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AzivNeIAeNLazn1sauasnel (Management of Lithium Toxicity)

JUnuuen Lithium Tuuszwelnedu lithium carbonate wuu immediate release
Pharmacokinetics'™
® |ithium carbonate (Li,CO,):
O Absorption:
B Tmax, oral: 0.25 to 3 hours (immediate release); 2 to 6 hours
(sustained release)
O Distribution:
®  Protein binding: Negligible
B Volume of distribution (Vd): 0.7 to 1 L/kg
O Metabolism:
B Lithium is not metabolized.
O Excretion:
®  Renal: 89% to 98%
O Elimination half-life:
® 18 to 36 hours
" Elderly: 36 hours
®  Children: 17.9 hours
®  Bipolar patients: up to 2.4 days
B Long term therapy: up to 2.43 days
® | ithium citrate:
O Absorption
®  Tmax, oral: 0.25 to 3 hours.
O Distribution
®  Protein binding: Negligible.
B Vd:0.7to 1 L/kg
O Metabolism
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Lithium is not metabolized.

O Excretion

Renal: 89% to 98%

O Elimination Half Life

Warning'

18 to 36 hours

Elderly, 36 hours

Children, 17.9 hours

Bipolar patients, up to 2.4 days
Long term therapy, up to 2.43 days

® Pregnancy Category’

O Lithium: Fetal harm has been demonstrated. (MDX)

O Pregnancy category: D (Use in life-threatening emergencies when no safer drug

available. Positive evidence of human fetal risk.)*

O lesnmald lithium Tundlainsss inALEedLAn congenital heart defect (1

37969 100 n15LAANTW [live births]) Taetawiz right ventricular outflow

obstruction (including Ebstein abnormality) Tnendu dose-dependent uaﬂmﬂ‘ﬁ

WNALLEEIINI3NazE thyroid disease Wag neurotoxicity’

® Breast Feeding’

O Lithium: AAP: Drugs that have been associated with significant effects on some

nursing infants and should be given to nursing mothers with caution.

O Lithium: WHO: Avoid breastfeeding.

O Lithium: Micromedex: Infant risk cannot be ruled out.

O Lactation: Drug is excreted in breast milk; use not recommended*

Therapeutic dose®*

® | ithium carbonate

O Preparation’: (Lithium carbonate 300 mg & lithium 8.12 mEq)’

Tablet, extended release: 300 mg, 450mg.
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B Tablet: 300 mg
B Capsule: 150 mg, 300 mg, 600 mg
O Bipolar | disorder, Acute treatment of manic or mixed episodes;
monotherapy.’
B  (Extended-release tablet; manic episode) 1800 mg/day orally in 2 to 3
divided doses; desired serum lithium level 1 to 1.5 mEg/L
B (Greater than 30 kg, immediate-release tablet and capsule;
manic/mixed episode) Initial, 300 mg orally 3 times daily; titrate by 300
mg every 3 days to acute goal, desired serum lithium level 0.8 to 1.2
mEg/L, usually 600 mg 2 to 3 times daily.
O Bipolar I disorder, Maintenance monotherapy.”
" (Extended-release tablet) 900 to 1200 mg/day orally in 2 to 3 divided
doses; desired serum lithium level 0.6 to 1.2 mEg/L.
B (Greater than 30 kg, immediate-release tablet and capsule) Initial, 300
mg orally 3 times daily; titrate by 300 mg every 3 days to maintenance
goal, desired serum lithium level 0.8 to 1 mEg/L, usually 300 to 600
mg 2 to 3 times daily.

o

O tlufe tle5u Lithium carbonate immediate-release (300 mg) 11NN 3 Winme
Juillonalfn toxicity 1@

0 vaumasteyaszyInilesain usual daily dose of lithium Bgjse1ing 300 to 2,400
mg/day (8 to 64 mEg/day)® sfatiu mnléu Lithium carbonate (300 mg) AR
8 winsa ¥y Alanawia toxicity 10

Lithium citrate
O Preparation
®  Oral solution: 8 mEq/ 5 mL
O Bipolar I disorder, Acute treatment of manic or mixed episodes;

monotherapy.’
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B (Greater than 30 kg) Initial, 8 mEg/5 mL orally three times daily; titrate
by 8 mEg/5 mL every 3 days to acute goal, desired serum lithium
levels between 0.8 to 1.2 mEg/L, usually 16 mEg/10 mL 2 to 3 times
daily.

O Bipolar | disorder, Maintenance monotherapy.’

B (Greater than 30 kg) Initial, 8 mEg/5 mL orally three times daily; titrate
by 8 mEg/5 mL every 3 days to maintenance goal, desired serum
lithium levels between 0.8 to 1 mEg/L, usually 8 mEg/5 mL to 16
mEg/10 mL 2 to 3 times daily.

Toxic dose
® Risk of toxicity"
O Advanced age (decrease in GFR)
O Volume depletion
O Use of thiazide diuretics, non-steroidal anti-inflammatory drugs (NSAIDs), or
angiotensin converting enzyme (ACE) inhibitors and angiotensin-receptor
blockers (ARBs)
O Decreased sodium intake
O Low-output heart failure.
O Drug interaction.
® (aution use:
O Lithium may prolong effects of neuromuscular blocking agents; neuromuscular
blocking agents should be given with caution to patients receiving lithium®*
O Lithium prolong blockade: Succinylcholine, Pancuronium’
Toxicities
® Therapeutic level: 0.6 to 1.0 mEg/L (mmol/L)! %38 0.6 to 1.2 mEq/L>*
® Chronic toxicity:
O Serum lithium level 1.2 to 2.5 mEg/L: Mild to moderate toxic reactions

O Serum lithium level > 2.5 mEg/L: more severe effect
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O Serum lithium level > 4 mEg/L: generally associated with severe CNS effects.

Clinical manifestations and toxicities!

® U9 Clinical manifestation s1uanwazwd lithium toxicities (1571991 1)

® Clinical features of lithium toxicity?

O Mild: Nausea, vomiting, fatigsue, lethargy, fine tremor

O Moderate: Confusion, agitation, dysarthria, ataxia, hypertonia, hyperreflexia,

nystagmus, muscular weakness

O Severe: Coma, seizures, myoclonus, hyperthermia, ventricular dysrhythmias,

atrioventricular block, cardiovascular collapse

715199 1 Clinical manifestation wUInNUaNWaEUaY lithium toxicities!

Clinical characteristics

Acute toxicity

Chronic toxicity

Acute-on-chronic

toxicity

Exposure

a1 lithium wuu
acute ingestion Yu1A 1
mEq/kg (40 mg/kg) il
syaveludonluyig
1899104 tissue
equilibration ey
Uszunal 1.2 mEg/L st
81MuNINN21 20-30 e
Tudlvglviliine1nis
Juwsala’

Acute poisoning is
typically less severe
than chronic for a given
serum concentration.’

VP RIVTRITY
therapeutic dose mtﬂy
na eenailinmsi
Vil lithium azauunndu
(lithium retention) lAuA
dehydration, sodium
depletion, or excessive
sodium reabsorption
may lead to increased
lithium reabsorption.
528 acute
gastroenteritis, diuretic
use (particularly
thiazides), use NSAID,
ACEIl, ARB, and lithium-
induced nephrogenic
diabetes insipidus’®

Aurglasuefunuy
chronic use ainauevh
Tlwilewdod lithium
saturated (equilibrium)
wavdleldiinawine
lithium Vewuusala (Mu
Aurunnaies) uaglidle!
TPgNIULUY
supratherapeutic dose
(Whefiufisadnios
[small perturbation]) ¥
Ann I iulATuwsINT

. . 6
acute ingestion

Symptoms and signs

wiwdea neurologic
symptoms

-g4lsAnu
neurotoxicity laladunus

1 symptoms and signs
99914 acute WAz

chronic’
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Clinical characteristics

Acute toxicity

Chronic toxicity

Acute-on-chronic

toxicity

AU serum lithium level

in' Lﬁgﬂmﬂmlﬁwazam
oglulileidoisouoesilsi
padludesgavenluben
Tainnnidn

-21N5AANEAUSIENNIU

witlouly acute toxicity

Gl LA
other metal salt lngdl
predominant early Gl
effect
-Nausea, vomiting,
diarrhea, bloat,
abdominal pain
-Severe dehydration,
lishtheadedness,
dizziness, orthostasis
Neurologic Lﬁaqmﬂﬁaﬂﬁnmidﬁm -Tremor (wutey 27%, v’
nsraneiingileldoanes | inwuiidle, du 8-12 Hz),
('&J’mizmﬂﬁ'@iauaﬁﬂ) ataxia, hyperreflexia,
?jw’fﬂﬁmmim fasciculation,
delayed ¢ 24 Falug’ choreoathetoid
movement, clonus
-dysarthria, nystagmus
-altered mental status,
confusion, stupor, coma,
seizure
-encephalopathy
-EEG WUANWZUDY
slowing
-Syndrome of
Irreversible Lithium-
Effectuated
Neurotoxicity (SILENT)
syndrome
Renal -Nephrogenic diabetic

insipidus (NDI; arginine
vasopressin resistance;
AVP-R)

-Chronic
tubulointerstitial
nephropathy: AKI and
CKD with little or no
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Clinical characteristics Acute toxicity Chronic toxicity Acute-on-chronic

toxicity

proteinuria and biopsy
findings of tubular cyst
-distal renal tubular
acidosis®’

-CKD

Endocrine -Hypothyroidism wuuag
N1 hyperthyroidism
-Hyperparathyroidism,
hypercalcemia

Cardiovascular Hypotension ECG abnormalities

Hematologic Leukocytosis ag i
neutrophil

Systemic manifestation of chronic lithium therapy (complication)
® Nephrogenic diabetic insipidus (NDI) (recently renamed as arginine vasopressin
resistance (AVP-R))

o wuld 10-20% usigtAnsaiiinrmmainvans enanulsunnda 80% laswumelulaid
FUnvindasunissnudae lithium'

o Fuinnnlanauaussie Antidiuretic hormone (ADH) (also called human
vasopressin, arginine vasopressin [AVP] or argipressin) Hesniifiansazduviiliill
antnduiladstiaanzeonuiun

o Tnssuasdudienuilaanyesnuin (polyuria), hypernatremia, urine specificity <
1.010 (diluted urine) Wethileasde W serum and urine osmolarity, electrolyte
\iousznaunisitdade

o aniinuldandi (delayed) ldun Syndrome of Ireversible Lithium-Effectuated
Neurotoxicity (SILENT) syndrome'!
o Wu irreversible neurologic and neuropsychiatric sequelae of lithium toxicity’
O Imewu cerebellum and brain stem dysfunction, extrapyramidal symptoms and

dementia I8y tremor vailolazAsws’!
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o nalnmsiindsldnsuwidn weninitinain demyelination wag cellular loss 84
GHORN

o hildedlaifl prior neurologic illness 1fiaw wazksazvgaen lithium Tudoens
oy 2 ey Adallonnisey (irreversible)’

o enrtundniludunaneduaviaudioans !

® ECG abnormalities'

O Rate and rhythm: Sinus node dysfunction and bradycardia, Increased atrial
conduction time, Atrial flutter, Sick sinus syndrome, Cardiac asystole.

O P wave and PR: Sinoatrial (SA) blocks, PR prolongation and Atrioventricular (AV)
block

O QRS: incomplete bundle branch blocks, RBBB, LBBB, Nonspecific
intraventricular conduction delay, cardiac sodium channel blockade!

O ST segment: Depression, Elevation, Brugada pattern

O T wave, QTc: T wave flattening or inversion, QTc prolongation, Higher QT
dispersion ratio, Ventricular tachyarrhythmia (VT)

o wilfiwutes 18ud T wave flattening or inversion (nglawglu precordial lead)
uaz QT prolongation lAgLaN1zaILINNIT 440 msec FUWWSAU elevated serum
lithium level"

® Chronic tubulointerstitial nephropathy lagwu acute kidney injury (AKI) wag chronic
kidney disease (CKD) with little or no proteinuria and biopsy findings of tubular cyst
Falu long-term treatment (>10 years) 9040155081678 lithium duiusiunsiin CKD
including a small percentage of chronic kidney failure'

® Hypothyroidism or hyperthyroidism

O Hypothyroidism wuuaani1 hyperthyroidism %38 thyrotoxicosis*

® Hyperparathyroidism wagyinliAn hypercalcemia’, hypocalciuria

Treatment!

® wgne lithium ﬁi%’agui (discontinue lithium)
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1Y aa 1

® panduanseseiin1side1dund sunsAsENSEINeen (drug interaction) A lithium Lu

diuretics, amiloride (mi’mﬁ 2)

® (| Decontamination

©)

(©)

Gl decontamination fiUsslewiflusefiléisu lithium wuu acute intoxication Taglyl
fiuslevfluseiléuwuu chronic toxicity

a1 8udewh eastric lavage Lilosa1n ithium immediate release (Li-IR) anAATY
10157 uay lithium sustained-release (Li-SR) lala@nsatieenlanianisii gastric
lavage

laisudusiodls activated charcoal iilesan lithium 1Ju metal Fslsianansagn
adsorb AR activated charcoal 8AL3WI co-ingestion ﬁuaﬂiguﬁgﬂ@@%ulﬁﬁaa
activated charcoal 39@11501% activated charcoal 1a

518995U Llithium sustained-release (Li-SR) #3kUU acute overdose @11150911

whole bowel irrigation (WBI) lalnenadluidaiuyasnisyin WBI wazlauseidiu

[
Y

madumelaudrinlemaganunieddnluiinnifuusslovifiaglisy
Whole bowel irrigation in large dose of acute ingestion of lithium immediate
release or lithium sustained-release (Li-SR)

" Micromedex (2024): “Consider gastric lavage for a recent, large
ingestion if the airway is protected. Whole bowel irrigation with
polyethylene glycol may be considered in large ingestions, especially if
a sustained-release formulation has been ingested.””

91AN5UN I oral sodium polystyrene sulfonate (SPS; Kayexalate) (87ﬁ1%aﬂ
seeulnunadosluden) Wesndisannisgada lithium wivdngiuiuanada

Usgleadadilaanntdn Tagmnlvenidaeaiseisnne hypokalemia®

o T¥nmsShwwuuUseAvUsemas:

@)
O
O

Airway: £33 auanisiumglalilas viednensuseiasunldvetienela
Breathing: oxygen supplement or ventilation support
Circulation:

®  Monitor BP, HR, RR, body temperature, SpO,, ECG
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" 036l dehydration (@ss19newenemazgandy Na* filausifigandu Lit se
\iles91niiuseq 1+ Wuiieatu): 1 Adequate IV fluid auninag Euvolemia
lngl¥i 0.9%NaCl infusion 1.5-2 1u84 maintenance rate figiuvadgUle
e

B Goldfrank’s Toxicologic Emergencies. 11" ed; 2019. “Many patients
with lithium toxicity have volume-responsive decreases in kidney
function, which we recommend to manage with infusion of 0.9%
sodium chloride solution at 1.5 to 2 times the maintenance rate.”"

" Tintinalli’s Emergency Medicine: A Comprehensive Study Guide. 9" ed:;
2020: “Typical adult dosing is an IV bolus of normal saline 20 mL/kg,
followed by continuous infusion at 1.5 to 2 times the maintenance
rate.”?

" Micromedex (Oct 2024): “Administer intravenous normal saline to
enhance renal elimination of lithium (Goal: urine output of 2 to 3
mL/kg/hr).”*

B Toxinz (Oct 2024): “Ensure that patients are not sodium or water
depleted as this will lead to lithium retention. Provided renal function
is satisfactory, normal (0.9%) saline should be administered to the
symptomatic patient to ensure a urine output of at least 1 to 2
mL/kg/h (to increase lithium excretion).”*?

O Neurology:
®  Observe neurologic signs, seizure, GCS g 6 h

® |nvestigation:

O Monitor ECG wavUsziiiu 12-lead ECG 1Huszes wlosaniiniag dysrhythmia 16
O Monitor serum lithium level g 6 h lagtanzidenlalu tube ey lithium-free
tube w513l lithiated-heparin tube e1avilAnNaUINaIT (false positive) B

gnafinszdiu lithium level l6ds 4 mEg/L
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" ypegrelsinunsilanaseauues serum Lithium level Aosvieeng
seifase s 1flesann mnsed Llithium level gatsuandndl lithium Tusisne
29 WivN3zAU lithium level Ae1aiAna1ndl lithium Tusumeesuielin
270 lithium Tudenasgannou wildgnaedudnditede (wu dgaues
wazrelinennns) uenanbinendsnldvin hemodialysis udre19NU3Nd]
lithium nluiieEensyarenduiirunluden (redistribution: rebound as
tissue redistribution) ﬁ?iﬁﬁﬁ@ﬂ%gﬂ%ulﬁl’é

O Electrolyte
O (a, albumin, Thyroid function test, UPT as needed

®  Narrow anion gap metabolic acidosis \flosann lithium Lﬂuﬂisqmﬂﬁfm
1ail@ (unmeasured cation) Fan13euaas anion gap = Unmeasured anion
- Unmeasured cation 34 Li* eilsfduiifu Unmeasured cation i1
1A 3evilien anion eap anas

O CBCg24h ieUsziduses leukocytosis %dﬁ]x‘dwizqﬁﬂ stress response Way
hematologic effect of lithium

O BUN, creatinine g 24 h wag record fluid intake and urine output (I/0) i
Usellu kidney function, GFR Huszesiiiousznaunisdndulalumsi ECTR

B Record I/O keep urine output 1 to 3 mL/kg/h

" Goldfrank’s Toxicologic Emergencies. 11" ed; 2019. “Urine output
must be closely monitored and any electrolyte abnormalities
corrected. Caution must be used in patients with prerenal AKI, CKD,
and congestive heart failure.”’

" Micromedex (Oct 2024): “Administer intravenous normal saline to
enhance renal elimination of lithium (Goal: urine output of 2 to 3
mL/kg/hr).”*

B Toxinz (Oct 2024): “Ensure that patients are not sodium or water
depleted as this will lead to lithium retention. Provided renal function

is satisfactory, normal (0.9%) saline should be administered to the
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symptomatic patient to ensure a urine output of at least 1 to 2
mL/kg/h (to increase lithium excretion).”*?
O Thyroid function test (TFT) losaniiin hypothyroidism #3e hyperthyroidism 161
O Parathyroid hormone (PTH) dloswniin hyperparathyroidism &
O Urine specific gravity (urine SpGr) Weuszdiudes dehydration kazn1ay
Nephrogenic diabetic insipidus
o dndundsiaiaseyiug: urine pregnancy test (UPT)
Enhanced elimination:
O Extracorporeal treatment (ECTR):
" muAnuzinues EXTRIP workgroup recommendation (2015)*1
® General Recommendations
O ECTR is recommended in patients with severe Li
poisoning (1D)
® |ndications
O ECTR is recommended.
" If kidney function is impaired and the [Li'] > 4.0
mEg/L (1D)
® In the presence of a decreased level of
consciousness, seizures, or life-threatening
dysrhythmias irrespective of [Li*] (1D)
O ECTR is suggested.
" if the [Li*] > 5.0 mEg/L (2D)
" |f confusion is present (2D)
" |f the expected time to obtain a [Li'] < 1.0
mEg/L with optimal management is >36 h (2D)
® nauINIVEAYil ECTR (cessation of ECTR)
O When the [Li*] < 1.0 mEg/L or clinical improvement is
apparent (1D)
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O After a minimum of 6 h of ECTR if the [Li'] is not readily
available (1D)

® After interruption of ECTR, serial [Li"] measurements should be
obtained over 12 h to determine use of subsequent ECTR

sessions (1D)

® Choice of ECTR
O Intermittent hemodialysis is the preferred ECTR (1D)
O Continuous RRT (CRRT) is an acceptable alternative if
intermittent hemodialysis is not available (1D)
O After initial treatment, both continuous RRT and

intermittent hemodialysis are equally acceptable (1D)

® NewWR'®: recommendation grade “1” aga NuEUTEIAIUA

audiulaefiffussiiiufiasmnuiuinuuziiegaiios 85% Vo
UizLﬁuﬁgﬂMm (The course of action is considered appropriate
by the large majority of experts with no major dissension. The
panel is confident that the desirable effects of adherence to
the recommendation outweigh the undesirable effects.) ag
“2” el Fufusziiuannaiiulnesiiussiduiiamnadiuin
wugdnwJudrulug) (The course of action is considered
appropriate by the majority of experts but some degree of
dissension exists among the panel. The desirable effects of
adherence to the recommendation probably outweigh the
undesirable effects.) uaz “D” #u18aa MﬁﬂgﬂuLﬁu very low level
of evidence (no observational studies or randomized
controlled trials)!

" puAuuzinveanilide Goldfrank’s Toxicologic Emergencies. 117 ed

(2019)*

® Strength of recommendation: Recommended
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O Lithium concentration > 4.0 mEg/L with decreased GFR
(<60 mL/min) OR
O Clinical feature: decreased level of consciousness,

seizures, or life-threatening dysrhythmias

® Strength of recommendation: Reasonable
O Lithium concentration > 5.0 mEg/L OR
O Clinical feature: confusion or lithium level not expected
to fall to <1.0 mEg/L with optimal management in 36 h
u Imaa@ﬁawmwﬁﬂmwﬁﬁu severe case (coma, seizure, life-threatening
dysrhythmia), renal failure or cannot tolerate IV saline (congestive
heart failure, cirrhosis) #5856U high serum lithium level (Lithium > 4
mEg/L in acute, or > 2.5 mEg/L in chronic)

O wAndesnsvh force diuresis tngld loop diuretics (furosemide), osmotic agents
(mannitol), carbonic anhydrase inhibitors (acetazolamide), phosphodiesterase
inhibitor (aminophylline) tiesa1nusiazdu lithium senlédntios uikavesnIsvh
diuresis waavilnlaangesnuiuinagyinlngenied salt and water depletion Wa7
yhlAnnsANdy Na wag Lithium snniy’

O WAnAwINISY Urine alkalinization tnan1sls NaHCO, iasannlailgidia lithium
elimination wage1aviliin hypokalemia, alkalemia, fluid overload*

O 913Nl oral sodium polystyrene sulfonate (SPS; Kayexalate) (niildfan
seiulnunadesludon) esnlumsdnwvesdninnassuaglusywd iy
chronic intoxication %38 enhances elimination Tnsane1a3s@3n (half-life) vaq
lithium leUszanas 50% eenslsinudsaiiiszenisiAn mild hypokalemia®

® Antidote

o lif
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M1319% 2 SURIN38191I981 (drug interaction) lithium AUgdUKTEOIMT (BeAIsudnideenIsly

520U lithium wseldvaziinng lithium toxicity)' '

Brompheniramine
Buprenorphine
Buspirone
Chlorpheniramine
Clomipramine
Cocaine

Codeine
Cyclobenzaprine
Desipramine

giesnwnAaiu enfifisunsisensunsegs #nfifsunsAzENFULIIUIUNaNY
(major) * (moderate) *
Antimicrobial drug Linezolid
Metronidazole
Antiparasitic drug Tinidazole
Thiazide diuretics Hydrochlorothiazide
Thiazide-like diuretic Chlorthalidone Indapamide
Metolazone
Loop diuretics Furosemide
Potassium-sparing diuretic Spironolactone Amiloride
Triamterene
Other diuretics Acetazolamide
Angiotensin-converting enzyme Captopril
inhibitor (ACEI) Enalapril
Lisinopril
Ramipril
Angiotensin receptor blocker (ARB) | Azilsartan medoxomil
Candesartan cilexetil
Irbesartan
Losartan
Olmesartan medoxomil
Telmisartan
Valsartan
Cardiovascular drug Clonidine
Diltiazem
Methyldopa
Verapamil
Serotonergic agents Amitriptyline
Amoxapine
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=Y = )
YUNINWILNYINU

o

UATNIYITULTIES
(major) *

A
ISV 7EY

A
LSV ZEY

s

UATATYIFURTIUIUNATS
(moderate) *

Dextromethorphan
Diphenoxylate
Doxepin
Duloxetine
Eletriptan
Hydrocodone
Hydromorphone
Hydroxytryptophan
Imipramine
Melitracen
Methadone
Milnacipran
Moclobemide
Morphine
Nefazodone
Nortriptyline
Ondansetron
Opium alkaloids
Oxycodone
Oxymorphone
Rasagiline
Selegiline
Sibutramine

St john's wort
Sumatriptan
Tramadol
Trimipramine
Tryptophan
Venlafaxine

Selective serotonin reuptake Citalopram
inhibitor (SSRI) Escitalopram
Fluoxetine
Fluvoxamine
Paroxetine
Sertraline
Serotonin reuptake Vilazodone
inhibitors/partial receptor agonist | Vortioxetine
(SPARI)
Serotonin antagonist/Partial Trazodone
agonist/reuptake inhibitor (SARI) Nefazodone
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=Y = )
YUNINWILNYINU

o

A
ISV 7EY

UATNIYITULTIES
(major) *

A
LSV ZEY

s

UATATYIFURTIUIUNATS
(moderate) *

Serotonin/norepinephrine
reuptake inhibitor (SNRI)

Desvenlafaxine
Duloxetine
Levomilnacipran

Milnacipran
Venlafaxine
Presynaptic serotonin and Mirtazapine
norepinephrine releaser (PSNR)
Norepinephrine/dopamine Bupropion
reuptake inhibitor (NDRI)
Monoamine oxidase inhibitor Phenelzine

(MAQI)

Tranylcypromine

Other antidepressants

Gepirone

Dopamine-lo antagonist

Chlorpromazine
Clozapine
Domperidone
Droperidol
Flupenthixol
Fluphenazine
Haloperidol
Loxapine
Mesoridazine
Olanzapine
Perphenazine
Prochlorperazine
Promazine
Promethazine
Remoxipride
Risperidone
Sulpiride
Thioproperazine
Thioridazine
Thiothixene
Trifluoperazine
Triflupromazine
Zuclopenthixol

Amphetamines

Amphetamine,

Methamphetamine

Weight-loss drug

Lorcaserin

Mazindol

Neurologic drug

Amifampridine
Donepezil

Yohimbine
antagonist)

(alphalb-adrenoceptor
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=Y = )
YUNINWILNYINU

o

=P
gan
(major) *

UATNIYITULTIES

s

UATATYIFURTIUIUNATS
(moderate) *

A
LSV ZEY

Lasmiditan

Antiepileptic drug

Fenfluramine

Carbamazepine

Meperidine (pethidine)
Remifentanil

Topiramate Phenytoin
Muscle relaxant Metaxalone Cisatracurium
Succinylcholine
Analgesics Oliceridine
Opioid Alfentanil
Fentanyl

Non-steroidal anti-inflamsnmatory
drug (NSAID)

Aspirin
Celecoxib
Diclofenac
Etoricoxib
Ibuprofen
Indomethacin
Ketoprofen
Ketorolac
Meclofenamate
Mefenamic acid
Meloxicam
Naproxen
Parecoxib
Phenylbutazone
Piroxicam
Salicylic acid
Sulindac

Antidote

Methylene blue

Gastrointestinal drug

Lactulose

Hematologic drug

Sargramostim

Endocrine drug

Potassium iodide

Insulin

Insulin, Insulin lispro, Insulin aspart

219115 A5D9AY

nYANIU caffeine*

NgANIU Guarana %38 Mate (&
caffeine)*

* Caffeine winn1sasielaaniy wag lithium Fuesnnieslaaney dalu duaeniu caffeine waiven

U caffeine azvinlras1staanizanasdatu lithium oananag
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1 Condition ﬁmmﬁ’%ﬂuﬁ@\ﬂ%m lithium @89 monitor: Cardiovascular disease, Severe
debilitation, Severe dehydration, Renal disease, Sodium depletion.

+ NM3INTLAUAIUTULTA (severity) 81989310 Micromedex tnauualu erivinuldsauiu

Py

(contraindicated) #1884 Drugs are contraindicated for concurrent use. mwﬁaumﬁ%mqumﬂ

g3 (major) W80 Interaction may be life-threatening and/or require medical intervention to
minimize or prevent serious adverse effects. g7flgunTATINTULTIVIUNAS (Moderate) v
Interaction may result in exacerbation of the patient's condition and/or require an alteration

in therapy.
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