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Foreword
Today, we share a collective vision to have the South-East Asia Region free of vaccine-

preventable diseases, where all countries provide equitable access to high-quality, safe, 

affordable vaccines and immunization services throughout the life-course. 

Overwhelming evidence demonstrates the benefits of immunization as one of the most 

successful and cost-effective health interventions ever known. Over the past several 

decades, immunization has achieved many milestones, including the eradication of 

smallpox, an accomplishment that has been called one of humanity’s greatest triumphs. 

Vaccines have saved countless lives, lowered the global incidence of polio by 99% and 

reduced illness, disability and death from diphtheria, tetanus, whooping cough, measles, 

Haemophilus influenzae type b disease and epidemic meningococcal A meningitis. We 

have been able to make the Region free of polio for the last 6 years and eliminate maternal 

and neonatal tetanus.

We have vaccines against more than 25 diseases in the present day world, and this has 

increased the need for better surveillance against these diseases to control or eliminate 

them. As the essence of this subject matter, I would like to highlight that high vaccination 

coverage may not necessarily indicate the case-load or disease burden in a population. We 

need to look into the surveillance performance as the key indicators to measure progress 

towards disease control and/ or elimination. 
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A functional vaccine-preventable disease surveillance system is a key part of public health 

decision-making in all countries. Thus, there is an urgent need to build on the current 

efforts to strengthen vaccine-preventable disease surveillance with the latest state-of-the-

art technologies at subnational and national levels. This will require a substantial and long-

term commitment of human and material resources, usually beginning with a systematic 

assessment of the national vaccine preventable diseased (VPD) surveillance system by 

working closely in partnership with all related partners and stakeholders.

I hope that this vaccine-preventable diseases surveillance guide will be well translated into 

respective national programmes and add to the efforts to have a high-quality surveillance 

system for priority vaccine-preventable diseases and help accelerate progress towards 

strengthening vaccine-preventable disease surveillance in our Region. 

Finally, every individual in our Region deserves our best work. We all agree that every 

family, no matter where residing, has the right to all immunization and health services 

that are provided by the respective government, in the spirit of universal health coverage 

contributing towards Sustainable Development Goals, especially Goal 3 on health. 

Dr Poonam Khetrapal Singh

Regional Director, WHO South-East Asia Region
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LIST OF ABBREBIATIONS

CFR case fatality rate

CHW community health worker

CI confidence interval

CIF case investigation form

CRF case report form

CSF cerebrospinal fluid

DNA deoxyribose nucleic acid

EIA enzyme immuno assay

ELISA
enzyme linked immuno-
sorbent assay

EPI
Expanded Programme on 
Immunization

Hib hemophilus influenza

HIV
Human immunodeficiency 
virus

HQ headquarter

ICD
International Classification of 
Diseases

IB-VPD
invasive bacterial vaccine 
preventable diseases

ID identity

IgG immunoglobulin G

IgM immunoglobulin M

IM intramuscular

IPD invasive pneumococcal disease

mL milliliter

Nm Neisseria meningitides

LIST OF ABBREBIATIONS

NPA nasopharyngeal aspirate

NPS nasopharyngeal swab

NRL national reference laboratory

ORI
outbreak response 
immunization

PFU plaque forming units

PPV23
23-valent polysaccharide 
vaccine 

RCT randomized control trial

RNA ribonucleic acid

RRL Regional Reference Laboratory

RT-PCR
reverse transcriptase 
polymerase chain reaction

SAGE
Strategic Advisory Group of 
Expert

SC subcutaneous

SIA
supplementary immunization 
activities

SMS short message service

SOP standard operating procedure

SPn streptococcus pneumonia

TCID tissue culture infective dose

URTI
upper respiratory tract 
infection

VPD vaccine preventable disease

WHO World Health Organization
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Invasive bacterial vaccine-preventable disease surveillance

1. Introduction 
The global invasive bacterial vaccine-preventable disease (IB-VPD) surveillance network 

includes sentinel surveillance hospitals and laboratories that report clinical, epidemiological 

and laboratory data on three groups of syndromes namely meningitis, pneumonia and 

sepsis among children aged <5 years to the national ministries of health and WHO. 

The global IB-VPD network promotes a tiered approach to sentinel surveillance. All sites 

conduct surveillance for meningitis (Tier 1), sentinel sites with enhanced capacity conduct 

pneumonia and sepsis surveillance in addition to meningitis surveillance (Tier 2), and a few 

specialized hospitals conduct population-based surveillance for all 3 disease syndromes, 

allowing for estimates of incidence rates derived from population-based denominators 

(Tier 3). At all sentinel surveillance hospitals, cerebrospinal fluid (CSF) is collected from 

suspected meningitis cases in accordance with standard clinical practice and examined 

at the sentinel surveillance site laboratory by microscopy (Gram stain), culture and a 

rapid diagnostic test (immunochromatographic or latex agglutination). Blood cultures are 

performed on suspected pneumonia and sepsis cases. CSF specimens and isolates are 

sent to national or regional reference laboratories for confirmation of isolates, polymerase 

chain reaction (PCR) testing of CSF and serotyping/sero-grouping.

WHO provides technical guidance to the sentinel sites in the WHO coordinated global 

network to produce high-quality epidemiological and microbiological data to make informed 

decisions on the introduction of vaccines (Haemophilus influenza b, pneumococcal and 

meningococcal) and to evaluate their impact. Since more countries in the Region are now 

looking towards establishing sentinel surveillance of IB-VPD, there is a need to standardize 

surveillance at existing sentinel surveillance hospitals of non-WHO-coordinated networks. 

Rationale of sentinel surveillance 

IB-VPD surveillance is complex and requires adherence to the highest quality of 

surveillance performance. Limiting surveillance to a carefully selected, fewer number of 

sentinel surveillance hospitals enables successfully meeting these indicators of surveillance 

quality. Moreover, cases can be enrolled for surveillance easily at a hospital setting as very 

high rates of patients of the target diseases are hospitalized exclusively to specialized 

hospitals. IB-VPD surveillance necessitates skilled health staff to perform procedures, 

such as lumbar-punctures, blood collection for culture and to minimize contamination of 

clinical specimens, etc. In IB-VPD surveillance, there is a need to send specimens very 

quickly to a high-quality diagnostic laboratory for processing to guarantee a high yield of 

targeted IB-VPD pathogens. A hospital-based surveillance strategy permits fulfilling these 

criteria. Additionally, sentinel surveillance has a lower cost as compared with that of the 

population-based strategy.
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Objectives

 The objective of the IB-VPD sentinel surveillance network is to:

1. Document the disease burden and describe the epidemiology of invasive bacterial 
vaccine-preventable diseases in a country or defined geographic area.

a. document the presence of the disease 

b. describe the disease epidemiology locally 

c. assess disease trends over time 

d. determine locally circulating serotypes/serogroups with a view to identifying 
correct vaccine types 

e. assist in determining the disease burden in the pre-vaccine introduction 
period.

2. Monitor the impact of vaccination on the epidemiology of IB-VPD caused by 
Haemophilus influenzae type b (Hib), Streptococcus pneumonia (pneumococcus) 
and Neisseria meningitidis (meningococcus) in the post-vaccine introduction 
period.

2. Case definitions

Tier 1: Meningitis Surveillance

Definition for case selection 

Suspected meningitis: Any child aged under 5 admitted to a sentinel surveillance hospital 

with sudden onset of fever (>38.5 ºC rectal or 38.0 ºC axillary) and one of the following 

signs: neck stiffness, altered consciousness with no other alternative diagnosis or other 

meningeal sign

Or

Any patient aged under 5 years hospitalized with a clinical diagnosis of meningitis.

Tier 2: Meningitis-Pneumonia-Sepsis Surveillance 

Tier 2 includes Tier one meningitis plus pneumonia and sepsis surveillance



9

INVASIVE BACTERIAL VACCINE 
PREVENTABLE DISEASE

Definition for case selection

Pneumonia: Any child aged under 5 admitted to a sentinel surveillance hospital, 

demonstrating a cough or difficulty in breathing and displaying fast breathing when calm 

(as defined by age):

zz age 0 to <2 months: 60 breaths/minute or more

zz age 2 to <12 months: 50 breaths/minute or more

zz age 12 to <59 months: 40 breaths/minute or more.

Other forms of pneumonia

Severe pneumonia: Any child aged under 5 admitted to a sentinel surveillance hospital, 

demonstrating a cough or difficulty in breathing and displaying one or more of the following:

zz inability to drink or breastfeed

zz vomiting 

zz convulsions

zz prostration/lethargy

zz chest in-drawing.

*WHO-defined endpoint pneumonia: Pneumonia in a patient with a chest radiograph 

showing an infiltrate consistent with pneumonia i.e. dense, fluffy alveolar consolidation 

and/or pleural effusion.

Sepsis: Any child aged under 5 admitted to a sentinel surveillance hospital conducting 

surveillance with the presence of at least two of the following danger signs and without 

meningitis or pneumonia clinical syndrome:

zz inability to drink or breastfeed

zz vomiting everything

zz convulsions (except in malaria 
endemic areas)

zz prostration/lethargy (abnormally 
sleepy or difficult to wake)

zz severe malnutrition.

3. Selecting sentinel sites 
Health facilities with a high probability of seeing cases of IBD-VPDs having good 

laboratory facilities and experienced well-qualified staff should be selected as sentinel sites 

and included in the reporting network to identify and report these diseases. The health 

facilities should be selected based on resources available to ensure system stability. They 

should have the capacity to report surveillance data, and motivation for participation. For 

representativeness, these sentinel sites should be geographically dispersed around the 

country with at least one per state in large countries, and should capture cases in all target 

age and socioeconomic groups. If mechanisms for timely specimen shipment or referral 

can be established, other hospitals that do not have laboratories but see large number of 

these cases can also be added to the reporting network.
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4. Case selection and investigation 
All suspected cases of meningitis, pneumonia and sepsis compatible with the definition 

for case selection should be enrolled depending on the tier of surveillance. A case report 

form (CRF) or case investigation form (CIF) should then be filled for each registered case. 

A data logbook should be kept for noting missing data. Surveillance officer should gather 

all core variables required for filling the CRF/CIF. A unique ID is assigned to each selected 

case during the registration and the same should be linked with laboratory specimens. The 

CRF/CIF should regularly be updated with any additional data that are required or with 

missing data if any, laboratory results (local laboratory results, details of specimens sent 

to national reference laboratories (NRL) or regional reference laboratories (RRL), results 

from NRL/RRL) and discharge data.

5. Specimen collection and transportation 
Cerebrospinal fluid: If bacterial meningitis is suspected, CSF is the best clinical specimen 

to use for isolation, identification and characterization of the etiological agents. The 

collection of CSF is an invasive procedure and should only be performed by experienced 

personnel under aseptic conditions. Three tubes should be labelled for collection of CSF 

and 1 mL of CSF is collected in each tube (for neonates/infants, three tubes of 0.5 mL CSF 

each are sufficient). The first tube is sent to the laboratory for chemical analysis (glucose 

and protein), the second tube to the microbiology laboratory for performing gram stain, 

culture, PCR and rapid diagnostic tests, and the third tube for haematology for recording 

the overall appearance and the white blood cell count. The first tube collected should 

not be sent to the microbiology laboratory as it might be contaminated with blood and 

affect culture. If only one tube of CSF is available, it should be given to the microbiology 

laboratory. 

CSF specimens should be transported to the laboratory as soon as possible at 20 ºC to 35 

ºC and plated within 1 hour. If CSF cannot be analysed in a microbiological laboratory (tube 

2) within 1 hour, it should be transported in T-I (Trans-Isolate) medium. T-I is a biphasic 

medium that is useful for CSF transportation and the primary culture of aetiological agents 

of bacterial meningitis. It should be stored upright, at 4 ºC when not in immediate use and 

warmed to room temperature (25 ºC) before use.

If a delay in transportation beyond 1 day is anticipated, a venting needle should be inserted 

to the inoculated T-I media and it should be incubated at 35 ºC–37 ºC with ~5% CO2 

overnight or until transportation is possible to improve bacterial survival. The venting 

needle should be removed and the rubber stopper should be wiped with 70% alcohol 

before sending the specimen to the laboratory.

Blood: Blood cultures are performed on suspected pneumonia and sepsis cases. Blood 

should also be collected in suspected meningitis cases when spinal tap is contraindicated, 
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when it cannot be performed for technical reasons or when bacteraemia is suspected. 

1–2 mL of blood from child is added to 20 mL blood culture broth. Inoculated blood 

culture bottles should be transported to laboratory immediately for overnight incubation 

at 35 ºC–37 ºC with ~5% CO2 and subsequent culture. If immediate transport to a 

microbiology laboratory is not feasible, inoculated blood culture bottles should be placed 

in an incubator at 35 ºC–37 ºC with ~5% CO2. 

6. Case classification of meningitis 
Probable bacterial meningitis: A suspected meningitis case with CSF examination showing 

at least one of the following:

zz turbid appearance

zz leukocytosis (>100 cells/mm3)

zz leukocytosis (10–100 cells/mm3) AND either an elevated protein (>100 mg/dl) 
or decreased glucose (<40 mg/dl).

If protein and glucose results are not available, diagnosis is made using the first two 

conditions (i.e. turbid appearance or leukocytosis >100 cells/mm3).

Confirmed meningitis: A suspected meningitis case that is laboratory-confirmed by growing 

(i.e. culturing) or identifying (i.e. by Gram stain, antigen detection, immunochromotography, 

PCR or other methods) a bacterial pathogen (Hib, pneumococcus or meningococcus) in 

the CSF or from the blood in a child with a clinical syndrome consistent with bacterial 

meningitis.

7. Case management 
The development of signs suggestive of acute meningitis and/or sepsis is a medical 

emergency and requires immediate intervention. Management priorities differ depending 

on the clinical presentation i.e. that of meningitis, or that of meningitis with associated 

severe sepsis. Treatment as per local standard guidelines should not be delayed while 

awaiting results of diagnostic tests. 

8. Public health intervention 
The Department of Public Health should be notified immediately so that a public health 

response in the form of chemoprophylaxis and/or immunization of contacts can be 

determined. 

Meningococcal disease: The public health response to meningococcal disease includes: 

identification of close contacts, arranging appropriate chemoprophylaxis and appropriate 

health education and information. Chemoprophylaxis is indicated only for those in close 

contact with a case in the 7 days preceding onset of illness.
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Rifampicin is the antibiotic of choice for chemoprophylaxis except for the following:

zz For women taking hormonal contraceptives ciprofloxacin is a preferred 
chemoprophylaxis option as rifampicin can affect the efficacy of these 
contraceptives.

zz For pregnant women ceftriaxone is the preferred chemoprophylaxis agent.

Hib disease: Chemoprophylaxis is recommended for household contacts only if there 

is an at-risk child (unvaccinated <10 years of age or partially vaccinated <4 years of 

age) or adult (asplenia, hyposplenism, etc.) in the household. Chemoprophylaxis is not 

recommended for preschool contacts of a single case. Chemoprophylaxis is recommended 

for preschool contacts if two or more cases occur within 2 months. Rifampicin is the 

recommended drug.

Chemoprophylaxis is not recommended for pregnant women.

Non-immunized or incompletely immunized contacts who are aged <12 months, should 

complete the vaccination schedule (e.g. have 3 primary doses or 2 primary doses plus 

Dose of Rifampicin:

Children 0–12 months: - 5 mg/Kg twice daily for 2 days

Children, 1–12 years: - 10 mg/Kg twice daily for 2 days (max 600 mg)

Children over 12 years and adults: 600 mg twice daily for 2 days.

Dose of Ciprofloxacin:

For adults: a single oral dose of 500mg

For children aged 12 years or more: a single oral dose of 500mg

For children aged 5–12 years: a single dose of 250mg

For children aged 2-–4 years: a single dose of 125mg.

Dose of Ceftriaxone:

For adults: a single dose of 250mg IM

For children 12 years of age and older: a single dose of 250mg IM

For children younger than 12 years of age: a single dose of 125mg IM.

Rifampicin dose for prophylaxis:

zz infants under 1 year of age – 10 mg/kg once daily for 4 days;

zz children and adults–20 mg/kg once daily for 4 days, max. 600 mg/day.
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a booster). When a first dose is given to a child >12 months of age, only one dose is 

recommended. Hib vaccine is usually not required for healthy children after 5 years.

Pneumococcal disease: Chemoprophylaxis is not normally recommended for contacts of 

cases of sporadic pneumococcal meningitis. Rarely S. pneumoniae can cause clusters of 

serious disease. Clusters have been described in settings such as hospitals, long-term care 

facilities, prisons, military settings, hostels and child day-care centres. Control measures 

that may be required include: infection control measures, antibiotic chemoprophylaxis 

and vaccination of close contacts. The choice of antibiotic should be guided by the in vitro 

susceptibility of the bacteria and the target population. If susceptible, amoxicillin (7-day 

course) has been used as first line and azithromycin (3-day course) or rifampicin (4 days) 

has been used where resistance to amoxicillin has been reported.

9. Data management 
zz Assign a unique medical record/patient identification (ID) number to all selected 

cases for enrolment during registration. 

zz Use the same unique medical record/patient identification number (ID) to link 
clinical/epidemiological information with the laboratory information.

zz The unique medical record/patient ID should be used on CRF/CIFs, sample 
labels, sample collection and reporting forms, laboratory logbook and surveillance 
logbook.

zz Fill a CIF/CRF for each case selected for enrolment. 

zz Gather all core data variables to complete CRF/CIFs.

zz Work with doctors, nurses and laboratory staff to collect these core data variables. 
Use different data sources, such as medical records, clinical and laboratory 
databases and laboratory test reports, to gather core variables. 

zz Update records every week. When submitting the CRF/CIF to the unit responsible 
for surveillance, ensure that all required core variables have been collected for all 
enrolled cases. 

zz Track cases for which additional data are expected, and update CRF/CIF records.

zz Cases with missing discharge data should be identified and the officers collecting 
data should review ward registries, medical records and work with doctors and 
nurses to gather these data when the patient is discharged.

zz Even after submission, if any missing/additional information has been collected, 
the central data team should be informed to update the records in the database. 
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zz Officers collecting data from the sentinel surveillance hospitals should maintain 
a data logbook. This logbook should have entries on missing data and notes on 
suspected errors. Missing data should be gathered and suspected errors should be 
verified and corrected by going back to the source documents. 

zz The data logbook should be regularly updated with follow-up visits to the wards, 
laboratories and interactions with clinicians, nursing and laboratory staff. The 
CRF/CIF entries and data logbook should be regularly reviewed to see if there are 
data fields, which consistently have the same problems. These problems generally 
indicate that some part of the data flow is not functioning properly and there is a 
need for data quality improvement.

zz If the sentinel surveillance uses hospital sample ID, or patient’s name in clinical 
specimens instead of a unique ID (case ID), the officer collecting data should 
enter case ID and the ID used for laboratory specimens in the logbook, follow up 
with the laboratory using the laboratory ID and update the laboratory information 
in the CRF/CIF. 

zz The central data team should work with officers collecting data to identify reasons 
for the data quality issues and to find ways to improve the data quality. Based 
on identified issues, officers collecting data may have to work among themselves 
and clinical and laboratory focal persons to improve data quality. The central 
unit responsible for surveillance should track all cases with samples sent to the 
National or Regional Reference Laboratory (RRL) for testing, follow up to gather 
results in a timely manner.

zz The results received from the RRL should be shared with doctors, nurses and 
hospital laboratory staff and also should be shared with the central data team to 
record in the database. 

zz Core data variables (Annex 02) should be analysed epidemiologically and results 
are shared with relevant stakeholders, including the clinicians and the staff at the 
sentinel surveillance hospital.
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10. Monitoring indicators
The core performance indicators for IB-VPD surveillance are:

Indicator Target 

1. Percent of monthly reports of case-based IB-VPD surveillance 
data (including zero reports) reported by sentinel surveillance sites 
according to the agreed timelines during the calendar year (12 
reports of case-based data per site per year) 

 At least 90% 

2. Percent of suspected meningitis cases with lumber puncture done Tier 1 = 90%; 

3. Percent of suspect pneumonia and sepsis cases with blood 
cultures performed

Tier 2 = 75%

4. Percent of Streptococcus pneumonia, Hemophilus influenza and 
Neisserria meningitidis cases identified by culture or PCR that 
have case-based serotype/serogroup data during the calendar year

90%

5. Percent of case-based IB-VPD surveillance records with complete 
core information

80%

1. Timeliness of reporting: 

Total number of monthly reports, including ‘zero reports’ received on time 
X 100

Total number of expected monthly reports# from sentinel surveillance sites 

# Expected number of monthly reports during the reporting period is calculated by multiplying the 
number of months during the reporting period (for a quarter-3 , for a year-12) by the number of 
surveillance sites in a given country 

2. Lumbar puncture performed: 

Total number of suspected meningitis cases that had a lumbar puncture 
performed

X 100
Total number of suspected meningitis cases enrolled for surveillance
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Global invasive bacterial vaccine preventable disease (IBVPD) network uses the 

following core indicators

1. Consistent case reporting throughout year

a. Reporting for all 12 months including confirmed zero reporting if there are no 
cases (Green zone in terms of performance) 

b. Reporting for at least 10-11 months including confirmed zero reporting if there 
are no cases (Yellow zone in terms of performance) 

2. Minimum number of cases reported by a sentinel surveillance site annually 

c. ≥100 suspected meningitis (Tier 1) ; ≥500 meningitis + pneumonia/sepsis 
(Tier 2) (Green zone in terms of performance) 

d. ≥80-99 meningitis (Tier 1) ; ≥400-499 meningitis + pneumonia/sepsis (Tier 
2) (Yellow zone in terms of performance) 

3. Number of suspect cases with specimen collected

e.  ≥90% (Green zone in terms of performance) 

f. ≥80% (Yellow zone in terms of performance) 

4. Number of laboratory confirmed cases with sero-type /sero-group 

g.  ≥80% Laboratory-confirmed cases with serotype/group (Green zone in terms 
of performance) 

h. ≥60% Laboratory-confirmed cases with serotype/group (Yellow zone in terms 
of performance)

3. Blood cultures collected:

Total number of suspected pneumonia and sepsis cases that have a blood 
culture performed X 100

Total number of suspected pneumonia and sepsis cases enrolled for surveillance 

4. Case-based serotype/serogroup data:

Total number of identified SPn, Hi, Nm cases with case based sero-type/sero-
group data 

X 100
Total number of identified Spn, Hi and Nm cases by any diagnostic method 

(culture, rapid diagnostic tests or PCR)

5. Records with complete core information:

Total number of case-based IB-VPD surveillance records with complete core 
information 

X 100
Total number of case-based IB-VPD surveillance records
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ANNEX 01- Invasive bacterial vaccine-preventable diseases
Meningitis and pneumonia are leading causes of morbidity and mortality in children 

globally with Streptococcus pneumonia (“pneumococcus”), Neisseria meningitides and 

Haemophilus influenza causing a large proportion of the disease burden. 

a. Streptococcus pneumonia
Pneumococcal infections include serious diseases, such as meningitis, bacteraemia and 

pneumonia as well as milder but more common illnesses, such as sinusitis and otitis 

media.

Aetiology

The causative agent, Streptococcus pneumoniae, frequently colonizes in the human 

nasopharynx, and is transmitted mainly through respiratory droplets. S. pneumoniae 

includes >90 serotypes. The distribution of serotypes that cause disease varies by 

age, disease syndrome, disease severity, geographic region and over time. Prior to the 

introduction of pneumococcal conjugate vaccines, 6–11 serotypes accounted for ≥70% 

of all invasive pneumococcal disease (IPD) occurring in children worldwide.

Transmission and reservoir

The incubation period of pneumococcal pneumonia is short, about 1 to 3 days. 

Streptococcus pneumoniae frequently colonizes the human nasopharynx and is transmitted 

mainly through respiratory droplets. Infants and young children are thought to be the main 

reservoir of this agent with cross-sectional point prevalence of nasopharyngeal carriage 

ranging from 27% in developed countries to 85% in developing countries.

Invasive pneumococcal disease

IPD is commonly defined as morbidity associated with the isolation of pneumococci from 

a normally sterile body site, such as the blood stream, or those secondary to blood stream 

spread, e.g. meningitis or septic arthritis; it does not include sites, such as the middle ear, 

which are infected by contiguous spread from the nasopharynx. Pneumonia is often caused 

by aspiration of pneumococci from the nasopharynx. When associated with bacteraemia, 

pneumonia is classified as IPD.

Most illnesses are sporadic. Outbreaks of pneumococcal disease are uncommon, but may 

occur in closed populations, such as nursing homes, childcare centres or other institutions. 

Annexes
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75% of IPD cases and 83% of pneumococcal meningitis occur in children aged <2 years. 

Case fatality rates (CFR) can be high for IPD, ranging up to 20% for septicemia and 50% 

for meningitis in developing countries. Mortality is greatest in younger infants.

In many countries routine use of pneumococcal conjugate vaccines has dramatically 

reduced the incidence of IPD and in some places IPD caused by vaccine serotypes has 

virtually disappeared, even in age groups not primarily targeted by the immunization 

programme (herd immunity effect).

Laboratory diagnosis

Laboratory diagnosis of S. pneumoniae based on growth in culture media can be made 

in most clinical microbiology laboratories, although prior antibiotic treatment, improper 

handling or transport of specimens, or use of inappropriate culture media, may result 

in failure to isolate the organism. Due to its unambiguous microbiological diagnosis, the 

incidence of IPD is frequently used as a measure of the incidence of severe pneumococcal 

disease in general.

Pneumococcal vaccines

Vaccines have been used to prevent pneumococcal disease for more than 30 years. 

Currently, there are two different types of pneumococcal vaccines on the market:

1. 23-valent polysaccharide vaccine (PPV23): In some high- or middle-income 
countries, PPV23 is recommended for populations proven to be at increased risk 
of morbidity and mortality from pneumococcal infection, including adults aged 
>65 years. PPV23 is also used to supplement the immune response following 
primary vaccination with one of the pneumococcal conjugate vaccines. 

2. Two types of conjugate vaccines are available since 2009, one 10-valent (PCV10), 
the other 13-valent (PCV13): Both PCV10 and PCV13 are licensed for active 
immunization for the prevention of invasive disease, pneumonia and acute otitis 
media caused by the respective vaccine serotypes of S. pneumoniae in infants and 
children from 6 weeks to 5 years of age. In addition, PCV13 is licensed for the 
prevention of pneumococcal disease in adults >50 years of age.

WHO recommends the inclusion of PCVs in childhood immunization programmes 

worldwide. In particular, countries with high childhood mortality (i.e. under 5 mortality 

rate of >50 deaths/1000 births) should make the introduction of these multivalent PCVs 

a high priority.
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b. Haemophilus influenza
Invasive Hib disease presents most frequently as meningitis (approximately 50%–65% of 

invasive Hib infections), but may also present as bacteraemic pneumonia, bacteraemia, 

cellulitis, epiglottitis, septic arthritis, osteomyelitis and pericarditis.

Diseases caused by direct spread from the nasopharynx are usually considered non-invasive 

and include non-bacteraemic pneumonia, otitis media, sinusitis and conjunctivitis. The time 

between infection with Hib and the appearance of symptoms is between 2 and 10 days.

Hib meningitis cannot be differentiated from meningitis caused by other bacterial 

pathogens on clinical examination alone; the clinical presentation of bacterial meningitis 

can vary considerably. The most common symptoms are acute onset of fever, headache, 

seizures and one or more of the following signs: neck stiffness, altered consciousness or 

other meningeal signs (e.g. photophobia). In infants <6 months of age, the signs and 

symptoms may be non-specific but often include a bulging fontanelle. Even with adequate 

medical treatment, 5% of children with Hib meningitis die and 20%–40% of survivors 

suffer severe sequelae, including blindness, deafness and learning disabilities. Where 

resources are limited, the fatality rates are considerably higher, ranging from 20% to 60%.

Hib pneumonia is clinically indistinguishable from pneumonia caused by other bacteria. 

Symptoms include cough, fever, rapid breathing (>40 breaths per minute) and lower 

chest wall in-drawing. Acute epiglottitis is the swelling and inflammation of the epiglottis 

and surrounding tissues and may lead to acute respiratory obstruction. This form of Hib 

disease was common in older children in North America and Europe in the pre-vaccination 

era; it is rarely reported from developing countries where Hib disease occurs in younger 

children. Symptoms include high fever, sore throat, difficulty in swallowing and stridor.

Diagnosis

In clinically suspected Hib meningitis the etiological diagnosis can be achieved by: isolating 

Hib from cerebrospinal fluid (CSF); a positive latex agglutination, immunochromatographic 

test or polymerase chain reaction (PCR) test for Hib from CSF; finding purulent CSF 

with a gram stain showing gram negative coccobacilli; or by growth of Hib from blood 

cultures. Infection in other sites may be proven through demonstration of Hib or Hib-

specific components in the affected body fluid or tissue. However, culturing Hib requires 

special transport and growth conditions; antibiotic treatment given prior to bacteriological 

sampling may impair isolation of the organism.
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It is difficult to identify the bacterial etiology of pneumonia. Blood cultures are an 

accurate way of identifying a bacterial agent as a cause of pneumonia, but for the reasons 

noted above blood cultures are positive in only a small proportion of cases of bacterial 

pneumonia, including those caused by Hib. Cultures of lung aspirates are also accurate 

but this procedure is rarely carried out due to its invasiveness. Consequently, it is likely 

that the burden of Hib pneumonia is underestimated.

Treatment

Hib disease is treated with appropriate antibiotics, symptomatic treatment and supportive 

treatment of sequelae. The choice of therapy depends on the presentation of Hib disease 

and local patterns of antibiotic resistance. Antibiotic resistance is a growing challenge.

Antibiotic resistant Hib isolates were first reported between 1972 and 1974 in Europe and 

the United States and currently 20%–30% of isolates are resistant to ampicillin. Resistant 

strains have now spread to all regions of the world. Pneumonia is treated with different 

regimes depending on clinical severity. In most settings, non-immunocompromised 

children aged 2–59 months with pneumonia may still be treated with oral amoxicillin. For 

those in this age group presenting with very severe pneumonia, parenteral ampicillin and 

gentamicin are recommended.

Immunocompromised children (such as those with HIV) should also receive this latter 

regime, regardless of the assessed severity of pneumonia. Ceftriaxone can be used as a 

second-line treatment in children with severe pneumonia if the first-line treatment fails.

Vaccination

All vaccines currently licensed for use against Hib disease are conjugated, but they differ 

in their carrier protein, method of chemical conjugation, polysaccharide size and their 

adjuvant, giving them somewhat different immunological properties. The introduction of 

Hib vaccine has dramatically reduced reported Hib diseases in the countries using it, 

regardless of their levels of development and economic status. Randomized controlled 

trials (RCTs) and observational studies of the clinical effectiveness of Hib vaccines against 

meningitis, pneumonia and other forms of invasive Hib disease have demonstrated 

that Hib vaccine effectively protects against these diseases. Major declines in levels of 

nasopharyngeal Hib colonization have also been observed following the introduction of 

Hib conjugate vaccines. This has led to substantially greater reduction in disease incidence 

than can be directly attributed to the effects of the vaccine, suggesting that widespread use 

of the vaccine has resulted in the induction of herd protection. 
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c. Meningococcal meningitis 

Aetiology

N. meningitidis is a gram-negative diplococcal bacterium, which causes disease only in 

humans. It is classified into 12 serogroups (A, B, C, 29E, H, I, K, L, W135, X, Y and Z) 

based on the structure of the polysaccharide capsule. 

Pathogenesis

The bacteria attach to and multiply on the mucosal cells of the nasopharynx. In a small 

proportion (less than 1%) of colonized persons, the organism penetrates the mucosal cells 

and enters the bloodstream. The bacteria spread by way of the blood to many organs. 

In about 50% of bacteraemic persons, the organism crosses the blood–brain barrier into 

the cerebrospinal fluid and causes purulent meningitis. An antecedent upper respiratory 

infection (URI) may be a contributing factor.

Transmission

Meningococci are transmitted by droplet aerosol or secretions from the nasopharynx of 

colonized persons. Humans are the only natural reservoir of meningococcus. As many as 

10% of adolescents and adults are asymptomatic transient carriers of N. meningitidis, 

most strains of which are not pathogenic.

Occurrence

Meningococcal meningitis occurs in small clusters throughout the world with seasonal 

variation and accounts for a variable proportion of epidemic bacterial meningitis. The 

largest burden of meningococcal disease occurs in an area of sub-Saharan Africa known 

as the meningitis belt, which stretches from Senegal in the west to Ethiopia in the east. 

During the dry season between December and June, dust winds, cold nights and upper 

respiratory tract infections combine to damage the nasopharyngeal mucosa, increasing the 

risk of meningococcal disease. At the same time, transmission of N. meningitidis may be 

facilitated by overcrowded housing and by large population displacements at the regional 

level due to pilgrimages and traditional markets. This combination of factors explains the 

large epidemics, which occur during the dry season in the meningitis belt.
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Clinical features

The incubation period of meningococcal disease is 3 to 4 days, with a range of 2 to 10 

days.

Meningitis is the most common presentation of invasive meningococcal infection 

(meningococcal disease). Meningeal infection is similar to other forms of acute purulent 

meningitis, with sudden onset of fever, headache and stiff neck, often accompanied by 

other symptoms, such as nausea, vomiting, photophobia (eye sensitivity to light) and 

altered mental status. 

Meningococcal sepsis (bloodstream infection or meningococcemia) occurs without 

meningitis in 5% to 20% of invasive meningococcal infections. This condition is 

characterized by abrupt onset of fever and a petechial or purpuric rash, often associated 

with hypotension, shock, acute adrenal haemorrhage, and multi-organ failure.

Less common presentations of meningococcal disease include pneumonia (5% to 15% of 

cases), arthritis (2%), otitis media (1%) and epiglottitis (less than 1%).

The case-fatality ratio of meningococcal disease is 10% to 15%, even with appropriate 

antibiotic therapy. The case-fatality ratio of meningococcemia is up to 40%. As many as 

20% of survivors have permanent sequelae, such as hearing loss, neurologic damage or 

loss of a limb.

Laboratory diagnosis 

zz Bacterial culture: Meningococcal disease is typically diagnosed by isolation of N. 
meningitidis from a normally sterile site.

zz Gram stain: A Gram stain of cerebrospinal fluid (CSF) showing gram-negative 
diplococci strongly suggests meningococcal meningitis.

zz PCR: Real-time polymerase chain reaction (rt-PCR) detects DNA of meningococci 
in blood, cerebrospinal fluid or other clinical specimens.

zz Other methods:

zz antigen detection in CSF

zz serology.
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Vaccination

Currently available meningococcal vaccines include polysaccharide vaccines and 

polysaccharide-protein conjugate vaccines. Although purified capsular polysaccharide 

antigens elicit protective antibody responses, conjugate vaccines are more immunogenic and 

also induce immunological memory. Conjugate vaccines are preferred over polysaccharide 

vaccines due to their potential for herd protection and their increased immunogenicity, 

particularly in children <2 years of age. 

Large scale meningococcal vaccination programmes are conducted in countries with high 

(>10 cases/100 000 population/year) or intermediate endemic rates (2–10 cases/100 

000 population/year) of invasive meningococcal disease and countries with frequent 

epidemics. 

In countries where the disease occurs less frequently (<2 cases per 100 000 population/

year), meningococcal vaccination is recommended for defined risk groups, such as children 

and young adults residing in closed communities, e.g. boarding schools or military camps. 

Laboratory workers at risk of exposure to meningococci should also be vaccinated. Travelers 

to high-endemic areas should be vaccinated against the prevalent serogroup(s). 
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ANNEX 02- Core reporting variables for IB-VPD

Variable 
Name

Description Type Remarks

Country Country ISO3 country code  

CaseID
Case identification 
number

Defined by country Must report

OutbreakID Outbreak identifier Defined by country  

Province Province Defined by country Must report

District District Defined by country Must report

Block Block (Subdistrict) Defined by country  

Sentinel Sentinel site code Defined by country  

Sex Sex Text (option: F; M; U)  

DOB Date of birth
Date:
(format: (DD-MM-YYYY)

Must be reported (if 
Age year/month is not 
provided)

AgeMonth
Age in Month 
(completed)

Number (format: ##)

Must be reported (if 
DOB is not provided); 
if <1 month of 
age, put zero); 
99=Unknown age

DOA Date of admission
Date:
(format: (DD-MM-YYYY)

DOA>=DOB

DNOT Date of notification
Date:
(format: (DD-MM-YYYY)

DNOT>=DOB

DOI Date of investigation
Date:
(format: (DD-MM-YYYY)

DOI>=DNOT 
DOI>=DOB

DONSET Date of onset
Date:
(format: (DD-MM-YYYY)
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Variable 
Name

Description Type Remarks

Seizures Seizures/Convulsions
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

Fever History of fever
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

Altered 
consciousness

Congenital glaucoma
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

NotDrink

Inability to drink/
breastfeed or 
displaying poor 
sucking

Text (option: 1-Yes; 2-No; 
9-Unknown)

 

Stiffneck Neck Stiffness
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

Purpura Purpura
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

PetRash
Petechial/purpural 
rash

Text (option: 1-Yes; 2-No; 
9-Unknown)

 

Bulgefont Bulging fontanelle
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

Lethargy Prostration/ lethargy
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

DiffBreath Difficulty in breathing
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

ChestIndraw Indrawing of chest
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

Cough Cough
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

CentCyanosis Central cyanosis
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

RespRate
Respiratory rate of 
case

Number (format: ##)  

Vomit Vomiting everything
Text (option: 1-Yes; 2-No; 
9-Unknown)
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Variable 
Name

Description Type Remarks

HypoThermia
Hypothermia 
(<36 ºC)

Text (option: 1-Yes; 2-No; 
9-Unknown)

 

Malnut Severe Malnutrition
Text (option: 1-Yes; 2-No; 
9-Unknown)

 

PresentStatus Present status of case
Text (option: 1-Alive; 2-Dead; 
9-Unknown)

 

VaccHib
Vaccinated against 
Hib

Text (option: 1-Yes; 2-No; 
9-Unknown)

 

VaccPCV
Vaccinated with PCV 
vaccine

Text (option: 1-Yes; 2-No; 
9-Unknown)

 

VaccMV
Vaccinated against 
meningococcus

Text (option: 1-Yes; 2-No; 
9-Unknown)

 

DateCSFColl
Date of first specimen 
collection

Date:
(format: (DD-MM-YYYY)

 

DateCSFSent
Date first specimen 
sent to Lab

Date:
(format: (DD-MM-YYYY)

 

DateCSFRec
Date first specimen 
received in Lab

Date:
(format: (DD-MM-YYYY)

 

CSFResult

Result of CSF 
(appearance, 
leukocytosis, protein, 
glucose)

Text (option: 1-Positive; 
2-Negative; 3-Inconclusive; 
4-Pending; 5-Not tested; 
6-Not required)

 

CSFOrg
Organism identified 
in CSF

Text (option: 1-S. 
pneumoniae; 2-H. influenza; 
3-N. meningitidis; 4-Other; 
5-None)

 

DateBloodColl
Date of blood 
specimen collection

Date:
(format: (DD-MM-YYYY)

 

DateSpec2Sent
Date blood specimen 
sent to Lab

Date:
(format: (DD-MM-YYYY)

 

DateSpec2Rec
Date blood specimen 
received in Lab

Date (format: DD-MM-YYYY)  

BloodResult
Result of blood 
specimen

Text (option: 1-Positive; 
2-Negative; 3-Inconclusive; 
4-Pending; 5-Not tested; 
6-Not required)
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Variable 
Name

Description Type Remarks

BloodOrg
Organism identified in 
blood specimen

Text (option: 1-S. 
pneumoniae; 2-H. influenza; 
3-N. meningitidis; 4-Other; 
5-None)

 

SerotypeSpn
S. pneumoniae 
serotype

Text  

SerotypeHiB H. influenza serotype Text  

SerotypeNm
N. Meningitidis 
serotype

Text  

DateResult
Date of result reported 
by Lab

Date:
(format: (DD-MM-YYYY)

 

Classification Lab Classification
Text (option: 1-Probable; 
2-Laboratory Confirmed ; 
3-Discarded; 4-Pending)

 

Comments Any commnets Text  

Readings
1. Pneumococcal vaccines WHO position paper--2012. Wkly Epidemiol Rec. 2012 Apr 

6;87(14):129-144.

2. Cox C.M.; Link-Gelles R.; Manual for the Surveillance of Vaccine-Preventable Diseases 
5th edition, Chapter 11: Pneumococcal. Roush S.W.; McIntyre L.; Baldy L.M.; editors. 
Centers for Disease Control and Prevention, Atlanta, GA: Centers for Disease Control 
and Prevention; 2011.

3. Bacterial Meningitis Sub-Committee of the Scientific Advisory Committee, Health 
Protection Surveillance Centre. Guidelines for the early clinical and public health 
management of bacterial meningitis (including meningococcal disease). Ireland 2012 
[revised 2015].

4. Meningococcal vaccines: WHO position paper, November 2011. Wkly Epidemiol Rec. 
2011b Nov 18;86(47):521-539.

5. World Health Organization. Laboratory methods for the diagnosis of meningitis caused 
by Neisseria meningitidis, Streptococcus pneumoniae, and Haemophilus influenzae. 
WHO manual; 2nd ed. 2011
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Epidemiol Rec. 2013a Sep 27;88(39):413-426.

7. Briere E.C.; Mayer L.; Messonnier N.; Manual for the surveillance of Vaccine-
Preventable Diseases, 5th edition, Chapter 2: Haemophilus influenzae Type b Invasive 
Disease. Roush S.W.; McIntyre L.; Baldy L.M.; editors. Centers for Disease Control 
and Prevention, Atlanta, GA: Centers for Disease Control and Prevention; 2011.
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Centers for Disease Control and Prevention, Atlanta, GA: Centers for Disease Control 
and Prevention; 2011. 
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10. WHO Coordinated Invasive Bacterial Vaccine Preventable Diseases (IB-VPD) 
Surveillance Network. IB-VPD Surveillance Case Definitions: Updated January 
2012. Available online: http://www.who.int/immunization/monitoring_surveillance/
resources/IB-VPD_Case_Defs.pdf 
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