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Child health in the new Millennium

• Annually >10.5 million children die each year

• Perinatal mortality ~ 4  million

• 48% of these deaths occur in Africa alone, 35% in SE Asia

• < 5 yrs (childhood) mortality falling from 1960’s to 1990’s by 

3% per annum globally 

• In many areas – arrested or even worsened in part of Africa
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•Many parts of Africa; decline stopped early/mid 90’s – some getting worse

•Current projections: achieving MDG4 will take ‘till 2035 (not 2015)



Millennium Developmental Goal 4: 
improving child survival 

Aim
• To reduce child mortality rate of 1990 to two-thirds by 2015

Focus 

• Improved nutrition, water and sanitation, prevention and early 

access to primary treatment (IMCI)

Improvements in acute care? 

• Final illness  ~ ¼ access health care/ hospital for treatment

• Hospital based management important and highly cost effective 

means of improving survival

• Evidence based guidelines for treatment …….relatively 

neglected…..



Integrated Management of Childhood Illness:
community based programme

Aims

• To improve first level of care for all conditions, identification and 
referral of sick to hospital in developing countries

Why?

• most deaths occur in the community (includes neonates)

• many referred children die before reaching hospital

• concern that promoting hospitals might detract from 

primary care

however……..

• little attention paid to issue of quality of care in hospital

• no international priority given to developing evidence base for 
management 



Quality of hospital care : developing countries

• most seriously ill children present to district hospitals

• funding and resources largely allocated to tertiary institutions

• Most critically ill children are cared for where 

– resources are inadequate, 

– support from central agencies is lacking, 

– little ongoing professional development or staff training

– staff morale is invariably low

• All impact adversely upon the quality of care 



Themes for this talk: 
Pragmatics and pitfalls for hospital management

• Reality of management of the sick child

• Evidence base for current guidelines 

• Short coming of vertical programmes of management –
independent guidelines

• Common misconceptions – reinforced through guidelines

• Implications for the WFPICCS Global Sepsis Initiative 



What are the resources necessary to 
effectively manage a sick child?

 IMCI – priority signs: referred to local DGH

Reality –optimal care affected by

• Access to health facility: compounded by poor road 

access  

• Rapid identification: limited use of triage 

• Laboratory : often not reinforced through quality control 

• Treatment 

• Evidence based guidelines



Delays in referral 
compounded:

child presents at a 
later stage of 

illness



Delivery of health care to children in Kenya 

reality check ……

14 hospitals across Kenya prospectively audited 

(researchers and ministry of health)

Absence of management protocols/ not followed

 Failure to provide basic health care

Most treatment decisions unsupported diagnostic 

information 

 Limited drug list/ ‘stock outs’ common

English et al, 2004



Theme 2 : 
what is the evidence base for 

management? 



Efforts to improve hospital care

International Child Health Research Committee:

– International team of clinical scientists/ health 
professionals actively involved in patient care/policy

– Annual summaries of evidence in clinical trials- update 
guidelines

Direct input into WHO guidelines: 

– ‘Management of the Child with a Serious Infection or 
Severe Malnutrition’  

– ‘Guidelines for Management at a District Hospital’ 

– ‘New Pocket Book of Hospital Care for Children’



‘IMCI for hospitals’



Short comings of current recommendations 

• ‘Vertical programmes of management’ maintained  – & non integrated 
approach to care of certain aspects

• Sepsis or SIRS  +/- septic shock : not even considered as an entity 

• Common physiological misconceptions – reinforced through these 
guidelines



Considerations for management of severely ill 
child presenting in Africa? 



Case history
how do the WHO guidelines perform? 

• Pragmatics 

• Pitfalls

Major considerations?



Initial management :
which WHO guideline?

? Who

? Which solution

? How much 

? What rate



Initial management :
which WHO guideline?

Severe malaria 

Severe malnutrition

Sepsis/shock

Diarrhoeal 
disease



International recommendations: paediatric protocols



Volume expansion
What is the evidence base?

Literature search to identify Randomised Trials in children with sepsis,
diarrhoea, malaria, dengue haemorrhagic fever

The MEDLINE database was searched with the following MeSH terms: 
• "Infant"[MeSH] OR "Child"[MeSH] OR "Child, Preschool"[MeSH] OR 
• "Pediatrics"[MeSH]) AND "Fluid Therapy"[MeSH:NoExp] 

These terms were combined with one of the following:
• "Shock, Septic"[MeSH:NoExp] 
• “Sepsis”*MeSH] 
• "Dengue Hemorrhagic Fever"[MeSH] 
• "Malaria"[MeSH] OR "Malaria, Cerebral"[MeSH] OR "Malaria, Falciparum"[MeSH]) 
• "Hypovolemia"[MeSH] 
• "Dehydration/therapy"[MAJR:No Exp] OR "Diarrhea/therapy"[MAJR:No Exp])



Author, year Setting/Disease Sample size Results

1 Akech, 

2006

Kilifi District Hospital, Kilifi, Kenya

Malaria and shock

88 (44=4.5% HAS; 44=Gelofusine) No significant difference in 
mortality. Mortality not 
primary outcome

2 Juen,

2005

ED of Hospital Infantile Albert Sabin, 
Fortaleza, Ceara, Brazil

Acute diarrhoea

36  (21=0.9% saline; 15=Polyelectrolyte Solution) No difference in Volumes 
required or time to 
rehydration

3 Wills,

2005

PICU Hospital of Tropical Diseases, Ho Chi 
Minh City, Vietnam

Dengue Haemorrhagic Fever & shock

512 Moderate: 126 (Dextran) 129 (Starch) 128 
(Ringers) 

129 Severe: 67 (Dextran) 62 (Starch

No difference in either severity 
group

4 Upadhyay, 
2005

PICU and ED in a tertiary care and teaching 
hospital, India
Septic Shock

60 (31=N saline; 29= Gelatin polymer) No difference between groups

5 Maitland, 
2005

PHDU KEMRI-KDH, Kilifi, Kenya

Malaria and shock

150 
49 Severe  (23=albumin; 26=saline; )
Moderate (33=albumin; 35=saline; 33=control)

Mortality lower with albumin 
than with saline 
(3.6% v 18%, p=0.13) 

6 Maitland, 
2005

PHDU KEMRI-KDH, Kilifi, Kenya

Malarial anaemia  and shock

61 (20=saline; 23=albumin; 18=control) Similar reduction in base 
excess in all thee groups

7 Ngo, 

2001

ICU of Dong Nai Paediatric Hospital, Vietnam-

Dengue Haemorrhagic Fever & shock

230 (222 III, 8 IV); 
55 (Ringer's lactate) 55 (dextran) 56 (N saline) 56 
(gelatin)

No clear advantage to using 
any one of the four fluids 

8 Dung, 

1999

PICU Hospital of Tropical Diseases, 
Ho Chi Minh City, Vietnam

Dengue Haemorrhagic Fever & shock

50
(12=saline; 12=dextran 70; 13=Ringer's;13=gelafundin)

Dextran 70 preffered solution 
for acute resuscitation in DSS



Initial management :
which WHO guideline?

Severe malaria
•Treat dehydration only
•Shock?? : Only give fluid to ensure CVP 0-5cm!
•No fluid specified  but rehydration linked to  
quinine infusion (4 hrs)  

Severe malnutrition
Septic shock: As above + Imp. consciousness
Treat: 0.45% saline/ ½ strength Darrow’s 15 
mls/kg in1 hr 
No improvement: whole blood Tx (10mls/kg 
in 4hrs) 

‘Shock’ 
Only consider if cold hands and feet, 
plus CRT>3 AND weak fast pulse

20mls/kg Ringers L or 0.9% saline
Repeat if not improving 
(caution++ about fluid overload)  

Diarrhoeal disease
Severe dehydration: 100mls/kg 
30mls/kg Ringers L or 0.9% saline 
Repeat if pulse volume weak 
Rehydrate with 70ml/kg over 2.5 hr* 

(*or 5hr if <1yr) 

Picture of child



Clinical distinction: 
Severe malaria and sepsis 

• Malaria often over diagnosed

• Sepsis/other conditions underdiagnosed / under treated

• Overlap in clinical presentation

• Co-morbidity – both may coexist

• Supportive laboratory confirmation – too late as early 

mortality substantial 



High early mortality: Kilifi data 2002/2005 (unpublished)



WHO Shock defined as…..

Cold hands PLUS
Weak pulse AND 
Capillary refill time > 3 

Too little, too late ……..

Bacterial sepsis : 
Prevalence 15/228 (7%); 
Case fatality mortality =  78%

Who should receive volume expansion?



Assessment of circulation status



Common misconceptions

• ‘………examine frequently for signs of fluid overload. The most 
reliable sign is an enlarged liver’.

• ‘Additional signs are gallop rhythm, fine crackles at lung bases and/or 
fullness of neck veins when upright’.

 Enlarged liver Enlarged spleen 

Severe malaria 28% 33% 

Sepsis 22% 28% 

 



Misconception 2: Hypovolaemia is not synonymous 
with dehydration



What are the implications for the sepsis initiative?





Phase III: Pragmatic trial

Application of Critical care approach works…..

• Sepsis/malaria trial run in parallel 

• Enrolment- bedside criteria alone

• Results relevant to clinical practice entry criteria wont include 

sophisticated point of care analysis

• 3 arm trial albumin saline and control



If benefits of volume expansion confirmed …..

• Demonstration that improved outcome can come through 

effective delivery of emergency care

• Management of the sick child: protocol implemented by 

bedside assessments

• Rationale for generic approach to management

• Dispel common misconceptions  

• Major changes in policy and rationalise fluid management



Finally……..Scope of programme (+/-advocacy)?

• Revolution in management of critically sick child barely 
affected children in developing countries 

– High early mortality on appropriate chemotherapy
– Common physiological misconceptions – reinforced 

through these guidelines

• Demonstrate that improved outcome can come through 
effective delivery of emergency care- simple targets

• Equitable roll-out of new programmes or new interventions 
impossible unless functioning hospital sector



Thank you 


