
Increasing resistance among pneumococci to 
antimicrobials and use of new protein conjugated 
vaccines have highlighted the importance of population 
based longitudinal epidemiological studies. 

The pneumococcal capsule is recognised as one of the 
most important virulence factor for invasive disease. 
Apparently, virulence may vary between certain clones 
belonging to the same capsular type. The importance of 
other virulence factors is not as clear. Pili have recently 
been recognised as potentially important virulence 
factors.

Our aim was to analyse the pneumococcal clones 
causing invasive disease in Iceland, especially with 
regard to the presence of pili.

Background Methods Results

719 invasive pneumococcal infections 
01.01.1995 - 31.12.2009 

679 (94.4%) serotyped, all 628 viable strains 
PFGE typed (87.3%) and 293 selected strains 
MLST typed.
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All available isolates were typed with PFGE typing, using 
the SmaI restriction enzyme (Sá-Leão 2000). 
Representative isolates for each PFGE clone were selected 
for MLST typing (Enright 1998).
The selected isolates were checked for the presence or 
absence of the pilus islet I with PCR using 5 primer pairs:

Yearly incidence of the most prevalent clones 
Number of strains/year; piliated clones – thick double lines

Target
Primer 
name Sequence (5’-3’)

Expected 
result Reference

sortase A srtA F

srtA R

TAC TTG CTC GCG TTT CAT TGT ACC

ATT TCT GAT ATT ACT GTC ACT GGC

Positive 
pneumoc. control 

(Paterson 
2006)

sortase B srtB F 

srtB R

GTG TCT CGC TTG TAT TAT CG 

ATC ACA ATC AAA CCA ACT GC

Positive in 
piliated strains

(Paterson 
2006)

sortase C srtC F2 

srtC R2.1 

srtC R2.2

TCG TAT TGA GTC RAA CGA GG 

TCT AGT CCT TTG ACA ATC CG* 

TCT AGC CCT TTG ACA ATG CG*

Positive in 
piliated strains

(Based on 
Paterson 
2006)

sortase D srtD F2

srtD R2

CAT GTC TTT TTC CGC CAT TT

CGT AGT AAA CGT GCT AGC TTC C

Positive in 
piliated strains

This study

PFL Pfl F2 

Pfl R2

CTC ATT GAC TAC ACA AGT ATC ACC TC

AGC ATA CTC CAA CTC ATA AAT ATG TG

Positive in non-
piliated strains

(Based on 
Aguiar 2008)

Iceland is an island in the North Atlantic Ocean with a 
population of 317.630 in Jan 2010. All blood cultures 
were performed in 2-3 laboratories, one of which is the 
reference laboratory and performs over 90% of all the 
cultures. Routine vaccination with protein conjugated 
pneumococcal vaccines has not been introduced.

•Only 3 of the 10 most common clones possess 
the pilus islet I genes, representing 80 of 306 
isolates (26%).

•Two of them belong to clade I, one to clade II 
and their incidence appears to be independent of 
each other.

•Mortality for the first 4 weeks after diagnosis 
appears to be unrelated to the presence of pili.
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PFGE 
clone

ST Serotype Pili
No. of 

isolates
Mortality

7 191 7F No 76 10%

4 208 4 Clade I 43 10%

8 218 7F No 34 6%

30 9 14 No 27 8%

3 180 3 No 25 25%

19 199 19A No 24 14%

13 124 14 No 21 5%

6 90 6B Clade II 19 6%

23 311 23F No 19 19%

9 156-162 9V Clade I 18 13%

Selected strains from the 10 most common 
PFGE clones, representing 306 of 628 typed 
isolates (49%), were tested for the presence of 
pili

Primer name Sequence (5’-3’)

Clade-I F 

Clade-I R

AAC AGA TGG GGA TAT GGA TAA AAT TG
ATG GTA ATT CAA TTT CAA TTG GA

Clade-II F

Clade-II R

AAT CCA TAA GTT ACT GCT CTC AGA

ATC CAT AGC TAC ATT ATT CAA AGT

Clade-III F

Clade-III R

GAC AGA TCA AGA GCT TGA CGC TTG

CTG GAT CTA CGA AAC CTG CTG CAG

The pili of positive isolates were classified into Clades
with PCR using the following primers (Moschioni 2008):

* primers srtC R2.1 and srtC R2.2 were used in 25% proportion each with primer srtC F2

The death ratio (mortality)  for individual clones was 
calculated for deaths within 4 weeks of positive culture 
using information from the national population registry of 
Iceland (http://www.statice.is/).


