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Integrating pneumonia prevention and treatment interventions with

immunization services in resource-poor countries
Adam L Cohen,? Terri B Hyde > Jennifer Verani® & Margaret Watkins®

Abstract Pneumonia is a leading cause of morbidity and mortality worldwide. Effective vaccine and non-vaccine interventions to prevent and
control pneumonia are urgently needed to reduce the global burden of the disease. This paper explores practical strategies and policies for
integrating interventions to prevent and treat pneumonia with routine immunization services, and it investigates the challenges involved in
such integration. The primary pneumonia prevention and treatment strategies that are implemented during routine childhood immunization
visits are vaccination of children against the disease, caretaker education and referral of children to medical services when necessary.
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Introduction

Pneumonia - a lung infection caused by bacteria, viruses
and, more rarely, fungi - is the most common cause of death
in children worldwide. Every year an estimated 156 million
new cases of pneumonia and nearly 2 million deaths from the
disease occur in children under 5 years of age."” In an effort to
reduce pneumonia mortality and morbidity, the World Health
Organization (WHO) and the United Nations Children’s Fund
(UNICEF) recently developed a framework of interventions
known as the Global Action Plan for the Prevention and Con-
trol of Pneumonia (GAPP). This action plan aims to prevent
children from getting pneumonia (e.g. through vaccination)
and to provide those who get pneumonia with appropriate case
management.’ A growing body of literature describes research
that integrates routine immunization services with health
interventions such as bednet distribution for malaria control,
mebendazole treatment for intestinal parasitosis, vitamin A
supplementation, household water treatment and family plan-
ning.*” As health officials work to reduce the global burden
of pneumonia, we are provided with an opportunity to learn
from these integration efforts. This paper explores practical
approaches for integrating diverse pneumonia prevention and
treatment interventions with immunization services.

Vaccine interventions

Vaccines are effective against some of the main causes of
pneumonia, although they provide protection against only
certain pathogens or specific pathogenic serotypes. Two vac-
cines against bacterial pathogens - Streptococcus pneumoniae
(pneumococcus) and Haemophilus influenzae type b (Hib) -
are currently available in many countries worldwide. The Hib
vaccine, which has been proven effective against pneumonia
in the field, currently reaches about half of all children born
worldwide.* Pneumococcal vaccine is primarily used in higher-
income countries; it has been used in only a few resource-poor
countries, but evidence from efficacy trials suggests that it will
be effective there too.” If given to all children worldwide, these
two vaccines could prevent more than half of the world’s cases
of radiologically-confirmed pneumonia.*” Unfortunately, these

vaccines can be prohibitively expensive for low- and middle-
income countries.

Seasonal influenza is a major cause of pneumonia in children.
Nevertheless, seasonal influenza vaccine is not widely used and has
not been tested in the field for its effect on the burden of pneumo-
nia.'” All three vaccines - pneumococcal, Hib and seasonal influ-
enza - are currently recommended by WHO to be administered to
young children." - Other major causes of childhood respiratory
disease (e.g. respiratory syncitial virus, adenovirus, parainfluenza
virus, Staphylococcus aureus and non-typhoidal Salmonella spp.)
cannot currently be prevented through vaccination.

Even if vaccines against pneumonia were introduced
into routine childhood immunization programmes, reaching
all children in a given country would require a strong, fully-
functioning immunization system. Globally, most children
who develop pneumonia reside in low-income countries, many
of which have weak immunization systems.

Non-vaccine interventions

Vaccinating children against pneumonia, which is feasible if
pneumococcal and Hib vaccines are introduced into routine
infant immunization systems, is vitally important. However,
it is not a panacea. Integration of non-vaccine pneumonia in-
terventions with the childhood immunization platform could
potentially be more cost-effective, efficient and sustainable than
multiple vertical programmes. For example, pneumonia case
management has proven to be effective in a variety of settings,”"’
although it is not always correctly practised. Other interventions
that may be effective involve providing education to caregivers
or giving them referrals to medical services during immuniza-
tion visits. Some examples would be promoting breastfeeding
and good nutrition, reducing exposure to indoor air pollution,
testing for human immunodeficiency virus (HIV), or providing
a product that can be used to reduce the risk of pneumonia (e.g.
soap for hand washing or zinc supplements). These interven-
tions have a much weaker evidence base than vaccination or case
management. The few studies that have evaluated breastfeeding,
hand washing, reduced indoor air pollution and zinc treatment
for diarrhoea were well designed but need replication;"*™' zinc
treatment for pneumonia has shown mixed results.”
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Opportunity to immunize

Childhood immunization is one of the
most equitable and highly used child
survival interventions given through
direct patient care. For example, global
coverage with the third dose of diphthe-
ria—tetanus—pertussis (DTP3) vaccine is
82%, far more than the global coverage
of referral of clinical pneumonia cases
to health workers, which is only 54%.
Routine infant immunization and pneu-
monia prevention and treatment inter-
ventions often target the same popula-
tion, since most routine immunizations
are administered in the first year of life,
when the risk of pneumonia is highest.
Four or more immunization contacts in
the first year of life provide an opportu-
nity to educate caretakers and reinforce
health messages and are one of the few
ways to equitably and acceptably pro-
vide services to mothers and children
several times a year. In addition, many
countries use community-based services
to promote immunization, organize
outreach efforts and conduct tracking
activities. Community-based workers
could be used to improve health pro-
motion for interventions designed to
prevent pneumonia. The vaccination of
pregnant women with tetanus toxoid is
another potential avenue for targeting
interventions.

Challenges

The integration of health interventions
and immunization services and its ef-
fects have not been well studied in the
field; only limited data are available on
the public health impact of such integra-
tion. Country health officials are already
exploring ways to integrate pneumonia
prevention and control strategies as part
of the GAPP framework. However, to
our knowledge, few if any published
studies have addressed optimal ways to
implement integration or have evaluated
the effectiveness of linking pneumonia
prevention and treatment interven-
tions with immunization services.’
Some pneumonia interventions may be
difficult to deliver through routine im-
munization services. Using the GAPP
framework, Table 1 describes several
potential pneumonia interventions (vac-
cine and non-vaccine) that could be
integrated into immunization services,
the strength of effectiveness of these
interventions against pneumonia, and
potential challenges for integration.
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There are challenges to integrating
pneumonia prevention and treatment
interventions with immunization services,
asnoted in Table 1. Adding more work to
the immunization programme without
provision of more staff, resources and
time may strain a sometimes fragile pro-
gramme.”” As with other health interven-
tions that are integrated into immuniza-
tion services, the delivery strategy needs to
fit the intervention. The delivery strategy
could involve making the intervention
part of an immunization campaign,
periodically intensifying routine immu-
nization activities or conducting routine
immunization visits. Some interventions
can be more feasibly implemented dur-
ing facility-based routine immunization
service delivery than through outreach
activities. Unlike the distribution of
insecticide-treated bednets or of vitamin
A supplements during mass vaccination
campaigns, many of the interventions
in Table 1 aimed at reducing pneumonia
lack a physical product that can be dis-
tributed on a mass scale. Products such
as cleaner-burning cooking stoves are
heavy and bulky and difficult to distribute
when mobile immunization outreach is
conducted on a motorcycle. An interven-
tion such as the purchase of new stoves
may call for financial decisions from men,
who seldom participate in the routine im-
munization of their children. In addition,
a substantial proportion of childhood
pneumonia deaths occur in the neonatal
period and would be missed during most
routine immunization visits. Preventing
low birth weight, which is mentioned in
GAPP, is not included in Table 1 because
there is no obvious way to integrate such
prevention with vaccination.

Rigorous evaluation will be needed
to assess both the feasibility and the im-
pact of integrating pneumonia interven-
tions with immunization programmes.
To assess the feasibility of integrating
the two, countries will need to assess
how acceptable this is to the target
population and to health-care workers
and will have to ensure that integration
does not adversely affect existing, robust
programmes, such as immunization
services. Evidence of the effectiveness of
interventions to prevent pneumonia can
convince stakeholders that integration is
worth supporting; however, implement-
ing multiple strategies concurrently may
make it difficult to separate the effects
of each intervention. As discussed in
Table 1, many of these interventions have
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a relatively small impact on the overall
burden of pneumonia. While reducing
by 20% the incidence of a disease with a
large global burden, such as pneumonia,
is a worthy goal, measuring the impact of
the intervention in the field often requires
a large study population and rigorous
study design. Instead of conducting large
trials in multiple settings, it may be more
appropriate to conduct demonstration
projects with pneumonia endpoints in a
limited number of settings and to evalu-
ate pneumonia interventions elsewhere,
through intermediate outcomes such as
knowledge or behaviour change.

Collaboration and sharing of re-
sources are both a strength and a challenge
for integration activities. For example,
a reduction in routine immunization
coverage might be acceptable if there is
a concomitant increase in other effective
interventions. Administratively, within
a country’s ministry of health, different
departments are often responsible for
different interventions; thus, ownership
by different stakeholders and lack of co-
ordinated leadership could hinder integra-
tion. For example, immunization services
typically reside within the Expanded Pro-
gramme on Immunization (EPI), whereas
interventions to reduce indoor air pollu-
tion through the use of cooking stoves
may reside in the energy or environment
ministry. Similarly, funding and human
resources are limited and are separate
for each intervention, and programmes
may fear that integration will weaken or
overburden their own delivery system.
Hence, human resources for these inter-
ventions may need to be shared between
different ministries. The GAVI Alliance
provides co-financing for the introduction
of pneumococcal and Hib vaccines in the
world’s poorest countries, but many other
pneumonia prevention and treatment
interventions do not have direct sources
of funding outside a country’s limited
health budget. Planning for integration
activities should therefore involve affected
stakeholders from the outset.

Some interventions for pneumonia
prevention and control under the GAPP,
such as breastfeeding and hygiene pro-
motion, can also dramatically reduce
diarrhoeal diseases, the second most
common cause of death in children
less than 5 years of age worldwide.
Diarrhoea has also been targeted by a
global strategic integration initiative that
includes interventions similar to those
included in the GAPP.* Integration of
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Résumé

Intégration des interventions de prévention et de traitement de la pneumonie aux services de vaccination dans les pays pauvres

La pneumonie est une des principales causes de morbidité et de
mortalité dans le monde. Il est urgent de mettre en place des campagnes
de vaccination efficaces et des interventions sans vaccination pour
prévenir et controlerla pneumonie afin de réduire les effets de la maladie
dansle monde. La présente analyse explore les stratégies pratiques et les
politiques d'intégration des interventions permettant de prévenir et de
traiter la pneumonie grace a des services de vaccination systématiques.

Elle fait également le point sur les conséquences d'une telle intégration.
Les stratégies de base de prévention et de traitement de la pneumonie
mises en ceuvre au cours des consultations de vaccination systématiques
chez les enfants consistent a les vacciner contre la maladie, a éduquer
ceux quiles prennent en charge et a renvoyer les enfants vers les services
médicaux si nécessaire.

Pestome

06'be,q|/||-|e|-w|e Meponpvmmﬁ no npod)mnaKTMKe 1 leyeHn0 NHEBMOHUI C BaKLMHaLMen B CTPaHax C

OrpaHNYeHHbIMUN pecypcamin

[HEBMOHMA ABNAETCA OAHOW 113 OCHOBHbIX NPWUMH 3300eBaeMocT/
1 CMEPTHOCTM BO BCeM Mupe. HUTobbl 0cnabuts robansHoe bpemsa
3TOro 3aboneBaHNs, HEOOXOAMMO B KpaTUalLLvie CPOKN NPUBErHy Tb
K BaKUMHaLWMK, a Takke NpeanpuHATL Apyrve 3GdeKTBHbIE MepbI
no npodwunaktvke n 6opbbe ¢ NHEBMOHMeN. B aaHHOW CTaTbe
PaCCMaTPVBAIOTCA MPaKTUYECKIUE CTPATEN 1 METOZb OO beNHEHNA
MEePONPUATA MO NPODUNAKTHKE U NeUYEHI0 MHEBMOHMW C MNIaHOBOW

BaKLMHaLMeN, a Takxke 1ccneayoTca npobnemsl, BO3HMKaoLve 8
XOfe Takoro obbeauHeHNs. OCHOBHbIMY CTPATETVAMM NPOGUIAKTVKMA
W NeyeHns NHEBMOHWM, MPUMEHAEMBIMU B XO[€e MIaHOBOW
BaKLUMHALWN feTei, ABNSITCA UX BaKUMHALMA NPOTUB AaHHOIO
3aboneBaHusa, obyyeHne nuL, OCyWECTBAAWMX YXOM, U, Npu
HEOBXOAMMOCTW, HAMPaBEHWEe [ETEN B MEAULMHCKIE YUPEXAEHNS.

Resumen

Integracion de las intervenciones de prevencion y tratamiento de la neumonia en los servicios de inmunizacion en paises con

pocos recursos

La neumonfa es una de las principales causas de morbilidad y mortalidad
en todo el mundo. Es necesario poner en practica de manera urgente
intervenciones de vacunacion y no vacunacion eficaces para prevenir
y controlar la neumonia, con el fin de reducir la carga global de la
enfermedad. Este documento examina las estrategias y politicas
practicas para la integracién de las intervenciones de prevencion y
tratamiento de la neumonia en los servicios de inmunizacién rutinaria,

Bull World Health Organ 2012;90:289-294 | doi:10.2471/BLT.11.094029

e investiga los desafios que conlleva una integracion de este tipo. Las
estrategias primarias de prevencién y tratamiento de la neumonia que
se llevan a cabo durante las visitas de inmunizacion infantil rutinarias
son la vacunacion de nifos contra la enfermedad, la formacion de los
cuidadores y la derivacién de los nifios a los servicios médicos cuando
se estima oportuno.

293



Policy & practice
Integrating pneumonia interventions with immunization services

Adam L Cohen et al.

References

1. Rudan |, Boschi-Pinto C, Biloglav Z, Mulholland K, Campbell H.
Epidemiology and etiology of childhood pneumonia. Bull World Health
Organ 2008;86:408-16. doi:10.2471/BLT.07.048769 PMID:18545744

2. Black RE, Cousens S, Johnson HL, Lawn JE, Rudan |, Bassani DG et al.; Child
Health Epidemiology Reference Group of WHO and UNICEF. Global, regional,
and national causes of child mortality in 2008: a systematic analysis. Lancet
2010;375:1969-87. doi:10.1016/50140-6736(10)60549-1 PMID:20466419

3. Global action plan for prevention and control of pneumonia (GAPP). Geneva:
Health Organization & United Nations Children’s Fund; 2009. Available from:
http://whglibdocwho.int/hq/2009/WHO_FCH_CAH_NCH_09.04_eng.pdf
[accessed 8 February 2012].

4. Wallace A, Dietz V, Cairns KL. Integration of immunization services with
other health interventions in the developing world: what works and
why? Systematic literature review. Trop Med Int Health 2009;14:11-9.
doi:10.1111/.1365-3156.2008.02196.x PMID:19017307

5. Clements CJ, Nshimirimanda D, Gasasira A. Using immunization delivery
strategies to accelerate progress in Africa towards achieving the
Millennium Development Goals. Vaccine 2008;26:1926-33. doi:10.1016/j.
vaccine.2008.02.032 PMID:18343540

6. Ojo LR, O'Loughlin RE, Cohen AL, Loo JD, Edmond KM, Shetty SS et al.
Global use of Haemophilus influenzae type b conjugate vaccine. Vaccine
2010;28:7117-22. doi:10.1016/j.vaccine.2010.07.074 PMID:20691265

7. Madhi SA, Levine OS, Hajjeh R, Mansoor OD, Cherian T. Vaccines to
prevent pneumonia and improve child survival. Bull World Health Organ
2008,86:365-72. doi:10.2471/BLT.07.044503 PMID:18545739

8. O'Brien KL, Wolfson LJ, Watt JP. Henkle E, Deloria-Knoll M, McCall N et al.;
Hib and Pneumococcal Global Burden of Disease Study Team. Burden of
disease caused by Streptococcus pneumoniae in children younger than
5 years: global estimates. Lancet 2009;374:393-902. doi:10.1016/50140-
6736(09)61204-6 PMID:19748398

9. Watt JP. Wolfson LJ, O'Brien KL, Henkle E, Deloria-Knoll M, McCall N et al.;
Hib and Pneumococcal Global Burden of Disease Study Team. Burden of
disease caused by Haemophilus influenzae type b in children younger than
5 years: global estimates. Lancet 2009;374:903—11. doi:10.1016/50140-
6736(09)61203-4 PMID:19748399

10. Brooks WA. A four-stage strategy to reduce childhood pneumonia-related
mortality by 2015 and beyond. Vaccine 2009;27:619-23. doi:10.1016/].
vaccine.2008.10.071 PMID:19010371

11, World Health Organization. Pneumococcal conjugate vaccine for childhood
immunization-WHO position paper. Wkly Epidemiol Rec 2007;82:93-104.
PMID:17380597

12. World Health Organization. WHO position paper on Haemophilus influenzae
type b conjugate vaccines. (Replaces WHO position paper on Hib vaccines
previously published in the Weekly Epidemiological Record). Wkly Epidemiol
Rec 2006;81:445-52. PMID:17124755

13. World Health Organization. Influenza vaccines: WHO position paper. Wkly
Epidemiol Rec 2005;33:279-87.

14. Kramer MS, Chalmers B, Hodnett ED, Sevkovskaya Z, Dzikovich |, Shapiro S
et al,; PROBIT Study Group (Promotion of Breastfeeding Intervention Trial).
Promotion of Breastfeeding Intervention Trial (PROBIT): a randomized trial in
the Republic of Belarus. JAMA 2001;285:413-20. doi:10.1001/jama.285.4.413
PMID:11242425

15. Luby SP, Agboatwalla M, Feikin DR, Painter J, Billhimer W, Altaf A et al. Effect
of handwashing on child health: a randomised controlled trial. Lancet
2005;366:225-33. doi:10.1016/50140-6736(05)66912-7 PMID:16023513

16. Smith KR, McCracken JP, Weber MW, Hubbard A, Jenny A, Thompson
LM et al. Effect of reduction in household air pollution on childhood
pneumonia in Guatemala (RESPIRE): a randomised controlled trial. Lancet
2011,378:1717-26. doi:10.1016/50140-6736(11)60921-5 PMID:22078686

17. Aggarwal R, Sentz J, Miller MA. Role of zinc administration in prevention
of childhood diarrhea and respiratory illnesses: a meta-analysis. Pediatrics
2007;119:1120-30. doi:10.1542/peds.2006-3481 PMID:17545379

294

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

Rabie T, Curtis V. Handwashing and risk of respiratory infections: a
quantitative systematic review. Trop Med Int Health 2006;11:258-67.
doi:10.1111/j.1365-3156.2006.01568.x PMID:16553905

Theodoratou E, Al-Jilaihawi S, Woodward F, Ferguson J, Jhass A, Balliet M
et al. The effect of case management on childhood pneumonia mortality in
developing countries. Int J Epidemiol 2010;39(Suppl 1):i1155-71. doi:10.1093/
ije/dyq032 PMID:20348118

World health statistics 2010. Geneva: World Health Organization; 2010.
Available from: http://www.who.int/whosis/whostat/EN_WHS10_Full.pdf
[accessed 8 February 2012].

Black RE, Allen LH, Bhutta ZA, Caulfield LE, de Onis M, Ezzati M et al.;
Maternal and Child Undernutrition Study Group. Maternal and child
undernutrition: global and regional exposures and health consequences.
Lancet 2008;371:243-60. doi:10.1016/50140-6736(07)61690-0
PMID:18207566

Roth DE, Caulfield LE, Ezzati M, Black RE. Acute lower respiratory infections
in childhood: opportunities for reducing the global burden through
nutritional interventions. Bull World Health Organ 2008;86:356-64.
doi:10.2471/BLT.07.049114 PMID:18545738

Niessen LW, ten Hove A, Hilderink H, Weber M, Mulholland K, Ezzati M.
Comparative impact assessment of child pneumonia interventions.

Bull World Health Organ 2009;87:472-80. doi:10.2471/BLT.08.050872
PMID:19565126

Jones G, Steketee RW, Black RE, Bhutta ZA, Morris SS; Bellagio Child Survival
Study Group. How many child deaths can we prevent this year? Lancet
2003;362:65-71.doi:10.1016/S0140-6736(03)13811-1 PMID:12853204
Dherani M, Pope D, Mascarenhas M, Smith KR, Weber M, Bruce N. Indoor
air pollution from unprocessed solid fuel use and pneumonia risk in
children aged under five years: a systematic review and meta-analysis.

Bull World Health Organ 2008;86:390-398C. doi:10.2471/BLT.07.044529
PMID:18545742

Protection from exposure to second-hand tobacco smoke: policy
recommendations. Geneva: World Health Organization; 2007.

Lucero MG, Dulalia VE, Nillos LT, Williams G, Parrefio RA, Nohynek H et al.
Pneumococcal conjugate vaccines for preventing vaccine-type invasive
pneumococcal disease and X-ray defined pneumonia in children less

than two years of age. Cochrane Database Syst Rev 2009;4:CD004977.
PMID:19821336

Theodoratou E, Johnson S, Jhass A, Madhi SA, Clark A, Boschi-Pinto C et al.
The effect of Haemophilus influenzae type b and pneumococcal conjugate
vaccines on childhood pneumonia incidence, severe morbidity and
mortality. Int J Epidemiol 2010;39(Suppl 1):i172-85. doi:10.1093/ije/dyq033
PMID:20348119

Rollins N, Mzolo S, Moodley T, Esterhuizen T, van Rooyen H. Universal

HIV testing of infants at immunization clinics: an acceptable and feasible
approach for early infant diagnosis in high HIV prevalence settings. AIDS
2009;23:1851-7. doi:10.1097/QAD.0b013e32832d84fd PMID:19491653
Sazawal S, Black RE. Meta-analysis of intervention trials on case-
management of pneumonia in community settings. Lancet 1992;340:528—
33.doi:10.1016/0140-6736(92)91720-S PMID:1354286

Sazawal S, Black RE; Pneumonia Case Management Trials Group. Effect

of pneumonia case management on mortality in neonates, infants, and
preschool children: a meta-analysis of community-based trials. Lancet Infect
Dis 2003;3:547-56. doi:10.1016/51473-3099(03)00737-0 PMID:12954560
Victora CG, Hanson K, Bryce J, Vaughan JP. Achieving universal coverage
with health interventions. Lancet 2004;364:1541-8. doi:10.1016/50140-
6736(04)17279-6 PMID:15500901

Diarrhoea: why children are still dying and what can be done. Geneva: United
Nations Children’s Fund & World Health Organization; 2009. Available from:
http://whglibdoc.who.int/publications/2009/9789241598415_eng.pdf
[accessed 8 February 2012].

Bull World Health Organ 2012;90:289-294 | doi:10.2471/BLT.11.094029


http://dx.doi.org/10.2471/BLT.07.048769
http://www.ncbi.nlm.nih.gov/pubmed/18545744
http://dx.doi.org/10.1016/S0140-6736(10)60549-1
http://www.ncbi.nlm.nih.gov/pubmed/20466419
http://dx.doi.org/10.1111/j.1365-3156.2008.02196.x
http://www.ncbi.nlm.nih.gov/pubmed/19017307
http://dx.doi.org/10.1016/j.vaccine.2008.02.032
http://dx.doi.org/10.1016/j.vaccine.2008.02.032
http://www.ncbi.nlm.nih.gov/pubmed/18343540
http://dx.doi.org/10.1016/j.vaccine.2010.07.074
http://www.ncbi.nlm.nih.gov/pubmed/20691265
http://dx.doi.org/10.2471/BLT.07.044503
http://www.ncbi.nlm.nih.gov/pubmed/18545739
http://dx.doi.org/10.1016/S0140-6736(09)61204-6
http://dx.doi.org/10.1016/S0140-6736(09)61204-6
http://www.ncbi.nlm.nih.gov/pubmed/19748398
http://dx.doi.org/10.1016/S0140-6736(09)61203-4
http://dx.doi.org/10.1016/S0140-6736(09)61203-4
http://www.ncbi.nlm.nih.gov/pubmed/19748399
http://dx.doi.org/10.1016/j.vaccine.2008.10.071
http://dx.doi.org/10.1016/j.vaccine.2008.10.071
http://www.ncbi.nlm.nih.gov/pubmed/19010371
http://www.ncbi.nlm.nih.gov/pubmed/17380597
http://www.ncbi.nlm.nih.gov/pubmed/17124755
http://dx.doi.org/10.1001/jama.285.4.413
http://www.ncbi.nlm.nih.gov/pubmed/11242425
http://dx.doi.org/10.1016/S0140-6736(05)66912-7
http://www.ncbi.nlm.nih.gov/pubmed/16023513
http://dx.doi.org/10.1016/S0140-6736(11)60921-5
http://www.ncbi.nlm.nih.gov/pubmed/22078686
http://dx.doi.org/10.1542/peds.2006-3481
http://www.ncbi.nlm.nih.gov/pubmed/17545379
http://dx.doi.org/10.1111/j.1365-3156.2006.01568.x
http://www.ncbi.nlm.nih.gov/pubmed/16553905
http://dx.doi.org/10.1093/ije/dyq032
http://dx.doi.org/10.1093/ije/dyq032
http://www.ncbi.nlm.nih.gov/pubmed/20348118
http://dx.doi.org/10.1016/S0140-6736(07)61690-0
http://www.ncbi.nlm.nih.gov/pubmed/18207566
http://dx.doi.org/10.2471/BLT.07.049114
http://www.ncbi.nlm.nih.gov/pubmed/18545738
http://dx.doi.org/10.2471/BLT.08.050872
http://www.ncbi.nlm.nih.gov/pubmed/19565126
http://dx.doi.org/10.1016/S0140-6736(03)13811-1
http://www.ncbi.nlm.nih.gov/pubmed/12853204
http://dx.doi.org/10.2471/BLT.07.044529
http://www.ncbi.nlm.nih.gov/pubmed/18545742
http://www.ncbi.nlm.nih.gov/pubmed/19821336
http://dx.doi.org/10.1093/ije/dyq033
http://www.ncbi.nlm.nih.gov/pubmed/20348119
http://dx.doi.org/10.1097/QAD.0b013e32832d84fd
http://www.ncbi.nlm.nih.gov/pubmed/19491653
http://dx.doi.org/10.1016/0140-6736(92)91720-S
http://www.ncbi.nlm.nih.gov/pubmed/1354286
http://dx.doi.org/10.1016/S1473-3099(03)00737-0
http://www.ncbi.nlm.nih.gov/pubmed/12954560
http://dx.doi.org/10.1016/S0140-6736(04)17279-6
http://dx.doi.org/10.1016/S0140-6736(04)17279-6
http://www.ncbi.nlm.nih.gov/pubmed/15500901

	Table 1

