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broader serotype coverage. The aim of this study was to estimate the population-level 
impact of new PCVs to replace the existing 13-valent vaccine (PCV13) in infants.

Methods. An age-structured dynamic transmission model of Streptococcus pneu-
moniae before and after PCVs introduction was developed. The model was fit to lon-
gitudinal Active Bacterial Core surveillance (ABCs) data (1997–2015) in the United 
States on distribution and cases of IPD, as well as population level prevalence and 
serotype distribution data. It was assumed that total S. pneumoniae carriage remains 
constant over time, with full carriage replacement within four years of introduction 
of any PCV. Two alternative new PCVs with differing IPD coverage are tested with an 
introduction date of 2024.

Results. When compared with continuing vaccination of infants with PCV13, 
10 years after a new PCV is introduced (2,034) cases of IPD are substantially reduced 
(shown in the table below). Broader serotype coverage leads to greater reductions in 
IPD. The greatest IPD reduction occurs in the directly vaccinated infant groups, how-
ever similar reductions are also observed in the unvaccinated elderly population due 
to herd protection.

Additional Vaccine Coverage 
Over PCV13 (2016/2024)a

IPD Incidence Rate Reduction [%] (2,024 vs. 2,034)

<2 Years 2–5 Years 50–64 Years ≥65 Years All Ages

11–21%/32–35% 36 35 33 31 31
15–30%/42–45% 42 42 41 39 40

aDefined as the proportion of IPD cases that are caused by serotypes covered by the new 
PCV in 2016/2024 (a range of values is given because of differences by age group; values 
differ between 2016 and 2024 as serotype prevalence has not reached steady state as of 
2016).

Conclusion. A new, higher valent PCV given to infants in the United States has 
the potential to reduce future cases of IPD. Vaccination of infants may also have a 
substantial indirect benefit on IPD cases in adults and the elderly.
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Background. Vaccines are an important factor in combating the growing global 
health issue of antimicrobial resistance. Pneumococcal conjugate vaccines (PCVs) 
have substantially reduced the burden of otitis media (OM) caused by S. pneumoniae, 
one of the largest causes of antibiotic prescriptions (Abx) in children under 5. The pur-
pose of this study was to quantify the number of Abx avoided since the introduction of 
a national PCV program in Canada.

Methods. We adapted a previously published forecasting model to estimate the 
reduction in OM cases in Canada since the introduction of PCVs in all routine pro-
vincial programs in 2005 through 2015 (the last year complete data were available). 
The impact of PCV on OM was modeled and compared with pre-PCV incidence to 
estimate net impact of the vaccine. We assumed that 90% of OM episodes were treated 
with an initial Abx given routine practice. All data were sourced from the published 
literature.

Results. Over 10 years, PCVs were estimated to avert 3.7 million cases of OM in 
Canada. This corresponded to an estimated reduction of 3.3 million Abx, or 0.96 Abx 
avoided per infant vaccinated with PCV.

Conclusion. PCVs have had a significant public health impact on reducing the 
burden of disease and Abx. While most of the PCV impact on reduction of Abx is due 
to reduction in OM cases, additional Abx reduction from prevention of other invasive 
and noninvasive pneumococcal diseases is of importance. Further research is neces-
sary to understand the additional net benefit of reducing antibiotics across the dis-
ease spectrum given that reductions in net prescribing could avert further downstream 
resistance by other pathogens.
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Background. In Argentina PCV13 was included in the National Vaccination 
Program in January 2012 for children <2  years old Since 1993 S.  pneumoniae 
Surveillance Program (SIREVA II-OPS/WHO) was conducted in the National 
Reference Laboratory (NRL). Serotype 24 rarely found before 2012, emerged after the 
introduction of PCV13. We aimed to analyze the trend in serotype 24 distribution and 
its associated resistance in children <2 years old between 2010 and 2016.

Methods. A  total of 1,821 Spn isolates (<6  years old) from sterile fluids were 
received at NRL between January 2010 and December 2016 from 150 hospitals, 24 
provinces and Buenos Aires city; 1029 (56.5%) <2 years old. Isolates were serotyped by 
Quellung, MICs were performed by agar dilution (CLSI) and resistance genes by PCR. 
Diagnosis: pneumonia (42%), meningitis (28%), sepsis (16%), other (14%). Eighty of 
1,029 (7.8%) Spn were serotype 24. Three periods were defined: pre-PCV13 (2010–
2011), transitional (2012) and post-PCV13 (2013–2016).

Results. Among 1,029 Spn isolated in <2 years old, PCV13 serotypes decreased 
from 86.4% (pre-PCV13) to 33.7% (post-PCV13) related to serotypes: 14, 6A, 6B and 
5 (P < 0.05). Non-PCV13 serotypes increased from 13.6% (pre-PCV13) to 66.3%% 
(post-PCV13), mainly due to serotypes 24, 12F and 23B (P < 0.05). Among 80 sero-
type 24 Spn, 44 (55%) were <1 years old. Serotype 24 increased from 2.1 to 16.2% 
(pre-/post-PCV13), and ranks first since 2013. Antimicrobial nonsusceptibility (NS) 
among serotype 24 in pre-/post-PCV13 periods was: penicillin (PEN) (MIC ≥0.12 µg/
mL) 70/91.2%, cefotaxime (MIC ≥ 1 µg/mL) 0/1.5%, erythromycin (ERY) 70/89.7%, 
tetracycline (TET) 60/83.8% and trimethoprim-sulfamethoxazole (SXT) 60/89.7%. 
NS to meropenem, chloramphenicol, levofloxacin, rifampicin, ceftaroline, and van-
comycin was no detected. 97.1% of ERY-NS isolates carried ermB and 2.9% mefA 
genes. All the TET-NS isolates carried the tetM gene. Multidrug resistance to PEN, 
ERY, TET, and SXT increased from 50% in pre-PCV13 to 82% in post-PCV13 period 
(P < 0.05).

Conclusion. Serotype 24 represents the main non-PCV13 serotype in <2 years 
old with IPD after the introduction of PCV13. We observed an increase in prevalence 
and multidrug resistance in post-PCV13 period. Our results suggest that this emerging 
serotype could represent a real threat among pneumococcal disease in the near future.
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Background. The 13-valent pneumococcal conjugate vaccine (PCV13) replaced 
PCV7 in the childhood immunization schedule in Massachusetts (MA) beginning in 
April, 2010. We describe the current epidemiology of invasive pneumococcal disease 
(IPD) in Massachusetts (MA) children after introduction of PCV13.

Methods. Cases of invasive pneumococcal disease (IPD) in children <18 years 
of age were detected through an enhanced surveillance system in MA since 2001. 
All cases in children and Streptococcus pneumoniae (SP) isolates, when available, are 
submitted to Department of Public Health (MDPH) and parents/physicians are inter-
viewed for confirmation of demographic and clinical data. All available isolates are 
confirmed as SP, serotyped by Quellung reaction.

Results. There were 351 IPD cases in MA children from April 1, 2010 to 
September 31, 2017, and 36 (10.3%) were in infants <6 months; 42 (12.0%) in chil-
dren between 6 and 12 months; 63 (18.0%) in toddlers 12–24 months; 102 (29.1%) in 
children aged 2–5 years, and 108 (30.8%) were in children aged ≥5 years. Incidence 
of IPD declined to 6.8/105 children (95% CI 2.6–11.1) in 2015/2016 period which 
represents a 72.1% decline compared with 2010/2011 (24.4/105, 95% CI 16.3–32.5) 
(figure). However, in 2016/2017, IPD incidence increased to 10.4/105 children (95% 
CI 5.2–15.7). The most common clinical presentation was bacteremia (62.9%), fol-
lowed by pneumonia (30.5%) and CNS disease (6.6%). Among, 103 (32.6%) children 
with ≥1 comorbidity, asthma (13.2%), hematologic malignancy (12.1%), prematurity 
(9.9%) and sickle cell disease (9.9%) were the most common comorbidities. He over-
all mortality rate was 5.1%. Isolates from 308 (89.3%) were available for serotyping; 
vaccine serotypes (VST) were identified in 106 (33.3%) IPD cases [19A (46.2%), 7F 
(19.9%), 3 (17.9%), 19F (10.4%), 6A (2.8%), 14, 18C, 5 (0.9% each). Serotypes 15BC 
(13.7%), 22F (12.6%) and 33F (11.8%) were the most common nonvaccine serotypes 
(NVST).

Conclusion. Invasive pneumococcal disease identified in the post-PCV13-era is 
primarily caused by NVSTs, specifically serotypes 15BC, 33F and 22F; and dispropor-
tionately observed in children with comorbid conditions. Continued surveillance is 
necessary to determine the impact of PCV13, as well as track potential changes in 
disease incidence and character due to NVST.
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Background. Antibiotic overuse is common among pediatricians. Since PCV 
reduces respiratory infections, a resultant reduction in antibiotic consumption was 
expected. We speculated that the decline in dispensed antibiotic prescription (DAP) rates 
will be greater among high antibiotic user clinics (HUC) than low user clinics (LUC).

Methods. Southern Israel is inhabited by two ethnic groups: Bedouins and Jews. 
Pre-PCV, DAP rates were higher in Bedouin children. In 2005–2009, yearly average 
of 10,002 Bedouin and 8,977 Jewish children <2 years were insured by Clalit Health 
Maintenance Organization, where all prescriptions are computerized. Active clinics 
during both pre- and post-PCV periods with ≥50 insured children <2  years were 
enrolled. Mixed Bedouin/Jewish clinics (14% of children) were excluded. DAP rates 
were calculated by age, antibiotic category and ethnicity. Clinics were classified as HUC 
(above median DAP rates) and LUC (below median rates). During 2009–2016, 137,663 
and 59,606 prescriptions were dispensed in HUC and LUC resp. among the Jewish 
children and 214,524 and 91,236 resp., among Bedouin children. PCV7/PCV13 were 
implemented in July 2009/November 2010 and rapidly reached ≥90% coverage.

Results. Proportion of dispensed antibiotics pre-PCV implementation is shown 
in Figure 1. Mean (/1,000 child year ±SD) DAP rates during pre PCV implementation 
were 3,246 ± 156 and 2,136 ± 11 in Bedouin and Jewish children resp. The respective 
figures in HUC and LUC were 4,033 ± 163 and 2,172 ± 205 in Bedouin children; and 
2,589 ± 33 and 1,417 ± 51 in Jewish children (P <0.001). Pre-PCV, no significant trends 
in DAP rates were observed, but the rates rapidly declined post PCV in HUC in both 
ethnic groups. The reduction was greater in HUC than LUC, and no decrease was seen 
in LUC for Jewish children (Figure 2). Similar trends were found with amoxicillin, the 
commonest dispensed antibiotic. No decline in azithromycin was seen in HUC, and a 
significant increase was found in LUC, in both ethnic groups.

Conclusion. PCV7/PCV13 implementation was associated with a significant 
decline of DAP rates except in LUC among Jewish children, resulting in partial closing 
of the gap between HUC and LUC. Similar trends were found in both ethnic groups 
despite significant differences in the pre-PCV DAP rates.
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Background. Although invasive pneumococcal disease (IPD) has declined fol-
lowing pneumococcal conjugate vaccines, both respiratory (R-IPD; e.g., pneumonias 
+/− empyema) and nonrespiratory IPD (NR-IPD) remain concerning. We evaluate 
13-valent pneumococcal conjugate vaccine (PCV13) impact on county-wide IPD, 
serotypes involved and patients affected since its 2010 introduction.

Methods. Prospective analysis of culture confirmed pediatric IPD was conducted 
in Orange County, CA following PCV13 vaccine implementation comparing 2010–2013 
(transition; Era 1) to 2014–2017 (full implementation; Era 2). We reviewed age, ethnicity, 
health status, immunizations, immune work up, site of infection, and serotype distribution.

Results. There were 135 IPD cases (78[58%] male; 63[47%] Hispanic, 38[28%] 
White, 14[10%] Asian, 9[7%] other and 11[8%] unknown). IPD decreased by 37.3% 
(Era 1 = 83 cases vs. Era 2 = 52). R-IPD (41.5%) and NR-IPD (58.5%) exhibited a 
similar decrease. Serotype was known for 116 (86%) cases. Overall PCV13 serotype 
incidence rate (IR) per 100,000 population decreased by 44.7%; of note non-PCV13 
decreased by 14.8%. The largest change was seen in PCV13 serotype NR-IPD (−60%) 
(Figure 1). As a percentage of PCV13 serotypes, 19A and 3 increased from 32 and 21% 
to 46% (+44%) and 27% (+29%), respectively. Meanwhile, 7F decreased from 36 to 
7% (−81%). R-IPD due to PCV13 serotype in children <5 years old did not decrease 
during the study (Figure 2). By Era 2 PCV13 immunization was broadly implemented 
(Figure 3). Despite being fully immunized, 12 patients (5[42%] male; 7[58%] White, 
4[33%] Asian, 1[8%] other) developed PCV13 serotype IPD. The majority (10/12) 
were previously healthy, with R-IPD (83%) and affected by serotypes 19A (58%) or 3 
(25%). No immune deficiency was identified among these subjects.

Conclusion. Pediatric IPD continues to decrease post PCV13 implementation, 
most notably due to a decrease in PCV13 serotype NR-IPD and disappearance of 7F. 
We did not see an increase in non-PCV13 IPD. Serotypes 19A and 3 remain a signifi-
cant proportion of a lower number of cases. Children <5 remain at highest risk for IPD, 
particularly R-IPD. A notable proportion of PCV13 serotype R-IPD occurred in fully 
immunized and previously healthy children.


