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Maitland Group, Kilifi, Kenya:
research over 10 years........... wwwfeast-trial.org

Phase I/Il trials

v'Severe malaria
v'Sepsis

v'Severe Anaemia
v'Severe malnutrition

Shock at hospital admission is:
Common (10-20%)

*Outcome is poor; case fatality 15-30%
Studies (small):

v" Fluids correct shock

v evaluated WHICH fluid

v No controlled trial
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Physiological studies: CVP—evidence of hypovolaemia
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Phase Il intervention studies-
heart rate and acidosis : response to boluses
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Results:

53 children with severe acidosis received volume resuscitation: 4 deaths (8%)
No complications of pulmonary oedema/brain swelling

FLUID

albumin

I

O saline
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Acidosis of severe fa
heading for a shock?
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Response to volume resuscitation in children with severe malaria®
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Choice of fluids for resuscitation:
a systematic review (world literature)

Study or Events/total Adequate Peto fixed odds Peto fixed odds
subgroup Colloids Crystalloids sequence ratio (95% C1) ratio (95% CI)
generation

Sepsis

Upadhyaya 2005% 9/29 /31 Yes — 1.1 (0.4 to 3.3)
Malaria

Maitland 2005%%  2/56 11/61 Yes —— 0.23 (0.07 to 0.74)
Maitland 2005%  4/23 3/ 20 Yes — = 1.2 (0.24 to 5.9)
Maitland 2003%  0/20 432 No 0.18 {0.02 to 1.4)
Dengue

wills 2005* 1/384 0/128 Yes = 3.8 (0.04 to 350)
Cifra 2003* 1/11 3/ 16 Mo 0.48 (0.06 to 4.0)

0.01 01 1 10 100

Favours Favours
colloids crystalloids

« Colloids marginally favourable (aloumin >> other colloids)
« NO CONTROLLED TRIALS!



Controversies and Challenges

Controversies:

* Adult physicians:
“unethical to give
fluids in malaria”

e Paediatricians:
“unethical not to give
fluids in sepsis”

Challenges
Issues around:

* Informed consent for very
sick children

e Blinding
* Giving fluids without
intensive care and without

infrastructure available in
well-resourced settings



2008
The FEAST trial was funded!!!



Pragmatic trial

Severe malarial + acidosis

Severe malarial anaemia ‘ Meningitis/encephalitis

HIV
Sepsis/shock ——
Pneumonia Cerebral malaria

Undernutrition



The FEAST Clinical Trial
Fluid Expansion As Supportive Therapy

Narrated by
Dr Charles Engoru
FEAST Investigator Soroti



Controlled trial of fluid resuscitation

(FEAST A)

Children with impaired
consciousness and/or
respiratory distress and
impaired perfusion

Impaired perfusion
Any one of:

*Cap refill > 2 secs,
*Severe tachycardia,
stemperature gradient
*weak pulse

Bolus 5% albumin

20 ml/Kg (40 ml/Kg after
Aug 2010) over 1 hour

Bolus 0.9% saline

20 ml/Kg (40 ml/Kg after
Aug 2010) over 1 hour

Control (No bolus)

Maintenance fluids only

Follow-up to 4 weeks (24 weeks if developed neurological sequelae by 4 weeks)
Clinical assessments at 1, 4, 8, 24, 48 hours and at 4 weeks

Excluded: Gastroenteritis Severe malnutrition Non-medical admission (burns,trauma)
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Mortality after Fluid Bolus in African Children

with Severe Infection

Kathryn Maitland, M.B., B.S., Ph.D., Sarah Kiguli, M.B., Ch.B., M.Med., Robert O. Opoka, M.B., Ch.B., M.Med.,
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Richard Nyeko, M.B., Ch.B., M.Med., George Mtove, M.D., Hugh Reyburn, M.B., B.S., Trudie Lang, Ph.D.,
Bernadette Brent, M.B., B.S., Jennifer A. Evans, M.B., B.S., James K. Tibenderana, M.B., Ch.B., Ph.D.,

Jane Crawley, M.B., B.S., M.D., Elizabeth C. Russell, M.Sc., Michael Levin, F.Med.Sci., Ph.D., Abdel G. Babiker, Ph.D.,
and Diana M. Gibb, M.B., Ch.B., M.D., for the FEAST Trial Group*




Baseline Characteristics

Table 1. (Continued.)

Wariable
Laboratory assessmentsyj

qsitwe for malaria parasitemia — no./total no. (36)§+

Hemoglobin — no./total no. (36)

<5 g/dl

) 10 g/d|

Glucose — no.ftotal no. (%)

<2.5 mmol/liter (45 mg/dl)

Lactate =5 mmol/liter — no./total no. (%&)
se deficit =8 mmol/liter — no./total no.
Severe acidemia (pH <7.2) — no.ftotal no. (35)

Hyperkalemia (potassium =6.5 mmol/liter) — no./
total no. (%)

Positive for HIV antibody — no.ftotal no. (%)

‘ Positive blood culture — no. of positive cultures/

total no. of cultures (%)

Positive cerebrospinal fluid culture — no. of positive
cultures/total no. of cultures (%)

Albumin Bolus
(N=1050)

590/1044 (57)

323/1024 (32)
231/1024 (23)

43/990 (4)
67/990 (7)
357/1000 (36)
380/710 (54)
71/712 (10)
67/686 (10)

37/817 (5)
38/347 (11)

2/94 (2)

Saline Bolus
[N=1047)

612/1042 (59)

332/1015 (33)
230/1015 (23)

46/991 (5)
61/991 (6)

407989 (41)

360/689 (52)
73/694 (11)
68/687 (10)

28/827 (3)
52/360 (14)

4/102 (4)

Mo Bolus
(N=1044)

501/1037 (57)

332/1015 (33)
2441015 (24)

42/989 (4)
59/989 (6)
395/992 (40)
330/680 (49)
65/685 (9)
65/670 (10)

41/839 (5)
36/363 (10)

4/96 (4)

Total
(N=3141)

1793/3123 (57)

0873054 (32)
705/3054 (23)

131/2970 (4)
187/2970 (6)
1159/2981(39)

1070/2079 (51)
209/2091 (10)
200/2043 (10)

106/2483 (4)
126/1070 (12)

10/292 (3)




Primary endpoint: 48 hour mortality
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Subgroup

Malaria:
positive
negative

Subtotal (I-squared = 0.0%, p = 0.691)

Coma:
comatose
not comatose

Subtotal (I-squared = 74.3%, p = 0.049)

Haemaoglobin:
<5g/dL
>=5 g/dL

Subtotal (I-squared = 2.9%, p = 0.310)

Base deficit:
>= 8 mmol/L
< 8 mmol/L

Subtotal (I-squared = 14.8%, p =

Lactate:
> 5 mmol/L
<=5 mmol/L

Relative
risk (95% Cl)

1.59 (1.10, 2.31)
1.43 (1.01, 2.04)
1.51 (1.17, 1.95)

1.68 (1.18, 2.39)
1.06 (0.50, 2.24)
1.54 (1.12, 2.13)

1.38 (1.05, 1.81)
2.17 (1.14, 4.14)
1.50 (1.17, 1.93)

1.38 (1.05, 1.83)
1.72 (0.98, 3.05)
1.45 (1.13, 1.86)

Events,
bolus

110/1202
108/884

101/655
114/1384
215/2039

128/740
20/659
148/1399

157/764
49/1225
206/1989

172/1691
49/406
221/2097

Remarkable consistency of adverse outcome of boluses

Events,
no bolus

34

43/904
76/1044

30/332
43/683
73/1015

34/330
10/350
44/680

59/395
11/597
70/992

62/844
14/200
76/1044

bolus reduces risk

bolus increases risk



Hb 3 g/dI

Hb 11g/dl

Did anaemia affect outcome?
Each level of Haemoglobin level

Subgroup

Cut off at 3g
Hb <3g/dI
Hb >=3g/dl

Subtotal (I-squared = 0.0%, p = 0.450)

Cut off at 4g
Hb <4g/dI
Hb >=4g/d|

Subtotal (I-squared = 0.0%, p = 0.335)

Cut off at 5g
Hb <5g/dl
Hb >=5g/dl

Subtotal (I-squared = 2.9%, p = 0.310)

Cut off at 6g
Hb < 6g/d|
Hb >=6g/dI

Subtotal (I-squared =0.0%, p = 0.770)

Cutoffat 7g
Hb < 7g/dl
Hb >=7g/dl

Subtotal (I-squared = 0.0%, p = 0.631)

Cut off at 8g
Hb <8g/dl
Hb >=8g/dI

Subtotal (I-squared = 0.0%, p = 0.722)

Cut off at 9g
Hb<9g/d
Hb >=9g/dl

Subtotal (I-squared = 0.0%, p = 0.792)

Cut off at 10
Hb <10g/dl
Hb >= 10g/d!

Subtotal (I-squared = 0.0%, p = 0.547)

Cutoffat 11
Hb <11g/dl
Hb >=11g/dI

Subtotal (I-squared = 0.0%, p = 0.801)

Relative
risk (95% CI)

1.74 (1.02, 2.99)
1.38 (1.03, 1.84)
1.45 (1.13, 1.87)

1.74 (111, 2.73)
1.33(0.98, 1.81)
1.45 (1.12, 1.87)

1.71 (1.16, 2.51)
1.31(0.93, 1.84)
1.47 (1.14, 1.90)

1.41 (1.01, 1.99)
1.53 (1.04, 2.23)
1.47 (1.14, 1.89)

1,53 (1.11, 2.13)
1.35 (0.90, 2.02)
1.46 (1.13, 1.88)

1.43 (1.06, 1.92)
1.59 (0.97, 2.58)
1.47 (1.14, 1.90)

1.43 (1.08, 1.90)
1.57 (0.87, 2.82)
1.46 (1.13, 1.88)

1.50 (1.14, 1.97)

1.19 (0.60, 2.38)
1.45 (1.13, 1.88)

1.48 (1.14, 1.93)

1.31 (052, 3.28)
1.47 (1.14, 1.89)

Ik Ol O O 0 Of O O O

Events,
bolus

53/217
162/1822
215/2039

79/450
136/1589
215/2039

101/655
114/1384
215/2039

114/830
101/1209
215/2039

131/987
84/1136
215/2123

150/1178
65/861
215/2039

172/1368
43/671
215/2039

190/1559
25/480
215/2039

199/1748
16/291
215/2039

Events,
no_bolus

14/100
59/915
73/1015

21/208
52/807
73/1015

30/332
43/683
73/1015

40/412
33/603
73/1015

43/497
30/548
73/1045

53/595
20/420
73/1015

59/673
14/342
73/1015

62/763
11/252
73/1015

67/872
6/143
73/1015

Bolus better

25

Control better

Maitland BMC Medicine 2013



Sepsis: Culture +ve or
Goldstein et al definition (& malaria negative)

Bolus No Bolus Risk ratio
Number (complete 2077 1036
data)
Sepsis definition 302 160
Mortality in those 38/302 (13%) 15/160 (9%) 1.34 (0.76-2.36)
with sepsis
Mortality in those 13/90 (14%) 3/36 (8%) 1.73 (0.53-5.72)
blood culture positive

Maitland Unpublished




Acute Kidney Injury:

Evidence fluid challenge beneficial?

Bolus

No bolus

Risk ratio™

Normal BUN

75/1112 (7%)

29/543 (5%)

1.26 (0.83-1.91)

BUN>20 mg/dI

72/292 (25%)

17/144 (12%)

2.09 (1.28-3.41)

*p-value for heterogeneity: 0.13

Periodl <8thoursp 8-<240hrsRl | 24-<48hrskl | 48hrsEHR28@layskl| Totalk
Distribution@fl 500 310 120 150 108[
deathsver@imel

% eaths@vithl 46%0! 29%] 11 %[ 14%0! 100%0
BUN>20@ng/d I

Maitland Unpublished




Maitland et al. BMC Medicine 2013, 11:68
http://www.biomedcentral.com/1741-7015/11/68
-y, BMC Medicine
""‘i’ @ Medicine far
Ag Global Health
D™

RESEARCH Open Access

\'\\\

Exploring mechanisms of excess mortality with
early fluid resuscitation: insights from the
FEAST trial

Kathryn Maitland'’, Elizabeth C George®, Jennifer A Evans®, Sarah Kiguli®, Peter Olupot-Olupot®, Samuel O Akech?,
Robert O Opoka®, Charles Engoru’, Richard Nyeko®, George Mtove®, Hugh Reyburn®'®, Bernadette Brent'”,

Julius Nteziyaremye®, Ayub Mpoya®, Natalie Prevatt’, Cornelius M Dambisya®, Daniel Semakula®, Ahmed Ddungu’,
Vicent Okuuny’, Ronald Wokulira’, Molline Timbwa?, Benedict Otii®, Michael Levin', Jane Crawley®, Abdel G Babiker’,
Diana M Gibb® and for the FEAST trial group

See related article: www.biomedcentral.com/bmcmed/1741-7015/11/67



Presenting syndromes

Severe
shocklacidosis: Neurological. coma
LactatezSmmolL or or fits in this illness
base excesss-8 or
WHO definetion of
shock or mederate

hypotension
(sbp 50-75, 60-75

(N=363)
B: 3/240 (1%) B: 1/39 (2%)
C: 01123 (0%) OrY  C-2i44 (5%

Respiratory: oxygen T185 (2%)
saturation<92% with one C: 2/44 (5%)
the following: history of cough,
crackles, or indrawing

Bolus: B
Control (no bolus): C






Response to fluid boluses

Impaired perfusion at clinical review times over clinical review times

95

90—
85 7
80
75
707
65
60—

% with any signs of impaired perfusion

Bolus Bolus Bolus Bolus Bolus | Bolus Bolus Bolus Bolus Bolus Bolus Bolus

No. at risk. 2097 1044 2070 1030 2011 | 1011 1972 996 1899 975 1876 968

MNo. of
measurements| 2097 1044 2041 1017 1987 997 1946 984 1877 958 1823 945




Shock reversal at one-hour¥:

does not predict benefit

ki Bolus@ombinedZ| No@BolusE | Total’® Relativeisk*@
NoBhockzthE 1.980@
onelhourf 43/876H5%)x 8/323[{2%)R | 51/1198/4%) (0.94-4.17)a
ContinuedBl

shockt@nel 1.670

hourf 141/1180(12%)R| 50/70177%)R| 191/1881(10%)& | (1.23-2.28)C

&0ne-hour time point chosen since no difference in deaths in
bolus vs control arms ie result not influenced by survivorship bias

*p-value for heterogeneity between the two relative risks. = 0.68




‘Terminal Clinical Event’:
Cumulative incidence of mortality for bolus & control arms
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Hours until death

Percentage of death in Bolus (B) vs Control (C) with Terminal Clinical Event attributed to:
> Cardiogenic/shock: 4.6%(n=96) B vs 2.6%(n=27) C [Ratio 1.79 (1.17-2.74) p=0.008]
> Neurological: 2.1%(n=44) B vs 1.8%(n=19) C [Ratio 1.15 (0.67-1.98); p=0.6]
» Respiratory: 2.29%6(n=47) B vs 1.3%(n=14) C [Ratio 1.68 (0.93-3.06): p=0.09]



Excess mortality in FEAST trial:
cardiogenic shock

Back to the drawing board...

Do we a new algorithm to treat
paediatric shock?



Fluid is a drug

REVIEW ARTICLE

CRITICAL CARE MEDICINE

Simon R. Finfer, M.D., and Jean-Louis Vincent, M.D., Ph.D., Editors

Resuscitation Fluids

John A. Myburgh, M.B., B.Ch., Ph.D., and Michael G. Mythen, M.D., M.B., B.S.

LUID RESUSCITATION WITH COLLOID AND CRYSTALLOID SOLUTIONS IS A

ubiquitous intervention in acute medicine. The selection and use of resuscita-

tion fluids is based on physiological principles, but clinical practice is deter-
mined largely by clinician preference, with marked regional variation. No ideal
resuscitation fluid exists. There is emerging evidence that the type and dose of
resuscitation fluid may affect patient-centered outcomes.

Despite what may be inferred from physiological principles, colloid solutions do
not offer substantive advantages over crystalloid solutions with respect to hemody-
namic effects. Albumin is regarded as the reference colloid solution, but its cost
is a limitation to its use. Although albumin has been determined to be safe for
use as a resuscitation fluid in most critically ill patients and may have a role in
early sepsis, its use is associated with increased mortality among patients with
traumatic brain injury. The use of hydroxyethyl starch (HES) solutions is associ-
ated with increased rates of renal-replacement therapy and adverse events among
patients in the intensive care unit (ICU). There is no evidence to recommend the
use of other semisynthetic colloid solutions.

From the University of New South Wales,
the Division of Critical Care and Trauma,
George Institute for Global Health, and
the Department of Intensive Care Medi-
cine, St. George Hospital — all in Sydney
(J.A.M.); and the National Institute for
Health Research, University College Lon-
don Hospitals Biomedical Research Cen-
tre, London (M.G.M.). Address reprint
requests to Dr. Myburgh at the Depart-
ment of Intensive Care Medicine, St.
George Hospital, Gray St., Kogarah 2217,
Sydney, NSW, Australia, or at jmyburgh@
georgeinstitute.org.au.

N Engl) Med 2013;369:1243-51.
DOI: 10.1056/NEJMral208627
Copyright © 2013 Massachusetts Medical Society.



Fluid resuscitation guidelines

Hilton and Bellomao Critical Care 2012, 16:302
http://ccforum.com/content/16/1/302
‘c: CRITICAL CARE

VIEWPOINT

A critique of fluid bolus resuscitation in
severe sepsis

Andrew K Hilton' and Rinaldo Bellomo®*



Our current/future research



Unresolved questions arising from FEAST

Data collection

Completed
Analysis underway Manuscript in prep

FEAST TRIAL
Severe febrile illness Gastroenteritis Severe
(sepsis/septic shock) (hypovolaemic shock) Malnutrition
RESUS trial MAPS study AFRIM study CAPMAL study
J 1\ J
| | |
Animal | Human studies
study :
I
|




FEAST in Sheep

Figure 3: Scheme diagram of proposed fellowship ovine experiments within the RESUS trial,
Critical Care Research Group, CCRG (animal ethics approval certificate number 1400000032,
Queensland University of Technology, Brisbane, Australia)

i 1% it Sepsis No sepsis i
RESUS tnial I (n=40) (n=20) :
Revisiting the FEAST : . ' I
trial in an ovine piniyiuipiuipiuiptyiipiyipipiptolot Spiptptpiptolptuipiiptpiptyiptaininiisieisiniptuipipipiptuipiuinty iipiuiniuiniuiuiniuintelulu
model of septic shock | ond hit: )
receiving different

resuscitation 0.9% 0.9% 0.9% 0.9%
strategies saline saline saline saline
bolus infusion

(n=5) (n=5)

compared to (n=8) (n=8)
non-septic controls
Q_ Sham \Fluid resuscitation/Blood transfusion ~ Confirm two-hit pathogenesis

N ” ——

1
1
1
1
]
(fluid vs transfusion) : bolus ] infusion
]
:
]
1

-
Proposed Fellowship Comparison of fluid resuscitation 0.9%
experiments: saline bolus vs infusion:
Focus specifically on i) Vascular (SDF) and cardiac (ECHO)
fluid resuscitation for function and response to fluid
septic shock and ii) Effects of inotropes and vasopressors .
compare 0.9% saline iii) Body compartment and fluid Chlef Pl JOh n Fraser
bolus vs infusion equilibration (BIA and PA) .
Brisbane CRG







Other conditions: fluid bolus

Severe Gastroenteritis

Surgical Burns

Malnutrition



* Detailed assessment comprising:

— Clinical examination
— ECG (including holter ECGs over 7 days)

Myocardial Function

in severe malnutrition
Bernadette Brent

— ECHO

e Assessment tir

Admission

Day 7

Day 28

Any deterioration
Any IV fluids

ECHO ECHO ECHO
ECG ECG ECG
Bloods Bloods Bloods

| | |

Daily clinical assessments until discharge to capture any deterioration*

D.o.A Day 7 Day 28

*if shock present, bloods and ECG will be done and ECHO repeated after every fluid bolus until resolution of shock



Chart 13. Diarrhoea treatment plan G:
Treat severe dehydration quickly

=+ Follow the arrows. If the answer is YES, go across. If N0, go down.

START HERE # Starf IV fluid immediafely. If the child can drink, give
yes  ORS by mouth while the drip is being set up. Give

Eoan yau gjve 100 mi/kg Ringer's lactata solufion (or, if not avail-
'ﬁﬁ"ﬁﬁ able, normal saling), divided as follows:
i meiataly? \ First give 30 | Thea give 70
ge mikgin: | mlyin:
Infaniz
(<12 months) e 5h
Childran ;
(12 months to 5 years) 30 min? 25h
N * Repeat onca if radizl pulse is sfill weak or not deteciable

B Raassess the child avery 15-20 min. If hydrafion
status is not improving, giva the IV drip more rapidly.
Also waich for over-hydration.

B Also give ORS (about 5 ml7kg par b as soon as the
child can drink: usually after 3—4 h {infants) and

s Nireatment __ 1-2 hichildren).

available “ M Heassess an infant after 6 h and a child after 3 h.
naarby within Classify dahydration. Than choose the appropriate
30 min? plan (&, B or C) fo continua traatment.
- N0 » Rafer argently to hospital for IV treatmant.
Are you B |f the child can drink. give tha mothar ORS solution,
trainad to use and shaw har hiow to give frequent sips during the trip.

'“t':h‘"j?n’:'i’ ves # Start rahydration by tube (or mouth) with ORS solu-

= tion: give 20 mi'kg per hfor & b {tofal, 120 mPkg).
reltycation’? B Raassass the chiﬁ gaary 1-2 Ic
Jr D — Ifthereis repaated vomiting or increasing abdomi-
i nal distension, give tha fluid mara slowly.
h':j'rri':ﬁh"d — [fhydration status is not improving after 3 h, send
l 0 the child for IV therapy.
- W Affer 6 h, reassess the child and classify dafydra-
Rader urgently tion. Then, choose the appropriate plan (A, B or C)
o hozpital to continue treatmant.
“:;gﬁin Wofe: |f possibis, obsarve the ciild for 2t laast & i afier
{raatmant. refd @t iz be sora fhe mo fher can maintan hyoEtion by
mvang the drid (5 soiuicn by mootf.

13

Summary
Shock present?
20 mls/kg 0.9% saline rapidly, repeat x 2

Rehydration: Plan C
<30ml/kg over 1 hr then 70ml/kg over 3
hrs Ringers Lactate (or 5 hrs if <12m)

(no subtraction of bolus volume)

Overall

No shock: 100 mis/kg ~ 3-5 hrs;

If shock present: 120-160mls/kg ~ 4-5 hrs
(approximately 2-3 times a child’s
circulating volume).

6 hours: If still dehydrated: Restart Plan C



Hospital care

for children

GUIDELINES FOR THE MANAGEMENT OF

2013: Fluid Boluses continue to be
recommended in WHO guidelines

22X, World Health

-7 Organization



Mortality Excess with Boluses by Shock Definition
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Annual excess mortality of boluses predicted per 1 million doses

| Risk of death among participants in the Fluid Expansion as a Supportive Treatment (FEAST) trial with the application of different
definitions of paediatric shock to admission data

Definition of shock Mortality among FEAST participants (%) Estimated annual No
of excess deaths in
Absolute risk difference sub-Saharan Africa if

Overall (all arms) Bolus (saline or albumin) Mo bolus (control arm) (95% Cl) boluses given*
FEAST inclusion criteria
Total 297/3141 (10) 221/2097 (11) 76/1044 (7) 3.3% (1.210 5.3) 33000
With malaria 144/1795 (8) 110/1202 (9) 34/593 (6) 3.4% (0.910 5.9) 14 500
Without malaria 146/1330 (11) 108/884 (12) 38/446 (9) 3.7% (0.3107.1) 16 000

WHO Emergency Triage Assessment and Treatment

Total 27/65 (42) 24/50 (48) 3/15 (20) 28% (3 to 53) 1800
With malaria 14/41 (34) 12/32 (37) 2/9 (22) 15% (-16 to 47) 1300
Without malaria 11/22 (50) 11/17 (65) 0/5 (0) 65% (42 to 87) 3 100

American College of Critical Care Medicine cold shock (with two signs)

Total 189/1733 (1) 147/1196 (12.3) 42/537 (8) 4.5% (1.5 10 7.4) 14 300
With malaria 95/1087 (9) 76/753 (10) 19/334 (6) 4.4% (1.1 10 7.7); 8 900
Without malaria 92/637 (14) 70/435 (16) 22/202 (11) 5.2% (-0.3 10 10.7) 9 900

Paediatric Advanced Life Support (2010) compensated shock

Total 218/1650 (13) 161/1113 (15) 57/537 (11) 3.9% (0.5t0 7.2) 26 300

With malaria 107/1009 (11) 80/684 (12) 27/325 (8) 3.4% (0.4 to 7.2) 12 000

5, 200- 132, 000 excess deaths/year for 4 million fluid boluses in children
with severe malaria whilst WHO continue to recommend boluses




Do we need another trial?



We can save lives:
Achen in full health 3 months later




