I/

°Neumo
Nepal Project

PhINIP

PNEUMOCOCCAL AND OTHER BACTERIAL MENINGITIS PATHOGENS
IN CHILDREN FROM URBAN NEPAL 2005-2016

Anju Maharjan!, Stephen Thorsoni, Meeru Gurung?!, Bibek Khadka!, Raju Pandit!, Ruby Basi!, Michael J Carter3, Krishna G. Prajapati?,

Madhav C. Gautam?, Ganesh Shah?, Imran Ansarit, Shrijana Shresthat, Neelam Adhikarit, Brian Wahl°>, Katherine L. O’Brien>,
Dominic F Kelly34, David Murdoch®, Andrew J. Pollard3-4

IDepartment of Paediatrics, Patan Academy of Health Sciences, Kathmandu, Nepal. “Department of Microbiology, Patan Academy of Health Sciences, Kathmandu, Nepal. 3Oxford Vaccine Group, Department of
Paediatrics, University of Oxford, United Kingdom. 4NIHR Oxford Biomedical Research Centre, Oxford, United Kingdom. °International Vaccine Access Center, Department of International Health, Johns Hopkins

Bloomberg School of Public Health, Baltimore, USA. ®Department of Pathology, University of Otago, Christchurch, New Zealand

INTRODUCTION

» Bacterial meningitis is an important cause of mortality and morbidity in children throughout the world. Streptococcus pneumoniae,

Haemophilus influenzae type b (Hib), and Neisseria meningitidis are the major causes of childhood meningitis and are vaccine preventable.

impact of PCV10 on pneumococcal meningitis.

METHODS

Invasive Bacterial Disease (IBD) Surveillance was undertaken of
admitted children <14 years in Patan Hospital since 2005.

All children with any suspicion of IBD (excluding wheezing alone
or acute gastroenteritis alone) had blood samples collected and
cultured. All children with suspected meningitis had CSF samples
collected for cell count, biochemistry and culture.

From 2005-2006 and mid-2009 to 2016, data were collected
from all admitted children with suspected IBD. From 2007 to
mid-2009 only those with any positive culture or >5 white blood
cells in cerebrospinal fluid (CSF) were recorded.

In all years, CSF samples were tested for S. pneumoniae using
Binax NOW immunochromatographic test if patient age was >1
month and CSF white cell count was >5 cells/mm3.

S. pneumoniae serotypes were determined by the Quellung
reaction.

PCR of CSF for S. pneumoniae, Hib, and N. meningitidis was
implemented in 2005, but the criteria for testing varied over the
2005-2016 period.

RESULTS

The study profile of children <14 years admitted to Patan
Hospital from 2005 to 2016 is given in Figure 1.

The most prevalent pathogen during the study period was S.
pneumoniae, which was identified in 52 cases (5%), followed

by Hib with 13 cases (1%; none since Hib vaccine introduction).

In the 16 months since PCV10 use, 7 CSF were Binax-positive,
all from PCV-unvaccinated children, while O were culture-
positive, compared with 45 pneumococcal positive cases by
Binax, PCR, or culture in the 124 months prior to PCV
introduction.

Figure 2 shows the changes overtime in number of
pneumococci identified in meningitis cases.

57% of S. pneumoniae isolates prior to PCV10 introduction
were serotypes in the vaccine, serotype 1 being the most
common.
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» Nepal introduced Hib vaccine in 2009 and 10-valent pneumococcal conjugate vaccine (PCV10) in 2015.

» We examined meningitis pathogens among children admitted to Patan hospital in Kathmandu, Nepal during 2005-2016 and assessed the

FIGURE 1
Study profile of children <14 years admitted to Patan Hospital

from 2005-2016

13,756 total hospitalized children with suspected IBD

4150 CSF samples collected (30%)

1130 children with meningitis as discharge
diagnoses based on clinical/ CSF parameters (8%)

52 S. pneumoniae (5%)
|

13 H. influenzae (1%)

7 N. meningitidis

|
28 isolated in blood
and/or CSF culture

Culture negative

16 PCV10 serotypes (57%)

FIGURE 2

Number of meningitis cases identified as pneumococcal from
CSF(culture, Binax or PCR) or blood (culture) from 2005 to 2016
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CONCLUSION

» S. pneumoniae is the leading cause of meningitis in children
in Kathmandu, Nepal.

» Early results from Nepal suggest a decline in pneumococcal
isolates from CSF after the introduction of PCV10 in 2015.

» 0Ongoing monitoring of PCV impact on vaccine serotype
S. pneumoniae meningitis and residual serotype disease is
iImportant.

REFERENCES

1. O’Brien KL, Wolfson LJ, Watt JP, et al. Burden of disease caused by Streptococcus pneumoniae in children younger than 5

years: global estimates Lancet 2009; 374: 893-902

2. Kelly DF, Thorson S, Maskey M, et al. The burden of vaccine-preventable invasive bacterial infections and pneumonia in

children admitted to hospital in urban Nepal: Int J Infect Dis. 2011 Jan;15(1):e17-23

3. Nhantumbo AA, Weldegebriel G, Katsande R, et al. Surveillance of impact of PCV-10 vaccine on pneumococcal

meningitis in Mozambique, 2013-2015 PLoS One 2017; 12(6): e0177746

This work is made possible with support from Gavi, the Vaccine Alliance

gford 2%

A
Th &
| &

@ VAC

nternational Vaccine Access Center

JOHNS HOPKINS

BLOOMBERG SCHOOL
of PUBLIC HEALTH



