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Studi sperimentali

Ipotermia moderata
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Phases of Cerebral Injury
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2° Inflammation

Receptor hyperactivity
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Secondary
From 6 h to >3 days

Deteriorating
mitochondrial function

Seizures
Cytotoxic edema
Excitotoxins
Final cell death
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Therapeutic
Window:

Hypothermia Na* overoad macrotic
Excitotoxicity Reperfusion cell death
Other P

Primary energy failure ( Minutes)

Cerebral metabolism transiently recovers

Ca overfoad
ROS, NO

Secondary phase ( o days)
Between 6-72 h after msult

Mifochondnal dysfunction
Caspases activation

Hypoxic ischemic brain injury

Interventions NEED TO BE WITHIN 6 hrs of insult
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Neurological outcomes at 18 months of age after moderate
hypothermia for perinatal hypoxic ischaemic
encephalopathy: synthesis and meta-analysis of trial data

A David Edwards, professor of neonatal medicine,* Peter Brocklehurst, director , Alistair ] Gunn, professor of
physiology,* Henry Halliday, professor of perinatal medicine,>® Edmund Juszczak, head of trials ,*> Malcolm
Levene, professor of paediatrics and child health,”® Brenda Strohm, trial coordinator,® Marianne Thoresen,
professor of neonatal neuroscience,” Andrew Whitelaw, professor of neonatal medicine,® Denis Azzopardi,
clinical reader in neonatal medicine™?
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Table 1|Summary of randomised trials of moderate hypothermia for perinatal hypoxic-ischaemic encephalopathy

Ratio cooled: Cooling Core temperature Duration of

Study controls method achieved (°C) cooling (hours) Primary outcome Follow-up period

Eicher et al, 20057 32:33 Systemic 33 48 Rates of death and severe disability 12 months

CoolCap trial 116:118 Selective 34-35 72 Rates of death and severe disability 18 months

(Gluckman et al, 2005)*

NICHD trial 102:106 Systemic 33.5 72 Rates of death, moderate disability, and severe 18 months

(Shankaran et al, 2005)° disability

TOBY trial 163:162 Systemic 33-34 72 Rates of death and severe disability 18 months

(Azzopardi et al, 2009)8

ICE trial 110:111 Systemic 33-34 72 Rates of death and severe disabilities 24 months

(Jacobs et al, 2008)

neo.nEURO .network trial 64:65 Systemic 33-34 72 Rates of death and severe disability 18 months

(Simbruner et al, 2008)"*

Robertson et al, 2008"* 21:15 Systemic 33-34 72 Mortality, neurological assessment, and seizures 17 days

Lin et al, 2006 32:30 Selective 34-35 72 Findings on computed tomogram and 7-10 days

neurological assessment
Akisu etal, 2003% 11:10 Selective 36.5 72 Levels of platelet activating factor in 4-10 days
cerebrospinal fluid

Shankaran et al, 2002'® 9:10 Systemic 34.5 72 Clinical course until hospital discharge Until hospital

discharge

Abbreviations: ICE, Infant Cooling Evaluation; MICHD, Mational Institute of Child Health and Human Development; TOBY, Total Body Hypothermia.
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Study or subgroup Events Total

Akisu
CoolCap
Eicher
ICE

Lin
neo.nkU
NICHD

RO

Robertson

Shankaran

TOBY

Total (95% Cl}
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Hypothermia Normothermia

Events Total Risk ratio Weight Risk ratio

(95% CI) (%) (95% CI)
0 11 2 10 1.2 0.18 (0.01 to 3.41)
36 116 42 118 -t 19.3 0.87 (0.61 to 1.25)
10 32 14 33 i 6.4 0.74 (0.38t0 1.41)
25 110 39 111 et 18.0 0.65(0.42t0 0.99)
2 32 2 30 T 1.0 0.94 (0.14 to 6.24)
21 64 32 65 —= 14.7 0.67 (0.43t0 1.02)
24 102 38 106 — 17.2  0.66 (0.43 t0 1.01)
21 1 15 ~ 0.5 5.00 (0.69 to 36.50)
2 9 3 10 — 1.3 0.74 (0.16 to 3.48)
42 163 44 162 -t 20.4 0.95 (0.66 to 1.36)
660 660 * 100.00 0.78 (0.66 to 0.93)

+62 24 001 01 1 10 100
Favours Favours

hypothermia normothermia
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Study or subgroup Events Total

CoolCap
NICHD
TOBY
Total (95% Cl)
Total events

53 0) 67+ 8,9
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Hypothermia

29
32
74

132

11

116
102
163
381

¥ <(
Normothermia
Events Total Risk ratio Weight
(95% Cl) (%)
20 118 -+ 22.9
22 106 —a— 24.9
45 162 —g— 52.2
386 - 100.00
87 0102 051 2 5 10

Favours Favours
normothermia hypothermia

Risk ratio
(95% CI)
1.48 (0.89 to 2.45)
1.51 (0.94 t0 2.42)
1.57 (1.16 t0 2.12)
1.53 (1.22 to 1.93)



! (
Weight Risk ratio
(%) (95% CI)
39.0 0.86 (0.68 to 1.07)
28.3 0.73 (0.56 t0 0.95)
32.7 0.82(0.65to 1.03)
100.00 0.81 (0.71 to 0.93)
5
Favours

9

<
IC 5 = *14
Hypothermia Normothermia
Study or subgroup Events Total Events Total Risk ratio
(95% Cl)

TOBY 74 163 86 162 —-

NICHD 45 102 64 106 —a—

CoolCap 59 116 73 118 —-

Total (95% Cl} 381 386 @

Total events 178 223 02 05 1 2
Favours
hypothermia normothermia
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Hypothermia Normothermia
Study or subgroup Events Total Events Total Risk ratio
(95%CI)
Major neurodevelopmental disability in survivors
CoolCap 23 72 31 68 -
NICHD 21 78 26 65 L
TOBY 32 120 42 117 -
Subtotal (95% CI) 270 250
Total events 76 99
Rate of cerebral palsy in survivors
TOBY 33 120 48 117 -
NICHD 15 77 19 64
CoolCap 23 72 29 68 -
Subtotal (95% CI) 269 249 9|
Total events 71 96
Rate of severe neuromotor delay (PDIK70) in survivors
TOBY 27 114 37 109 -
CoolCap 21 69 23 56 -
NICHD 20 74 22 62 -
Subtotal (95% Cl) 287 227 L
Total events 68 82
Rate of severe neurodevelopmental delay (MDI<70)
in survivors
ToBY 28 115 38 110 -
CoolCap 21 70 24 61 =
NICHD 19 75 24 62 -
Subtotal (95% CI) 260 233 4
Total events 68 86
Rate of blindness in survivors
CoolCap 7 72 11 64 —-
NICHD 5 75 9 63 i
TOBY 8 119 12 114 —-r
Subtotal (95% Cl) 266 241 -
Total events 20 32
Rate of deafness in survivors
CoolCap 5 64 3 55 —
NICHD 3 77 4 64 —
TOBY 4 114 7 108 g
Subtotal (95% CI) 255 227 <t
Total events 12 14 0001 01 1 10
Favours

Weight
(%}

31.0

27.6

41.4
100.00

49.0

20.9

3041
100.00

43.4

29.1

27.5
100.00

42.8

283

28.9
100.00

34.6

29.0

36.4
100.00

218

29.5

48.6
100.00

1000
Favours

hypothermia normothermia

53 0) 67+ 8,9
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Risk ratio
(95% CI)

0.70 (0.46 to 1.07)
0.67 (0.42 to 1.08)
0.74 (0.51 to 1.09)
0.71 (0.56 to 0.91)

0.67 (0.47 to 0.96)
0.66 (0.36 10 1.18)
0.75 (0.48 10 1.16)
0.69 (0.54 to 0.89)

0.70 (0.46 to 1.06)
0.74 (0.46 to 1.19)
0.76 (0.46 to 1.26)
0.73 (0.56 to 0.95)

0.70 (0.47 to 1.06)
0.76 (0.47 to 1.23)
0.65 (0.40 to 1.08)
0.71 (0.54 t0 0.92)

0.57 (0.23 to 1.37)
0.47 (0.16 to 1.32)
0.64 (0.27 to 1.50)
0.56 (0.33 o 0.96)

1.43 (0.36 t0 5.72)
0.62 (0.14 to 2.68)
0.54 (0.16 to 1.80)
0.76 (0.36 to 1.61)

BM]


















$

+&T:&9 &T)%HE&TO0( U&T&)-9
&T)OE&T'/( U&T&%-B

00/

)})
$

+06T")9 )T):E, T*( U&T&

$

>H?F

B>

!
+&

&T'8 +&

$

$

$

%&&% %&&,B

+# &T;,9*/4 &T)/E&T'8( U&T&%-9

$ +&T:'9
9
T8)9 &T)E&T*)( U&T&;-
-B > $
TO8E&T*8- &T') +&TO)E
E
$H






T

e
=

B

3
Y

.

-
=

-

|
|

-
.

-

.

-
-

i
-
.

-
.

—

ot
-
-
-

-
-

-
-

:

-

-
-
-

-
-
-
-

-
-
=

-

-
-
-

-

-
-




06&)&



Centri di 3° livello equipaggiati
con CFM
“ C. equipaggiati

™~ |
\ T “ C.non
v equipaggiati

Centri di 3° livello equipaggiati
per I'ipotermia
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Metodi utilizzati nei trials clinici

& I *1,

Al momento non vi € evidenza che uno dei due sistemi sia superiore all’altro

Jacobs S, Hunt R, Tarnow-Mordi W, Inder T, Davis P. Cooling for newborns with hypoxic ischaemic encephalopathy.
Cochrane Database Syst Rev 2007; 4(CD003311).
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