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1970s: Hib incidence from hospital 
based surveillance in the US/England 

• Eight studies 
in 1970s, all 
but one in US 

• High incidence 

• 1 in 200 to 
500 with 
invasive Hib 
disease 

• Many 
sequelae 

• High CFR 
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ACIP Recommendation Introduction 
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Haemophilus influenzae type b (Hib) is the leading cause of 

invasive bacterial disease among children in the United States. 

Before effective vaccines were introduced, one in 200 children 

developed invasive Hib disease by the age of 5 years. Sixty 

percent of these children had meningitis; 3%-6% died. 

Permanent sequelae, ranging from mild hearing loss to mental 

retardation, affect 20%-30% of all survivors of meningitis. 

Ninety-five percent of the cases of invasive H. influenzae disease 

among children less than 5 years of age are caused by organisms 

with the type b polysaccharide capsule. Approximately two-

thirds of all cases of Hib disease affect infants and children less 

than 15 months of age, a group for which a vaccine has not 

previously been available. 

MMWR 1991; 40(RR01):1-7 
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Summary 
• Where  

– disease is perceived as common and severe  

– occurs in wealthy countries with robust decision making 
processes 

– vaccine widely accepted  

• Burden based on surveillance data alone may be 
sufficient to motivate 
– research and development 

– NITAG recommendations 

– universal vaccine introduction 

– provider vaccine acceptance 
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SUB-SAHARAN AFRICA 



Pediatric Hib meningitis incidence 
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Africa 



Difficulties 

• Relativity matters 

– “Common” is relative 

– Cost is relative 

• Pneumonia more important problem 

– Hib known to be a cause of pneumonia 

– But… 

• Great majority non-bacteremic 

• Lung puncture, trans-tracheal aspirate not available in 
most of Africa  
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The Gambia Hib RCT 
Lancet 1997;349:1191-7 
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PRP-T Control Vaccine preventable 

proportion 

Severe 

pneumonia 

873 913 4.4% 

Radiologically 

defined 

198 251 21.1% 

Lobar 

pneumonia 

86 115 25.2% 

Hypoxic 

pneumonia 

36 40 10.0% 
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AS OF 2000, AND OTHER THAN 

SPECIAL CASE OF THE GAMBIA, 

SOUTH AFRICA WAS THE ONLY 

SUB-SAHARAN AFRICAN 

COUNTRY USING HIB VACCINE 

 



International developments 
• GAVI 

– 2000: Launch 

– 2001: First countries to introduce Hib containing 
pentavalent vaccine with GAVI support 

• WHO, 1998 position statement (WER, 1998, 
61-73): 

 

12 

In view of the demonstrated safety and efficacy of the Hib 

conjugate vaccines, Hib vaccine should be included, as 

appropriate to national capacities and priorities, in routine infant 

immunization programmes. In geographical regions where the 

burden of Hib disease is unclear, efforts should be made to 

evaluate the magnitude of this problem. 



Hib Vaccine Use in 2006 
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Summary 

• Disease burden data can motivate 
international community, including 
mobilization of financial support 

• BUT:  
– where national decision making processes are 

weak and 

– poor communication of burden data occurs 

– financing and disease burden data may not lead to 
vaccine use 
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International developments 
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Malawi: trends in Hib and Streptococcus 
pneumoniae (Sp) meningitis incidence 
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 Data provided by PBM Network, WHO-Malawi and Queen Elizabeth Hospital, Blantyre, Malawi 

 Vaccine 2006;24:6232-9. 

 

Introduction of Hib vaccine: 

February 2002 



• 2006: “In view of their demonstrated safety 

and efficacy, conjugate Hib vaccines 

should be included in all routine infant 

immunization programmes. Lack of local 

surveillance data should not delay the 

introduction of these vaccines, especially 

where regional evidence indicates there is 

a high burden of disease.” 

17 
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Hib vaccine introduction (and infant 

Hib coverage, 2009) 

Source: 

WHO/UNICEF 



Summary 

• Where 
– Financing exists 

– Resources exist to access financing 

– Social marketing and advocacy occur 

– The international community is united 

– Vaccine acceptance is high 

 

• Robust burden data          vaccine introduction 
– Even in the absence of robust decision making processes 
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ASIA 



Surveillance data up to 1998 
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Summary statement: The First International 
Conference on Hib infection in Asia: 1996 

• “The incidence and burden of Hib disease in Asia are not 

yet well-defined.” 

• “Countries considering implementation of Hib 

immunization into their routine childhood immunization 

programs should examine the burden of disease and the 

costs of vaccine and its provision, to determine the 

impact on resource availability for health care in contrast 

with the benefits from the prevention of Hib-related 

diseases. In planning introduction of Hib immunization, 

early liaison with manufacturers…is essential.” 

22 
Salisbury, PIDJ, 1998  



Vaccine probe study 

• An approach, not a method 

– Conceptually, evaluates an aspect of disease 
rather than vaccine 

– Ideally RCT 

• Main outcome: vaccine preventable disease 
incidence (vaccine attributable rate reduction) 

– Equals: Incidencecontrol - Incidenceintervention 

– Equivalent: VE * Incidencecontrol 
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Lombok, Indonesia trial: meningitis data 
Lancet 2005;365:43-52 

24 
*per 100,000 person-years 

. 

Prevented 
proportion 

Control group 
incidence* 

Vaccine preventable 
disease incidence* (95% CI) 

Confirmed Hib (n=7) 86% 19 16 (1.4 to 31) 

Probable bacterial 
meningitis (n=47) 

55% 86 47 (13 to 81) 

Possible bacterial 
meningitis (n=76) 

50% 134 67 (22 to 112) 

Lumbar puncture (n=229) 26% 346 89 (10 to 167) 

Meningitis hospitalization 
or clinic seizure assessment 
(n=467)  

22% 701 158 (42 to 273) 



International developments 
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Regional developments 

• Existing well-functioning NITAGs 
– 1970: Thailand 

– 1982: China 

– 1992: Republic of Korea 

– 2001: India 

• New Hib conjugate vaccine producers 
– Three in India (one joint venture with Indonesian 

producer) 

– One Republic of Korea 

– Two domestic producers in China 

29 



Summary 

• Where  
– Disease burden difficult to interpret 

– History of local vaccine production exists 

– NITAGs and local decision-making take precedence 
over WHO recommendations 

• All resources may be needed 
– Burden and cost data 

– Advocacy 

– Decision making processes 

– Financing 

– Local vaccine production 

 30 



Global Introduction Status of Hib Vaccine: 2014 

Source: International Vaccine Access Center (IVAC), Johns Hopkins Bloomberg School of Public Health. Vaccine Information Management 

System (VIMS) Global Vaccine Introduction Report, March 2014. 



32 

A HAPPY ENDING TO THE STORY? 

 

ALMOST… 



Global Coverage and Access to Hib Vaccine: 2014 

Source: International Vaccine Access Center (IVAC), Johns Hopkins Bloomberg School of Public Health. Vaccine Information Management 

System (VIMS) Global Vaccine Introduction Report, March 2014. 

With 
coverage 
73.7 mil 
(55%) 

No 
coverage 
59.4 mil 
(45%) 

Present Hib Coverage 
(Global Surviving Infants) 

With 
access  

89.3 mil 
(67%) 

No access 
43.8 mil 
(33%) 

Present Hib Access 
(Global Surviving Infants) 



POSTSCRIPT 1: A PUBLIC HEALTH 
BATTLE OVER DISEASE BURDEN 

INTERPRETATION 
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India 

38 
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Response 

• Jacob Puliyel, J Peds 2014 Feb 
• Conclusion: We hope the authors will be able to 

provide a more accurate base-case estimate of 
costs and benefits in the light of the above 
discussion. Such a base case estimate must 
include cost of treating the 1.9% increase in 
pneumonia in the vaccinated and also include the 
increased deaths from pneumonia. 

• http://www.ncbi.nlm.nih.gov.offcampus.lib.washi
ngton.edu/pubmed/23773596 
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http://www.ncbi.nlm.nih.gov.offcampus.lib.washington.edu/pubmed/23773596
http://www.ncbi.nlm.nih.gov.offcampus.lib.washington.edu/pubmed/23773596
http://www.ncbi.nlm.nih.gov.offcampus.lib.washington.edu/pubmed/23773596


POSTSCRIPT 2: RETHINKING HOW 
TO ASSESS A VACCINE’S VALUE 



45 

0	

10	

20	

30	

40	

50	

60	

70	

80	

90	

100	

Hib	-	Hib	
meningi s	(3	

doses)		

Rotavirus,	South	
Africa	-	severe	
rotavirus	(2/3	

dose)	

Pneumococcus	-	
IPD	(3	doses)	

Rotavirus,	
Vietnam	-	severe	

rotavirus	(3	
doses)	

Rotavirus,	
Malawi	-	severe	
rotavirus	(2/3	

dose)	

Cholera,	Kolka a,	
India	-	cholera	
cases	age	1-4	
years	(2	doses)	

Malaria,	older	
infants	-	severe	
malaria	defini on	

2	in	paper	(3	
doses)	

Rotavirus,	
Bangladesh	-	

severe	rotavirus	
(3	doses)	

Malaria,	infants	-	
severe	malaria	
defini on	2	in	
paper	(3	doses)	

V
ac
ci
n
e
	e
ff
ic

a

cy
	 SUCCESS!!!! FAILURE/EQUIVOCAL 

PER PROTOCOL ANALYSIS OF VE 



46 

0	

1000	

2000	

3000	

4000	

5000	

6000	

7000	

8000	

Rotavirus,	
Malawi	-	severe	

rotavirus	

Rotavirus,	South	
Africa	-	severe	

rotavirus	

Rotavirus,	
Bangladesh	-	

severe	rotavirus	

Malaria,	older	
infants	-	severe	
malaria	defini on	

2	in	paper	

Rotavirus,	
Vietnam	-	severe	

rotavirus	

Malaria,	younger	
infants	-	severe	
malaria	defini on	

2	in	paper	

Hib	-	severe	
pneumonia	+	
suspected	
meningi s	

Cholera,	Kolka a,	
India	-	cholera	
cases	age	1-4	

years	

Pneumococcus	-	
severe	

pneumonia	+	
confirme d 	

pneumococcal	
meningi s	

V
P
D
I	p

e
r	
1
0
0
,0
0
0
	c
h
ild

-y
e
ar
s	

PER PROTOCOL ANALYSIS OF VPDI 



Sequelae 

Sp/Hib 
meningitis 

Sp/Hib 
pneumonia 

Malaria Rotavirus Cholera 

Cognitive (MR, dev 
delay, learning 
disability, language) 

++++ -- +++ -- -- 

Sensory (hearing, 
vision) 

++++ -- -- -- -- 

Physical (CP, seizures) ++++ -- +++ -- -- 

Stunting ? ? +++ + + 
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Duration of immunity 
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Sp/Hib Malaria Rotavirus Cholera 

Relatively long with booster X 

Moderately long (based on 
existing data) 

X 

Short X 

Less relevance (almost all 
disease at young age) 

X 



Age distribution 
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DISEASE 

Age <5 yrs disease All age disease 

SEVERITY/SEQUELAE 

Age <5 yrs 

Rotavirus, Hib Malaria 

All age 

Pneumococcus, 
cholera 



Indirect/replacement effects 
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Indirect No indirect 

Replacement Pneumococcus (indirect; 
replacement unclear) 

No replacement (yet) Hib, rotavirus, cholera Malaria 



Conclusions 
• Disease burden the foundation of most vaccine decision-

making 

• {Incidence x severity x cost} 

• Incidence best measured by vaccine preventable disease 
incidence? 

• Burden data interpretation can be subtle and contextual 

• Burden data rarely enough to drive policy 

• Burden data part of ongoing assessment of vaccine usefulness 
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This is perhaps the most 

beautiful time in human 

history; it is really 

pregnant with all kinds of 

creative possibilities. 


