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Antifibrinolytic effect of tranexamic acid. British Dental Journal 198, 33 - 38 (2005)
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* In the six trials rates, anti-
fibrinolytic treatme sed the risk of cerebral
ischemia (RR 1.41, 95% CI 1.04 to 1.91; 83 per 1000 people
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Rewview: Antifibrinolytic therapy for aneurysmal subarachnoid haemorrhage
Comparison: 1 Antifibrinolytic treatment versus control treatm ent with or without placebo
Outcome: & Cerebral ischaemia reported at end of follow-up: open versus blind studies

Stucy or subgroup Treatm ent Cantral Risk Ratio Weight Risk Ratio
niM niN M-H.Random, 25% CI M-H.Random, 95% Cl
1 Trials with control treatment {open studies)
Fodstad 1981 g8/30 3r29 = 54 % 258 [0.76, B.77]
Cirvin 1973 3348 1027 t - 1E8% 2.08[0.23,18.592]
Hillman 2002 457254 337251 —— 225% 1.35[0.89, 2.04]
Subtotal (95% CI) 323 307 e 29.8 % 146 [ 0.99, 2.14 ]

Total events: 56 (Treatment), 37 (Contral)
Heterogeneity: Tau® = 0.0; Chiz = 1,07, df = 2 (P = 0.59); I* =0.0%
Test for overall effect: £ = 1.91 (P = 0.056)

2 Trials with placebo treatment (blind studies)

Roos 2000a 7a3j229 B4/233 - 0.6 % 096 [0.75,1.23]
Tsementziz 1990 22050 11450 —— 153 % 2.00[1.09, 3.68]
Vermeulen 1984 59/241 360238 —— 244 % 1.62[1.11, 2.25]
Subtotal (95% CI) 520 521 - 70.2 % 138 [ 0.87, 2.19 ]

Total events: 160 (Treatment), 131 (Contral)
Heterogeneity: Tau® = 0.12; Chi* = 848, df = 2 (P = 0.01); * =7&%
Test for overall effect: 2 = 1.38 (P =0.17)

Total (95% CI) 843 828 - 100.0 % L41[ Lo4, 1.91]
Total events: 216 (Treatment), 168 (Contral)

Heterogeneity: Tau® = 0.06; Chi* = 1042, df = 5 (F = 0.06); F =52%
Test for overall effect: 2 = 2.18 (P = 0.029)

Test far subgroup differences: Chi* = 0.03, df =1 (P = 0.87), F =0.0%
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Baharoglu MI, Germans MR, Rinkel GJ. Antifibrinolytic therapy for aneurysmal subarachnoid haemorrhage. Cochrane

Database Syst Rev. 2013 Aug 30;8:CD001245.
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2.4% was seen
which correlated increase according to

the GOS increased from 7 0.

According to TCD measurements and clinical findings, there
were no indications of increased risk of either ischemic clinical
manifestations or vasospasm that could be linked to tranexamic
acid treatment.

Hillman ], Fridriksson S, Nilsson O. Immediate administration of tranexamic acid and reduced incidence of early
rebleeding after aneurysmal subarachnoid hemorrhage: a prospective randomized study.] Neurosurg. 2002
Oct;97(4):771-8.
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There was a sig venous
thrombosis in the EA rease in pulmonary
embolism.

There was a nonsignificant 76% reduction in mortality
attributable to rebleeding.

Starke RM, Impact of a Protocol for Acute Antifibrinolytic Therapy on Aneurysm Rebleeding After
Subarachnoid Hemorrhage. Stroke, 2008
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A systematic re
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r PE were low at 1.9%

RossJ1, Al-Shahi Salman R. The frequency of thrombotic events among adults given antifibrinolytic drugs for
spontaneous bleeding: systematic review and meta-analysis of observational studies and randomized trials. Curr
Drug Saf. 2012 Feb;7(1):44-54.
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Patients receive
from 61 to 259 mg/kg.

This study was later confirmed by large multi-variate analyses.

Murkin JM1, Falter F, Granton ]. High-dose tranexamic Acid is associated with nonischemic clinical seizures in cardiac
surgical patients. Anesth Analg. 2010 Feb 1;110(2):350-3.

Sharma V. The association between tranexamic acid and convulsive seizures after cardiac surgery: a multivariate analysis
in 11 529 patients. Anaesthesia. 2014 Feb;69(2):124-30
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Lin CL. Characterization of perioperative seizures and epilepsy following aneurysmal subarachnoid hemorrhage. JNS
2003



Poor neuro

— In respect to poor-grade aneurysmal comatose patients with
a Glasgow Coma Scale of <8, the risk of seizures might be
higher. They have a 10% risk of non convulsive seizures
based on scalp electrodes

Claassen ]. Nonconvulsive seizures after SAH: multimodal detection and outcomes. Ann Neurol. 2013 Jul; 74(1): 53-64.
Little AS. Nonconvulsive status epilepticus in patients suffering spontaneous subarachnoid hemorrhage. ]

Neurosurg. 2007; 106: 805-811.

Choi, Seizures and epilepsy following aneurysmal subarachnoid hemorrhage: incidence and risk factors. | Korean
Neurosurg Soc.2009; 46: 93-98.
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A few have shown for other factors,
AEDs still trend towards giving a worse prognosis

The potential risks and benefits of newer generation AEDs are
unknown and a potential topic for further studies

Rosengart A. Outcom in patietns with SAH treated with antiepileptic drugs.]JNS. August2007:107

Naidech AM. Phenytoin Exposure Is Associated With Functional and Cognitive Disability After Subarachnoid Hemorrhage.
Stroke. 2005 Mar;36(3):583-7
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Chumnanvej S, Dunn IE, Kim DH. Three-day phenytoin prophylaxis is adequate after subarachnoid hemorrhage.
Neurosurgery. 2007;60:99-102

Baker CJ, Prestigiacomo CJ], Solomon RA: Short-term perioperative anticonvulsant prophylaxis for the surgical treatment of
low-risk patients with intracranial aneurysms. Neurosurgery 37:863-870, 1995.
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Levine J. Red Blood Cell Transfusion Is Associated With Infection and Extracerebral Complications After Subarachnoid

Hemorrhage
Smith M]J. Blood transfusion and increased risk for vasospasm and poor outcome after subarachnoid hemorrhage. JNS

2004
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Naidech AM. Prospective, Randomized Trial of Higher Goal Hemoglobin after Subarachnoid Hemorrhage
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Cerebral Blood Flow Oxygen Delivery Oxygen Extraction Fraction Cerebral Metabolic Rate of
(ml/100g/min) (ml/100g/min) Oxygen (ml/100g/min)

On a metabolic level, transfusion increases DO2 but causes a
compensatory fall in oxygen extraction fraction

Dhar R. Red blood cell transfusion increases cerebral oxygen delivery in anemic patients with subarachnoid
hemorrhage. Stroke 2009



B PbtO2 <20 mm Hg [CILPR > 40

Hgb <9 g/dL Hgb 9-10 g/dL Hgb 10.1-11 g/dL Hgb >11 g/dL

r. of samples 39 62 51 54

In poor grade SAH patients, patients with lower Hgb spent more
time with oxygen tensions less than 20 and LPR less than 40

0Odd etal, Hemoglobin concentration and cerebral metabolism in patients with aneurysmal subarachnoid hemorrhage.
2009
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Multiple obs sociated with a
worse outcome

It is likely associated with confusion, seizures, and lethargy

Marupudi N, Diagnosis and Management of Hyponatremia in Patients with Aneurysmal Subarachnoid Hemorrhage.] Clin
Med. 2015 Apr; 4(4): 756-767.
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 SIADH

— Hypo osmolality, renal excretion of Na (~40), high urine Osm
(~100) and euvolemia

* Cerebral Salt Wasting
— the definition is a diagnosis of exclusion

— renal loss of sodium and chloride (not K) with concomitant

 Biochemicalmarker |  siAbH__ | csw |8
Fifial facional SxCelion of i
Fractional excresionof utatsalrCaneion
Serum osmolality

Blood urea nitrogen/creatinine level
Serum potassium level
Pulmonary capillary wedge pressure
Brain natriuretic peptide level

Fluids and/or mineralocorticoids

CSW = cerebral salt wasting; SIADH = syndrome of inappropriate antidiurelic hormone.
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Moro N, Prophylactic Management of Evcessive Naturesis with Hydrocortisone for Efficient Hypervolemic Therapy after
SAH Stroke 2003

Katayama Y, A RCT of Hydrocortisone Against Hyponatremia in Patients with SAH Stroke Aug 2007
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Hasan D. Effect of Fludrocortisone in Patients with SAH. Stroke. 1989









Dorhout. Fever After Aneurysmal Subarachnoid Hemorrhage Relation With Extent of Hydrocephalus and Amount of
Extravasated Blood
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Discharge Rankin Score

Oliveira-Filho J. Fever in subarachnoid hemorrhage Relationship to vasospasm and outcome.



Fernandez, A. Fever after subarachnoid hemorrhage Risk factors and impact on outcome



samples collected at normal ICP (< 20 mm Hg)

209 ICP (mm Hg) 50 % episodes of LPR > 40
18
16
14
12
10

Fever Normothermia Fever  Normothermia Fever Normothermia

samples collected at elevated ICP (> 20 mm Hg)

459 ICP (mm Hg) 1007 % episodes of LPR > 40

Normothermia

Oddo et al. Induced Normothermia attentuates cerebral metabolic distress in patients with aneurysmal SAH and
refractory fever. Stroke 2009.
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a lower risk for

No randomized trials in SAH for fever control and outcome

Bhadjatia, N. Impact of Induced Normothermia on Outcome After Subarachnoid Hemorrhage: A Case-Control
Study. Neurosurgery April 2010.



Table 5 Multivariate logistic analysis for 28-day mortality in patients with lowest body temperature > 35°C

Patients with sepsis Patients wit hout sepsis
(N = 507) N=715)

Adjusted odds ratio Pvalue Adjusted odds ratio Palue
(95% CI) (95% CI)

Age [yo, IQR) 1.02 {1.00, 1.03) 008 1.01 (058 1.05) 052
APACHE (K2R) 107 (103, 1.7} < 0.0 120 (.17, 130) < 0001
Fostopermative admission n (96) 0.79 (032, 191} 059 057 (021, 152) 0.26
Mechanical ventilation requirement n (%) 1.75 (058, 3.14 0.06 349 (1.14 10.7) 00
Cardiac or vascular diseases 085 (039, 182 067 0.73 (0.24 2.21) 057
Thomcdc or respimtany diseases 1.23 (066, 228 051 1.24 (040 3.78) 0.1
MAX, cuy

375 to 384°C {vs 3657 to 3747 042 (0,20, 0.88) 002 318 (078 1259) on
3RS to 3947 (vs 3657 to 3747 060 {025, 1435 025 749 (147, 38.0) 002
= 395 (vs. 365°C to 37470 m 032 1.7 (158 870} 002
NS AIDs 248 (1.02, 6070) 004 026 (0032 2.19) 0.2
Acetaminophen 155 (1.06, 357 003 061 (023 161) 032
Cooling 1.23 (069, 221) 047 126 (0,04 11.0) 084

APACHE, Acute Physiclogy and Chronic Health Eualuatinn;':wmm, maximum body temperature during an ICU stay; N5AIDs, non-steraid
antisinflammatory drugs

FACE Study Group. Association of body temperature and antipyretic treatments with mortality of critically ill
patients with and without sepsis. Critical Care 2012.







