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Introduction
Outcome prediction of OHCA is important
Lack of prognostic predictor of ROSC

(Glasgow Coma Score , brain stem reflex , somatosensory-evoked potentials , end-tidal
carbon dioxide , S-100 protein , neuron-specific enolase, serum glucose , serum
lactate , and brain natriuretic peptide)

Hepatic dysfunction: common in critically ill
patients

spontaneous hypoglycemia, respiratory insufficiency, and
hyperammonemia

We hypothesized that blood ammonia
levels may reflect tissue hypoxia

—used to predict the likelihood of ROSC
achievement for OHCA patients.

Introduction

Ammonia

Ammonium (NH4+) in blood (most)

pNH3 (<2%, non-ionized form, pH-dependent,

permeates cell membranes, more toxic)
Acidosis is one of the cause of cardiac
arrest (pH| affects pNH3)

= pHN3 should be a predictive tool for
ROSC

Materials and methods-Study setting

prospective, observational study

tertiary university hospital in Taiwan between
2008.01 and 2008.12

consecutive OHCA patients sent to the ED
Exclusion: pregnancy, severe hypothermia, DNR,
irreversible death, younger than 18 years old

The data by Utstein-style criteria

(patient's history, cardiac risk factors, response intervals, initial cardiac rhythms, and
the extent and amount of emergency care.)

BLS and ASLS based on 2005 AHA guideline

Assessment of the blood ammonia levels and the pNH3

femoral vessels, within 5 minutes

Ammonia levels were measured by Vitros
Fusion 5.1 FS Automated Chemistry Analyzer
(range:1~500umol/L)

The blood gas analysis was determined using
i-STAT EG7+ cartridges with i-STAT System

The patients who did not follow the aforementioned
blood sampling procedures were excluded.

Outcome measures

primary outcome was ROSC




Statistical analysis

Data were collected by the designated
registered nurses
The ROSC and the non-ROSC group:compared
by Mann-Whitney U test for continuous variables
by x2 test or Fisher test for discrete variables
The sensitivity and specificity of the prediction of
non-ROSC: calculated for different cutoff values
of blood ammonia levels and the pNH3,

Results: depicted as a receiver operating characteristics
(ROC) curve with an area under the curve (AUC).

175 OHCA
4<18 ylo,
12 irreversible death,
12 hypothermia, ReSU|tS
16 DNR,

14 no blood sampling,
8 unavailable lab data

119 pt

Table 8 Climical and hiochensical paramesers smong patients wish HICA

Toesl CHICA Noa-ROSC groap

Ammonia levels and pNH3 values at ED
arrival

blood gas and ammonia levels obtained
within 2 and 15 minutes

The median ammonia level: 150 ymol/L
(IQR, 108-187.5 ymol/L).

115 patients (96.6%) > upper institutional
normal limit of 33 ymol/L

Ammonia levels and pNH3 values at ED
arrival

Ammonia levels and pNH3 values in the non-ROSC
group were significantly higher than the levels in the
...ROSC achievement group (R<0.05)

ApmayL)) (sl
o 101.0-
0o g
2 P05 ;-
7 < a
£ - .
a 200!
i L
H [
5 2000 ) 3
i | £
oo — & 20
1 ol

MenIOSC grap s e Nem ROSC greus WS oo
e 2 B AT n

A

Fig. 1 Compurinon of Wlood ammonia levels (A) and the partial pressures of smmeonia (5] of e non-ROSC group and the ROSC grap

The prognostic value of ammonia levels and pHN3

1. The optimal cutoff pNH3

1. The optimal cutoff level: 84 pmol/L 2. value of 1.89 x 10-5 mm Hg
Se: 94.5%, Sp:75% for predicting 2. Se: 74.7%, Sp:71.4% for
non-ROSC with a diagnostic accuracy predicting non-ROSC with a
of 89.9%. gi:?gr;}ostic accuracy of

. 0.

3. The pretest odds ratio was 3.2, and
the posttest odds ratio was 12.3.

Biood ammania (NH,*) levels Partial pressures of ammenia (pNH3)

3. The posttestodds ratio was
8.5.

Comparison of the non-ROSC and the ROSC achievement group

achigvement of ROSC wore dichosomirod using dissriminant
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Discussion
Ammonia level cutoff value

Nagamine: <105.6pmol/L—predictive for full neurologic recovery in witnessed
OHCA patients

‘Yanagawa:ammonia levels were significantly higher among the survivors with
higher cerebral performance category (CPC) scores 1 month after cardiac arrest

Shinozaki: ammonia level >99.8umol/L—independent predictor of higher CPC
scores 6 months of cardiac arrest

Ammonia?=» nonionize formt =»blood pH1=>a
great of ammonia enter into brain

Bhatia: arterial ammonia level>124pumol/L: predictor of mortality in p't with acute
hepatic failure(no difference between blood ammonia and pHN3 )
Our study: blood ammonia is superior than pHN3

Tissue hypoxia=»ammonia 1
Nagamine:blood ammonia level of OHCA positively correlated with the
time elapsed from confirmation of cardiac arrest to hospital arrival
Ishida: respiratory and metabolic acidosis during cardiac arrest—
ammonia 1 from RBC
=>=>cardiac arrest—tissue hypoxia—ammonia production—can be a
predictor of non-ROSC of OHCA p't

Discussion

lelimination of ammonia (liver and
kidney)=» ammonia 1

Pathogenesis: hyperammonemia —
impaired bioenergetics,
altered neurotransmission,

glutamate-mediated excitotoxicity, electrophysiologic
derangements, oxidative and nitrosative stress,

mitochondrial dysfunction
mainly toxic to the brain, complications is
neurologic

Discussion

We found that hyperammonemia was
independently predictive of non-ROSC
in OHCA patients.

Physicians should consider terminating
resuscitation efforts for OHCA patients if
the initial ammonia levels are extremely
high.

limitation

arterial or venous?

the time between arrest and laboratory
sampling was unknown

laboratory reports of biomarkers in this
study was not blinded.

conclusion

A blood ammonia level > 84pmol/L : Se
94.5% and Sp 75.0% for predicting non-
ROSC in OHCA patients with a diagnostic

accuracy of 89.9%.

The predictive value of the blood ammonia
level for non-ROSC is better than that of
the pNH3.

Minor head injury in the elderly at very low risk:
a retrospective study of 6 years in an
Emergency Department (ED)
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Introduction

Mild head injury (MHI): common in accident and
ED, but management is not homogeneous

Numerous guidelines focus on
period of observation of the patients
right time for discharge,
Assessment
specialized equipment needed

Particular attention: who needs CT scan?
Italian guidelines on MHI: GCS 14 to 15 and no neurological deficits or
open injuries.
pre-existing risk factors and factors subsequent to trauma

Introduction

Long-standing debate about MHI in the
elderly

current guidelines recommend routinely performing a CT(>60 or
>65 y/o)
Many author think age is an independent risk factor

According to ltalian guidelines: >65y/o with low
risk MHI— CT scan and short-term observation
=>high number of recorded CT scans: negative

=>need for a retrospective study investigating this
group of patients and use of CT.

Materials and methods

retrospective study
patients older than 65
between April 2004 and April 2010.

Table 1 Inclusion snd Exclusion Criteria for our study

Inchasion eriteria Exclusion criteria

GCS 15 GCs <18

Clear dymmics of traama with exclusion of dangerous  Damperous events: falls from height shove | meter; car, motorcyele or bicycle
events (see Exclusion Criteria) accidents; pedestrian va. vehicle colliion;

No or mmor woands Deep womnds or sign of skl fractures.

Absence of newological defects, or history of neurological Presence of neurological defiects (also related 10 previows newrological
dincase o previows neurosurgacal intervention disomdens} history of neurological disanders {also seizures), previous

ncwnlogical imerventian
No history of coagulation disonders, and no assemption of Coasumption of oral asticosgulant, history of coagulopaty
onal mticoagulants

No sympoms aficr bead injury (cxeept pain in site of Symploms relaied o injury, e, diffuse headache, womiting, koss of
injiry) comciomeen after MHI, dplopia, smnesia
Assusption of akeobol e illea dugs

Materials and methods

primary outcome: any intracranial
traumatic findings on CT

secondary outcome: possible

neurosurgical intervention subsequent to
CT scan results

Result

4518 >65y/o (range, 65—-107 years)

Table 2 D of exchaded patients

Paticnts exchaded 2368

Muor or modorate head imjury 40

Presence of aliemtions o1 neurolopcal

Abnoemal comscious sale fo

Symptoms (i, diffase head; plopa %0
amnesia, ks of consciousmess ; doep wousds of

gulant sumption, 1249
S T ——)
disander, alcobal o illicit drugs assumption

mean age:81y/o (95% CI 80.96-81.62, SD 7.728)
959 men and 1190 women

The time of presentation after injury was
between 30 minutes and 72 hours.

Result

Table 3 Primary and socondary outcome of inchided patiats

Acsic fimdings  Pationts underwent  Patients without.

POSITIVE €T FINDIH
on CT FEURIUIPETY neurasgcal UESmEnl 3, et S e

Table &  Distritation of inchided potionst m dffcrc age groups

Year goap Pationts Acute findings om CT  nsone
6548 year 150 ) (8

0-74 yean




result

Result

634 p’t with scalp wound: 19(3.14%) CT finding

1515 without wound: 2.19% (odds ratio 1.64, 95%Cl 0.91-2.96, P = 0.1).

o 303 p’t with HTN under anti-PLT :7 (3.06%) CT
617 on antlplatelet 22 (3.72% had an fmdlng

szt s acute pathological finding on CT scan. 1199 without HTN without anti-PLT: 14(1.17%, Odds Ratio 2.00, 95% CI
R 1532 without antiplatelet: 25 (1.63% 1.12:3.64P = .17) .
OR: 2.23) had an acute pathological No correlation between the time of

finding on CT scan - -
i ' " oos | The rate gf pathological findings on CT: presentatlon at the ED after head injury
the mean time: 5hr

s 3.319 tylsalicyli d (OR 2.01, = o
95% /(%Iaﬁ)y saa7|§yplc agbs)( 983 within 3 hours: 24 acute findings on CT(OR 1.24, 95% CI

0.70-2.22, P = ,46)
1166 patients after 3hours(<72hrs) 23 acute findings on CT (OR
0.80, 95% Cl 0.45-1.43 P = .46).

5.6% among patients with ticlopidine
(OR 3.60, 95% CI 1.22-10.63, P
=.0134),

12,5% in patients with doubled
antiplatelet therapy (clopidogrel plus
acetylsalicylic acid , OR 5.67, 95% CI
1.02-72.7, P = .0173).

Discussion Discussion

};aéig?sgsurlgﬁ'lg‘iinzgrgg’/g.lMH' without risk anticoagulants is a significant risk factor
Generalizability of New Orleans Criteria and for Sponta”eo‘_JS and tra}umatlc intracranial
Canadian CT Head Rules is limited with no risk haemorrhage in old patient >65 y/o

factors except age =>CT is recommended

Italian guideline: 1-3% p’t with MHI develop intracranial complication
Based on our retrospective analysis of elderly p’'t
at very low risk— seem to not necessary (2.18%
CT finding)

=>advance age only no longer seems to be
important (at least when age<80 y/o)
P’t >80 y/o, significant increase rate of
complications

Conclusion

MHI without risk factor age between 65-79 Thanks for your attention ! !
— don’t need CT scan

MHI with very old p’t (> 80y/o) and anti-
PLT Tx

—need CT scan




