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Background

Pneumonia is a leading cause of mortality in children aged less than 5 years. It
causes about 2 million (19%) of the 10.6 million deaths that occur annually in

the under five year-age group, majority of which occur in sub-Saharan Africa.!
Streptococcus pneumoniae, also known as pneumococcus, accounts for 30-50% of
these pneumonia-related deaths.>™*

Nigeria is one of the 10 countries where two-thirds of all deaths due to pneumonia
in children aged less than 5 years are concentrated.’ With a predicted annual total
of approximately 6 million new cases, Nigeria is also one of the 15 countries

with the highest estimated number of new cases of clinical pneumonia.? Despite
these data, there is surprisingly very limited information about nasopharyngeal
(NP) carriage, invasive disease (IPD), and antimicrobial resistance patterns for
pneumococcus in Nigeria.

Although harmless and asymptomatic by itself, NP carriage is a precondition

for invasive and non-invasive pneumococcal disease including bacteraemia and
pneumonia.®”’ Pneumococcal carriage is highly prevalent in developing countries at
all ages but particularly among children aged <5 years and is closely related to the

burden of pneumococcal disease.®!!

The study was carried out to describe the prevalence, risk factors for and
antimicrobial resistance patterns of pneumococcus carried in the nasopharynx of
healthy Nigerian children and adults.

Materials and methods

We conducted a cross sectional survey in 14 peri-urban Nigerian communities.
Demographic, personal, clinical information and data on general and age-specific
risk factors for NP carriage were obtained from study participants following
consent. NP swabs were obtained from each subject and processed using standard
methodology for culture and isolation of pneumococcus.'?!? E-test was used

to determine antimicrobial susceptibility. Univariate and multivariable logistic
regression models were used to assess risk factors for carriage. Risk factors were
examined in final random eftects logistic regression model to account for clustering
of carriage by location.

continued on page 10

ISID NEWS + April 2010 9




INTERNATIONAL SOCIETY

FOR INFECTIOUS DISEASES

ISID Small Grants Program continued from page 9

Results

We recruited 1023 subjects, from whom 1005 NP swabs were obtained. The
overall prevalence of NP carriage was 52.5%. It was higher in children (67.4%)
compared to adults (26%) and highest in young infants aged <9 months (~90%).
NP carriage reduced significantly with increasing age (P <0.001).Young age was
the only risk factor significantly associated with NP carriage. The odds of NP
carriage in children under age 5 years were more than 7 times that of adults =

40 years. Resistance to cotrimoxazole and tetracycline was high (93% and 84%).
About a third had intermediate resistance to penicillin while all were susceptible to
erythromycin.

Conclusions

NP carriage of pneumococcus is highly prevalent as in other developing countries
especially in young infants. Since pneumococcal NP carriage correlates with the
burden of invasive disease, it is reasonable to expect a significant burden of invasive
disease especially in children. Additional research is required to assess the burden
of invasive pneumococcal disease and outcomes especially in Nigerian children.
The antibiotic policy needs a review considering the level of resistance to first-line
antibiotics seen in this study. Additional work is also required to characterize the
prevalent serotypes of pneumococcus in Nigeria.

References

1. Bryce J, Boschi-Pinto C, Shibuya K, Black RE.WHO estimates of the causes of death in
children. Lancet 2005;365(9465):1147-52.

2.Rudan I, Boschi-Pinto C, Biloglav Z, Mulholland K, Campbell H. Epidemiology and etiology

of childhood pneumonia. Bull World Health Organ 2008;86(5):408-16.

3. UNICEF and WHO. Pneumonia: the forgotten killer of children. New York: United Nations
Children’s Fund, 2006.

4. Pneumococcal conjugate vaccine for childhood immunization--WHO position paper. Wkly
Epidemiol Rec 2007;82(12):93-104.

5.World Health Statistics,Geneva. WHO: 2007 available from http://www.who.int/whosis/
whostat2007.pdf (accessed 9 July 2009). Geneva, 2007.

6. Faden H, Dufty L, Wasielewski R, Wolf ], Krystofik D, TungY. Relationship between
nasopharyngeal colonization and the development of otitis media in children.
Tonawanda/Williamsville Pediatrics. ] Infect Dis 1997;175(6):1440-5.

7. Gray BM, Converse GM, 3rd, Dillon HC, Jr. Epidemiologic studies of Streptococcus
pneumoniae in infants: acquisition, carriage, and infection during the first 24 months of life.

J Infect Dis 1980;142(6):923-33.

8. Russell FM, Carapetis JR, Ketaiwai S, Kunabuli V, Taoi M, Biribo S, et al. Pneumococcal
nasopharyngeal carriage and patterns of penicillin resistance in young children in Fiji.

Ann Trop Paediatr 2006;26(3):187-97.

9. Soewignjo S, Gessner BD, Sutanto A, Steinhoft M, Prijanto M, Nelson C, et al. Streptococcus
pneumoniae nasopharyngeal carriage prevalence, serotype distribution, and resistance patterns among
children on Lombok Island, Indonesia. Clin Infect Dis 2001;32(7):1039-43.

10. Rivera-Olivero IA, Bogaert D, Bello T, del Nogal B, Sluijter M, Hermans PW, et al. Pneumococcal
carriage among indigenous Warao children in Venezuela: serotypes, susceptibility patterns, and
molecular epidemiology. Clin Infect Dis 2007;45(11):1427-34.

11. Hill PC, Akisanya A, Sankareh K, CheungYB, Saaka M, Lahai G, et al. Nasopharyngeal carriage
of Streptococcus pneumoniae in Gambian villagers. Clin Infect Dis 2006;43(6):673-9.

12. O’Brien KL, Nohynek H. Report from a WHO Working Group: standard method for detecting
upper respiratory carriage of Streptococcus pneumoniae. Pediatr Infect Dis J 2003;22(2):e1-11.

13. O’Brien KL, Bronsdon MA, Dagan R, Yagupsky P, Janco J, Elliott ], et al. Evaluation of a medium
(STGG) for transport and optimal recovery of Streptococcus pneumoniae from nasopharyngeal
secretions collected during field studies. ] Clin Microbiol 2001;39(3):1021-4.

ISID NEWS + April 2010

10


http://www.isid.org/



