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A case report of parapneumonic pleural
effusion caused by Streptococcus
pneumoniae serotype 19A in a child
immunized with 13-valent conjugate
pneumococcal vaccine
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Abstract

Background: Simple parapneumonic effusion is a pleural effusion associated with lung infection (i.e., pneumonia).
Streptococcus pneumoniae remains the most common pathogen causing parapneumonic effusions. In Morocco, the
pneumococcal conjugate vaccine 13-valent (PCV13) was introduced in the national immunization program in October
2010 in 2 + 1 schedule for prevention of pneumococcal disease, and replaced by the PCV10 in July 2012 in the same
schedule. We report a case of parapneumonic pleural effusions caused by S. pneumoniae serotype 19A in a child
immunized with 3 doses of PCV13.

Case presentation: This is a 2.5 years old previously healthy Moroccan female, fully vaccinated by PCV13 and
immunocompetent, admitted to a private medical clinic with a six months history of persistent asthma. On arrival
(7 February 2015), she was febrile to 40.3 °C with a brutal flu syndrome, chills, dry cough and serous rhinitis, for which
she received symptomatic treatment. A biological assessment was done that confirmed the clinical diagnosis of flu.
Seven days after, she presented a progressive deterioration of its general condition and the onset of severe abdominal
pain. She was hospitalized and a second biological assessment, computed tomography scans and chest radiography
were done that confirmed a diagnosis of a pneumococcal parapneumonia with abscess of the left lower lobe
with encysted empyema. Microbiological analysis of the pleural fluid showed a S. pneumoniae serotype 19A
with susceptibility intermediate to penicillin. The patient was treated by antibiotics including amoxicillin,
cefixime ceftriaxone and vancomycin.

Conclusions: We reported a case of parapneumonic pleural effusions caused by a vaccine serotype pneumococcal
19A occurring in an immunocompetent child immunized with 3 doses of PCV13.
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Background
Simple parapneumonic effusion is defined as pleural ef-
fusion associated with lung infection (i.e., pneumonia).
Indeed, parapneumonic pleural effusion is a complicated
state that occurs subsequently in community-acquired
pneumonia. This Complication often necessitates drain-
age and is associated with prolonged hospitalization [1].
Streptococcus pneumoniae remains the most common
pathogen causing parapneumonic effusions [2]. In
Morocco, the PCV13 was introduced in the national
immunization program in October 2010 in 2 + 1 sched-
ule for prevention of pneumococcal disease caused by
vaccine serotypes, such as 4, 6B, 9 V, 14, 18C, 19F, 23F
(included in PCV7) plus 1, 3, 5, 6A, 7F and 19A. The
PCV13 was replaced by the PCV10 in July 2012. Before
the PCV introduction, serotypes included in PCV10 and
PCV13 covered 71.6 and 82.4% of serotypes associated
with IPD among children under five years of age in
Casablanca, respectively [3]. However, pneumococcal
pneumonia in children or adult is not documented in
Morocco. Reports of vaccine failure from PCV13 have
been documented most frequently for serotype 3 causing
parapneumonic effusion. We reported a case of parapneu-
monic pleural effusion caused by S. pneumoniae serotype
19A in a child immunized with 3 doses of PCV13.

Case presentation
A 2.5 years old previously healthy Moroccan female was
admitted to a private medical clinic with an antecedent
of six months of persistent asthma that was controlled
by inhaled corticosteroid therapy. On admission at the
private medical clinic (7 February 2015), she was febrile
to 40.3 °C with a brutal flu syndromes: chills, dry cough
and serous rhinitis, for which she received symptomatic
treatment, comprising bed rest and paracetamol. More-
over, she had no dyspnoea, wheezing or crackles on aus-
cultation. After four days, she presented the same
symptoms, and a biological assessment was done that
confirmed the clinical diagnosis of flu: her white blood
cell count was 9540 cells/mm3 with 69.7% neutrophils,
hemoglobin at 11 g/dL, platelet count at 288,000/mm3,
C-reactive protein (CRP) was 2.3 mg/L. After seven days,
she presented a progressive deterioration of her general
conditions and the onset of severe abdominal pain that
led to the hospitalization and a second biological assess-
ment was done. According to this biological assessment,
her white blood cell count was 17,090 cells/mm3 with
85% neutrophils, hemoglobin at 11.1 g/dL, platelet count
at 338,000/mm3 and the CRP was elevated at 319.28 mg/L.
The abdominal-pelvic ultrasound performed in a context of
abdominal pain showed no abnormality. A specialized
Otorhinolaryngologic examination established the diagnosis
of bilateral acute otitis media (AOM), but the child did not
complain of earaches and showed no ear discharge. A

Treatment with ceftriaxone at 100 mg/kg/day for 3 days
was started. On the third day of this treatment, she became
afebrile and she left the clinic with the diagnosis of AOM
and the treatment of ceftriaxone was replaced by cefixime
per os at 8 mg/kg/day every 12 h for four days. At home,
because she developed once again a rapid fever, cefixime
was replaced by amoxicillin/clavulanate at 80 mg/kg/day
every 8 h for seven days, but this changing did not provide
any favourable clinical result. However, chest radiography
of front that was made in these hospital records was
initially misinterpreted and was wrongly considered as
normal. Thereafter, an extensive analysis of this first chest
radiograph showed an opacity of the left thoracic base,
erasing the totality of diaphragmatic cupola and filling the
pleural cul-de-sac with a pleural band of 1 cm thick (Fig. 1).
Moreover, the child has begun having evident difficulties to
breath with a chest pain, dyspnoea and expiratory moaning.
A second chest radiography was performed after thirteenth
day of disease. The result of this radiography rectified the
diagnosis and showed an excavated pneumonia in the lower
left lobe with a pleural effusion of 3 cm thick (Fig. 2).
Finally, a chest computed tomography scan confirmed the
diagnosis of abscess pneumonia with empyema (Fig. 3).
After 23rd day of the disease, the absence of apyrexia

despite amoxicillin/clavulanate treatment and the need to
identify the etiologic agent, the child was re-hospitalized
and a pleural puncture under general anaesthesia was per-
formed at two intercostal spaces (5th axillary and 6th pos-
terior). The 5th pleural space allowed to withdraw more
than 6 mL of pus and sent to the laboratory for analysis.

Fig. 1 Chest radiograph showed opacity of the left rib base (see arrow),
erasing the totality of the diaphragmatic cupola filling the pleural cul-de-sac
with a pleural band
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Laboratory analysis was performed at the Microbiol-
ogy Laboratory of Ibn Rochd University Hospital Centre
of Casablanca. This analysis showed a diplococci positive
Gram in direct examination and bacterial culture revealed
the presence of S. pneumoniae. Serogrouping was done by
the checkerboard method with Pneumotest-latex (Statens
Serum Institute antisera, Copenhague, Denmark) and
serotyping was performed by Quellung capsule swelling
using Statens Serum Institute antisera (Copenhague,
Denmark). These methods of serogrouping/serotyping

classified the serotype as 19A. Antibiotic susceptibility
testing was done following the Clinical Laboratory
Standard Institute guidelines (CLSI, 2015). Erythro-
mycin, tetracycline, choramphenicol, vancomycin, levo-
floxacin, rifampicin and cotrimoxazole were tested by
disk diffusion; penicillin and ceftriaxone by E-test on
Mueller Hinton Agar supplemented with 5% sheep
blood. The strain was susceptible to vancomycin, chlor-
amphenicol, rifampicin and levofloxacin; intermediate
susceptibility to tetracycline, ceftriaxone (MIC = 2 μg/mL)
and penicillin (MIC = 4 μg/mL); and resistant to erythro-
mycin, and cotrimoxazole. Quality control of antibiotic
susceptibility testing was conducted using S. pneumoniae
ATCC 49619.
The final diagnosis of the disease was a pneumococcal

pneumonia with abscess of the left lower lobe with
encysted empyema: a pneumococcal parapneumonic
pleural effusion. The treatment with amoxicillin/clavula-
nate was stopped and replaced by ceftriaxone at
100 mg/kg/day by slow intravenous injection and vanco-
mycin 60 mg/kg/day by continuous infusion. After
10 days of these treatments, she continued as outpa-
tients with ceftriaxone in the same doses and teicoplanin
by slow intravenous injection in a single dose by day.
After eight days of these treatments, she was apyretic,
her white blood cell count was 4420 cells/mm3 with 15%
neutrophils, hemoglobin at 10.7 g/dL, platelet count at
308,000/mm3, and CRP was normal at 0.6 mg/L. The

Fig. 2 Excavated pneumonia in the lower left lobe (arrow 1) with a
pleural effusion of 3 cm thick (arrow 2)

Fig. 3 Computed tomography scans of the chest showing a significant parenchymal condensation and shrinking of the left basal pyramid
(narrow 1) with fluid collection of the convex, suggesting a pleural empyema on the left (narrow 2)
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pneumonia was completely treated as showed on chest
radiography (Fig. 4). After two weeks (24 march 2015),
antibiotic treatments were stopped.
The examination of her vaccine status showed that she

received PCV13 vaccine at 2 months of age, 4 months of
age and the third dose at 12 months of age (2 + 1 doses).
The development of IPD despite the complete vaccin-
ation, led us to undertake an immune deficiency evalu-
ation three months after the disease (on June). This
assessment revealed that the total classic complement
pathway screen was within normal range and Immuno-
globulin (Ig) Gamma and its subclasse, IgA and IgM levels
were normal. Furthermore, she has not presented any high
risk for invasive S. pneumoniae disease in children in-
cluded chronic heart disease (particularly cyanotic con-
genital heart disease and cardiac failure); diabetes mellitus;
cerebrospinal fluid leak; cochlear implant; sickle cell dis-
ease and other hemoglobinopathies; anatomic or func-
tional asplenia; HIV infection; chronic renal failure and
nephrotic syndrome.

Discussion
In a previous study, we reported data about IPD from
children less than five years of age in Casablanca [4]. We
showed that after vaccine implementation, the main IPD
that affected children were meningitis, bacteremia and
some rare cases of pleural infections. The examination
of vaccine status showed that 40% of vaccine serotypes
were isolated from children who received at least one
dose of PCV10 or PCV13 in Casablanca. Vaccination
schedule was incomplete for all vaccine failures
described in this last study [4]. Furthermore, the replace-
ment of PCV13 by PCV10 vaccine in the Moroccan NIP

could affect serotype distribution at national scale,
because PCV10 does not contain serotypes 3, 6A and
19A. Elsewhere, Vaccine coverage of PCVs vaccines in
children aged to 2 years of age was estimated to 88% at
the Grand Casablanca in 2014 as declared by the obser-
vatory regional of epidemiology service of health of
Casablanca. In the present case report, we reported a
pneumococcal parapneumonia in a child that previously
presented a flu infection associated with an AOM. Influ-
enza infections can make some people more susceptible
to develop bacterial pneumonia. S. pneumoniae is the
most common cause of this bacterial pneumonia among
children. Pneumococcal infections can be a serious
complication of seasonal influenza infections [5].
Pneumococcal infections are mainly caused by the

colonizing serotypes and are therefore more susceptible
to develop antibiotic resistance [6]. Moreover, antibiotic
pressure has a continuing role in increasing pneumococcal
resistant strains in respiratory infections. Pneumococcal
serotype 19A remains a redoubtable serotype because of
its clinical implication of pneumococcal disease and its
ability to develop higher level of antibiotics resistance [7].
As for the diagnosis of flu, it was based mainly on clinical

diagnosis because the child presented the majors clinical
symptoms of flu and the first biological assessment showed
no sign of inflammation in favour of bacterial infection.
Concerning the management of empyema, in most

cases, it is managed by drainage [8]. For the case pre-
sented here, due to the low abundance of pus in the em-
pyema, we did not practice the pleural drainage. We
adopted the strategy of the use of antibiotic therapy
alone without drainage, nor early decortications. The
persistence of fever for more than 10 days remains for
us a classical data in a context of empyema of the child.
Parapneumonic effusion and empyema are disease

processes that evolve over time and involve different
management strategies [8]. To prevent pneumococcal
diseases, WHO recommended the inclusion of PCVs in
childhood immunization programmes worldwide [9].
Surveillance after the introduction of a PCV to the
standard childhood immunization schedule demon-
strated that the vaccines were effective in preventing
IPD and providing herd immunity [10]. In the United
States after the introduction of PCV to the standard
childhood immunization schedule, the overall rate of
pneumococcal pneumonia has declined but the absolute
number of cases of complicated pneumococcal pneumo-
nia and the proportion of invasive pneumococcal disease
caused by pneumonia had increased [11].
Pneumococcal antibody titers vary over time, even in

healthy subjects. With the change of vaccine strategy,
waning coverage can occur for serotypes that not
include in the new vaccine. Vaccine failure has been
reported in fully immunized children, due to serotype 3

Fig. 4 Chest radiograph showing the cleaning of pneumonia and
empyema (see arrow)
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in the parapneumonic pleural effusion context after 3 + 1
doses of PCV13 [12], but also serotype 19A in bacteremic
pneumococcal pneumonia after 3 + 1 doses PCV13 [13].
There are currently no reports of PCV13 failure in pre-
venting complicated pneumonia caused by serotype 19A
among children vaccinated with the full 2 + 1 schedule.
These reported cases highlighted that pneumococcal sero-
types can differ in their abilities to colonize the nasophar-
ynx, and in whether they are likely to cause invasive
disease once they do colonization. The serotypes can differ
also in what disease manifestations (e.g., conjunctivitis,
otitis media, pneumonia, bacteremia, or meningitis) they
are more likely to cause and with what complication,
whether they are likely to be resistant to antimicrobial
agents or to escape vaccination, where they are most pre-
dominant geographically [7].
It is typical when describing vaccine failures, to verify

whether or not the PCV13 was administered correctly
with the correct formulation, no storage issues with the
doses, on the correct dates according to the child’s age.
According to the information provided by the paediatri-
cian who vaccinated the child, the three doses of PCV13
have been correctly administered in the antero-external
face of the thigh. Moreover, the vaccine complied with
the recommended cold chain.
A potential limitation of this case report is that we were

not able to determine the pneumococcal serotype 19A IgG
level for the patient during her illness and after disease.

Conclusions
This is the first documented case of parapneumonic
pleural effusions caused by vaccine serotype 19A occur-
ring in an immunocompetent child immunized with 3
doses of PCV13. Further surveillance is necessary to see
how the effectiveness of PCV10 vaccine will reduce IPD
caused by non-PCV10 vaccine serotypes.

Abbreviations
AOM: Acute otitis media; CRP: C-reactive protein; IPD: Invasive pneumococcal
disease; MIC: Minimum inhibitory concentration; PCV10: Pneumococcal
conjugate vaccine 10-valent; PCV13: Pneumococcal conjugate vaccine
13-valent; PCV7: Pneumococcal conjugate vaccine 7-valent

Acknowledgements
The authors thank Prof. Houria Belabbes, Department of Microbiology,
Faculty of Medicine and Pharmacy, Casablanca, Morocco and Dr. Katfy Khalid,
Bacteriology-Virology and Hospital Hygiene Laboratory, University Hospital
Centre Ibn Rochd of Casablanca, Morocco for their assistance.

Funding
No funding was obtained for this study.

Availability of data and materials
The data supporting the conclusions are included within the manuscript.

Authors’ contributions
NE and AA are responsible for general conception and design, coordinated
and helped to draft the manuscript. AA and ID carried out the analysis are
responsible for data collection. They performed interpretation of clinical data

and drafted the manuscript. KZ and AA are responsible for the final approval
of the article. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
All authors, participants (The patients/legal guardians) and partners agreed
the publication of data presented in this manuscript.

Ethics approval and consent to participate
This study was approved by the Ethical committee for biomedical research
of the University Mohammed V - Soussi, Faculty of Medicine, Pharmacy and
Dental Medicine of Rabat, Morocco. Written informed consent was obtained
from parents of the patient for publication of this Case report and any
accompanying images.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Laboratoire de Microbiologie, Faculté de Médecine et de Pharmacie, Hassan
II University of Casablanca, B.P 5696 Casablanca, Morocco. 2Service de
Microbiologie, CHU Ibn Rochd, B.P 2698 Casablanca, Morocco. 3Institut
Pasteur du Maroc, 1 Louis Pasteur place, Casablanca, Morocco. 4Service des
Maladies Infectieuses Pédiatriques, Hôpital d’Enfants Abderrahim Harouchi,
CHU Ibn Rochd, Casablanca, Morocco.

Received: 1 September 2015 Accepted: 25 April 2017

References
1. Resti M, Moriondo M, Cortimiglia M, et al. Italian Group for the Study of

Invasive Pneumococcal Disease. Community-acquired bacteremic
pneumococcal pneumonia in children: diagnosis and serotyping by real-
time polymerase chain reaction using blood samples. Clin Infect Dis.
2010;51:1042–9.

2. Li ST, Tancredi DJ. Empyema hospitalizations increased in US children
despite pneumococcal conjugate vaccine. Pediatrics. 2010;125:26.

3. Elmdaghri N, Benbachir M, Belabbes H, Zaki B, Benzaid H. Changing
epidemiology of pediatric Streptococcus pneumoniae isolates before vaccine
introduction in Casablanca (Morocco). Vaccine. 2012;30(Suppl 6):G46–50.

4. Diawara I, Zerouali K, Katfy K, Zaki B, Belabbes H, Najib J, Elmdaghri N.
Invasive pneumococcal disease among children younger than 5 years of
age before and after introduction of pneumococcal conjugate vaccine in
Casablanca, Morocco. Int J Infect Dis. 2015;40:95–101.

5. Dawood FS, Fiore A, Kamimoto L, Nowell M, Reingold A, Gershman K, Meek
J, Hadler J, Arnold KE, Ryan P, Lynfield R, Morin C, Baumbach J, Zansky S,
Bennett NM, Thomas A, Schaffner W, Kirschke D, Finelli L. Emerging
Infections Program (EIP) Network. Influenza-associated pneumonia in
children hospitalized with laboratory-confirmed influenza, 2003-2008.
Pediatr Infect Dis J. 2010;29(7):585–90.

6. Simell B, Auranen K, Kayhty H, Goldblatt D, Dagan R, O'Brien KL. The
fundamental link between pneumococcal carriage and disease. Expert Rev
Vaccines. 2012;11:841–55.

7. Hausdorff WP, Brueggemann AB, Hackell JG, Scott JAG. Pneumococcal
Serotype Epidemiology. In: Siber GR, Klugman KP, Mäkelä PH, editors.
Pneumococal Vaccines. Washington DC: ASM press; 2008. p. 139–60.

8. Jaffé A, Balfour-Lynn IM. Management of empyema in children. Pediatr
Pulmonol. 2005;40:148.

9. World Health Organization (b). Pneumococcal conjugate vaccine for
childhood immunization-WHO position paper. Wkly Epidemiol Rec.
2012;87:129–44.

10. Harboe ZB, Dalby T, Weinberger DM, et al. Impact of 13-valent
pneumococcal conjugate vaccination in invasive pneumococcal disease
incidence and mortality. Clin Infect Dis. 2014;59:1066.

11. Grijalva CG, Nuorti JP, Zhu Y, Griffin MR. Increasing incidence of empyema
complicating childhood community-acquired pneumonia in the United
States. Clin Infect Dis. 2010;50:805.

Diawara et al. BMC Pediatrics  (2017) 17:114 Page 5 of 6



12. Antachopoulos C, Tsolia MN, Tzanakaki G, Xirogianni A, Dedousi O, Markou
G, Zografou SM, Eliades A, Kirvassilis F, Kesanopoulos K, Roilides E.
Parapneumonic pleural effusions caused by Streptococcus pneumoniae
serotype 3 in children immunized with 13-valent conjugated pneumococcal
vaccine. Pediatr Infect Dis J. 2014;33(1):81–3.

13. Iroh Tam PY, Hanisch BR, Forward B. Serotype 19A Bacteremic
Pneumococcal Pneumonia After 4 Doses of 13-Valent Conjugate Vaccine: A
Review of Pneumococcal Conjugate Vaccine Effectiveness. Clin Pediatr
(Phila). 2014; doi:10.1177/0009922814562550.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Diawara et al. BMC Pediatrics  (2017) 17:114 Page 6 of 6

http://dx.doi.org/10.1177/0009922814562550

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

