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Overview of pneumococcal disease in 
pediatric in Morocco
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Topics

• Nasopharyngeal carriage

• Invasive pneumococcal disease

– Incidence of IPD

– Serotype distribution

– Antibiotic resistance
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Pneumococcal Disease in Pediatric in Morocco

Study of nasopharyngeal carriage of Streptococcus pneumoniae and its antibiotics 
resistance in healthy children aged less than 2 years in the Marrakech region (Morocco)  

• 302 strains of S. pneumoniae were isolated from 660 healthy children 
(45.8%)

• Healthy carriage of S. pneumoniae was observed in 85.5% of urban 
children and in 58.9% of infants who were breastfed for less than 2 months

Epidemiology:
Study Results

Article SnapshotStudy Overview

• The study determined the prevalence and risk factors of pneumococcal 
nasopharyngeal carriage to assess the antibiotic susceptibility of the 
isolates and the serotypes present prior to the introduction of the 
conjugate pneumococcal vaccine

• The study from 2008 to 2009 and recruited healthy children aged from 2 to 
24 months with a mean age of 10.6 months

Source: Bouskraoui M. et al., 2015
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Pneumococcal Disease in Pediatric in Morocco

Study of nasopharyngeal carriage of Streptococcus pneumoniae and its antibiotics 
resistance in healthy children aged less than 2 years in the Marrakech region (Morocco)  

Source: Bouskraoui M. et al., 2015

Serotypes / Serogroupsa N (%)

6 25 (16.6%)

19F 19 (12.6%)

23 16 (10.6%)

14 13 (8.6%)

19Ab 11 (7.3%)

18 7 (5.1%)

9 5 (3.3%)

1 2 (1.5%)

4 1 (0.7%)

Table 1: Distribution of S. pneumoniae strains 

Serotypes
aNon groupable: 48 (32%) excluding the groupings 
(1,3,4,6,9,14,18,19,23); b19 no A and no F: 3 2.2%)

Serotype Distribution:
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12,6%

10,6%
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• 6, 19F, 23, 14, 19A, 18 and 9 serotypes were frequent in the S. pneumoniae isolates

• Serotype coverage by the heptavalent pneumococcal vaccine was 57% while the 13-valent conjugate vaccine offered 
85% coverage

Figure 1: Distribution of S. pneumoniae strains 
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Antibiotics resistance :
• Antibiotics resistance of strains isolated was relatively low regarding data of litterature.

• 34,7% of strains isolated had a decreased susceptibility to penicillin. 
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Pneumococcal Disease in Pediatric in Morocco

Invasive pneumococcal disease among children younger than 5 years of age before and 
after introduction of pneumococcal conjugate vaccine in Casablanca, Morocco  

Source: Diawara I. et al., 2015

• The study compared the incidence rate of IPD (invasive 
pneumococcal disease), rates of antibiotic resistance and 
serotype distribution in Moroccan children ≤ 5 years old, before 
and after the introduction of PCVs (pneumococcal conjugate 
vaccines) in Morocco

• The time period before the introduction of PCV was defined as 
January 2007–October 2010, and that after the introduction was 
January 2011–December 2014

• The children were divided into 2 age groups:

− children ≤ 2 years old

− children between 2 to 5 years

Study Overview Article Snapshot
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Pneumococcal Disease in Pediatric in Morocco

Invasive pneumococcal disease among children younger than 5 years of age before and 
after introduction of pneumococcal conjugate vaccine in Casablanca, Morocco  

Note: IPD – Invasive Pneumococcal Diseases                                            Source: Diawara I. et al., 2015

Study Results

• 136 cases of IPD were detected, and S. pneumonia isolates were recovered from these children

− Among them, 91 isolates were from the pre-implementation period (79 from children ≤ 2 years old and 12 from children 
>2-5 years old)

− 45 isolates were detected in the post-implementation period (32 from children ≤ 2 years old and 13 from children >2-5 
years old)

• The overall annual incidence rate of IPD decreased significantly from 34.6 to 13.5 per 100,000 populations among 
children ≤ 2 years of age, before and after vaccination, respectively

• For children between 2 to 5 years of age, the rate of IPD incidence for the pre- and post-vaccination period showed a non-
significant change

Incidence Rate of IPD:

• No significant differences were observed in the antimicrobial resistance rates between pre and post-vaccination periods for 
erythromycin, tetracycline, chloramphenicol (p > 0.05) for the two age groups (≤ 2 years and >2–5 years old)

• A significant reduction of penicillin and cotrimoxazole non-susceptible strains occurred in children under 2 years old. The 
proportion changed from 50.6% to 21.9% (p = 0.005) and from 39.2% to 6.3%(p = 0.0004) for PNSP and cotrimoxazole non-
susceptible strains respectively. All the strains were susceptible to ceftriaxone.

Antibiotic Resistance:

79

32

12 13
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100

Pre-implementation 
period (n=91)

Post-implementation 
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≤ 2 years old >2-5 years old

Figure 1: Distribution of S. pneumoniae in 
children of ≤2 years old and >2-5 years old 
during pre and post implementation period N
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Pneumococcal Disease in Pediatric in Morocco

Invasive pneumococcal disease among children younger than 5 years of age before and 
after introduction of pneumococcal conjugate vaccine in Casablanca, Morocco  

Notes: PCV – Pneumococcal Conjugate Vaccine; PNSP – Penicillin Non-susceptible S. pneumoniae; IPD – Invasive Pneumococcal Diseases
Source: Diawara I. et al., 2015

Serotypes

Pre-implementation –
2007-2010

No. of cases/100,000 
populations

Post-implementation – 2011 – 2014
No. of cases/100,000 populations 

P-value

2011 2012 2013 2014 Total (2011-2014)

≤ 2 years old 
PCV7 serotypesa 18.0 1.7 8.5 8.4 0.0 4.6 <0.0001

PCV10-nonPCV7 serotypesb 5.7 1.7 0.0 0.0 3.3 1.3 0.02
PCV13-nonPCV10 serotypesc 5.7 1.7 1.7 0.0 0.0 0.8 0.003

Non-PCV13 serotypesd 5.3 10.3 3.4 6.7 6.7 6.8 NS

Total 34.6 15.4 13.6 15.1 10.0 13.5 <0.0001
> 2 - 5 years old

PCV7 serotypes 0.6 0.04 0.4 0.4 0.4 0.4 NS
PCV10-nonPCV7 serotypes 0.3 0.0 0.4 0.8 0.0 0.3 NS

PCV13-nonPCV10 serotypes 0.2 0.08 0.0 0.0 0.0 0.2 NS

Non-PCV13 serotypes 0.2 0.0 0.0 0.0 1.6 0.4 NS
Total 1.2 0.1 0.8 1.2 2.0 1.3 NS

Notes: Incidences were calculated as incidence = Number of serotype x 100,000/ populations (≤ 2 years old or 2 - 5 years old) during the years of surveillance at Casablanca; The Grand 
Casablanca population was estimated at 56,319 in 2007 and 59,993 in 2014 for children ≤ 2 years, and 237,278 in 2007 and 252,750 in 2014 for children >2 – 5 years old; aPCV7 vaccine 
serotypes are: 4, 6B, 9V, 14, 18C, 19F and 23F; bPCV10-nonPCV7 are: 1, 5 and 7F; cPCV13-nonPCV10 are 3, 6A and 19A; dNon-PCV13 serotype; NS – non-significant

Table 2: Incidence of vaccine and non-vaccine serotypes according to age groups before and after introduction of PCVs in Morocco

Serotype Distribution:
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Pneumococcal Disease in Pediatric in Morocco

Four years laboratory-based surveillance of invasive Pneumococcal Diseases in Morocco: 
what Impacts of the Pneumococcal Conjugate Vaccine in Moroccan population

Note: The research paper represents data for all age groups, however, we have highlighted data for the pediatric population only; *The graph has been recreated 
using the ScanIT tool, and may not reflect the exact values. Source: Diawara I. et al., 2014

• A total of 186 invasive S. pneumoniae strains were isolated

Etiology:

Study Results

Figure 1: Sample of invasive S. pneumoniae isolates in the two periods*
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• The study evaluated the incidence of invasive pneumococcal diseases 
(IPD) in Casablanca before and after the introduction of pneumococcal 
vaccine (PCV13). It also determined the rates of antibiotic resistance and 
serotype distribution

− It included patients aged 10 days to 80 years old

− The study considered January 2008 to December 2009 as the time 
period before the introduction of PCV13 vaccine, and January 
2011 to December 2012 as the post vaccine introduction period

Study Overview Article Snapshot
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Pneumococcal Disease in Pediatric in Morocco

Four years laboratory-based surveillance of invasive Pneumococcal Diseases in Morocco: 
what Impacts of the Pneumococcal Conjugate Vaccine in Moroccan population

Incidence Rate of IPD:

• In the pre-vaccination period, 112 IPD cases 
were observed and 74 IPD cases were observed 
after the introduction of the PCV vaccine

• A significant reduction in the rate of IPD 
incidence was observed in children aged 
below 5 years, and in PCV-13 and PCV-10 
serotypes in the same age group

Serotype Distribution:
• Serotypes 19A, 1, 23F, 19F, 6B, 3, 7F, 18C, 24 and 

8, were most prevalent in the pre-vaccination period 
while serotypes 3, 6B, 14,8,19A, 1, 7F and 6A were 
more frequent in the post-vaccination period in all 
age groups

• In children aged less than 5 years, the theoretical 
coverage of PCV10 and PCV13 serotypes reduced 
from 70% to 45%(p = 0.05) and from 82.6 % to 63.6 
% (p=0.02) in the pre- and post-vaccination periods, 
respectively

Age group 
(years)

Pre-vaccination Post-vaccination
P

valueNo. of 
cases

Incidence*
No. of 
cases

Incidence*

All Serotypes

All ages 112 0.78 74 0.47 0.0006

<5 46 1.49 22 0.68 0.019

5–14 14 0.45 10 0.31 NS

PCV13 Serotypes

All ages 67 39 0.0014

<5 38 14 0.0004

5–14 7 0.23 6 0.19 NS

PCV10 Serotypes

All ages 49 0.34 23 0.15 0.0005

<5 29 0.94 10 0.31 0.001

5–14 6 0.19 3 0.09 NS

Table 1: Distribution of clinical IPD before and after vaccine introduction

Note: PCV – Pneumococcal Conjugate Vaccine; IPD – Invasive Pneumococcal Diseases; The research paper represents data for all age groups, however, we have 
highlighted data for the pediatric population only. Source: Diawara I. et al., 2014

Note: *Incidence is number of cases/ 1000 admission; NS – not significant
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Pneumococcal Disease in Pediatric in Morocco

Four years laboratory-based surveillance of invasive Pneumococcal Diseases in Morocco: 
what Impacts of the Pneumococcal Conjugate Vaccine in Moroccan population

Serotype Distribution:

Note: NVT – Non Vaccine Type; IPD – Invasive Pneumococcal Diseases; The research paper represents data for all age groups, however, we have highlighted data 
for the pediatric population only; *The graph has been recreated using the ScanIT tool, and may not reflect the exact values. Source: Diawara I. et al., 2014

Figure 4: Serotype distribution of invasive pneumococcal strains in children <5 years before and after the PCV vaccine introduction*

N
u

m
b

er
 o

f i
so

la
te

s 5

4

6

4 4

3 3 3

6

1 1 1 1

4

3

1

4

1 1

2 2

1 1 1

2

3

0

7

18C14 218F4 819F6B 6A9V 23F 1 5 7F 3 19A 10 11 7A NVT

Before vaccination After VaccinationPCV 10 – 71% vs 45% (p=0.05)

PCV 13 – 82.6% vs 63.6% (p=0.02)

Serotypes



11

Pneumococcal Disease in Pediatric in Morocco

Serotypes and Antibiotic Susceptibility of Streptococcus pneumoniae Isolates from Invasive 
Pneumococcal Disease in Morocco (Meningitis Cases) 

Source: Chaiboub S. et al., 2017

• 81% of the S. penumoniae strains were resistant against antibiotics 
while the other 19% were sensitive

Antibiotic Susceptibility:

Study Results
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Antibiotics

Figure 1: Streptococcus pneumoniae rate resistant to antibiotic discs*

Study Overview

• The study assessed the antimicrobial susceptibility of Streptococcus 
pneumoniae isolates from invasive incidences of meningitis cases and 
their serotype distribution between 2012 and 2013

Article Snapshot
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Pneumococcal Disease in Pediatric in Morocco

Serotypes and Antibiotic Susceptibility of Streptococcus pneumoniae Isolates from Invasive 
Pneumococcal Disease in Morocco (Meningitis Cases) 

Source: Chaiboub S. et al., 2017

Antibiotics tested 
family

Serotypes 
Pneumococcal strains 
expressing resistance

Resistance 
relative 

frequencies
Penicillins / Cephalosporins
Penicillin G, oxacillin and 

amoxicillin
2, 5, 6, 16, 19A, 23

44%
Cefotaxime 2

Macrolides
Erythromycine

2, 5, 6, 23, 19A 31%
Spiramycin 

Sulfamides-trimethoprim
Trimethoprimsulfametho-

-xazole
1, 6, 23, 32, 37%

Phenicoles 
Chloramphenicol 23 12%

Glycopeptides
Vancomycin 32 6%

Aminosides
Gentamicine 32 6%

Table 1: Profile of resistance compared to different pneumococcal 
serotypes

Conclusion: The study reported more than half of the pneumococcal isolates to be resistant to penicillin with different 
percentages observed with other antibiotics
Conclusion: The study reported more than half of the pneumococcal isolates to be resistant to penicillin with different 
percentages observed with other antibiotics

• A total of 9 serotypes – 1, 2, 5, 6, 12, 16, 19A, 23, 32, were 
isolated from invasive cases

• Resistance to penicillin was observed in serotypes 2, 5, 6, 
16, 19A, 23 with a percentage of 56%

Serotype Distribution:
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Pneumococcal Disease in Pediatric in Morocco

Molecular characterization of penicillin non-susceptible S. pneumoniae isolated before and 
after pneumococcal conjugate vaccine implementation in Casablanca, Morocco 

Source: Diawara I. et al., 2017

• The study aimed to determine the prevalence and molecular 
evolution of penicillin non-susceptible S. pneumoniae (PNSP) 
isolated from IPD (pneumococcal invasive diseases), before 
and after the introduction of pneumococcal conjugate vaccine in 
Casablanca, Morocco

− In the study, 2007–2010 has been considered as the 
time period before the introduction of PCV 
(pneumococcal conjugate vaccine), and 2011–2014 as 
the post vaccine introduction period

• The study analyzed 361 S. pneumoniae isolates, collected from 
patients admitted for pneumonia between 2007 and 2014

Study Overview Article Snapshot
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Pneumococcal Disease in Pediatric in Morocco

Molecular characterization of penicillin non-susceptible S. pneumoniae isolated before and 
after pneumococcal conjugate vaccine implementation in Casablanca, Morocco 

Note: *intermediate susceptibility
Source: Diawara I. et al., 2017

Study Results

• Of the total 361 S. pneumoniae isolates, 54.7% isolates were obtained from children aged 0 to 14 years belonging to the pre-
vaccination period, and 41% from the post-vaccination period

• 22.2% of the S. pneumoniae isolates were recognized as PNSP (penicillin non-susceptible S. pneumoniae)

− The proportion of PNSP in pre- and post-vaccination periods were 31% and 13% (p = 0.009), respectively

− Proportion of PNSP isolated from pediatric patients decreased from 34.5% to 22.9% (p = 0.1) before and after vaccine 
implementation

Prevalence:

• In the pre- and post- vaccination periods, PNSP showed varied resistance to multiple antibiotics (Figure1)

Antibiotic Susceptibility:
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Figure 1: Antibiotic Susceptibility of PNSP

Antibiotics
Pre-vaccination

period
(PNSP = 80)

Post-vaccination
period

(PNSP = 23)

Cotrimoxazole 66.7% 56.5%

Tetracycline 40% 47.8%

Erythromycin 21% 47.8%

Chloramphenicol 5.1% –

Ceftriaxone 5.1% 8.7%*

Table 1: Antibiotic Susceptibility of PNSP
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Pneumococcal Disease in Pediatric in Morocco

Molecular characterization of penicillin non-susceptible S. pneumoniae isolated before and 
after pneumococcal conjugate vaccine implementation in Casablanca, Morocco 

Notes: PNSP – penicillin non-susceptible S. pneumoniae; IPD – invasive pneumococcal diseases; *The graph has been recreated using the ScanIT tool, and may not 
reflect the exact values. Source: Diawara I. et al., 2017

• The leading PNSP serotypes were 14 (33% vs. 57%) and 19A (18 vs. 14%), before and after vaccination among 
children

• Serotype distribution revealed that vaccine serotypes and non-vaccine serotypes represented 90% and 10% of the PNSP 
isolated in children before vaccination

• Once the vaccine was introduced, vaccine and non-vaccine serotypes were represented as 85.7% and 14.3%, respectively

Serotype Distribution:

Serotype distribution of 80 PNSP isolated from IPD among children and adult in Morocco*

Conclusion: Study finding demonstrate a high degree of genetic diversity among PNSP, and that probably, the clones specific 
to pre-vaccine periods was eliminated by large scale vaccination in Casablanca
Conclusion: Study finding demonstrate a high degree of genetic diversity among PNSP, and that probably, the clones specific 
to pre-vaccine periods was eliminated by large scale vaccination in Casablanca
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Pneumococcal Diseases | SOMIPEV

Results of the observatory community confirmed acute bacterial meningitis the child's 
bringing six Moroccan university hospital centers (2012-2017)

Source: Bouskraoui et al., 2018

• 302 children, aged 28 days to 14 years, suffered with community acute bacterial meningitis

− The infant population was worst hit by bacterial meningitis (46.35%)

Incidence:

• The multicenter retrospective study monitored the evolutionary aspects of meningitis 
epidemiology. Multiple hospitals were observed for community acute bacterial meningitis 
cases during 2012 – 2017

Study Overview

Study Results

Abstract Snapshot

Etiology:

• Most meningitis cases were caused 
by meningococcal meningitis (43.7%) 
and streptococcus pneumoniae 
(38.42%)

Treatment:
• A third generation cephalosporin-based monotherapy was administered to 97.68% of the cases, which yielded favorable 

results in 71.01%

44%

38%

15%
3%

Figure 1: Etiology of Meningitis cases
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Pneumococcal Diseases | SOMIPEV

Pneumococcal pneumonia in children under 14 years of age at Ibn Rochd Casablanca 
Hospital: results of 8 years of surveillance (2007-2014) 

Study Results

Abstract Snapshot

• In total, 44 strains of Streptococcus pneumoniae were isolated in the 
children, 70% (31/44) of the isolates were from children under 5 years of age

− 14 (36%), 19A (16%) and 23F (8%) were the dominated serotypes

Serotyping:

• Most deaths due to pneumococcal pneumonia occur in developing countries, 
of which 42% occur in Africa

• This retrospective study reported the prevalence of pneumococcal 
pneumonia, the distribution of serotypes and antibiotic susceptibility of strains 
isolated in children under 14 years of age, from 2007 to 2014

• All strains of pneumococcus were isolated from bronchial samples and / or 
blood cultures in the context of suspicion of pneumonia

Study Overview

Source: Posters, SOMIPEV 2015
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Pneumococcal Diseases at Marrakech CHU

• During this period, 248 bacteriologically confirmed invasive infections were recorded at any confounding site. The 
average age of the children was 3 years. 

• These II mainly affected the child under 4 years in 71% of cases, the child between 4 and 10 years in 25% and the child 
over 10 years in 4% of cases.

Oukkas & al. J. of Appl. Sci. And Research, 2019,7(1):16:25

Epidemiology of community invasive infections in children at Marrakech CHU (2010-2018)

• Invasive infections include meningitis, bacteremia, and puncture fluid infections. These infections are one of the main 
causes of severe morbidity and mortality in children.

• To establish the bacteriological profile of these invasive infections, a surveillance based on data from the microbiology 
laboratory was carried out, including all strains of pneumococcus, meningococcus and Haemophilus influenzae isolated 
from children hospitalized at the Pediatric Mother Child Division from LCS, Hemocultures and pleural fluid.

• Samples were taken from children under 15 years old and hospitalized at the various pediatric departments of the 
Mohammed VI University Hospital of Marrakech between January 2010 and December 2018.

Study Results

Study Overview
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Pneumococcal Diseases at Marrakech CHU

Figure 2 : Evolution between 2010 and 2018 according to the species isolated 
from invasive infections in children at Marrakech University Hospital (n = 248)

Pneumocoque

Méningocoque

H.influenzae b

2010 2011 2012 2013 2014 2015 2016 2017 2018

Oukkas & al. J. of Appl. Sci. And Research, 2019,7(1):16:25

Epidemiology of community invasive infections in children at Marrakech CHU (2010-2018)

Figure 1: Distribution of invasive infections in children 
according to species at the University Hospital of 

Marrakech between 2010 and December 2018 (n = 248)

• Pneumococcal IIs ranked first with 55% 
of the II organisms in children, followed by 
meningococcus 38% and H.influenzae 7% • Between 2010 and 2018, there was an increase in the prevalence 

of invasive pneumococcal infections from 2015.
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Pneumococcal Diseases at Marrakech CHU

Oukkas & al. J. of Appl. Sci. And Research, 2019,7(1):16:25

Epidemiology of community invasive infections in children at Marrakech CHU (2010-2018)

• A gradual and significant decrease in invasive infections with 
serotype vaccines was found over this period.

• Thus, there was a decrease in pneumococcal meningitis 
serotype (PCV10) and a replacement related to the 
progressive increase in pneumococcal meningitis of non-
vaccinal serotype in all age groups. 

• The predominant serotypes in meningitis were serotypes
23F (vaccinal), 15 (non-vaccinal), 19NA NB (non-vaccinal), 
3 (PCV13 vaccine), 19A (PCV 13 vaccine). Several other
non-vaccine serotypes were increasing compared to 2010, 
such as serotypes 15, 19NA NB, 11A and 12F. 

• The vaccine serotypes fell sharply between 2010 and 2018 
and from 2015, no vaccine serotype was found in 
meningitis in children. The serotypes included in PCV 13, 
3, 19A and 6A remained between 2010 and 2018.

• In children, a very significant regression of serotypes covered 
by PCV10 meningitis was found between 2010 and 2014 
ranging from 75% in 2010 to 14% in 2014 with a 
disappearance of serotypes covered by PCV 10 from 2015.

• Penicillin-reduced susceptibility strains accounted for 23% of 
all isolates. These strains were mainly found in non-vaccine 
serotypes. No C3G resistant strain was isolated.

Figure 3: Distribution of Pneumococcal serotypes isolated from 
meningitis in children at the University Hospital of Marrakech 

between 2010 and 2018 (n = 54)
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