ALVEOLAR GAS EQUATION

PaO2 = [(Patm - Pr20) X FiO2] - (P,CO; + R)

TIME CONSTANT

While breathing room air at atmospheric pressure: T Parm = T PAO2
=~ [(760 - 47) x 0.21] - (P.CO, + 0.8) 1T FO2 = 1 PAO2
~ 150 - (P,CO, x 1.25) 1 Temp = | Puzo

PAO; = alveolar partial pressure of O 4 Przo = T PAO;
Parm = barometric pressure (760 mmHg at sea level) 1 P.CO2 = T PAO;
Piiz0 = partial pressure of water (47 mmHg)

FiO; = fraction of inspired O, (21% at room air)

P.CO; = partial pressure of CO; in arterial blood (directly measured via ABG)

R = respiratory quotient = CO; produced + O, consumed

A-A GRADIENT

= volume + flow

Machine: volume of circuit + fresh gas flow (FGF)
Lung: FRC + Vaweoiar

Time Constant 1 2 3 4

% Wash-in/Wash-out 63% 84% 95% 99%

= PaO3 - P,O>

P,O; = arterial blood partial pressure of O (via ABG) Normal A-a Gradient
PAO2 = alveolar partial pressure of O (via Alveolar Gas Equation) <10 (FO2=0.21)
<60 (FO2 = 1.00)

DRIVING PRESSURE

VOLATILE ANESTHETICS AT ALTITUDE

Variable bypass vaporizer (eg, Sevoflurane, Isoflurane)

o T concentration (%) of agent (vapor output) than dialed
* Constant partial pressure (~ MAC delivered)

Dual-circuit (gas/vapor blender) vaporizer (eg, Desflurane)

e Constant concentration (%) of agent (vapor output) dialed

e | partial pressure

DESFLURANE REQUIRED DIAL SETTING

AP = PPLATEAU - PEEP = VT = Cs

= normal dial setting x (760 mmHg + Ambient pressure mmHg)

STATIC RESPIRATORY COMPLIANCE

Cs = V1 + (PpLatEAU - PEEP) = V7 + AP

GAS OUTFLOW (VARIABLE-BYPASS VAPORIZER)

DYNAMIC RESPIRATORY COMPLIANCE

Outflow = Inflow X SVP + (Patm - SVP)

Cp = V1 + (Ppeak - PEEP)

SVP = saturated vapor pressure (mmHg)
Parv = barometric pressure (760 mmHg at sea level)

AP = driving pressure; reflection of lung compliance

PrLateau = plateau pressure (via end-inspiratory hold maneuver)

PEEP = positive end-expiratory pressure (via end-expiratory hold maneuver)
Vr = tidal volume

Cs = static compliance (accounts for alveoli only)

Cp = dynamic compliance (accounts for airways & alveoli)

Preak = peak pressure; reflection of airway resistance + lung compliance

REYNOLDS NUMBER

Volatile Anesthetic SVP SVP + (Patm - SVP)
Halothane 240 ~Y2
Isoflurane 240 ~Y2
Sevoflurane 160 ~Va
Enflurane 175 ~V3

Re=(VXxpxD)=+u

V = velocity Re < 2000 = laminar flow

g: dd?"s’ty Re > 4000 = turbulent flow

E t

B e High flow (turbulent) most affected by density
u = viscosity

Low flow (laminar) most affected by viscosity

POISEUILLE’S LAW

Q=Apxmxr)+(8xpxL)
R=(8xpxL)+(mxr)

Q = flow rate Poiseuille’s law only relates to laminar flow.
Ap = pressure difference X .
r = radius Reynolds number predicts whether flow is
i = viscosity laminar or turbulent.
L = length

R = resistance

LAW OF LAPLACE

T=Pxr+(@2xu) N

T = wall tension

P = transmural pressure

r = radius

u = wall thickness (typically not considered for alveoli)

1 mL of liquid volatile agent ~ 200 mL of vapor
Boiling Point: Desflurane = 24°C, N,O = -88°C

Critical Temp: N,O = 36.5°C

Anesthetic  FOOTEE o MAC
Halothane 2.3 200 0.75%
Isoflurane 1.4 90 1%
Sevoflurane 0.69 50 2%
Enflurane 1.8 100 1.7%
Desflurane 0.42 20 6%
N0 0.47 1.3 104%

Blood:Gas coefficient « Solubility (rate of induction/emergence)
Oil:Gas coefficient (Meyer-Overton correlation) « Lipid solubility (Potency)
MAC « 1/oil:gas coefficient ( O:G coefficient = | potency = T MAC)

MAC « 1/Parv (T altitude = | barometric pressure = T MAC)

LAST UPDATED: 01/27/24

JORDAN ABRAMS, MD
JABRAMSANESTHESIA.COM


http://JAbramsAnesthesia.com
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM
http://JABramSAnesthesia.COM

OXYGEN CONTENT

= Hg-bound O, + Dissolved O-
C,0 = (Hg x 1.34 x 5,0,) + (P,O2 x 0.003)
C.,0 = (Hg x 1.34 x S,0,) + (P,O> x 0.003)

MEAN ARTERIAL PRESSURE

MAP = CO x SVR

SYSTEMIC VASCULAR RESISTANCE

C,0; = mixed venous oxygen content

C,0: = arterial oxygen content

Hg = hemoglobin

1.34 = volume of Oz bound to 1 gram of saturated Hg
5,02 = % Hg fully saturated with O in venous blood
5.0, = % Hg fully saturated with Ozin arterial blood
P,O; = partial pressure of O; dissolved in venous blood
P.O; = partial pressure of O; dissolved in arterial blood
0.003 = solubility coefficient of O dissolved in blood

OXYGEN DELIVERY

SVR = 80 x (MAP - CVP) =~ CO

CARDIAC OUTPUT

CO =HR x SV

DO, = CO x C,0;

STROKE VOLUME

SV = Preload x Contractility x Afterload

OXYGEN CONSUMPTION

VO, = CO x (C,0,-C,0)

OXYGEN EXTRACTION RATIO

ERo2 = (VO2 + DOy) x 100

MAP = mean arterial pressure

CO = cardiac output

SVR = systemic vascular resistance

80 = conversion factor to change woods units ‘'mmHg/L/min’ to metric units
‘dynes/sec/cm5’

CVP = central venous pressure (surrogate for right atrial pressure, RAP)

SBP = systolic blood pressure

DBP = diastolic blood pressure

HR = heart rate

SV = stroke volume

DO; = oxygen delivered

VO; = oxygen consumption

ERo2 = oxygen extraction ratio

CO = cardiac output

C,0; = arterial oxygen content

C,02 = mixed venous oxygen content

FICK EQUATION

SvO2 = S,0; - [VO, + (CO x Hg x 1.34)]

5,0, = mixed venous O; saturation (normal: 65-75%) 5,02 « $,0,, CO, Hg
S:0; = arterial O, saturation

S0z =« 1/VO.
VO, = total body O, consumption il 2
CO = cardiac output
Hg = hemoglobin

T DO Inotropes, IV Fluids, Transfusion,
2 Oxygen therapy

—»> T SvO»
Cyanide toxicity, Sepsis (late),
l VOZ T CO, L—R shunt, Hypothermia

1 DO Hypoxia, Anemia, Hypovolemia,
2 Hypothermia, Carboxyhemoglobin

—»> | S\O»

1 VO Fever, Sepsis (early), Exercise,
2 Pain, Shivering, Thyroid storm

Parameter Normal Values
7Cardiac Output (CO) 5-6 L/min
Cardiac Index (CI) 2.5-4 L/min/m?2
Pulmonary Capillary Wedge Pressure (PCWP) 4-12 mmHg
Central Venous Pressure (CVP) 8-12 mmHg
Mixed Venous O, Saturation (S,0,) 75 %
Mixed Venous O, Partial Pressure (P,O,) 40 mmHg
Systemic Vascular Resistance (SVR) 700-1500 dynes/sec/cms
Oxygen consumption (VO2) 250 cc/min

ALLOWABLE BLOOD LOSS

= EBV X (H; - Hy) + H;

EBV = estimated blood volume
H; = initial (starting) hematocrit
Hs = final (lowest acceptable) hematocrit

VOLUME TO TRANSFUSE

= EBV X (Hdesired - chrrent) + Hiransfused

APNEIC TIME

= (FRC x EtO,) + VO,
FRC = functional residual capacity Pre-oxygenation (denitrogenation) can be achieved
EtO, = end-tidal oxygen percent by Tidal volume breathing 100% O; over 3 mins

VO, = oxygen consumption OR by 8 vital capacity breaths over 1 minute
2

EBV = estimated blood volume

He. desired hematocrit

Heurrent = current hematocrit

Hiransfused = hematocrit of transfused blood

USEFUL ‘ANCHOR’ POINTS
SO, 50% 75% 85% 90% 97%
PO, 27 40 50 60 100
(mmHg)

JORDAN ABRAMS, MD
JABRAMSANESTHESIA.COM

Age Estimated Blood Volume (mi/kg)
Preemie 1007
Neonate 90
<1 year 80
< 12 years 75
Men & 70
Women ¢ &

(~90 in pregnancy)

LAST UPDATED: 01/27/24
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PLASMA OSMOLALITY

Posm = (2 x Na) + (Glucose + 18) + (BUN= 2.8)

LAST UPDATED: 01/27/24
L E

APPROPRIATE ACID-BASE COMPENSATION

Posw = Plasma osmolality
Na = serum sodium concentration
BUN = blood urea nitrogen concentration

CATIONS ANIONS

Na+ cr
Lactate | . __.
HCOs
Phosphate S1De SID,
K+ Albumin *
Ca2+ Unmeasured
Mgz+ anions I SIG

Normal SIDa = 40-45 mEq/L

Principle of electroneutrality = assumption there are unmeasured
anions in serum (SIDg), primarily HCO3-, Phosphate, and Albumin

Cations are constituents of basic compounds (eg, NaOH, KOH)
T cations (or | anions) = T SIDs — alkalosis

Anions are constituents of acidic compounds (eg, HCI, lactic acid)
1 anions (or | cations) = | SIDs = acidosis

STRONG ION DIFFERENCE APPARENT (SIDa)

Metabolic Acidosis P,CO;=15xHCO3 +8=+2
Metabolic Alkalosis 1 P,CO, = 0.7 x AHCO3-
Respiratory Acidosis (acute) T HCOz=0.1 x AP,CO,
Respiratory Alkalosis (acute) 1 HCO3z=0.2 x AP,CO;
Respiratory Acidosis (chronic) T HCO3z = 0.3 x AP,CO,

Respiratory Alkalosis (chronic) | | HCO3 = 0.4 x AP,CO,

P.CO; = partial pressure of CO; in arterial blood Baseline P,CO, = 40 mmHg

HCOy = Bicarbonate Baseline HCO3 = 24 mEqg/L
A HCOs = change in bicarbonate (baseline - current)

AP,CO; = change in CO; (baseline - current)

ANION GAP

= (Na* + K+) - (HCO3z + CI)

Normal AG = 8-12 mEq/L

ANION GAP (CORRECTED)

= AG + 0.25 x (4.5 - Albumin)

HCO; DEFICIT

= 0.2 x Base Deficit x Weight (kg)

SIDa = (Na* + K+ + Ca2+ + Mg?*) - (CI- + lactate’)

STRONG ION DIFFERENCE EFFECTIVE (SID)

SIDe = HCO3* + Phosphate + Albumin

STRONG ION GAP

HCOs Deficit = Amount of HCO3- needed to correct metabolic acidosis

BODY FLUID COMPARTMENTS

Total Body Water 20-40-60 Rule:

Water (60%)

SIG = SIDa - SIDe

SID, = difference between abundant cations and abundant anions in serum

SIDg= measure of remaining anions

ACUTE KIDNEY INJURY

Finding Prerenal Intrinsic Postrenal
BUN:Cr >20 <15 >15
e <1% >2% >4%
(%)
W <10 >20 >40
(mEqg/L)
UOsm >500 <350 <350
(mOsm/kg)

BUN:Cr = BUN:Creatinine ratio
FENa = Fractional excretion of sodium
UNa = Urine sodium

UOsm = Urine osmolality

‘ Intracellular (40%) ‘ ‘ Extracellular (20%) ‘
‘ Interstitial (15%) ‘ ‘ Intravascular (5%) ‘
Age Total Body Water %)
Neonate 80
<1 year 70
<12 years 65
Men 8 60
Women % 50
Elderly 45

JORDAN ABRAMS, MD
JABRAMSANESTHESIA.COM
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LAST UPDATED: 01/27/24

HERBAL SUPPLEMENTS IV FLUID COMPOSITION
. ; . - . 2 2+
Supplement Perioperative Concern Fluid Osmolality ~ Na cl K Ca  Mg*  Glucose |actate
(mOsm/kg) | (mEq/L)  (mEq/)  (mEq/L)  (mEq/L)  (mEq/L) (o/L)
1 Bleeding risk 289 140 103 5 8 2 - 1
1 Bleeding risk 294 140 98 5 - 3 - -
1 Bleeding risk 273 130 109 4 3 - _ 28
308 154 154 - - - - -
T Bleeding risk, Hypoglycemia
154 77 77 . . N . .
1 Bleeding risk
1026 513 513 - - - - -
T Bleeding risk
253 - - - - - 50 -
1 Bleeding risk
525 130 109 4 3 - 50 28
1 Bleeding risk, Hepatic inj
eeding risk, Hepatic injury 50 9= & i i ) = i
Aldosterone-like effect (HTN, { K, T Na) 406 77 77 . : R 50 :
T Sedative effects of anesthesia 300 145 R R R - R R
1 Sedative effects of anesthesia
CYP P450 Induction
Allergic reaction/Anaphylaxis
TEG/ROTEM
Value Measures Normal Range Treatment

Clotting factors

X <6 min FFP
T R = { Clotting Factors
BIS MONITORING
i Fibrinogen

Wave & Range BIS & Description 9 3 mi ipi

g P 1K= Fibrinogen 1-3 min Cryoprecipitate
BIS >85 (Awake)

Fibrinogen <60° Cryoprecipitate

BIS 65-84 (Sedation, Resting with eyes closed) Platelet Platelets

>60 mm

1 MA = | Platelets and/or DDAVP

Not prominent in adults

Clot Stability
T LY30 = Excess Fibrinolysis

Anti-fibrinolytic

<6%
o (TXA or ACA)

BIS 40-64 (Surgical anesthesia, Deep sleep)

BIS <40 (Isoelectric, possible burst suppression)

GLASCOW COMA SCALE (GCS)
Score Eye Opening Verbal
No Response

No Response

Painful Stimuli Incomprehensible

Voice Inappropriate
Spontaneously Confused
Appropriate

JORDAN ABRAMS, MD
JABRAMSANESTHESIA.COM

Motor
No Response
Extends to pain
Flexes to pain
Withdraws to pain
Localizes pain

Follow commands

FFP = fresh frozen plasma
DDAVP = desmopressin
TXA = tranexamic acid

ACA = aminocaproic acid

PARALYTIC INTERACTION

Succinylcholine
Phase | Block

<3 mg/kg / <30 min

Antagonize

Potentiate

Potentiate

> 0.7
Sustained

No

Succinylcholine
Phase Il Block

>3-5 mg/kg / >30 min

Potentiate

Potentiate

Antagonize

<0.3

Fade

Rocuronium

Potentiate

Antagonize

Antagonize

<0.3

Fade
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BODY MASS INDEX (BMI)

= Weight (kg) + Height (m?)
=703 x Weight (lbs) + Height (in?)

PRESSURE CONVERSION

LAST UPDATED: 01/27/24

1 atm = 760 mmHg = 14.7 psi = 988 cmH,0

703 = conversion factor (English = Metric)

PARKLAND FORMULA

1 mmHg = 1.36 cmH;0 1 cmH;0 = 0.74 mmHg

Keep airway pressure <20 cmH,O during mask ventilation to minimize gastric insufflation

MAX RECOMMENDED INFLATION PRESSURE

=4 mL x TBSA (%) x Weight (kg)

LMA 60 cmH20 (44 mmHg)

ETT 30 cmH20 (22 mmHg)

Estimated fluid requirement in a burn victim
50% volume given in first 8 hrs; remaining 50% given over next 16 hrs

TBSA = total body surface area (estimated using rule of 9’s)

RADIATION INTENSITY

Normal tracheal capillary pressure = 25-35 mmHg

If ETT cuff pressure > tracheal capillary pressure — tissue ischemia
Persistent ischemia — tracheomalacia & destruction of tracheal rings

BOYLE’S LAW

| <1 =r2

P1V1 = P32V,

| = Radiation intensity & exposure
r = Radius (distance from source)

Doubling the distance — % exposure

With constant Temperature, Volume & Pressure are inversely
proportional

CHARLE’S LAW

Vi+Ti=Va+Ts

ULTRASOUND PHYSICS
v=fXA
v = velocity T f— L A= 1 resolution & | tissue penetration

f = frequency 1L f= T A— L resolution & T tissue penetration

A = wavelength

With constant Pressure, Volume & Temperature are directly
proportional

GAY-LUSSAC’S LAW

P1+T1=P2+T2

With constant Volume, Pressure & Temperature are directly
proportional

DALTON’S LAW

Protal= P71+ P2+ P3...

Total gas pressure in a system = Sum of partial pressures of the
Component gases

HENRY’S LAW

Solubility of gas = Partial pressure of gas

With constant Temperature, the amount of gas dissolved in liquid is
directly proportional to partial pressure of the gas

Hyperbaric oxygen increases the dissolved O, content of blood via Henry's law:
T atmospheric pressure =+ T PAO, = T PaO,

JORDAN ABRAMS, MD
JABRAMSANESTHESIA.COM
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ENZYME METABOLISM

Clinical Condition

MI — Balloon Angioplasty

MI = BMS (Bare Metal Stent)

MI = No Coronary Intervention

MI = DES (Drug Eluting Stent) *

Acute stroke

Time to delay elective surgery

14 days

30 days

60 days

180 days (6 months) *

45 days (6 weeks)

* 90 days if risks of delaying surgery > risk of stent thrombosis

JORDAN ABRAMS, MD
JABRAMSANESTHESIA.COM

LAST UPDATED: 01/27/24
=

OPIOID EQUIANALGESIC DOSING

Drug PO v Epidural  Intrathecal
Morphine (3:1 — 10:1) 30 mg 10 mg 1mg 100 mcg
Hydromorphone (5:1) 7.5mg 1.5mg 300 mcg 60 mcg
Fentanyl (3:1) N/A 100 mcg 30 mcg 10 mcg
OPIOID METABOLISM

Drug Metabolite Notes

* No analgesic effect

9
RISCleb) * Neuroexcitation

Morphine
MéG (40%) ® Analgesia o
¢ No neuroexcitation
¢ No analgesic effect
LYSSipicne HiSC ¢ Neuroexcitation
Meperidine Normeperidine 0 Ll

* Neuroexcitation

The ‘3G’ metabolites = neuroexcitation = T risk of seizures
Mé6G more potent than morphine = T risk of respiratory depression

ENZYME METABOLISM

Metabolizes Inhibited by Induced by

Fentanyl St. John's wort
Alfentanil SSRIs Rifampin
CYP 3A4 Lidocaine Carbamazepine
Ketoconazole .
Dexamethasone Phenytoin

Midazolam Ethanol

Codeine = Morphine
Tramadol = O-DSMT

CYP 2Dé6 Methadone SSRIs
Diltiazem
B-blockers

Clopidogrel

YP 2C19
€ E PPls (eg, Omeprazole)

SSRIs

cypacy | Warfarin St. John's wort
Ibuprofen

MC1R Morphine

UGT2B7 — Morphine inactivation

Sevoflurane = CYP 2E1 — Organic Fluoride

Acetaminophen = CYP 2E1 = NAPQI (toxic metabolite; subsequent
conjugation with glutathione renders it nontoxic)
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