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Child health in the new Millennium

A Annually >10.5 million children die each year

A Perinatal mortality ~ 4 million

A 48% of these deaths occur in Africa alone, 35% in SE Asia
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3% per annum globally

A In many areas arrested or even worsened in part of Africa
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Millennium Developmental Goal 4.
Improving child survival

Aim
A To reducechildmortality rate of 1990 tdwo-thirds by 2015
Focus

A Improved nutrition water and sanitation, prevention and early
access to primartfreatment (IMCI)

Improvements in acute care?
A Final illness % access health care/ hospital for treatment

A Hospital based management important and highly cost effective
means of improving survival

A Evidence based guidelines for treatmeng .relatively
neglecteca ..



Integrated Management of Childhood lliness:
community based programme

Aims

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

Why?

A most deaths occur in the community (includes neonates)

A many referred children die before reaching hospital

A concern that promoting hospitals might detract from
primary care
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A little attention paid to issue of quality of care in hospital

A no international priority given to developing evidence base for
management



Quality of hospital care : developing countries

A most seriously ill children present to district hospitals
A funding and resources largely allocated to tertiary institutions
A Most critically ill children are cared for where

I resources are inadequate,

I support from central agencies is lacking,

I little ongoing professional development or staff training

I staff morale is invariably low

A All impact adversely upon the quality of care



Themedor thistalk:
Pragmatics and pitfalls for hospital managemen

A Reality of management of the sick child
A Evidence base for current guidelines

A Short coming of vertical programmes of management
Independent guidelines

A Common misconceptionsreinforced through guidelines

A Implications for the WFPICCS Global Sepsis Initiative



What are the resources necessary to
effectively managea sick chil@

V  IMCIc priority signs: referred to local DGH
Realitycoptimal care affected by

A Accesdo healthfacility: compounded by poor road
access

Rapididentification: limited use of triage
Laboratory : often not reinforced through quality control

Treatment
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Evidence baseduidelines



Delays in referral
compounded:
child presents at a
later stage of
liness



Delivery of health care to children in Kenya
reality checleé é

14 hospitals across Kenya prospectively audited
(researchers and ministry of health)

U Absence of management protocols/ not followed
U Failure to provide basic health care

U Most treatment decisions unsupported diagnostic

Information
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Theme 2 :
what iIs the evidence base for
management?



Efforts to improve hospital care

International Child Health Research Committee:

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

I Annual summaries of evidence in clinical tHalsdate
guidelines

Direct input into WHO guidelines:
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Hospital care
for children

GUIDELINES FOR THE MANAGEMENT
OF COMMON ILLNESSES WITH
LIMITED RESOURCES
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Short comings of current recommendations
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approach to care of certain aspects

A Sepsis or SIRS- séptic shock : not even considered as an entity

A Common physiological misconceptidnseinforced through these
guidelines



Considerations for management of severely il
child presenting in Africa?



Case history
how do the WHO guidelines perform?

A Pragmatics
A Pitfalls

Major considerations?



Initial management :
which WHO guideline?

? Who

? Which solution

? How much

? What rate




Initial management :
which WHO quideline?

Severe malaria Sepsis/shock

N ~

/ \
Severe malnutrition D_|arrhoea|
disease



International recommendations: paediatri

Special Article

Clinical practice parameters for hemodynamic support of pediatric
and neonatal patients in septic shock®

Joseph A, Carcillo, MD; Alan I, Fields, MD; Task Force Committee Members

Backgrouni The Istitute o7 Medicing nag called for the de-
valopment of clinical guidelines ani practice parametars 1o de-
velop “best practice” and potentially Improve patlent outcome.

Objective: To provide American College of Critical Care Medl-
cine chinlcal guldelines for hemodynamic support of neonates and
chlldren Wit saptic shock.

Setting: Individual members of the Soclety of Critical Care
Medicine with spacial Interest In neonatal and pediatric septic
shock were Identiflad from (iterature review and general sollcl-
tation at Soclety of Critical Gare Medicine Educational and Sci-
ontinc SYMposia (1098-2001).

Methods: The MEDLINE literature database was searched with
the Tallowing aga-spacinic Keywards: sepsls, sapticemia, septic
shock, endotoxerla, persistent pulmonary myperiension, nitrle
oxide, and extracorpereal membrana exygenation. More than 30
experts grated Iltaratura and drafted spaciflc recommendations
by using a modifled Delphl method. More than 30 more experts
tlien reviewsd TN Complled recommendations. The task-Tarce
chaliman modified the document untll <10% of experts disagread
with the recommendations.

Resiats: Only Tour randomized contralled trials In children with
saptic shock could be Identiflad. Nona of these randomized trials
Ied 0 & CRange In practica. CINIcal practios Nas bean based, for

the most part, on physiologic expenments, casa sanas, ang
cohort studles, Despita telatively low Amarlcan Collage of Gritlcal
Care Medicine-graded evidence In ihe pediatric litersture, out-
comes In ehlldren have Improved from 97% martalty In the 19605
to §0% In the 10805 and 0% mortallty In 1900, U.S. hespital
SUNVIVal Was thrae-Told better In chligren compared with aouis
(9% Vs, 2% mortality) In 1998, Shock pathephysioiogy and re-
spanse o heraples Is age spacific. For example, cardlac fallure |s
a predominant cause of death In neonates and chiidren, but
vascular fallure Is a predominant causs of death In adults. no-
trapes, vasodiators (ciloren), InNalen It exde (neonatos),
and extracorporeal membrane oxygenation can be mare Impar-
tant CONtABUOFS 10 SUMVIVal N e pagiatrc populatians, whereas
VSOPressors can be mora Important contributors to aduit sur-
wival.

(Conciusion: Ameican Callage of Critical Care Medicine aduft guide-
Tines:far hemudynamic support of septic shock iave Iitle appilcation to
e managemant of pedlame o NeORstal SapUc shock. StES are
Tequired © detarmine whiethar Amercan Callege of Critical Care Med-
cine guidelnes for hemocynamic suppor of pedialric and neonatal
saptic shock wil be Implementsd and associated with Ingroved out-
come. {Cit Care Mad 2002; 30:1365-1378)

Special Article

International pediatric sepsis consensus conference:

Definitions for sepsis and organ dysfunction in pediatrics

Brahm Goldstein, MD; Brett Giroir, MD; Adrienne Ranclolph, MD; and the Members of the
International Consensus Conference on Pediatric Sepsis

Gojective: AINOUDN Qensral dSnnIons of the Sepsis contin-
uum have been publishad for alults, no such work has been done
tor the pediatrlc population. Physlologlc and laboratory variables
usen to denne e systemlc INAmMatory responsa syniromme
[SIRS) and organ dysTunction require moaification for the deval-
opmiental stages of children. An Intemational panel of 20 experts
In sepsis and clinical resaarch from five countrles (Canada,
France, Netherlands, United Kingdom, and United States) was
convened to modity the published acult consensus definttions of
Infaction, sapsis, severa sapsls, septic shock, and organ dysfunc-
tion Tor children.

Deslgn: Consansus confarence.

Methods: This document describes the Issues surmounding
consansus on Tour major questions addressed at the meeting: a)
How should the pediatric age groups affectsd by sepsis be de-
Iingated? by What are the specific definitions of padiatric SIRS,
Infection, sepsls, severe sepsis, and septic shock? c) What are
th specinc dennitions of pediatric organ falure and the va-
lidity of pediatric argan fallure scores? d) What are the appro-
priate study populations and study end points required to
successtully conduct clinical trials In pediatric sepsis? Flve
subgroups Tirst met saparately ang then wogethar to evaluats
the following areas: signs and symptoms of sepsis, cell mark-
ers, cytokines, microblological data, and coagulation varl-

ables. ANl confarence participants approved the inal arart of
the procesdings of the mesting.

Resufts: Conference atiendess modifiad the current criterla
usad 0 08fne SIRS and SSpsis 1N G0UIts 10 INCOrpOTate Pedlatric
phiysiologic varlabies appropriate for tha following subcategories
of children: newbom, neanate, Infant, child, and adolescant. In
addition, the SIRS deflnition was modified so that efther criteria
TOF Tever 07 WNIte Diod count had to De met. We also defnan
varlous organ dysfunction cateqorles, severe sapsls, and septic
shock specifically for children. Although no firm conclusion was
mad regarding a single appropriate sty end point, a novel
nonmortality end paint, sgan fallure-free days, was consldered
optimal for peclatric clinical trials given the relatively low Incl-
tiance of mortality in pediatric sepsls compared with adult pop-
ulations.

Conciusior: We modified the adult SIRS criterla for children. In
addltion, we revised definitions of severe sepsis and seplic shock
Tor the pamiatric population. OUr gaal Is for thess frst-gensration
padiatric definttions and criterta 1o facliltate the parformance of
succasstul clinical studies In children with sepsis. (Pediatr Crit
Care Med 20005; 6:2-8)

Kev Winaoe: Sapsis; pamlatric; consensus; chld; citical care;
Intenslve care; organ dysfunclion; systemic inflammatory re-
sponse syndrome

C protocols

utcames in neoratal and pe-

diatric sepsis have mproved

with the advent of nesnatal

and pedintric intensive care
{reduction in merality from 97% 1o 9%)
(1=3) and are markedly better than in
adults (9% compared with 28% mortality)
(3). The dlinical practice parmeters pre-
sented in this document are an attempt to
provide a consensus statement on state-of-
the-art hemodymamic support for neonates,
infants, and children with septic shock
This document is designed to be an adien-
dum to the previcusly published practice

parmeters for hemodynamic support of
adult sepsis (3). The reader whois in scarch
of more detailed discussion of general prin-
ciples in sepsis and cardiovascular support,
or a more itensive reference list that con-
centrates an adult animal and human lit-
erature, is directed to this comprehnsive
document ()

More than 20 clinical investigators
and dinicians who were affiliated with
the Saciety of Critical Care Medicine and
who had special interest in hemedynamic
support of pediatric patients with sepsis,
were contacted and volunteered to be
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members of the task force. Three invitees
declined to participate. Subcommittees
were fomed lo review and grade the lit-
erature by using the evidence-based scor-
ing system of the American College of
Critical Care Medicine. The literature was
acerued by using MEDLINE and indexing
the following age-limited keywords: sep-
sis, septicemia, seplic shock, endotos-
emia, persistent pulmenary hyperten-
sion, nitric oxide, and edracorporeal
membrane axygenation (ECMO). The
clinical parameters and guidelines were
drafted by using a medification of the
Delphi. method. Briefly, the initial step
included review of the literature and
grading of the evidence by topic-based
subcommittess during a Lyr period. OF
interest, the committee found only four
randomzed controlled triaks in children
that examined the effect of a hemody-
namic support therapy on outcome from
septic shock (5-8). Because of the pau-
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ased on the 1902 Consensus
Conference on definitions for
sepsis and organ failure, se-
were sepsis was defined in
adult patients as sepsic associated with at
least one acute organ dysfunction (1),
This definition was upheld in the recent
2001 Consensus Conference (2). With the
auception of certain pediatric-specific di-
agnostic criteria for sepsis introduced in
the 2001 Consensus Conference report,
little guidance or consensus aists in the
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literature for the definition of pediatric
systemic inflammatory response (SIRS)
with infection, more generally termed pe-
diatric sepsis.

Sepsis remains a major cause of mor-
bidity and mortality ameng children (3
6). Sepsis-associated martality in chil-
dren decreased from 7% in 1966 (7) to
% ameng infants in the early 1900s (3)
A recent population-based study by
Watson and colleagues (%) of 1.5, chil-
dren with severe sepsis (bacterial or fun-
gal infection with at least ane acute ordan
dysfunction) reported 42,000 cases in
1995 with a mortality rate of 10.3%. Al-
though this represents a significant im-
provement over the past few decades, se-
vere sepsis remains one of the leading
causes of death in children, with =4,300
deaths annually (7% of all deaths among
children) and estimated annual total
costs of $1.97 billion (0).

Both the United States Food and Drug
Administration and the UL, Congress
have recently emphasized the importance
of testing biomedical therapeutics in chil-
dren (10). As novel sepsis therapeutics
continue to be develaped, they will be
increasingly evaluated in children. Thus,
there is a need for a consensus definition
of the pediatric sepsis continuum includ-
ing SIRS, infection, sepsis, severe sepsis,
septic shock, and multiple organ dysfunc-
tion syndrome (MODS) to aid in stan-
dardization of observational studies and
wvaluation of therapeutic interventions in
elinical trials.

In an effort to address this need, a
group of international experts in the
fields of adult and pediatric severe sepsis
and elinical research gathered in 2002. A

el was chosen that consisted of pub-
lished pediatric critical care physicians
and physicians and scientists with clinical

Padiatr Crit Cam Med 2006 Vol &, No 1



Volume expansion
What is the evidence base?

Literature search to identify RandomisedTrials in children with sepsis,
diarrhoea,malaria,denguehaemorrhagidever

The MEDLINE database was searched with the folloMefgHterms:
A "Infant"[MeSH OR "Child'fleSH OR "Child, PreschodveSH OR
A "Pediatric{ MeSH) AND "Fluid Therapy¥eSH:NoExp

These terms were combined with one of the following:

"Shock, SepticNleSH:NoEXp

G { S LMeSH ¢ ©

"Dengue Hemorrhagic FeveMEeSH

"Malaria"[MeSH OR "Malaria, CerebraMeSH OR "Malaria, FalciparunMeSH)
"Hypovolemia"MeSH

"Dehydration/therapy"MAJR:Ndxp] ORDiarrhedtherapy"[MAJR:NdEXp])
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Author, year

Setting/Disease

Sample size

Results

Akech, Kilifi DistrictHospital, Kilifi, Kenya 88 (44=4.86 HAS, 44=Gelofusine) No significant difference in
mortality. Mortality not
2006 Malaria andshock primary outcome
Juen, ED of Hospitdhfantile AlbertSabin, 36 (21=0.9% saline; 15=Polyelectrolyte Solution) No difference in Volumes
FortalezaCearaBrazil required or time to
2005 rehydration
Acutediarrhoea
Wills, PICU Hospital of Tropical Diseases, Ho Chi| 512Moderate: 126 (Dextran) 129 (Starch) 128 No difference in either severity
Minh City,Vietnam (Ringers) group
2005
DengueHaemorrhagid-ever & shock 129Severe 67 (Dextran) 62 (Starch
Upadhyay, PICU and ED in a tertiary care and teachind 60 (31=N saline; 29= Gelatin polymer) No difference betweemyroups
2005 hospital,India
SepticShock
Maitland, PHDU KEMRIDH Kilifi, Kenya 150 Mortality lower with albumin
2005 49 Severe (23albumin; 26=saline; than with saline
Malaria and shock Moderate (33=albumin 35=saline; 33=contrpl (3.6% v 18%, p=0.13)
Maitland, PHDU KEMRIDH Kilifi, Kenya 61 (20=saline; 23=albumin; 18=control) Similar reduction in base
2005 excess in all thee groups
Malarial anaemia and shock
Ngo, ICUof DongNaiPaediatridHospital,Vietham | 230(222 Ill, 8 IV); No clear advantage to using
55 (Ringer's lactate) 55 (dextran) 56 (N saline) 56 | any one of the four fluids
2001 DengueHaemorrhagid-ever & shock (gelatin)
Dung, PICU Hospital of Tropical Diseases, 50 Dextran 7Qprefferedsolution
Ho Chi Minh Cityyietnam (12=saline; 12dextran70; 13=Ringer's;13rlafundir) | for acute resuscitation in DSS|
1999

DengueHaemorrhagid-ever & shock




Initial management :
which WHO quideline?

Severe malaria Y K2 él Q

Arreat dehydration only Only consider if cold hands and feet,
AShock?? : Only give fluid to ens@¥P &cm! plus CRT>ANDweak fast pulse

Ao fluid specified but rehydration linked to _ _
quinine infusion (4 hrs) 20mls/kg Ringers L or 0.9% saline

Repeat if not improving
(caution++ about fluid overload)

Picture of child
Diarrhoeal disease

Severe malnutrition | Severe dehydration: 100mis/kg
Septic shockAs above tmp. consciousness 30mls/kg Ringers L or 0.9% saline
Treat:0.45: al t Ay Sk oy &% NBY 3 Repeat if pulse volume weak
mis/kginl hr Rehydratewith 70ml/kg over 2.5 hr*

No improvement: whole bloodx(10mis/kg
in 4hrg (*or 5hr if <1yr)



Clinical distinction:
Severe malaria and sepsis

A Malaria often over diagnosed

A Sepsis/other conditionanderdiagnosed under treated
A Overlap in clinical presentation

A Comorbidity ¢ both may coexist

A Supportive laboratory confirmatioqtoo late as early

mortality substantial



High early mortality: Kilifi data002/2005(unpublished)
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CHART 2. Triage of all sick children

Who should receive volume expansion?

WHO Shock defined és..

Cold hands PLUS
Weak pulse AND
Capillary refill time > 3

Too little, too lateé é..

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

ASSESS

Airway and ANY SIGN
hreathing POSITIVE

M Obstructed breathing,
or
M Central cyanosis,
or
W Severe respiratory distress

Circulation

. ANY SIGN
Cold hands with: POSITIVE
W Capillary refill
longer than Check for
3 seconds, Severe.
malnutrition
and

W Weak and fast pulse

ment(s), call for help, draw blood for
jations (glucose, malaria smear, Hb)

P

)

TREAT
Do not move neck if cervical
spine injury possible

If foreign hody aspiration
» Manage airway in choking
child (Chart 3)

If no foreign body aspiration
» Manage airway (Chart 4)
» Give oxygen (Chart 5)

» Make sure child is warm

» Stop any bleeding
» Give oxygen (Chart 5)
» Make sure child is warm

If no severe malnutrition:
» Insert IV and begin giving
fluids rapidly (Chart 7)

If not able to insert
peripheral 1V, insert an
intraosseous or external
jugular line

(see pages 310, 312)

If severe malnutrition:

If lethargic or unconscious:

» Give IV glucose (Chart 10)

» Insert IV line and give
fluids (Chart 8)

If not lethargic or

unconscious:

» Give glucose orally or by
NG tube

» Praceed immediately to full
assessment and treatment




Assessment of circulation status



