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Food For Thought
Todayõs Menu

Appetizer

Serving up the meaning of clinical pearls

Main Courses

Variety is the spice of life

òReductionó with CRRT

Lasts longer in the òfreezeró

The many flavors of òdexó

òBriningó dosing options

Bug juice

Recipe for disaster?

The òSpecial Kó diet

Dessert

Surviving òHellõs Kitchenó NCCU



What is a Clinical Pearl?

http://www.ashp.org/bookstore/

http:// www.clinicalpearl.com/

http://www9.georgetown.edu/faculty/weinfelj/pearls/index.cfm



What is a Clinical Pearl?

Ã Small bits of free standing and self-contained 

clinically relevant information based upon experience 

or observation ðEXPERIENCE BASED MEDICINE

Ã Pearls derived from patient centered observations and 

should be applicable to other patients

Ã Teachers (givers of pearls) should follow guidelines for 

validity of their clinical pearls 

Ã Learners (recipients of pearls) should accept pearls 

with caution and consider the observational data on 

which they are based

LorinMI, et al. Med Teacher 2008;30:870-874



Clinical Pearl of Clinical Pearl

Use of this pearl without analysis and without clinical

judgment can be dangerous to your patients and to 

your intellectual development

Clinical Pearls should carry a òBlack Box Warningó:

NCCU
Clinical 
Pearl

Evidence 
Based 

Medicine



Variety is the Spice of Life
Prophylactic AEDs

ISSUES WITH OLDER GENERATION AEDS

Association to poor functional and cognitive outcomes

Nonlinear PK profile of phenytoin

Serum concentration monitoring

Drug interactions mediated through CYP450

Associated with in-hospital complications

Overall adverse effect profile (i.e. rash, thrombocytopenia, etc.)

Liu KC et al. NeurocritCare 2007;7:1175-184.

RosengartAJ et al. J Neurosurg2007;107:253-260.

MesseSR et al. NeurocritCare 2009;11:38-44.

Risk of seizures following neurologic 
injury

Benefit of AED use

Risk of AED Use



Prophylactic AED Clinical Pearl

Author Population Sample Size Results

Jones KE et al. 

Neurosurg Focus 

2008;25:1-5

TBI ð7 day 

prophylaxis

32 LEV (500mg 

IV q12h) 

(prospectively 

collected)

41 PHT 

(historical)

LEV is as effective as PHT in preventing early 

posttraumatic seizures but associated with 

increased seizure tendency on EEG 

(p=0.003)

Milligan TA et 

al. Neurology 

2008;71:665-

669

Supratentorial 

surgery 

prophylaxis

Retrospective

105 LEV 

(500mg  PO 

q12h)

210 PHT

LEV at least as effective as PHT in 

prophylaxis of early and late seizures

LEV (1%) significantly less AE than PHT (18%)

Nau KM et al. 

Neurocrit Care 

2009;11:34-37

ICU patients 

29= seizure 

treatment

22 = seizure 

prophylaxis

Retrospective 

review of LEV 

use (1-

3gm/day)

LEV was safe in ICU patients when adjusted 

for renal function

1/22 pts for sz prophylaxis had a 

documented seizure Č use of another AED

Previous studies have shown effectiveness of PO & IV LEV formulations for SE 



òReductionó with CRRT

Ã CRRT is an alternative to IHD

Ã Preferred in patients with acute brain injury due to improved 

CV and intracranial stability compared to IHD

Ã CRRT may be beneficial in patients with intracranial 

hypertension due to its ability to adjust intravascular volume, 

remove water, solutes, and inflammatory mediators



Drug Removal with CRRT
Focus on AED

Ã Recommendations currently not provided

Ä Limited number of case series of case reports primarily with antibiotics

Ã CRRT provides relatively constant & predictable drug clearance

Ã Determinants of drug removal during CRRT

Ã Drug clearance at any given dialysate/ultrafiltrate flow rate is: 

CVVH>CVVHDF>CVVHD

Drug

ÅDegree of renal 
elimination

ÅProtein binding

ÅVd

ÅMolecular weight

Filter

ÅBrand

ÅComposition

ÅSize (surface 
area)

ÅPermeability

ÅDrug filter binding 
characteristics

ÅAge

CRRT Technique

ÅHemofiltrations
with/without 
dialysis

ÅDuration

ÅUltrafiltrationrate

ÅDialysis rate

ÅReplacement 
solution locations

Sulsa GM et al. Clin Pharmacol Ther 2009;86:562-565.



Drug Removal with CRRT
Focus on AED

Drug Protein 

Binding 

Vd

(L/kg)

Route of Elimination Renal Dosage

Adjustment

Molecular 

Weight

Gabapentin 0% 0.85 Renal excretion Yes 171.24

Lamotrigine 50% 1.0 Glucuronideconjugation No 256.09

Oxcarbazepine 40% 0.75 Parent: ketoreduction

MHD: glucuronideconjugation

No 252.27

Topiramate 20% 0.65 Renal excretion & oxidation Yes 339.37

Tiagabine 96% 1.4 Oxidation No 412

Zonisamide 50% 1.5 Reduction, glucuronide

conjugation, acetylation, renal

excretion

No 212.23

Levetiracetam 0% 0.6 Renal excretion & hydrolysis Yes 170.21

Pregablin 0% 0.5 Renal excretion Yes 159.23

Lacosamide <15% 0.6 Renal excretion Yes 250.30

Browning L et al. J Neurol Sci 2009;in press.



Clinical Pearl of CRRT Drug 

Removal

Ã Considerable amount of inter- and intrapatient 

variability in drug concentrations with CRRT

Ã Many of the 2nd generation AEDs are likely 

removed via CRRT

Ã Currently no sieving coefficients reported for the 2nd

generation AEDs

ÄSieving coefficient closely approximates unbound 

fraction

Ã No information available so may need to follow 

serum concentrations and/or clinical response



Lasts Longer in the Freezer
Hypothermia and Drug Disposition

Tortorici MA et al.  Crit Care Med 2007;35:2196-2204

Acute Effects 
(During 

Hypothermia)

Altered Response to 
Drugs

Reduced 
Metabolism & 

Elimination of Drugs

INSULT

Cardiac Arrest

TBI

Other



Drug Elimination Study Model Effect of hypothermia

Fentanyl CYP 3A4 TBIrats/piglets č serum concentrations by 25% 

at 32°C

Midazolam CYP 3A4/3A5 TBI patients 100-fold Ď clearance and ke

Phenytoin CYP 2C9, 2C19 TBI patients Ď clearance and ke (50-67% at 

34°C); čAUC

Vecuronium P450enzymes Healthy volunteersčduration of action,  time of 

recovery

Propofol CYP2B6 Healthy volunteers 28% č concat 34°C vs37°C

Remifentanil Nonspecific 

esterases& N-

deakylationby 

P450

CPBpatients ĎCls 6.4%/°C decrease ð

infusion rate Ď30%/5 °C Ď

temp

Lasts Longer in the Freezer
Hypothermia and Drug Disposition

Tortorici MA et al.  Crit Care Med 2007;35:2196-2204

Bottom Line:  Cls decreases ~ 7-22%/ °C below 37°C during cooling


