3.6  0  0  4  36.4  6  54.5  9.1  3   27.3  4  
Occupational risk  6  21.4  1  3.6  0  0  3  42.9  3  42.9  

 
14.3  2   28.6  2  

  Institutionalized patients  5  17.9  0  0  0  0  2  40  0  0  60  1   20  0  
Neuromuscular disease  5  17.9  0  0  0  0  3  60  1  20  

 
20  1   20  4  

  Medical history of IPD   3  10.7  2  7.1  0  0  0  0  4  80  20  3   60  1  

BMI > 40 kg/m²  2  7.1  0  0  1  50  1  50  0  0  
 

0  0   0  2  

  Celiac disease  0  0  2  7.1  0  0  0  0  1  50  50  0   0  1  
Homeless patients  0  0  2  7.1  0  0  0  0  1  50  1  50  0   0  1  

  Drug addicts  0  0  2  7.1  0  0  0  0  1  50  1  50  0   0  1  

 2    

3 BMI: body mass index; CSF: cerebrospinal fluid; HIV: human immunodeficiency virus; IPD: 

invasive pneumococcal disease; n: number of countries; PPV23: pneumococcal  

4 polysaccharide vaccine; PCV13 pneumococcal conjugate vaccine   

 5    

25   89.3   
25   89.3   

24   85.7   
22   78.6   

28   100   
23   82.1   

19   67.9   
18   64.3   

18   64.3   
17   60.7   

25   89.3   
23   82.1   

12   42.9   
10   35.7   



 

 6    
 


