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Drug-Drug #EfFH (1)
COE B T it -
ASPIRIM [Systemic] — WARFARIN SODIUM [Systemic] [iartarin) o el Excallant Conpurnest use of ASPIRIN and WARFARIN may resull In an Inzrezsed risk of bleeding.
3| or
Wh (R
Drug-BELELK HZIEM (1)
By B - g - il -
ASPIRIN — IBUPROFEN Unknown CROSE-REACTIVITY MAY OCCUR AMONG NSAIDS, AND BETWEEN NSAIDE AND SALICYLATES [ASRFIRIN).
[ Unknown ADDITIONALLY PATIENTS MAY HAVE SIMILAR REACTIONS TO THE EXCIPIENT FD&C YELLOW ND. S
[TARTRAZINE) FOUND IN MANY DRUG PRODUCTS.
Drug-:¥ #ZFEA (5)
B B - - il -
'WARFARIN SODIUM [Sysiamic] [Vartarin] o ) Good ‘Concurrent use of WARFARIN and POMEGRANATE may resull In Increased warkari plasma concenirations and Increzsad
a)or ik of bleading.
'WARFARIN SODIUM [Sysiamic] [iVartarin] o Good Concurnent Use of WARFARIN and CRANBERRY JUICE may resull In an Ingressad risk of bleeding.
Major
WARFARIN SODILM [Systemic] [Wartarin] 0 Good CONCUMTRR U2 o WARFARIN 200 NONI JUICE M2y resull 11 risk of 00uIring Wartrin nesisiance.
Modarats
'WARFARIN S0DILM [Systemic] [Wartarin] 0 — Good Concurrent use of WARFARIN and HIGH-PROTEIN DIET may result In reduced wartarin anflcoaguiant efeciiensss.
WARFARIN SODIUK [Systemic] [Wartari] A Excallant
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Concurrent use of WARFARIN and VITAMIN K FODDS may resull In ahered anticoaguiant efleciensss.
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INTERACTION DETAIL

Warning:

Concurrent use of ASPIRIN and WARFARI
Clinical Management:

The use of salicylates and warfarin is not an
possible. If aspirin and warfarin must be use
international normalized ratio (INR) and watqg
salicylates or acetaminophen are alternative
Onset:

Delayed

Severity:

Major

Documentation:

Excellent

2012/7/13

INTERACTION DETAIL

Probable Mechanism:

displacement of warfarin from plasma albumin, inhibition of metabolism of warfarin, direct
hypoprothrombinemic effect of aspirin, gastric erasion

Summary:

At high doses (more than 6 grams daily for a 70 kg man), aspirin has a direct hypoprothrombinemic
effect (Chan, 1995). At lower doses, impairment of platelet function is of primary concern (Chesebro et
al, 1983; Barrow et al, 1967). The dual impairment of hemostasis by the effect of aspirin on platelet
activity and by the effect of warfarin on fibrin formation causes the increased susceptibility to
hemorrhagic episodes (O'Reilly, 1987). If warfarin and nonsteroidal antiinflammatory drugs (NSAIDS)
are used concurrently, the dosages should be individualized and monitoring parameters should be
identified to assess efficacy and ensure safety (Frazee & Reed, 1995).

Literature:

Aspirin is capable of causing gastrointestinal bleeding, inhibiting platelet function, and markedly
enhancing the hypoprothrombinemic response to warfarin, especially with doses greater than 2 grams
daily. and should be avoided in patients receiving oral anticoagulants (Anon, 1971; Anon, 1969; Fausa,
1970; OBrien et al, 1970). If a salicylate is necessary, sodium salicylate, choline salicylate, salsalate,
or magnesium salicylate would probably be preferable since they have little effect on platelet function
and cause less gastrointestinal erosion and bleeding (Stuart & Pisko, 1981; Estes & Kaplan, 1980;
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Drug-Drug #HZE1EM (1)
22y g X &R ¢
ASPIRIN [Systemic] -- WARFARIN SODIUM Excellent Concurrent use of ASPIRIN and WARFARIN may
[Systemic] [Warfarin] o Major result in an increased risk of bleeding.
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Drug-Drug #HE fEH (1)

Drug-#8UEiR AH A ER (1)
Drug-&%) #HZfEH (6)
Drug-Z.i tHEEH (2)
Drug-Ee= HE{EH (3)
Drug-f&& #HEEH (2)
Drug-i 2.3 #HE1EMA (2)
) RREE: X SR
ASPIRIN [Systemic] Unknown According to the American Academy of Pediatrics,
o Major Aspirin should be given with caution during breast-
feeding.
WARFARIN SODIUM [Systemic] [Warfarin] Unknown According to the American Academy of Pediatrics,
0 Minor Warfarin is compatible with breast-feeding.

the benefits of therapy may outweigh the potential risk.
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/U\Phenytom?EBE LG

* 4/28 FEgaLLErtapenem)EREMRE G (HEREE
F5E. coli-ESBL strain )

* 5/4 Al K IRy el EET - 5 fAPhenytoin

5 Valproic acid 400mg q8h IV » {B{J5¢48 [EEr =R

Ji5 > Valproic acid[f

1HURAE R (5/5 + 15.62mg/L

5/7 : 3.27mg/L > 5/9 : 2.27mg/L)
o 5/5#EiX 11 A Levetiracetam ~ Oxcarbazepine k7

Topiramate L 25 Hill;
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INTEFRACTION NETAII

NESERPTERFRE (7-10k) KN GAEH

it I SRR AN 0 iE i FErtapenem > H
BER T ER - 2 R A UER R 22

recommended as this may cause decreased valproic acid plasma concentrations and increase the risk
for breakthrough seizures. Increasing the valproic acid or divalproex sodium dose may not be
adequate to achleve deswed Ievels Consu:ier using an alternatwe antlblotlc other than a carba enem

supplemental antlconvulsant therapy (Prod Info IVANZ@ |nject|on 2009}

Onset: 7
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735k 0 2CME 0 B HURRIE TR Ol 5L 0 =R

* 4/1ANgIm

{Warfarin 5mg/tab 0.5# QD

PERTARE - AbiteseBla = AV
B R » 4/15-4/23{F FHFluconazole » i 4/24 5

\

4 fVoriconazole

v 4/13 [l E%E © Candida albicans
v 4/20 {51555 : Candida albicans
v 4121 [5E B ¢ Yeast like

v 4/23 FRiEEEE - Candida glabrata

* 4/25FH96H 1
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INTERACTION DETAIL

Warning:
Concurrent use of FLUCONAZOLE and WARFARIN may result in an increased risk of bleeding.

Clinical Management:

Concomitant use of fluconazole and warfarin should be approached with caution as this may result in
increased INR and thereby increase the risk for bleeding. When possible, substitute fluconazole with
an antifungal with a low-risk profile for bleeding (Baillargeon et al, 2012). If concomitant use of
fluconazole and warfarin is required, more frequent monitoring of the patient's INR and prothrombin
time (Prod Info DIFLUCAN® |V injection oral suspension tablets, 2011) is recommended, especially
during initiation and discontinuation of fluconazole (Prod Info COUMADIN® oral tablets, intravenous
injection powder lyophilized for solution, 2011). Continue monitoring for 4 to 5 days after fluconazole
discontinuation. Dose adjustments of warfarin may also be warranted (Prod Info DIFLUCAN® IV
injection oral suspension tablets, 2011).

FIEl & FHEA Y -
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D -_ Fid——a FF . 4% 1 a

2% b AE R 7E R Warfarin tH [T & fer i /11 52 INR{E
FF o ESEEHWarfarinii 45 7 Vitamin K >
Ef faVoriconazole fyCaspofungin » EAZ[T{#F
TG Hm4% - 4/28 INR{E[E[1E Fy1.6
con

possible, substitute voriconazole with an antifungal with a low-risk profile for bleeding in patients on

stable anticoagulation therapy (Balllargeon et al, 2012). |f concomitant use of voriconazole and a
coumarin anticoagulant is required,_monitor prothrombin time or other suitable anticoagulation tests at
close intervals and adjust the dosage of anticoagulants accordingly (Prod Info VFEND® oral tablets,
oral suspension, intravenous injection, 2011).
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Tip: To see
Solutions al
asingle dru

Update. color were found. Fik = Visual observation and
0.9% . ) electronic assessment.
Abbott Laboratories FH = Ambient room
Eﬁxter - temperature near 23 °C |52 : Simulated Y-site
armaceutica exposed to normal ini i i
Products flunrescent lipht :'id.mlnlstratlun using glass test
SIEN & FHEEA X
2012/7/13

IV COMPATIBILITY DETAIL

Drug 1

| Drug 2

AlSte s

Midazolam
hydrochloride

2.5mg/mL’in" D&W-

Dextrose 5%

Baxter
Pharmaceutical
Products

Norepinephrine
bitartrate
0.5mg/mL’in" DEWW-
Dextrose 5%

Abbott Laboratories

EIHHTE - Physically
compatible. Mo changes
in measured haze or
turbidity, particulates, or
color were found.

TFHL = Ambient room
temperature near 23 °C
exposed to normal
fluorescent light.

£33 10816
e = 4 hours.

Ak = Visual observation and
electronic assessment.

E& - Simulated Y-site

administration using glass test
tubes.

Drug 1

Drug 2

| &

AlSte s

Midazolam
hydrochloride
2 5mg/mlL’in’
Mormal saline-
Sodium chloride

Norepinephrine
bitartrate
0.5mg/mL’in” Normal
saline- Sodium
chloride 0.9%

EIHHTE - Physically
compatible. Mo changes
in measured haze or

turbidity, particulates, or

£33 10816
e = 4 hours.
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Chemically unstable. About
9% imipenem loss occurred in

is less stable than cilastatin and is the determining factor

on product’s stability charactenstics. Care should be
hat administration occurs within imipenem’s stability

=il

e B

6 hours and 12% loss
occurred in 9 hours at room
temperature.

Sterile wa

\

A - Not reported.

AE2 B : Chemically unstahle\

About 9% imipenem loss occurred in
6 hours and 12% loss occurred in 9
hours at room temperature. Under
refrigeration, about 4% imipenem loss
occurred in 24 hours and about 10%
loss occurred in 48 hours. The utility
times (t30) were calculated to be 6.8

hours at 25 °C and 47 hours at 4 “C./
N

#h¥ - Refrigerated at 4 °C and room
temperature of 25 °C.

£ 1141
StEaH : Upto

72 hours under
refrigeration
and up to 9
hours at room
temperature.

Bk o Stability
-indicating
HPLC analysis
of drug
concentrations.

mraE - Glass
bottles.

-
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TienamEd Lactated Ringer's

solution B LEANLIHR T » (HIN

TienamggHkian £/ N 3057
Rt P ] — (=)0

:

)
XOURETIENAM | VAR EREHARR  WRREE TSR T RIER -

BREREQAMA -

278 TIENAM L VAR B (lactate) RIERRARE » MNTEMSHEBRCRRARAL -
Fam TIENAM LV.B A TEEET RIS AEERR—R%IE - TENAM LVATRRE
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Drug Comparison Results « ¢ e

& Fle
ERTER1 ERTER2
Irbesartan El |Losartan Potassium El
4 EZ | Dosing & Indications | Black Box Warning | Contraindications/Warnings | Drug Interactions (single) | Adverse Effects | Name Info | Mechanism of
Action/Pharmacokinetics | Administration/Monitoring | How Supplied | Toxicology | Clinical Teaching | References
Irbesartan Losartan Potassium B
153 DRUGDEX theTamigaf » 153 DRUGDEX theaimisafl »
Dosing & Indications Dosing & Indications
Adult Dosing Adult Dosing
i DRUGDEX cheyismiash, » 135 DRUGDEX thiysmigsl »
m Diabetic nephropathy: target maintenance dose, 300 mg ORALLY once daily [1] m Cerebrovascular accident, In hypertensive patients with left ventricular hypertrophy; Prophylaxis:
m Hypertension: 150 mg ORALLY once daily; may titrate to MAX of 300 mg once daily [1] initial, 50 mg ORALLY once daily [2]
m Cerebrovascular accident, In hypertensive patients with left ventricular hypertrophy; Prophylaxis:
maintenance, 100 mg ORALLY once daily; additionally, hydrochlorothiazide 12.5 to 25 mg
ORALLY once daily may be given with losartan 50 or 100 mg daily [2]
m [iahetic nechronathy In Tune 2 Niahetes and Histore of Hueertension initial &0 mo ORAITY

2012/7/13 21
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ANTIDOTE DOSING AND NOMOGRAMS

)

DOSING TOOLS \

-l

FETATEE | M

EX rii w ]

CLINICAL CALCULATORS

Alcohols/Ethylene Glycol Blood Level
Ethanol - IV Dosing for Methanol/Ethylene
Glycol Overdose

NAC Dosing for Acetaminophen Overdose
Toxicity Nomograms

LABORATORY VALUES

Anion Gap Calculator
Creatinine Clearance Calculator ]
r

Phenytoin Level Adjustment Calculatol

2012/7/13

ACLS/PALS Guidelines

Dobutamine Daosing Calculator
Dopamine Dosing Calculator
Epinephrine Dosing Calculator - Adult
Epinephrine Dosing Calculator - Pediatric
Heparin Dosing Calculator

IV Rate Calculator

Nitroglycerin Dosing Calculator
Nitroprusside Dosing Calculator
Norepinephrine Dosing Calculator - Adult

Norepinephrine Dosing Calculator - Pediatric

Alveolar-Arterial Oxygen Gradient

MEASUREMENT CALCULATORS

Body Mass Index Calculator

BSA and Lean/ldeal Body Weight Calculator
Metric Conversions Calculator

SIU Conversion Calculator

22
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1. Creatinine Clearance Calculator

Creatinine Clearance Calculator

Lean/ldeal Body Weight:

Use Actual Body Weight (ABW) if
Agi
Patient Se:

Serum Creatinini

Initial therapy utilizing:
G Estimate from serum creafini

D Calculate from 24-hour uring

2012/7/13

@ kg O b

ESTIMATED CREATININE CLEARANCE

Adults >21 Years
(values for women are 85% those for
men)

Children 2 Years - 12 Years
And Girls 13 Years - 21 Years

Boys 13 Years - 21 Years

Children < 2 Years

[EE]

(140 - age) x body weight
(ka)

72 ¥ serum creatinine
(mag/dL)
0.55 x length (cm)
serum creatinine (mg/dL)

0.7 x length (cm)
serum creatinine (ma/dL)

0.45 x length (cm)
serum creatinine (mag/dL)

23
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2. Phenytoin Level Adjustment Calculator

Phenytoin Level Adjustment Calculator [ EE]
Phenytoin Level: mcg/mL
PHENY TOIN LEVEL ADJUSTMENT CALCULATION EXPLANATION [ EEEA ]
Calculation is valid | . . ] ) Phenytoin Concentration Observed in mag/L
Creatinine Clearance <10 mL/min: Adjusted Phenytoin Level =

| [(0.1 x Albumin in gm/dL) + 0.1]

. . ] ] Phenytoin Concentration Observed in mg/L
Creatinine Clearance 10 mL/min or >: Adjusted Phenytoin Level =

[(0.2 x Albumin in gm/dL) + 0.1]

Reference:

Tozer TN, Winter ME. Phenytoin. In: Evans WE, Schentag 1], Jusko W], eds. Applied pharmacokinetics: principles of
therapeutic drug monitoring. 3rd ed. Vancouver, WA: Applied Therapeutics, 1992, 25-23.

2012/7/13 24
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3. ACLS/PALS Guidelines

Recommendations according to AHA guidelines ACLS/PALS/neonatal resuscitation.

*Attention - Institutionally dispensed drug concentrations may vary.

m

Drug Route Dose Delivery

DOBUTamine hydrochloride 0

Starting Rate: 300 mogfmin (18 mUhr of a

Infusion
: 1000 mcg/mL conc)

5 to 10 mcgfkg/min Mix 20 mL of a 12.5 mg/mL vial in
250 mL of D5W for a 1000 mogimL

solution.

Dose based on 5 mcg/kg/min
DOPamine hydrochloride

2 to 10 mcofka/min Infusion Starting Rate: 300 mog/min (11.3 mbUhr of a

Dilute 400 mg DOPamine in 250 mL
: 1600 mcg/mL conc)

DEW for a 1600 mca/mL solution.

Dose based on 5 mcg/ka/min
EPINEPHrine: Cardiac Arrest

May Repeat: 2 mg every 3 to 5 minutes
May Repeat: 210 2.5 mg
every 3 to 5 minutes

EPINEPHrine: Bradycardia

Lo \Wile : 1 mg (10 mL from a 0.1 mg/mL (1:10,000) conc)  * :
' m : : : !
i . 5 » May Repeat: 1 mag every 3 to 5 minutes 5 1 A
' May Repeat: 1 mg every - 0 0 -
v 3to 5 minutes 0 0 0 1
' ET: TET * 2 mg (2 mL from a 1 mg/mL {1:1000) conc) : :
1 2t0 2.5 mag
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3. ACLS/PALS Guidelines

Recommendations according to AHA guidelines ACLS/PALS/neonatal resuscitation.

*Attention - Institutionally dispensed drug concentrations may vary.

Drug Route Dose

Adenosine
B mg Rapid IV 6 mg (2 mL of 3 mg/mL conc) over 1 fo 3 seconds
: : Push :

: May Repeat: after 1 to 2 minutes, 12 mg (4 mL of

| May Repeat 12mgX2 | .
: ' 3 mg/mL conc) over 1 to 3 seconds; may repeat

| MAX: 30 mg : : another 12 mg after 1 to 2 minutes

MAX: 30 mg

IAmiodarone: Cardiac {ﬂurrest .

300 mg L IV Push/lO | 300 mg (6 mL of a 50 mg/mL conc)

May Repeat: 150 mg x 1 May Repeat: 150 mg (3 mL of a 50 mg/mL conc) x 1
IAmiodarone: Stable VT .

{150 mg Pslowlv 150 mg (10 mU/min of a 1.5 mg/mL conc) over

: » Push E 10 minutes

: May Repeat: 150 mg : :
E : : May Repeat: 150 mg
| 1 1

+ 1 mg/min + Infusion + 1 mg/min (33 mL/hr of 1.8 mg/mL conc) for 6 hours,
: : 1 then 0.5 mg/min (16 mL/hr)

» MAX Cumulative Dose: :

1 2.2 g over 24 hours : ' MAX Cumulative Dose: 2.2 g over 24 hours

Delivery

Follow adenosine IV push with 20 mL
: saline flush. Higher doses may be

: required in patients taking theophylline. :

Dilute in 20 to 30 mL of DSW or may
E administer undiluted.

 Mix 3 mL from a 50 mg/mL vial in
: 100 mL DSW for a 1.5 mg/mL solution.

i
+ Mix 18 mL of 50 mg/mL vial in 500 mL
: D5W for a 1.8 mg/mL solution.

m
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3. Dopamine Dosing Calculator

Dopamine

2012/7/13

MONITORING PARAMETERS:

. Infusion rate must be continuously checked for free, accurate

flow. Care must be taken to avoid extravasation.

. In patients with fluid overload or heart failure, and those

receiving large dosages of drugs and therefore large volumes of
fluid, more concentrated infusion solution should be used.

. The patient should be closely monitored for:

a) Blood pressure

b) Heart rate and rhythm
c) Breath sounds

d) Urine output

e) Level of consciousness or mentation
f\ Cnlar and temnearatiire nf avtramitiac

m

27

m




3. Heparin Dosing Calculator

1000 units/hr

m

1000 units/hr

1000 units/hr

Heparin Dosing Calculator [EEE]
Results: [ Thu Jul 05 06:53:00 GMT 2012 ] -

Patient Name:
Enter
Conce INITIAL
Bolus Indications: BOLUS (max) MAINTENANCE (max)
Mainte  Acute myocardial infarction (received thrombolytics) 60 units/kg 4000 units 12 units/kg/hr

Acute myocardial infarction (streptokinase) 5000 units 5000 units 1000 units/hr for weight
Theu greater than 80 kg
1210 OR *
condit 800 units/hr for weight

less than 80 kg

':;2“'3 Acute myocardial infarction (no thrombolytics) 60-70 units’kg 5000 units  12-15 units/kg/hr

Deep vein thrombosis 80 units/kg 10,000 units 18 units/kg/hr *
Hepar  Pulmonary embolism 80 units/kg 10,000 units 18 units/kg/hr *
fora8 =\ stable angina 60-70 units/kg 5000 units  12-15 units/kg/hr
Thera
DQS?- Solution Concentration: 50 units/mL
within (Example: Dilute 25,000 units heparin in 500 mL D5W)

2012/7/13
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Conversion Calculator

kKeyword Search ‘ Hot Lists ‘ Care and Condition Titles ‘ Drug Titles ‘ Lab Titles ‘ Print List
Send CareNotes® Electronically with e-Copy: Learn More SIS DTS S SITUETEL
Search Path : Canvert
Keyword Search bs onvert —» Ke
Editorial Update [ « Convert |
Inches (in) & Centimeters (ecm) Conversion
. [ Convert — ]
in = = cm
«— Conve
Keyword Search -
Fahrenheit (F?) & Celsius (C") Conversion
[
- Convert —»
warfarin Fo ce
[ «— Convert ]
Close Window
Search: | All Document Types —
30
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CareNotes

Send CareNotes® Electronically with e-Copy: Learn More

Search Path : Keyword Search = Matching Titles =

atient Information:

Patient's Name:

Caregiver's Name:

Add Signature Line

Document Options:
Font Size:

Include Images

Number of Copies: -I

[ | Preview ]][ Print

Warfarin (Oral) (Tablet) - DrugNote

WARNING: Information on this ;;age is not saved.
If you leave this page without Printing/Sending, the information you entered will be lost.

[

Special Instructions:

EASES RN Sl

Special Instructions in bold text

Patient Education Record:

Include Education Record
A record of the Patient and Caregiver name, documents given, special instructions, and date.
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EikHk (Warfarin] (WAR-far-in)

A TR T R €9 i R L B 9 P T - B — BB - jq_:é% ﬁﬁ*ﬂ %@ﬁiﬁ

Sk - Coumadin , Jantoven
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Acral erythema -

a) Painful acral erythema developed 3 days after a 60-year-old woman received methotrexate 3 g/m(2) for malignant
lymphoma; ane- half of the dose was administered over 1 hour with the remainder administered over 5 hours [315]. =]
The palms of both hands and soles of the feet were affected. On day 13, desquamation developed on the hands and
feet and resolved completely within 2 weeks without scarming. Despite leucovorin rescue, intravenous hydration, and
urine alkalization, the methotrexate concentration remained elevated for 10 days. Subsequent courses of
chemotherapy omitted methotrexate; acral erythema did not recur. The authors suggest that this reaction was allergic
rather than toxic because eosinophilia was present, and the drug lymphocyte stimulation test was strongly positive.
b) Three children developed acral erythema 3 to 14 days after receiving methotrexate 3 to 8 g/m(2). The finger pads
were affected in all children; whereas, one child also had lesions on the heels and toes. Blisters occurred followed by
desquamation and reepithelialization; the lesions cleared over 1 week. None of the patients had toxic methotrexate
concentrations. Subsequent courses of chemotherapy included high-dose methotrexate without a dosage reduction,
and no cutaneous reactions developed. In severe cases, corticosteroids have been used; however, in this series, the
lesions resolved over 1 week without treatment [316].

a) Incidence: 0.5% to 3%[243]

b) Alopecia has been reported in patients taking methotrexate. Most reactions are reversible if detected early [243].
c) Alopecia was reported in greater than 1% to 3% of patients receming low-dose oral methotrexate (7.5 to 15 mg per
week) during clinical trials for rheumatoid arthritis (n=128). Alopecia was reported in 0.5% of pediatric patients with
juvenile theumatoid arthritis who received oral methotrexate (5 to 20 mg/m(2)/week) [243].

Nail damage -
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B) PHARMACOLOGY': Methotrexate is a folate antimetabolite that reversibly -

inhibits dihydrofolate reductase. Dihydrofolates are reduced to tetrahydrofolates
by this enzyme before they are used in the synthesis of purine nucleotides and B
thymidylate. Via this mechanism, methotrexate sodium interferes with DNA

synthesis, repair, and cellular replication. The mechanism of action of

methotrexate sodium in rheumatoid arthritis is unknown.

C) TOXICOLOGY: After an overdose, the effects of decreased DNA synthesis
and cell death are noticed primarily in organ systems with rapidly dividing cells
(eg, bone marrow, gastrointestinal tract).

D) EPIDEMIOLOGY: Acute methotrexate overdose is rare, but inadvertent
intravenous and intrathecal overdoses have been reported. Inadvertent oral
overdoses have been reported when methotrexate was administered as a daily
dose rather than the recommended once a week dose.

E) WITH THERAPEUTIC USE h
2012/7/13 38



BIVE /&1

¥ DERMATOLOGIC

3.14.2) CLINICAL EFFECTS
A) DISORDER OF SKIN
1) WITH THERAPEUTIC USE

( a) Erythematous rashes, alopecia, pruritus, and urticaria have been reported in patients taking methotrexate_\
Rash/dermitis/pruritus were reported in greater than 1% to 3% of patients receiving low-dose oral methotrexate
(7.5 10 15 mg per week) during clinical trials for rheumatoid arthritis (n=128). When methotrexate is used to
treat psoriasis, painful plaque erosions may appear (rare) (Prod Info RHEUMATREX(R) oral tablets, 2009;

Prod Info methotrexate intramuscular, intravenous, intra-arterial injection, 2007).

b) RARE: Toxic epidermal necrolysis, Stevens-Johnson syndrome, exfoliative dermatitis, skin necrosis, and

erythema multiforme have rarely been reported in children and adults within days of oral, IM, IV, or intrathecal

methotrexate (Prod Info methotrexate intramuscular, intravenous, intra-arterial injection, 2007; Prod Info

|

c) CASE REPORT: A prur|t|c rash appeared ‘|5 minutes after star‘[mg methotrexate infusion in an 18-year-old
girl. She later developed toxicity with a peak methotrexate blood level of 574 micromoles/L (Grimes et al,
1990).

2) WITH POISONING/EXPOSURE
a) KOEBMER-LIKE PHENOMENON: A 67-year-old woman with a history of dermatomyositis developed
slightly painful and pruritic enythematous patches with bulla and pustules on her back and right thigh after
ingesting methotrexate 15 mg/day (instead of weekly) for 7 days. An intraepidermal blister, degeneration of the
epidermis and hydropic degeneration of the keratinocytes were observed on the histological examination of the
right thigh. She also developed nausea, anarexia, painful oral ulcerations, myelosuppression, and elevated liver
enzymes. She recovered following the discontinuation of methotrexate and supportive care (Yoon et al, 2008).

B) DERMATITIS
1) WITH THERAPEUTIC USE
a) Total body erythema has been reported. A high-dose of methotrexate has been reported to result in distal
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1) Adverse events may vary widely depending on the route of exposure and dose; hematologic and
gastrointestinal side effects are commeaon for those undergoing chemotherapy, but far less common in those taking |E |
methotrexate for rheumatoid arthritis. T

2) CNS: Headache, drowsiness, speech impairment including dysarthria and aphasia, hemiparesis, paresis,
seizures, transient subtle cognitive dysfunction, mood alteration or unusual cranial sensations,

3) DERMATOLOGIC: Reddening of the skin, alopecia, rash, photosensitivity, and depigmentation or
hyperpigmentation of the skin.

4) GASTROINTESTINAL: Ulcerative stomatitis, glossitis, gingivitis, nausea, vomiting, diarrhea, anorexia,
gastrointestinal ulceration and hemorrhage. These effects are very dose dependent and usually appear in a | |
delayed fashion (3 to 7 days after therapy with resolution after 2 weeks).

| m

5) GENITOURINARY: Renal failure, azotemia, nephropathy, and cystitis. This is more common with higher doses
and may be secondary to precipitation of the drug.

6) HEMATOLOGIC: Anemia, leukopenia, and thrombocytopenia, which can lead to hemorrhage. These effects
typically beqgin 6 to 9 days after exposure and last for approximately 2 weeks.

7) HEPATIC: Cirrhosis and portal fibrosis have been reported with chronic methotrexate toxicity. In addition, acute
elevation of liver enzymes is common after high-dose methotrexate, but usually resolves within 10 days.

8) OCULAR: Blurred vision and transient blindness.
9) RESPIRATORY: Pneumonitis and acute respiratory distress syndrome.

OTHER RARE BUT POTENTIALLY LIFE-THREATENING REACTIONS: Anaphylactoid reaction, alveolitis, hepatic
failure, lymphoproliferative disorders, osteonecrosis and soft tissue necrosis, pericarditis, erythema multiforme,
Stevens-Johnson syndrome, and thromboembolism. Methotrexate administration appears to increase the risk of
developing leukemias and lymphomas.

REPRODUCTIVE: Methotrexate is teratogenic (FDA preanancy category D).

12) DRUG INTERACTIONS: Dantrolene, doxycycline, omeprazole, and trimethoprim/sulfamethoxazole may
reduce methotrexate elimination and increase the risk of toxicity. Coadministration of NSAIDS or use of
radiocontrast agents may increase toxicity, likely by reducing renal function.
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A) Anemia, leukopenia, and thrombocytopenia may occur. These effects typically begin 6 to 9 days after therapeutic use and
last for approximately 2 weeks, may develop sooner and persist longer after overdose. Monitor serial CBC (with differential)
and platelet count until there is evidence of bone marrow recovery.

B) Monitor patient for signs of bleeding.

C) Monitor for clinical evidence of infection, with particular attention to: odontogenic infection, oropharynx, esophagus, soft
fissues particularly in the perirectal region, exit and tunnel sites of central venous access devices, upper and lower respiratory
tracts, and urinary tract.

D) Monitor serum electrolytes, renal function, and hepatic enzymes.
E) Obtain a chest radiograph in patients with respiratory symptoms.
[F} Serum methotrexate concentrations are available and can be used to guide the length of leucovorin therapy, however, ]

|111|

initial treatment should not be delayed while waiting for methotrexate concentrations.
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ORAL/PARENTERAL EXPOSURE

A)

B)

MANAGEMENT OF MILD TO MODERATE TOXICITY

1) Administer intravenous leucovorin as soon as possible. Administer intravenous fluids. Treat persistent nausea
and vomiting with several antiemetics of different classes. Begin alkaline diuresis with a bicarbonate infusion to
prevent renal precipitation of methotrexate. Administer colony stimulating factors (filgrastim or sargramostim) as
these patients are at risk for severe neutropenia. As toxicity is delayed for hours to days, the most critical
intervention is to determine if the patient was exposed to a large enough dose to develop severe toxicity.

|m|

MANAGEMENT OF SEVERE TOXICITY

1) Administer intravenous leucovorin as soon as possible. Administer intravenous fluids. Begin alkaline diuresis
with a bicarbonate infusion to prevent renal precipitation of methotrexate. Administer colony stimulating factors

(filgrastim or sargramostim) as these patients are at risk for severe neutropenia. Transfusion of platelets and/or
pa::ked red cells ‘may be needed in patients wn:h severe thmmbﬂ::ympema anemia, or hemﬂrrhage Severe

known as ::art:::lxypepndase CPDG2) rapidly catabolizes methotrexate to an ma::twe metabolite. It is avauable in
the United States as lyophilized powder 1000 Units per vial. For emergency inquiries in the United States, contact
1-677-398-9829 for intravenous use or 1-888-327-1027 for intrathecal use. Dosage is an IV bolus of 50 Unitsfkg
over 5 minutes.
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ANTIDOTE

H)

1) LEUCOVORIN: It is generally recommended that doses of leucovorin equal to or greater than the
ingested/infused dose of methotrexate be given. Ideally, the dose should be given within one hour of exposure, or
as soon as possible (do not wait for blood methotrexate concentrations) over 15 to 30 minutes. A dose of 100
ma/m(2) IV leucovorin infused over 15 to 30 minutes every 3 to 6 hours for several days (until methotrexate
concentration is less than 0.01 mcmol/L (1 x 10(-8) M) in patients not receiving methotrexate OR less than 0.05 to

infusion rate should not exceed 160 mg/minute. Because methotrexate half-life is variable (5 to 45 hours) and is
dependent on the dose and the patient's renal function, leucovorin therapy should be given for several days. If
methotrexate levels are unavailable, leucovorin should be continued for 12 to 24 doses (3 days) or longer. NEVER
administer leucovorin intrathecally. GLUCARPIDASE: Glucarpidase (formerly known as carboxypeptidase

CPDG2) rapidly catabolizes methotrexate to an inactive metabolite. It is available in the United States as |
lvophilized powder 1000 Units per vial. For emergency inquiries in the United States, contact 1-677-398-9829 for
Infravenous use or 1-888-327-1027 for intrathecal use. Dosage is an IV bolus of 50 Umtsfkg over 5 minutes, or
infrathecal administration of 2000 Units over 5 minutes.

-
E

MYELOSUPPRESSION

1) Administer colony stimulating factors as these patients are at significant risk for developing severe neutropenia.
Filgrastim: 5 mcg/kg/day IV or subQ. Sargramostim: 250 mcg/m(2)/day IV over 4 hours. Monitor CBC with
differential for evidence of bone marrow suppression. Transfusion of platelets and/or packed red cells may be
needed in patients with severe thrombocytopenia, anemia or hemorrhage. Patients with severe neutropenia should
be in protective isolation.
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Acetaminophen
Zolpidem Tartrate
Levetiracetam
Quetiapine
Atazanavir

Escitalopram
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Acetaminophen
Zolpidem Tartrate
Levetiracetam
Quetiapine
Atazanavir

Escitalopram
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(a-seet-a-MIN-oh-fen)

(zole-Pl-dem TAR-trate)
(lee-va-tye-RA-se-tam)
(kwe-TYE-a-peen)
(a-ta-ZAN-a-vir)

(es-sye-TAL-oh-pram)
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