The role of multiple copies of the capsulation b locus of Haemophilus
influenzae serotype b (Hib) in resisting antibody – dependent,
complement mediated bacteriolysis using a functional serum
bactericidal assay
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INTRODUCTION

METHODS

• The Hib polysaccharide capsule, encoded by the capsulation (cap) b locus, is a major
virulence factor and plays an important role in evading the host immune system by
resisting complement–mediated lysis and opsonisation.

• A total of 164 serum samples collected from children who
developed invasive Hib diease despite having being
vaccinated against Hib (vaccine failures) were tested using
the Hib SBA assay against five Hib strains containing 1, 2
3, 4, or 5 copies of the cap b locus.

• Up to 5 copies have been detected in clinical isolates from individuals with invasive
disease.
• Strains with multiple copies of the cap b locus have been shown to produce more
capsular polysaccharide than strains with fewer copies.
• A recent study reported that children who have been fully vaccinated against Hib were
three times more likely to have been infected by a Hib isolate containing more than 2
copies of the cap b locus.
• The objective of this study was to use a newly developed Hib serum bactericidal antibody
(SBA) assay (see poster V45) to assess the functional relevance of multiple cap b loci in
clinical isolates from patients with invasive disease.

• The developed Hib SBA assay was a modification of a
method described by Romero-Steiner et al. (2001).
• The recruitment of these samples have been described
elsewhere (Ladhani et al., 2010)
• Geometric mean titres (GMTs) and proportion of children
achieving a Hib SBA titre ≥8 were calculated for samples
assayed against each strain at T0 and T60 timepoints.

RESULTS

The SBA GMTs at T60 for 1, 2, 3, 4, and 5
copy strains were 46 (95%CI 29-73), 24 (95%CI
15-38), 43 (95%CI 27-69), 55 (95%CI 33-90),
and 20 (95%CI 13-31), respectively.
The strain containing 5 copies of the cap b
locus produced the lowest GMT.
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Of the 164 serum samples, 127 had sufficient
serum for testing against all Hib strains.

Figure 1. Comparison of SBA GMTs of strains containing 15 copies of the cap b locus calculated at T60

32

16

8

The strain containing 2 copies produced the
second lowest.
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Surprisingly the strain containing 4 copies
had the highest GMT, however it wasn’t
higher than the GMTs for the strains
containing 1 and 3 copies.

The strain expressing 1 copy of the cap b
locus had the highest percentage of subjects
achieving an SBA titre ≥8. The 5 copy strain
had the lowest percentage of samples
achieving an SBA titre ≥8 calculated from T0
and T60 (figure 2).
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Figure 2. Percentage of subjects achieving an SBA titre ≥8
for strains containing 1-5 copies of the cap b locus
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The GMT for the strain containing 4 copies,
still fell between the upper and lower 95% CI
for the strains containing 1 and 3 copies
(figure 1).
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DISCUSSION
• Overall there was no association between the number of cap b copies and either Hib SBA GMT or the
proportion of children achieving a Hib SBA titre ≥8.
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• The lack of association between cap b copy numbers and Hib SBA titres suggest that, although increased
capsule production maybe advantageous in evading complement killing, antibodies against other Hib surface
proteins may play an important role in bactericidal activity.
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