SBMHS-BVOOG 15 Jun 2019

PRE-HOSPITAL MANAGEMENT OF Elke reproductie, geheel of
DECOMPRESSION ILLNESS: gedeeltelijk, van deze presentatie
EXPERT REVIEW OF KEY mag slechts gebeuren met
PRINCIPLES AND CONTROVERSIES voorafgaandelijk akkoord van de
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Corticoids Usefulle  UHMS: Hell No... Corticoids Usefulle  UHMS: Hell No...

UHMS Best Practice Guidelines ECHM: Maybe... ECHM: Maybe...

T e s o oo HOWEVER
1A/ Therapy -~ sdiomtions Moon RE, Ed. Adjunctive function. There are currently no published data providing
et ) S0 2 ‘ The"’"PY for Dec?’“"’e““’" unequivocal support for the use of corticosteroids in DCL,
lliness. Kensington, although the evidence 10 the contrary may only be due to
MD: Undersea and Hyperbaric the lack of a trial using an appropriate dose. Therefore, the MOON. 1998. SPUMS; 28 (3): 144-9

e T Medical Society; 2003. issue of efficacy of these compounds in this disease remains
ocaine 1s usually reserved a8 Oped Guestion
for serious neurological cases with features typical of
arterial gas embolism. High-dose steroids worsen outcome A
i A ‘Whether should be

in anima ‘€ ot recol e,
= % ek routinely to divers with neurological DCI therefore remains

undecided. On the basis of the information from studies in i -
spinal cord trauma, if corticosteroids are administereq they  MOON, 2000. SPUMS; 30 (2): 99-112
should probably be given early, preferably within the first §

hours after symptom onset

review of the use of high-dose methylprednisolone in DCI
has resulicd in a recommendation that corticosteroids not

be used in DCL*

Preliminary remarks Preliminary remarks
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Has Science Gone Too Far?

IS THIS ORF

Preliminary remarks

@) 525 Bacic Life Supportand
Automated Exteq *

Are you drunk?e low quality

[0 yes 00 No » Ofther fields potentially
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* Almost no evidence or of

* Mainly expert opinion

useful?

IPQ + Physiopathology makes
logical sense

Preliminary remarks

Terkelsen ef al. JAMA, 2010:304:763-71

Calling for help

Providing care for someone who is ill or
injured should not delay calling for more
advanced care if needed

AHA 2015 recommendation
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88888
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« N = 150; average delay to
HBO = 36 hr; mode =
6-12 hr

« Only 10% were treated
within 6 hr of their last
dive

o 3

Hours.
ﬁmi UNIVERSITY

OF AUCKLAND

Delay from end of last dive to
Symptoms & HBOT
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- ; U.S.N. Experimental Diving 1980 - 1989

— IW‘L:: E = = # During <10 minutes First

[ et o o - cases Compression  atdepth  Treatment il

0, “ s NyO, 91 26 36 88 (97%) 91
o

K - He-0, 75 34 19 73 (97%) 75

"o R R ” = o i~

- e “little or no delay between symptom occurrence and

e o i treatment”

Blatteau 2011 i 2 No Thalmann. 45 UHMS Workshop 1996

Mild to severe
>36 hours n=115)

—— z = Short Delay to Recompression

Hadanny 2015 Typeta il 200

Is 1'I'K delay relevant in DCS?

Best outcomes after recompression are likely to be
obtained by immediate recompression.

Res. 19 46!

TR o

na O o

10p. 1996: 7595

= » Delay prior to recompression is unlikely to be associated
o, . " " with any worsening of long term outcome in case of mild
P 7 7 symptoms,
Mitchell et al. DAN Workshop Proceeding. 2005; 239p
Yoo by %
i “ " Limited evidence that delays longer than é hours result in
slower or less complete recovery in case of severe
[ e M T ] symptoms.
Blatteau et al. Neuro Crit Care. 2011; 15:120-7
= W T o ]

Longer Delay to Recompression Is TTR delay relevant in DCS?

83, 1996-2000):

Best outcomes after recompression are likely to be
obtained by immediate recompression.

Res. 1989; 16: 0
Thalmann e 45" UHMS W
Blatteau et al. DHM 11; 41:129-34

If needed/mandatory, therapeutic

unclear present
will vanish spontaneously

Green etd

ial consequence of untreated DCS

Grandjean. Indian Ocean Scie

ific Meeting, Maurifius - 2001

recreational divers
vt Moo, Prre Lase, Ty Micbot!, Ermmanued Dureno, Frangels Gusmer

recompression has to occur within 6 hours
of symptoms onset

Limited evidence that delays longer than é hours result in
slower or less complete recovery in case of severe
symptoms. I

0 [ ]

Blatteau et al. Neuro Crif Care. 2011; 15:120-7

* oftotal
2
% of total

Is TTR delay relevant in DCS? it e TR o
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Severity After first HBO Final Outcome . . . o e o e
T mr gm B T L e A physician trained in diving medicine
Feaas Tlon H > : ] : should advise whether hyperbaric
R .}];15:-_‘{3“)' - : : e : 0 chamber treatment is required and its
Nopwiimg | Sl - s 3 = ! ’ urgency. Laypersons and even physicians
- - . e without diving medicine training are
s S R generally insufficiently trained to give such

advice
MEDSUBHYP, SUHMS, GTUM recommendation

Administration of oxygen is not considered a

standard first aid skill.

AHA 2015 recommendation
« B

A & imsmu [ This recommendation suffers one major
—_— - ; exception, which is the relief of decompression
sickness:

AHA 2015 recommendation

Oxygen in First-Aid Oxygen in First-Aid

25 Phase A
80— 80 —e5e
15
0% [ 1 0 n=8 DCI
B 05 =
60 v 60
S @ 0 400 600 BOO 1000 1200 1400 50 B
- & Phase B R
408e= 8 2 FAO2 40 - FAO2
a3 Submarine escape profile — B B
®
30 7= B 0 sumaion sxsosuoprossutc, “ 30 1 !
20 +— 8 of = L 20— F—— —_
e 200 400 600 800 1000 1200 1400 n=11DCI
108ies = Phase B - submarine escape profile detail 10 7 = ] e
20
0 5 - 0 T
10 Phase A Phase B
5
[
1432 14395 1440 14405 1441 14415 1442 Permanent resolution of DCI (%)
Elapsed time (min)
Loveman et al. Aerosp Med Hum Perform 2015:86:1020-7. Loveman et al. Aerosp Med Hum Perform 2015:86:1020-7.
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MARRONI'S EUROPEAN DAN DATA 1959.1993

Severity =il TABLE 2 Ovgen  No Onygen
seore Complcie. Mild Sotore. SEN FIRST AID AND HYPERBARIC i > 3 .
resolution® | residial | residual IENT RESULTS (percentagel el Wee & P 8
| & | 1 | o | = P | e
Surface Complete  Partiall  None  Residual
: p ; = 1 3 Bies vtevey e Gt
firsteaid and + " 2 3 e
HBOT 13in -~ 16) 2 & 8 1 9 & No - 8: L Sy
n = 33) 1”7 n 0] n n & Yes 13 54 32 E
Reived | 30 = ° . Lippmann. SPUMS. 2003; 33: 192-198
first-ald
132 1 1 o
<7 (= 30) » 1 o
Not secking 2
(7 — : =R Improved outcome?
Tt worn || s | €€ Effect of surface O, alone?

FAO, among Humans FAO, among Humans

100-
5 e SRR : Qe A,
RN VR BN I £ VG YO ECOMPRRON 11 E | wewo, .
2 2
'E'. e
. I 9 A system capable of administering a high

o
After FAO, After 15t

" " Remprsssion percentage of inspired oxygen (close to 100%)
Lippmann. SPUMS. 2003; 33 192198 Longeie of al.Undersea Hyperd and an oxygen supply sufficit?ni to cover !he
duration of the most plausible evacuation

* Improvement on symptoms before recompression, up scenario is highly recommended for all diving

to complete relief
» Decreased odds of a diver requiring more than one
recompression recompression

FAO, among Humans FAO, among Humans

activities

Pra.min
B 4 % 0 ™t 0 w0
Time [¢]

Fig.3: Means + SE for minimal and maximal values in 55 intervals
using System 3 with mouth piece (n = 9)

Hoffmann et al. Int J Sports Med 2001;22:424-9

Best FiO,? Best FiO,?

P. Lafere - Prehospital Management of DCI 5
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Transcutaneous oxygen partial pressures (median in mmHg) while
breathing oxygen using the demand valve with four different mask
configurations

===10 besthvmin — 1§ ecabwimin—19 brcadntain

® Intra oral mask with nose clip

500 ® Intra oral ma r 70
450 = Pocket face mask
® Oronasal mask r 60
400
350 o2
& 300 - : ; e R e
g z
E - 1 Figure2 Mean fraction of inspirad oxygen (Fi0:} waveforms: (a)
g M z et of ygan dfvry e on IOy 1 rstfin (0 Limi, | ity ugent e . Respiclocy 20141953643
nf 150 = 2 Umin (10 15 and 20
100 .
o Is the choice of O,-
. i : : L
administration-device critical?

Arm Arm Hand Leg Ankle Foot

Transcutancous oximetry sensor sites
Blake et al. Diving Hy,

d. 2018:48(4):209-17

Swine Human

e=Head hood
Demand valve

NRB 15 L/min Haematocrit
& & ~ = Controls (n=16)
f S
r : T T T T 1 @=NRB 10 L/min & & R No neurological sequelae (n=39)
O\é\ o&‘ O(\b \\QQ &0 \OO\ Neurological sequelae (n=19)

e (0\0 $ [ [ icsen | hoasn |

SN NS Q@ N &0 Qob = Hydrated group (n = 31) T°'°“n'§§?°)ve"/ 7% 3%

N % =
Blake et al. Diving Hyperb Med. 2015:45:79-83, Do ooein ) Sequelae (N=19) 23% 4%
Fahlman et al. Aviat Space Environ Med Boussuges et al. Int J Sports Med 1996;17:351-5.

200677:102-6.

NRB, best device? Dehydration and DCS

Number of bubbles comparison KISS Bubbles score « Nature of Fluid=2 NO
(Medians) Timi it 2

. « Timing of administration=2
: g < EVIDENCE
;3 o " * Best access (Oral vs IV vs |O)=2
H ®
2 g * Volume to administer=2
S @l
o S » Duration of administration=2 Only 130
° 3 .
5, @ * Improved final outcome=2 years of
£ « Any benefice=2 Experience
= normohydrated hyperhydrated

hypohydration normohydration A dive performed at 45m 20 min

b et al. Br J Sports Med 2009;43:224-8.

Preventive effect of pre-dive Therapeutic effect of post-dive
hydration fluid administration

P. Lafere - Prehospital Management of DCI 6



SBMHS-BVOOG 15 Jun 2019

Oral Hydration is recommended but
should be avoided if the patient is not fully
conscious.

Fluids should be non-carbonated, non

caffeinated, non alcoholic and ideally
isotonic. (drinking water ok)

If suitably qualified and skilled responders
are present, infravascular rehydration with
non-glucose containing isotonic

DW5 crystalloid is preferred.

Shimoyama et al. Eur J Neurol 2014:21:402-10,

If casualty breathing place in recovery position Human evidence of enhanced inert gas

washout in horizontal subjects

In vivo evidence of cephalad bubble
distribution if upright

In vivo evidence that head down position

- is harmful in DCI
The ‘how’ position More stable position

Positioning the victim Positioning the victim

» Empasized in the late 60'and 70’
* Place in First-aid = 2
* Mostly based on physiopathology

* IV Pentoxifyline + Nicergoline
* Aspirin

* Lidocaine

» Corticosteroids

« Limited success

Adjunctive therapies Adjunctive therapies

P. Lafere - Prehospital Management of DCI 7
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Fluoxetine Protection in
Decompression Sickness in Mice is
[ Enhanced by Blocking TREK-1

Potassium Channel with the “spadin
Antidepressant

» Double-blind prospective RCT
» 20mg tenoxicam daily (n=90) vs placebo (n=90)
* No NSAID related complications in tenoxicam group

"

Outcome Placebo Tenoxicam P value (95% CI) A N i i
o o, e s . Ca et oo AL
Health status at discharge =1 25 (30%) 31(37%) 0.41 (21% o —7%) s s’ a0 £ e’

Health status at 4-6 weeks >1 16 (20%) 14(17%) 0.58 (9% 10 -20%)

Thirty-five Day Fluoxetine Treatment
Limits Sensory-Motor Deficit and
Biochemical Disorders in a Rat
Model of Decompression Sickness

Median treatments required to
discharge (range) 3(1-8) 2(1-6) 001 (0101)
Subjects requiring more than 2

35 (40%) 0.01 (6% to 34%)

treatments 53 (61%)

Bennett et al. UHM 2003;30(3):195-205.

NSAID & DCS Future Trend?

Treatment with NSAID is appropriate if no
contraindications

No evidence to support/refute the use of
other agents:
Corlicosteroids, pentoxyphylline, aspirin,

lidocaine, nicergoline,

Flight evacuation

* Isit worth the risk of drowning?

Outgoing Flight: no bubble » No medically supervised demonstration of the

i3 efficacy of IWR

Diving week:
non-bubblers (nN=16)
occasional bubblers (n=10)
consistent bubblers (n=6)

Bubble grades

» Some evidence

« Efficacy of short delay to recompression
: » Efficacy of shallow recompression
24 hours free-interval
» Threshold delay for retrieval versus IWR?

Return Flight: no bubble pre-flight
» Training level for IWR?2

Cialoni ef al. ASEM 2014:85(10):993-8

Accurate recommendation? IWR Controversy

P. Lafere - Prehospital Management of DCI
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Patent Foramen Ovale (PFO),
Personality Traits, and Iterative
Decompression Sickness.
Retrospective Analysis of 209 Cases

« N o a5

TABLE 1 | Long:ferm eutcores of 200 dhvers with

22488, Ok Casrs? pprét!

ersbral docompescsion sckness.

15t DCS in = 125) 2nd DCS = 70) 4 DCS (0= 14] »

Divesiyear

Treatment received

Management came omptete resslution
of Mild or Marginal s gl sl
Dec o0 liness £ ympoms 008
n Remate Locations, bkl myempom.
Resume diving A
Delay ta rasume diving ae7

panel endorsed IWR in a

“con be both safe and effective....WRTs not
pothetical technical diving scenario

recommended in areas where ...chambers No consensus (1998)
are available” (1995)

A Depth B Total Dive Time
.
~ i —— 8
8 s
£ :
= 4 ——
2 2
& S & P
gs’\ & Q@\“’ g@”\ & cf}&
& T 4 &

Lafére et al. Front Psychol. 2017; 8: 1328

PRE-HOSPITAL MANAGEMENT OF
DECOMPRESSION ILLNESS:

EXPERT REVIEW OF KEY
PRINCIPLES AND CONTROVERSIES
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& o&B0%" 3 o
UlETo IBSAMED N -guss
gt EUROPE =" Soreacn ooty

P. Lafere - Prehospital Management of DCI



