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Öz

Konjuge pnömokok aşılarının geliştirilmesi çocuklarda virülan, aşıya 
özgül serotiplerin neden olduğu hastalıkların kontrolünde çok başarılı 
olmuştur. Bununla birlikte pnömokokal konjuge aşıların yetersizliğine 
ilişkin, az sayıda bildiri mevcuttur. Burada, 13 valanlı konjuge pnömokok 
aşısı ile tam aşılanmış ve Streptococcus pneumoniae serotip 1’e bağlı sol 
taraflı plevral ampiyem tanısı alan, 25 aylık, immünkompetan bir erkek 
çocuk sunulmuştur. Bu olgu ile sistemik ulusal aşılama programlarının 
varlığına rağmen, invaziv pnömokokal hastalıkta aşı serotipleri dahil, S. 
pneumoniae serotiplerinin belirlenmesi ve izlenmesi için sürveyansın 
devamının gerektiği vurgulanmıştır.

Anahtar Kelimeler: Çocuk, plevral ampiyem, Streptococcus pneumo-
niae

Abstract

The development of pneumococcal conjugate vaccines for infants have 
been highly successful in controlling the disease caused by virulent vac-
cine-specific serotypes. However, there are a few reports on pneumococ-
cal conjugate vaccine failure. Here, we reported an immunocompetent, 
25-month-old boy who is fully vaccinated with 13 valent pneumococcal 
conjugate vaccine and diagnosed with left sided pleural empyema due 
to Streptococcus pneumoniae serotype 1. In this case, we wanted to em-
phasize that continued surveillance is necessary to determine and moni-
tor S. pneumoniae serotypes in invasive pneumococcal disease including 
vaccine serotypes, even in the setting of systemic national vaccination 
program.
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Introduction

Streptococcus pneumoniae is the most common cause of 
community acquired pneumonia and empyema in children 
(1). Invasive pneumococcal disease (IPD) is defined as the iso-
lation of S. pneumoniae from normally sterile body fluids such 

as blood, cerebrospinal fluid or pleural fluid (2). Development 
of pneumococcal polysaccharide-protein conjugate vaccines 
(PCVs) for infants have been highly successful in controlling 
the disease caused by virulent vaccine-specific serotypes (3). 
Seven-valent PCV including serotypes 4, 6B, 9V, 14, 18C, 19F, 
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23F was approved for the first time to prevent IPD in the USA 
in 2000. Ten-valent PCV containing serotypes 1, 5, and 7F in 
addition to PCV7 serotypes was licensed in Canada, Australia 
and Europe in 2008. Thirteen-valent PCV added serotypes 3, 
6A and 19A to PCV10 serotypes and was licensed in Chile and 
by European Medicines Agency in 2009 (1-3).

In Turkey, PCV7 was introduced to the national immuni-
zation schedule in 2008 and it was replaced with PCV13 in 
2011 (1). By the end of 2015, the vaccination rate of Turkish 
children with three doses of PCV13 was reported as 97% (4). 
It was presented that PCV13 was as immunogenic as PCV7 in 
the prevention of the disease with expanded protection and 
comparable safety (3). However, several cases of empyema 
caused by PCV13 serotypes in fully vaccinated children with 
PCV13 have been reported recently (5). Here, we presented a 
case of community acquired pleural empyema caused by S. 
pneumoniae serotype 1 in a fully vaccinated child with PCV13.

Case Report

A previously healthy 25-month-old boy was admitted to 
our hospital with three days of fever accompanied by new 
onset of shortness of breath. His past medical history was 
unremarkable. The patient had been vaccinated with four 
doses of PCV13. Physical examination revealed fever (37.8°C), 
irritability, tachycardia (heart rate 184  beats/min), tachypnea 
(50  breaths/min) intercostal, subcostal retractions and dimin-
ished breath sounds on left hemithorax. Oxygen saturation 
of the patient was 92% without supplemental oxygen. Lab-
oratory investigations were as follows: Hb 11.6 g/dL, periph-
eral blood white cell count, 4950/mm3 (neutrophils 50%, lym-
phocytes 42%, monocytes 8%); platelet count, 317.000/mm3, 
erythrocyte sedimentation rate (ESR), 80 mm/hour; C-reactive 
protein (CRP), 270 mg/L. Chest radiography demonstrated 
consolidations on the base of upper lobe, the superior of low-
er lobe of the left lung (Figure 1). Left sided pleural effusion 
with a thickness of 14 mm was detected on chest ultrasound. 
Diagnostic thoracentesis was performed, and purulent fluid 

was aspirated. Pleural fluid analysis was as follows: pH 6.9, 
abundant leukocytosis with 94% neutrophils, glucose 5 mg/
dL and lactate dehydrogenase 10.631 U/L. Gram-stain of the 
pleural fluid was negative. Intravenous ceftriaxone (100 mg/
kg/day), vancomycin (60 mg/kg/day), and clindamycin (40 
mg/kg/day) were commenced empirically. On the second day 
of hospitalization, left sided closed-tube thoracostomy drain-
age was undertaken. There after, due to insufficient drainage 
and the presence of septations, intrapleural fibrinolytic treat-
ment with tissue plasminogen activator (t-PA) was started to 
be implemented. After the sixth dose of t-PA, a total of 1100 
mL of fluid had been drained, and then pleural catheter was 
removed. Patient’s blood culture resulted negative. Pleural 
fluid culture yielded penicillin resistant, ceftriaxone suscepti-
ble S. pneumoniae. Antibiogram is demonstrated on Table 1. 
Vancomycin and clindamycin were stopped. The isolate was 
subsequently identified as serotype 1 by the capsular swell-
ing method (Quellung reaction) using commercially available 
antisera from the Statens Serum Institute (Copenhagen, Den-
mark). On follow-up, clinical and ultrasonographical findings 
gradually improved. After 14 days of hospitalization, the pa-
tient was discharged with oral cefuroxime axetil treatment. 
His total antibiotic treatment was completed in four weeks. 
No pathological findings were found on immunological eval-
uation which included absolute neutrophil and lymphocyte 
count, quantitative serum immunoglobulin levels (IgG, IgM, 
IgA, IgE), lymphocyte subset analysis and total complement 
pathway screen. He was HIV negative. Total anti-pneumococ-
cal antibody titer was detected as 27 mg/L (15-270). 

Discussion

Parapneumonic pleural empyema (PPE) is a serious disease 
and is often associated with significant morbidity. The recom-
mended total treatment course for pleural empyema is two 
to four weeks of proper parenteral therapy followed by oral 
therapy and closed-tube thoracostomy. In our case, we con-
tinued the antibiotic treatment for four weeks and pleural flu-
id was drained by closed-tube thoracostomy. S. pneumoniae is 
still the most common cause of community acquired PPE, and 
PCVs have been developed to prevent occurrence of IPDs (6).

Table 1. Antibiotic susceptibility results of isolated Streptococcus 
pneumoniae from pleural fluid

Antibiotic Susceptibility

Penicillin Resistant 

Vancomycin Susceptible

Clindamycin Susceptible

Ceftriaxone Susceptible

Trimethoprim/sulfamethoxazole Susceptible

Meropenem Susceptible

Figure 1. Consolidations on the base of upper lobe, the superior of lower 
lobe of left lung are seen on chest radiography.
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In a recent multicenter study from Turkey, S. pneumoniae 
serotypes have been determined in 156 children with empy-
ema, irrespective of their vaccination status. S. pneumoniae 
has been detected in 53 of 156 (34%) patients by PCR and se-
rotypes have been specified in 33 of them. The most common 
pneumococcal serotypes in that study were 1 and 5, which are 
covered by both PCV10 and PCV13 (1). In a study evaluating 
the impact of PCV13 on pneumococcal pneumonia at 8 chil-
dren’s hospitals in the United States, the data has been com-
pared 4 years both before and after the introduction of PCV13. 
It has been found that hospitalization rate of pneumococcal 
pneumonia decreased more than 50% after introduction of 
PCV13 in United States. Furthermore, hospitalization rate of 
cases caused by serotypes 19A and serotype 1 has been found 
to decline substantially, whereas decreases in cases due to 
serotype 3 have not been found (7). There are a few reports 
about direct and indirect effects of PCV13 against IPD. In a 
study from England and Wales, the effect of the PCV13 on IPD 
four years after its introduction has been evaluated. The over-
all incidence of IPD, together with 8 years of PCV7 and PCV13 
total vaccination period, has been reported as reduced by 
more than 50%. Authors have concluded that the herd pro-
tection induced by PCV7 is continuing, and similar indirect 
protection occurs from the additional serotypes covered by 
PCV13 (8). In another study from Spain, the direct, indirect and 
total effects of PCV13 on IPD in children have been estimated. 
In this population-based cohort study of 120.980 children, 206 
IPD cases have been detected. It has been found that overall 
IPD incidence in the vaccination period of 2011-2014 declined 
equally in vaccinated and non-vaccinated children, compared 
with non-vaccinated children in the pre-vaccine era. The direct 
effect of one or more doses of PCV13 against vaccine sero-
types has been found as 95% (9). In a nationwide surveillance 
study from Germany, bacterial etiology of PPE determined in 
the years of 2010-2017. It has been reported that 19 of 26 PPE/
pleural effusion cases in children with age-appropriate PCV13 
vaccination were due to serotype 3. It has been speculated 
that PCV13 may have relatively low effectiveness against se-
rotype 3 (10). There have been several reports of PCV13 failure 
associated with PPE caused by S. pneumoniae serotype 3 from 
Greece. It has been reported that 2-3 years after the introduc-
tion of the PCV13 vaccine, the predominant serotypes were 3 
and 19A, none of them was serotype 1 (11). There are two case 
reports of empyema caused by S. pneumoniae serotype 9V or 
19 A in the patients of fully vaccinated with PCV13 in 2017 
from Turkey and Morocco (12,13).

The term “vaccination failure” is described by the inability of 
the host to mount sufficient antibody responses after primary 
or booster vaccination. Vaccination failure may be caused by 
host related, vaccine-related and vaccination related reasons. 
Host-related reasons may include immunodeficiency, insuffi-

cient or suboptimal immune response to one or more antigenic 
vaccine components, age-related maturation and senescence 
of immune responsiveness, waning immunity, suboptimal 
health status at the vaccination time, interference due to other 
infectious agents, immunological interference and pre-existing 
infection with pathogen targeted by the vaccine. Vaccine-relat-
ed reasons may include incomplete coverage of strains sero-
types or genotypes, antigenic interference and manufacturing 
related reasons. Vaccination related reasons may include the 
fact that vaccine is not 100% efficacious against included an-
tigens, and may be due to incomplete coverage of strains, se-
rotypes, genotypes, antigenic variants, or escape mutants, anti-
genic interference or other vaccine–vaccine interactions in case 
of co-administered vaccines and manufacturing-related.  Failure 
to vaccinate may lead to other reasons like usage issues or im-
munization program related issues (14).  The presented case 
who was fully vaccinated with PCV13 had empyema caused 
by a PCV13 serotype, S. pneumoniae serotype 1, twelve months 
after the booster dose. Thus, the patient was timely vaccinated 
for an immunologic response to the vaccine. Furthermore, our 
patient’s immunological evaluation was normal, and the pa-
tient had anti-pneumococcal IgG titer in protective range. We 
thought that the occurrence of IPD caused by a PCV13 serotype 
may be associated with vaccination related reasons, the one 
stating that the vaccine is not 100% efficacious against includ-
ed antigens or escape mutants. However, we could not measure 
serotype specific antibody titers, so it is difficult to say that the 
vaccine is not 100% efficacious against the included antigens. 
In Turkey, a well-established vaccine monitorizing system, from 
the manufacturer to the patient, has been in effect since 2015 
(15).  Our case was born in 2015, and it is unknown that the vac-
cination monitoring system was enough not to evaluate this 
case as a vaccination related vaccine failure. 

It is concluded that breakthrough pleural empyema caused 
by S. pneumoniae serotype might occur in an immunocompe-
tent child fully vaccinated with PCV13. For this reason, con-
tinued surveillance is necessary to determine and monitor S. 
pneumoniae serotypes in IPD including PCV13 serotypes, even 
in the setting of systemic national vaccination program.
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