


NIH ROBNSO58302 ‘

i ; i = *'“:T'T;:a- _r_--':____. Lol .
it NS N 1kmen S, Rondina C, VldettaW
o er J, Machamer J, Chaddock K,

M. and Hendrix T

ima Research Group

vrdence from - outh American ' rials:

eatment of ntracranial = ressure



The UW Latin American TB| Project

Two embe = Mg 302

PRCT on the influence of monitor driven treatment of intracranial
pressure (ICP), versus that based on clinical and imaging

studies, on the outcome from severe TBI




|CP monitoring and ICP-monitor-based treatment

heralded the modern era of sTBl management

50+% Mortality



Ventilator Management

Changed
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to “all patients treatable” Ancillary
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|CP monitoring and ICP-monitor-based treatment

heralded the modern era of sTBl management

Intensivist

j Advances in Rehabiltation U

/J Improvements in Imaging U [
| Development of Trauma Surgery | |




Need for a
Class |
B B | study

“For ethical reasons, it is unlikely that an
RCT on ICP monitoring will ever be done*”
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General Overview
ICP RCT

- Multicenter, two-parallel-group stratified (site, severity, age) design
with equal randomization

. Patients = sTBI patients (GCS < 8)
- Comparing 2 protocolised treatments
- ICP Group - ICP treatment followed the BTF Guidelines
. ICE Group - ICP treatment based on imaging & clinical exam
- Primary outcome
- Composite outcome score
. Intent-to-treat analysis

This study was approved by the University of Washington IRB and
FWA-approved ethics committees at all centers.




Randomised Contrglled ICP Trial
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BTF Guidelines-Based

ICP Treatment
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Drain CSF if
ventriculostomy present
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May repeat if serum
osm < 320

Hyperosmolar therapy
(3% saline infusion) -
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Mild hyperventilation
PaCO, 30 - 35 mm Hg

May continue if serum
osm < 360

Second tier therapy
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ICE Tx
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Primary ICE Treatment for Cerebral Edema

Mild hyperventilation
- Maintain PaCO2 30-35 mmHg (28-32 mmHg in Cochabamba)
Hyperosmolar/Hypertonic Therapy
- Mannitol used first except with hypotension, hypovolaemia, or hyponatraemia
- Mannitol guidelines and dosing
e Suspend for plasma osmolarity > 320 or tonicity > 340
- Mannitol dosing regimen (20% Mannitol bolus):
e 100ml (20gm) IV every 3-4 hours for the first 3 days, then
e 80ml (16gm) IV every 3-4 hours on day 4, then
 60ml (12gm) IV every 3-4 hours on day 5, then
* 40ml (8gm) IV every 3-4 hours on day 6 and suspend
- Hypertonic saline guidelines and dosing
. Suspend for plasma osmolarity > 360 or tonicity > 380 or serum Na > 160
- Hypertonic saline dosing regimen (5%NacCl solution bolus):
- 100ml IV 5% NaCl solution every 4-12 hours x 6 d :hen suspend..

Neurotrauma

CSF drainage as an option requiring separate placement of EVD piesearch Groupgg




Composite Primary Outcome Measure

Mental status
Mini-Mental Status Exam
Working memory
PASAT
Information processing speed
- WAIS lll Digit Symbol
« WAIS Ill Symbol Search

Outcome measure variables in the primary composite
- Mortality
Time to follow commands
« Injury through GCSm = 6
Sum of Errors on the GOAT

Functional status at 3 and 6 months
. GOS-E - Colour Trails, Pt 1

. DRS Trainegsexaminrers blinded to
Neuropsychological assessment L%gm ?\@GP”I'X administered the

- Tests translated, adapted, & normed in mono-lingual é Vﬁﬁ%lﬁ rB'CﬂE?fM%
re est Revised

Spanish speakers by Drs. Robert Heaton and Mariana |Suospat|a Memor

Cherner me@géé[;g% indheparticipant’s
Scores converted to percentiles to account for missing values "p‘mmba‘sy(bam@@age

. Mortality assigned worst score values i Rz iy i)

Scores equally weighted in analysis el

quaty J y lour Trails, Pt 2
GOAT = Galveston Orientation Amnesia Test Motor speed & dexterity
GOS-E = Glasgow Outcome Scale — Extended . Grooved Pegboard Test
Drs = Disability Rating Scale o —




Power Analysis

The sample size was determined to provide 80% power to detect a 10-
percentage point increase in the percent with good outcome or

moderate disability

Rationale for composite measure
- GOS-E has excellent validity
- Dichotomous version requires ca. 800 cases for this power
- Composite score Is more sensitive to such outcomes

- Requires only 324 cases







September 2008 and October 2011

GCS=3 fixed/dilated pupils: 73
Admitted =24 hours post-injury: 25
Penetrating TBI injury:

Patients Screened:
642

Ineligible:

-
Imminent death:

GCS improved after arrival:
Late deterioration after 48 hours:

o~ ~

ICP Group:
i

Actually received ICE: 9

Neurosurgeon not available: 5
Subject died before ICP Placement: 2
Medical reason: 1
Miscommunication: 1

Lost b:r{i mos: g

Lost by 6 mos:

5 &

120

Mot randomised:

204

Randomised
324

-

CONSORT Participant Flow Chart

39%

Family not available within 24 hours post-injury: 98

MNo beds available in the ICU: 61
Refused: 32
ICP Monitor/catheter not available 12

ICE Group:
167

Actually received ICP: 3

Neurosurgeon decision: 1
Miscommunication: 2

Followed thru 6 mos: /'
A\

Lost by 3 mos:

12 ®
Lost by 6 mos: ®
2

1 92% |

4

144 (92%)

Followed thru 6 mos: _ :
153 (92%) ¥ _Neurotrauma
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Pre-specified Primary Outcome

Proportional

Measure ICP ICE PValue ' 4 ,4s Ratio

Followed at 6-Months 144 (92%) 15392%) | |

Primary Outcome: 25-Item
Composite Median (IQR) .557 (.215, .768) | .527 (.211, .763) 1.09 (0.74, 1.58)

6-Month Cumulative o o
6-Month GOS-E  Death (1) 56 (39%) 67 (44%) 1.23 (0.77, 1.96)
Unfavorable (2-4) 24 (17%) 607%) | |
Favorable (5-8) 63 (44%) 60(39%) | | [P

* _Neurotrauma
Research Group




Mortality Through 7 Months

100%
90%
80%

70%

Non-I1CP

60%

Cumulative Survival (20)

Logrank p=.444
50% A
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Pre-specified Outcome Results

6-Mont mulative
6( Mortality
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Pre-specified Secondary Outcomes

Measure

ICU LOS (Days) Median (IQR)
ICU LOS as Brain-specific Treatment (Days) Median (IQR)

Complications

Respiratory Complications

Sepsis

Decubitus Ulcers

Non-Neurological Complications

All Randomized Cases

P Proportional
Value Odds Ratio

ICP ICE

12 (6, 17) 9 (6, 16) 0.81 (0.55, 1.18)
3.4 (1.1, 7.0) | 4.8(2.3,7.4) 1.87 (1.28, 2.75)
93 (59%) | 108 (65%) - 1.00 (0.63, 1.59)

16 (10%) 12 (7%) 0.61 (0.27, 1.41)
19 (12%) 8 (5%) 0.35 (0.15, 0.85)
134 (85%) | 147 (88%) 1.20 (0.62, 2.34)

Neurotrauma
Research Group




Combined Secondary Outcomes

All Randomized Cases

Measure P Proportional
Value Odds Ratio

ICP ICE

1€y LoS (Days) Median 0%
ICU LOS as Brain-specific Treatment (Days) Median (IQR)
Respiratory Complications -

Sepsis 16 (10%) 12 (7%) 4 0.61 (0.27, 1. 41)

Decubitus Ulcers 19 (12%) 8 (5%) .03 0.35 (0.15, 0.85)

Non-Neurological Complications 134 (85%) 147 (88%) : 1.20 (0.62, 2.34)

Integrated Brain-Specific Treatment Intensity Median (IQR) 69 (13, 181) | 125 (45, 233) 2.36 (1.60, 3.47)

Barbiturates 38 (24%) 22 (13%) .0 0.46 (0.25, 0.83)

Neurosurgical Procedures

Craniotomy for mass lesion
Craniectomy 49 (30%)
Craniectomy alone
Craniectomy with other NS
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Generalisation

Internal validity
- High compliance with study design
- High level of ICU care
- High IRR on diagnostic and follow-up measures
.« 92% follow-up
- This study accurately represents reality in LA and LMIC’s




Generalisation

External validity
- Good for generalisation to HIC’s within frame of ICU care
. ICU admission through ICU discharge
. Caution when generalising to all pre-hospital sTBI patients
- Less well developed and organised
- Pre-admission attrition ¢ balanced? by increased SBI's?
e Unsuccessful in gathering quality data on this epoch
- Caution when generalising to the post-ICU-discharge period
- Minimal medical care, minimal F/U, no rehabllitation
- Same care environment for ICP and ICE groups
o . Influence on generalisability to HIC’s?




Can this study “kill”
ICP monitoring

ICP monitors don’t kill people:

mismanagement kills people ¢
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Patterns of ICP Management in Severe Trau
Brain Injury Patients in the Absence of ICP
Monitoring in Latin America
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RESEARCH—HUMAN—STUDY PROTOCOLS

el M. Ohadiee, WD, FOOM, FACS®)
Traumatic Brain Injury in Latin America: Lifespan Py P —
Analysis Randomized Control Trial Protocol?

deasha . G, MR BACKGROUND: Although in the developed waorld the intracrania pressure (ICP) monitor

:::_a:a::::;“ iis considered the standard of care for patients with severe traumatic brain injury (TBI, its ] [} I_] l‘]] H I [‘} f
|

Tamacs Handrk, B wsefulness to direct treatment dedsions has never been tested rigorously.
- llh.u OBJECTVE: The primary focus was to conduct a high-quality, randomized, controlled

Iman Machamar, WA trid to determine whether ICP monitoring used to direct TBI treatment improves patient I - r 3
fantaw Patoni, MOGE outcomes By providing education, equipment, and structure, the project will enhance || L Ll I.(-] tr‘-l- L‘! IT-I ‘;:1

Cares Reslina, MOYS the research capacity of the collaborating investigators and will foster the collaborations

established during earfier studies. s FTERY, EREENEER] MR
METHODS: Study centers were selected that routinely treated ICP based on clinical - T ST e
examination and computed tomography imaging using intemal protocols. We random- -

ized patients to either an ICP monitor group or an imaging and clinical examination J ! !

group. Treatment decisions for the ICP monitor group are guided by ICP monitoring
based on established guidelines. Treatment decisions for the imaging and clinial —
‘examination group are made using a single protocol derived from thase previously being I I

used at those centers.

EXPECTED OUTCOMES: There are 2 study hypotheses: (1) patients with severe TBI o
whose acute care treatment is managed using ICP monitars will have improved outcomes -

and 2) incorporating 1CP monitoring in the care of patients with severe TBI will minimize

complications and decrease length of intensive care unit stay. -
DISCUSSION: This clinical trial tests the effectiveness of a management protocol based

on technology considered pivotal to brain tauma treatment in the developed world: the !

ICP monitor. A randomized, controlled trial of ICP monitoring has never been performed—

acritical gap in the evidence base that supports the role of ICP monitoring in TBI care. As

such, the results of this randomized, controlled trial will have global implications regardles E H

«of the level of development of the trauma system.
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The UW Latin American TBI Project

Fursemide
Vasopressors
Barbiturates

Cransciomy

Injured

Analgesia
Parahytics
Manniol
Hypeattonk
CSF Drain
Fursemide
\asopressors
Barbiturates
PaCOo2
Craniectomy
cT
Méuroworsen

168 hrs

Doy 7

&-Month GOS-E: 1

diad day 137

Adr 1 GCS:
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b+
Yes

Marshall: DI-IIL
Pupils:  Abnormal (at least one)

144 hrs
Dy &

120 hrs

Day 5

T2 hrs
Day 3
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Dy 4

48 hrs

Day 2
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Day 1

240 hrs 312 hrs

Day 10

264 hrs
Day 11

152 hrs
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Paraly
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Use of Treatment Modalities
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Use of Treatment Modalities
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Box Whisker Plots

Interquartile Range __ Median

25% - 15% > 10th and 90t
Percentile




Use of ICP Treatments without Monitoring
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Use of ICP Treatments without Monitoring
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|ICP Treatment Days Without Monitoring
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Prior Exposure No Prior

Group Exposure Group
Data Collection
Ad Hoc NG Prot |
RCT Protocol 0 Frotoco
Phase 1
18 mos.
Develop Guidelines, Protocol > 6 mos.
IRB Approvals S
Introduce Guidelines, Protocol
-
Phase 2 Data Collection
18 mos.

Guidelines Guidelines
Protocol Protocol
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Prior Exposure No Prior

Group Exposure Group
Data Collection
o Tt No Protocol
RCT Protocol I — . |
Phase 1 Influence of protocols in genera

18 mos. W

Develop (4 S Protocol > 6 mos.

Optimisation
of
Treatment > ca. 6 mos.

, Protocol

Introduc

Phase 2 Data
18 mos.

ction

Guidelines Guidelines
Protocol Protocol
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Data Collection

Phase 1
18 mos.
K6 Mos.
Phase 2 A - Data Collection >
18 mos.
Guidelineyg Juidelines
Protocol 3 ~ Protocol

* _Neurotrauma

Research Group




El Futuro
Long Term

Develop an optimised protocol for Tx of sTBI without ICP monitoring
&é e Refine the management of monitored sTBI patients???

Short Term

Continue the development of research capacity in Latin America
 Further involvement of current (“experienced) centres

 Bringing in new centres

Assist current centres to use their data to beftter their realities

* Medical « Administrative * Political

Promote academic development of interested investigators
« Scientific writing workshop for publication in English and Spanish/Portuguese journals

= UW/HMC
Neurotrauma 3

e Research Group



El Futuro
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Therapeutic Intensity Level
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