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Modul ini dibuat untuk membantu mahasiswa dalam memahami konsep

pelayanan informasi obat dan berlatih dalam memanfaatkan sumber

informasi obat, khususnya sumber informasi tersier. Mahasiswa akan diajak

untuk mengetahui kekhususan dari beberapa sumber informasi tersier.

Modul ini hanya digunakan untuk pertemuan minggu ke 1 hingga ke 7. Topik

pertemuan ke 8 hingga ke 14 akan disampaikan lebih lanjut oleh Bapak

Franciscus C. Kristanto, S.Si., M.Farm-Klin., Apt.

Kuliah informasi obat I ini diselenggarakan dengan metode ceramah yang

disertai dengan diskusi dua arah antara mahasiswa dan dosen pendamping.

Beberapa pustaka yang dapat dipelajari sebelum pertemuan, antara lain:

1.

Aslam M, Tan CK, Prayitno A, editors. Farmasi klinis (clinical
pharmacy): menuju pengobatan rasional dan penghargaan pilihan
pasien. Jakarta: Elex Media Komputindo; 2003.

Kristianto F. Layanan Informasi Obat. In M. Aslam, C. K. Tan, & A.
Prayitno, Farmasi klinis (clinical pharmacy): menuju pengobatan
rasional dan penghargaan pilihan pasien. Jakarta: Elex Media
Komputindo; 2003.

Hersh WR. Information retrieval: a health and biomedical perspective.
2nd ed. New York: Springer-Verlag; 2003.

Malone PR, Kier KL, Stanovich JE. Drug Information: A Guide for
Pharmacists (3rd ed. McGrawhill; 2007.

Greenhalgh T. How to Read a Paper. 2nd ed. London: BMJ Books; 2001.
OCEBM Levels of Evidence Working Group*. "The Oxford 2011 Levels
of Evidence". Oxford Centre for Evidence-Based Medicine. http://www.
cebm.net/index.aspx?0=5653.

Aronson JK, editor. Meyler’s Side Effects of Drugs, Fifteenth Edition:
The International Encyclopedia of Adverse Drug Reactions and

Interactions 6 Volume Se. 15th ed. Elsevier Science; 2006.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
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Hansten PD, Horn JR. Drug interactions analysis and management
2007. St. Louis. Wolters Kluwer Health; 2007.

Baxter K. Stockley’s drug interactions. 7t ed. London. Pharmaceutical
Press; 2006.

Martin J, editor. British National Formulary 76. London: BMJ Group
& RPS Publishing. 2018

Briggs GG, Freeman RK, Yaffe SJ. Drugs in pregnancy and lactation.
10th edition. Philadelphia. Lippincott Williams & Wilkins; 2015.
Neonatal formulary: drug use in pregnancy and the first year of life. Sth
edition. Victoria. Balckwell Publishing; 2007.

Martin J, editor. British National Formulary for Children. London: BMJ
Group & RPS Publishing; 2018.

Selma TP, Beizer JL, Higbee MD. Lexi-Comp’s Geriatric Dosage
Handbook: including monitoring, clinical recommendations, and OBRA
guidelines. 11th ed. Lexi Comp; 2005.

Trissel LA. Handbook on injectable drugs. 12th ed. Amer Soc of Health
System; 2002.

Linden E, Wibowo YI, Irawati S, Setiawan E, editors. Pedoman
Pemberian Obat Injeksi. Surabaya: PIOLK Ubaya; 2009.

Wibowo YI, Brata C, Wibowo IMP, editors. Pedoman Pemberian Obat
Injeksi edisi 2. Surabaya: PIOLK Ubaya; 2018.

Ashley C & Dunleavy A, editor. The Renal Drug Handbook The Ultimate
Prescribing Guide for Renal Practitioners. London: Taylor & Francis
Group. 2019.

Klaassen CD, editor. Casarett & Doull’s Toxicology the Basic Science of
Poisons. 8th ed. United States: McGraw-Hill Education. 2013.
Hoffman et al. Goldfrank’s Toxicologic Emergencies. 10th ed. United
States: McGraw-Hill Education. 2015.
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Komponen penilaian ] Nilai
Pertemuan ke UTS (minggu ke 1 hingga ke 7)
3,4,5 Tugas individu pada modul S poin
6 atau 7 Tugas kelompok berupa makalah 20 poin
- Ujian UTS 75poin
Total 100 poin

Nilai bonus informasi obat 1 akan diberikan sebanyak 2 poin untuk setiap
jawaban benar dari pertanyaan saat diskusi pada minggu ke 6 dan 7. Setiap

mahasiswa maksimal dapat memperoleh 4 poin.

1. Tugas berupa sebuah kasus yang dikerjakan di dalam kelompok yang

masing-masing beranggotakan 4-5 orang mahasiswa. Pembagian

kelompok akan ditentukan oleh dosen pendamping (1 kelas terbagi

atas 16 kelompok)

2. Mahasiswa berlatih untuk menjawab kasus tersebut dengan meng-
gunakan sumber informasi tersier yang sesuai. Jawaban kasus untuk

setiap kelompok dikumpulkan dalam bentuk makalah.

3. Setiap jawaban pada makalah harus disertai dengan screenshot bagian
pustaka yang digunakan.
4. Saran format makalah, antara lain:
a. Cover makalah (berisi judul makalah, logo UBAYA, nama anggota
kelompok dan NRP)
b. Isi makalah ditulis dengan huruf Times New Roman berukuran
12 dengan margin masing-masing 3 cm pada kertas A4 dan dijilid
c. Makalah diawali dengan kasus yang didapat dan dilanjutkan
dengan informasi yang ditemukan pada sumber informasi

tersier. Jawaban dapat ditampilkan dalam bentuk tabel

5. Tugas dikumpulkan saat pertemuan minggu ke 5 di masing-masing

kelas. Bagi kelompok yang tidak mengumpulkan tugas tepat waktu,

tidak akan memperoleh nilai.
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Mahasiswa berhak menyatakan kepada dosen pendamping apabila ada

mahasiswa dalam kelompok yang tidak mengerjakan tugas melalui

surat yang menyatakan bahwa mahasiswa tersebut tidak mengerjakan

tugas dan ditanda tangani oleh anggota lain dalam kelompok.

Instruksi khusus untuk perkuliahan minggu ke 3 hingga ke 5

1.

Mahasiswa diharapkan membawa laptop untuk perkuliahan minggu ke
3 hingga ke 5 untuk mempermudah proses pembelajaran.

Mahasiswa diharapkan telah mencari dan mengunduh ebook terkait
dengan pustaka yang akan dibahas di pertemuan ke 3 sampai 5. Detail
ebook buku yang perlu dicari dapat dilihat pada halaman 14, 16, 19,
dan 20.

. Untuk perkuliahan minggu ke 3, mahasiswa diwajibkan mengerjakan

modul halaman 14 (soal nomor 1) sebelum perkuliahan. Lampiran 1
(halaman 26) dapat digunakan untuk membantu menjawab soal nomor
1.

Untuk perkuliahan minggu ke 4, mahasiswa diwajibkan mengerjakan
modul halaman 16 (soal nomor 1) sebelum perkuliahan. Lampiran 2
(halaman 35) dapat digunakan untuk membantu menjawab soal nomor
1.

Untuk perkuliahan minggu ke 5, mahasiswa diwajibkan mengerjakan
modul halaman 19 dan 20 (soal nomor 1) sebelum perkuliahan.
Lampiran 3 (halaman 44) dapat digunakan untuk membantu

menjawab soal nomor 1.



Minggu SENIN RABU KAMIS JUMAT TOPIK Fasilitator
(07.00- (08.50- (08.50- | (13.00- | (08.50-10.40)
08.50) 10.40) 10.40) | 14.50)
I 12 Agustus 14 Agustus 15 Agustus 2019 | 16 Agustus Pendahuluan:
2019 2019 2019 Peran Apoteker di dalam mendapatkan
(retrieve) dan menyampaikan (disseminate)
informasi obat Dr. Cecilia Brata,
Pengenalan Peran Pusat Informasi Obat Pharm., Apt.
Pembagian tugas kelompok
II 19 Agustus 21 Agustus 22 Agustus 2019 | 23 Agustus Jenis-jenis sumber informasi dan level of
2019 2019 2019 evidence
II1 26 Agustus | 28 Agustus | 29 Agustus 2019 | 30 Agustus Sumber Informasi Tersier: Buku Umum
2019 2019 2019 (Tugas di modul halaman 14-15)
v 2 September | 4 September | 5 September 6 September Sumber Informasi Tersier: Buku Spesialis 1 | Steven Victoria H,
2019 2019 2019 2019 (Tugas di modul halaman 16-18) Farm., Apt.
A" 9 September | 11 12 September 13 September | Sumber Informasi Tersier: Buku Spesialis 2
2019 September 2019 2019 (Tugas di modul halaman 19-22)
2019 Pengumpulan tugas kelompok
VI 16 18 19 September 20 September | Presentasi tugas kelompok dan feedback | Dr. Cecilia Brata,
September September 2019 2019 tugas kelompok Pharm., Apt.
2019 2019 . .
Steven Victoria H,
Farm., Apt.
VII 23 25 26 September 27 September | Presentasi tugas kelompok dan feedback | Dr. Cecilia Brata,
September September 2019 2019 tugas kelompok Pharm., Apt.
2019 2019

Pengenalan PICO dan merumuskan

pertanyaan klinis

Steven Victoria H,
Farm., Apt.

UTS (30 September - 11 Oktober 2019)




L=
-~

TUGAS KELOMPOK

Kerjakan kasus sesuai dengan kelompok yang telah ditentukan.

KASUS 1 (untuk kelompok 1 dan 9)

Anda adalah seorang apoteker yang bekerja di bagian pusat informasi obat
rumah sakit swasta di Surabaya. Suatu hari, Dokter YG menghubungi Anda
dan menanyakan mengenai obat yang akan diresepkan untuk pasiennya,
yaitu Bapak H yang berusia 67 tahun dengan gangguan kardiovaskular.
Dokter YG meresepkan Concor® 1x5 mg, Plavix® 1x75 mg, dan Cholestat®
1x20 mg. Dokter YG menanyakan apakah keempat obat tersebut dapat

digunakan secara bersamaan?

KASUS 2 (untuk kelompok 2 dan 10)
Anda adalah apoteker yang bekerja di Apotek “Cepat Sembuh”. Suatu hari,
salah seorang langganan apotek Anda, Ibu ET datang ke Apotek dan bertanya
perihal anaknya (Anak BD) yang baru berusia 7 bulan (berat badan: 10 kg)
yang terdiagnosis infeksi saluran kemih. Kemarin Anak BD sempat dibawa
ke dokter dan mendapat resep sebagai berikut:
R/ Cotrimoxazole® suspensi

S 2dd1cth
R/ Sanmol® sirup

S 3dd 1 cth prn
Apakah dosis tersebut tepat untuk anak BD?

KASUS 3 (untuk kelompok 3 dan 11)

Seorang pasien wanita berusia 20 tahun masuk rumah sakit karena
gangguan ginjal akut disertai dengan infeksi saluran kemih. Nilai kreatinin
17 mg/dl dan berdasarkan hasil perhitungan klirens kreatinin dengan
mempertimbangkan berat badan dan tinggi badan pasien, diperoleh hasil <10
ml/min. Beberapa obat yang diresepkan oleh dokter, antara lain: Ciproxin®
3x200 mg secara intravena, Nexium® 1x80 mg secara intravena, dan ketorolac
2x20 mg prn secara intravena. Dokter meminta bantuan Anda untuk

memeriksa obat apa yang memerlukan penyesuaian dosis pada pasien ini.
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KASUS 4 (untuk kelompok 4 dan 12)

Suatu hari seorang perawat di ICU menelpon Anda di pusat informasi obat.
[a menanyakan beberapa hal mengenai 3 macam pengobatan yang diterima
pasiennya, yaitu:

1. Apa pelarut yang sesuai untuk Cordarone® dan Vascon® yang akan
diberikan secara infus pump?

2. Apakah Cordarone® (diberikan dalam infus pump), Vascon® (diberikan
dalam infus pump), dan Flukonazol (secara infus) dapat diberikan
secara Y-site?

[a membutuhkan informasi tersebut agar obat dapat diberikan segera kepada

pasien.

KASUS 5 (untuk kelompok 5 dan 13)

Ibu HG adalah seorang pasien berusia 45 tahun yang baru saja terdiagnosis
jantung koroner. Dokter meresepkan Betablok® 1x50 mg, Ascardia® 1x80 mg,
dan Lipitor® 1x20 mg. Sebelumnya, pasien sangat jarang mengkonsumsi obat
karena takut terkena efek samping obat dan mengalami ketergantungan
obat. la menanyakan efek samping apa saja yang mungkin terjadi bila
menggunakan ketiga obat tersebut. Jawaban apa yang akan Anda sampaikan

ke pasien terkait efek samping tiga obat tersebut?

KASUS 6 (untuk kelompok 6 dan 14)

Seorang wanita dengan usia kehamilan 22 minggu masuk rumah sakit
karena merasa sakit kepala, mual, dan muntah. Berdasarkan pemeriksaan
dokter, pasien mengalami severe pre-eclamsia. Beberapa obat yang diberikan
pada pasien, antara lain: Magnesium sulfat secara intravena, OMZ® secara
intravena, ascardia® secara per-oral, dan dopamet® secara per-oral. Dokter
meminta bantuan Anda untuk memeriksa keamanan keempat obat tersebut

untuk pasien.
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KASUS 7 (untuk kelompok 7 dan 15)
Seorang dokter berencana memberikan infus Farsix® 3x2 ampul untuk
pasiennya, Tn KL yang berusia 67 tahun. la menelpon Anda dan menanyakan
beberapa hal, antara lain:

1. Apakah dosis furosemide sesuai untuk pasien?

2. Obat rencana diberikan secara infus, pelarut apa yang sesuai?

3. Apa saja efek samping furosemide yang patut diwaspadai?

KASUS 8 (untuk kelompok 8 dan 16)
Suatu hari seorang saudara menelpon Anda untuk menanyakan terkait
penyakit yang ia alami. la baru saja terdiagnosis diabetes melitus dan
memperoleh metformin 3x500 mg. Ia bertanya kepada Anda:

1. Apa itu diabetes melitus?

2. Apa penyebab diabetes melitus?

3. Obat apa saja yang bisa digunakan selain metformin?
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MINGGU I - PENDAHULUAN

Lecture note

1. Berdasarkan perkuliahan hari ini, apa peran apoteker yang bekerja di
pusat informasi obat?

2. Pada setting apa saja apoteker dapat berperan dalam pelayanan informasi
obat?

10
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3. Apa saja tahapan dalam memberikan informasi obat? Jelaskan!

4. Apa saja fungsi pusat informasi obat?

11
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MINGGU II - JENIS SUMBER INFORMASI DAN LEVEL OF EVIDENCE

Lecture note

1. Jelaskan klasifikasi sumber informasi obat!
Jenis sumber informasi | Contoh

2. Jelaskan mengenai 6s model pada level of evidence!

12
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3. Apakah ada hubungan antara jenis sumber informasi dan level of
evidence? Jelaskan!

4. Apakah tipe pertanyaan berhubungan dengan desain penelitian yang
digunakan?

13
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MINGGU III - SUMBER INFORMASI TERSIER: BUKU UMUM

1. Informasi apa saja yang terdapat dimasing-masing buku?

Nama buku Informasi yang tersedia

Martindale: the complete
drug reference

British National
Formulary (BNF)

Drug information
handbook (DIH)

AHFS drug information

MIMS/ISO

Medicines Compendium
(emc.vhn.net)
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2. Berdasarkan kasus kelompok yang Anda peroleh, pustaka umum apa
yang dapat Anda gunakan?
Pengarang Nama buku Jawaban yang diperoleh

15
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MINGGU IV - SUMBER INFORMASI TERSIER: BUKU KHUSUS (1)

1. Informasi apa saja yang terdapat di buku-buku berikut ini?
Nama buku Informasi yang tersedia

Meyler’s side effect of
drugs

Stockley’s drug
interaction

Stockley’s herbal
medicine interactions

Drug interactions
analysis and
management

Drug in pregnancy and
lactation

16
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Nama buku

Informasi yang tersedia

British national
formulary (BNF) for
children

Pediatric&neonatal
dosage handbook

Geriatric dosage
handbook

Informasi khusus apa yang menjadi ciri khas buku berikut ini?

Nama buku

Informasi spesifik pada buku

Meyler’s side effect of
drugs

Stockley’s drug
interaction

Stockley’s herbal
medicine interactions

Drug interactions
analysis and
management

Drug in pregnancy and
lactation

British national
formulary (BNF) for
children

Pediatric&neonatal
dosage handbook

Geriatric dosage
handbook

17
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3. Berdasarkan kasus kelompok yang Anda peroleh, pustaka spesifik apa
yang dapat Anda gunakan?
Pengarang Nama buku Jawaban yang diperoleh

18
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MINGGU V - SUMBER INFORMASI TERSIER: BUKU KHUSUS (2)

1. Informasi apa saja yang ada di buku-buku berikut ini?
Nama buku Informasi yang tersedia

The renal drug
handbook

Handbook on injectable
drugs

Injectable medicines
administration guide
(UCLH)

Injectable drug guide

Gahart’s intravenous
medication

19
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Nama buku Informasi yang tersedia

Pedoman pemberian
obat injeksi edisi 2

Pharmacotherapy: a
pathophysiologic
approach

Applied therapeutics: the
clinical use of drugs

Symptoms in the
pharmacy

Casarett&Doull’s
toxicology

20
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2. Informasi khusus apa yang menjadi ciri khas buku berikut ini?

Nama buku

Informasi spesifik pada buku

The renal drug
handbook

drugs

Handbook on injectable

(UCLH)

Injectable medicines
administration guide

Injectable drug guide

medication

Gahart’s intravenous

obat injeksi edisi 2

Pedoman pemberian

pathophysiologic
approach

Pharmacotherapy: a

Appied therapeutics: the
clinical use of drugs

Symptoms in the
pharmacy

Casarett&Doull’s
toxicology

3. Berdasarkan kasus kelompok yang Anda peroleh, pustaka apa yang dapat

Anda gunakan?

Pengarang

Nama buku

Jawaban yang diperoleh

21
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1. Tuliskan 2 pertanyaan yang ingin Anda tanyakan pada presentasi kasus
hari ini?

2. Hal apa yang Anda pelajari dari presentasi kasus S5 kelompok pada
pertemuan hari ini?

23
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1. Apa itu PICO? Apa fungsi PICO?

2. Tuliskan 2 pertanyaan yang ingin Anda tanyakan pada presentasi kasus
hari ini?

24
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3. Hal apa yang Anda pelajari dari 3 kelompok yang presentasi kasus pada
pertemuan hari ini?

25



Monografi obat (meropenem) di Drug Information Handbook (DIH)
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MERCAPTOPURINE

(untuk minggu ke 111)

tablets in @ mortar and rgq

Ulcerative colitis (unlabeled use): . -
Initial: 50 mg once daily; titrate dose up if clinica
remissior not achieved or down if leukopenia DCCUrS
Lobel, 2C04) or
ln(i:ia 150 mg (".’.‘i mg if heterozygous for TPMVI r:—n:!lv::(y)
ance daily; titrate up to goal of 1 5 myg/kg (0 75 mg q
if heterozygous for TPM1 activity) if WBC =4000/mm
(and at least 50% of baseline) and LF I's and amylase
are stable (Siegel, 7(005) or
Marile\(enﬂnuS 1?_5 markg/day (Carter, 2004) or
Remission maintenance: 1.5 mg/kg/day (Dgnese, 2011)
Dosage adjustment with concurrent alloputinol: Refduce
mer‘caplopnrme dosage to 25% to 33% of the
usual dose.
Dosage adustment in TPMT-deficioncy: Not always
established: substantial reductions are generally
required only in hamezygous deficieney.
Elderly: Due to renal decline with age, initiate treatment at
the low end of recommended dose range

Dosing adjustment in renal impairment: The manufac-
turer’s labelirg recommends starting with reduced doses
in patients with renal impainrent to avold accumulation;
however, no specific dosage adjustment is providerd. The
following adjustments have been used by some clinicians
(Aronoft. 2007): Children:

Cl., <50 mUminute/1.73 m?: Administer every 48 hours

Hemodialysis: Administer every 48 hours

Gontinuous ambulatory peritoneal dialysis (CAPD):
Administer every 48 hours

Gontinuous renal replacement therapy (CRRT): Adminis-
ter every 48 hours

Dosing adjustment in hepatic impairment: The manu-
facturer's labeling recommends considering a reduced
dose in patients with hepatic impairment; however. no
specific dosage adjustment is provided.

Dietary Considerations Should not be administered with
meals.

Administration Preferably on an empty stomach (1 hour
befarc ur 2 hours after meals)

For the treatmant of ALL in chidren (Schmiegelow, 1997):
Administraton in the evening has demonstration superior
sutcome: administration with food did not significantly
affect outcome
Monitoring Parameters CBC with differential (weekly
nitially, although clinical status may require increased
frequency) bone marrow exam (to evaluate marrow sta-
tus), liver function tests (weekly initially, then monthly;
monitor more frequently if on cancomitant hepatotoxic
agents). renal function, urinalysis: consider TPMT geno-
typing to identify TPMT defect {if severe toxicity occurs)
For use as immunomodulatory therapy in CD or UC,
monitor CBC with differentia weekly for 1 month, then
biweekly for 1 month, followed by maonitoring every 1-2
months througnout the course of therapy. LFTs should be
assessed every 3 months. Monitor for signs/symptams of
malignancy (eg, splenomegaly, hepatomegaly, abdomi-
nal pain, persistent fever, igat sweats, weight luss).
Test Interactions TPMT tesling: Recent transfusions may
result in 2 misinterpretalion of the actual TPMT activity.
Concomitant drugs may influence TEMT activity in the
blond
Dosage Forms Excipient information presented whan
availanle (imited, particularly far generics); consult specific
product labeling. [USC] = Discontinuad product
Tablet, aral: 50 mg
Purinethol®. 5U myg [DSC]| [scored)
Extemporaneous Preparations Hazardous agent: Use
appiopriate precautions for handling and disposal.

A 50 mg/mL oral suspension may be prepared in a vertical
flow hood with tabets and a mixwre of sterile water for
injection (SWFI), simple syrup, and cherry syrup. Crush

thirty 50 m3

powdEf. Add 4
then add ~10 mL simple Syrup; mix while ¢op.,

qy ke a final vclume of 3 "Nyi,
cherry syrup to ma / 0 mL. o "oty
calibrated pottle. Label "shake wsall* ang "cauy ,:’sf:fa'

rapy’. Stable for 35 days at rcom tem - | che o
the PV;-:M, Romanick M, Desal. S et a), ~E2?3'Ure_ b,

jahad .
AA"liox[d?n' on Slabiity of a Mercaptopurina Sus; of B%'
Health 55t Phant, 2008 65(5)4417. e”"on; &:M

!
¢ G-Mercaptopurine (error-prane abbreyiatj,

captopurine on page 1176 n) seg
+ Mercapturic Acid see Acetylcysteine gn page

Meropenem (mer ot PEN am) x
Brand Names: U.S. Merem® |.V. \

Brand Names: Canada Merrem®
Pharmacologic Calegory Antibiotic, Carbagen,,
Additional Appendix Information “HEm
Dosing Considerations for the Critically-
Morhid Obesity on page 2153
Use
Treatment of intra-abdominal infections {Compj;
appendicitis and peritonitis); treatment of bacte-.pa ;m ’
ingitis in pediatric patients =3 months of age causeq 'M
pneumcniae, I1. influonzae, and N meningitie v
ment of complicaled skin and skin structurs ingeqs
caused by susceptible organisms Sclorg

" Pafint

Canadian labeling: Additional irdications (ratin 1 § g
ing): Treatment of lower respiratory tract infe:tions'm:
munity-acquired and nosocomial pnaurronias"
complicated urinary tract infections, gynecaologic ing..
tions (excluding chlamydia), and septicema: wsame~
of bacterial meningitis in adults caused by 3. pneuﬁ-,l
niae, H. intluenzae, and N. meningitidis (use in aay
meningitis based on pediatric data)

Unlabeled Use Burkholdena pseudomallei (melicidosis:
febrile neutropenia, liver abscess, otitis externa

Pregnancy Risk Factor B

Pregnancy Considerations Adverse events were no
observed in animal reproduction studies. Incomplete frans
placental transfer of meropenem was found using an &
vive human perfusion model.

Lactation Excreted in breast milk/use caution

Contraindications Hypersensitivity to meropensm, &
componenl of the formulation, or other carbaperems (&
doripenem, ertaperem, imipenem); patients who hae
experienced anaphylactic reactions (0 other betaacia

Warnings/Precautions Serious hypersensitiily &

tions, including anaphylaxis, have been reported (07

without a histery of previous allergic -actions 0 "3"

lactams). Carbapenems have been associatex with b\f

adverse effects, including confusiona states and seiz'ui“

(myoclonic); use cauticn with CNS disorders (28 b

lesions and history of seizures) and adjust cose i &

impairment to avoid drug accumulation nmm( '"j

increase seizure risk. Prolonged use may result in u_m'“‘

or bacterial superinfection, including C- WC'“"‘”SOE;?;

diarrthea (CDAD) and pseudomembranous colts: ¥
has been abserved >2 months pastantiblclic treE!":"w'e
Use with caution in patients with renal mpairme 'f‘“:?
adjustment required in patients with mode'ale-lo~%9‘( i
renal dysfunction. Thrombocytopenia has beel regporté :
patients with renal dysfunction. Lower doses (pased Uh;h\
renal function) are often required in the et-;e'l.y- ﬁ:{';
decrease divalproex sodium/valproic acld conzen@ty
leading to breakthrough seizures; concomitant U
recommended. Alternative antimicrobial agents P .
considered; if concurrent meropenem is NecEs==
sider additional antiseizure medication.

I
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to 10%! Infusion agm - Solution stability when
rvous system: H ; - admixture (1-20 mq/mL): Solu
canl:"?;s'::, eadache (2% to B%) ?g‘u‘gd in NS is 4 hours at controlled room temperature of
pa ic: Rash (2% 0 ' to 25°C (59°F to 77°F) or 24 hours under refriger-
tologic: Rash (2% to 3%, ing)yges o atio ;
:lr‘;':"r.asis e e (19%) 3 diaper-areq N. Stability in D;W Is 1 hour at controlled room

temperature of 15°C to 25°C (59°F to 77°F) ar 4 hours

. lic;
Endocl""e&.mle_'%ti’:r'r% HVFllZglycemm under refrigaralion. For other diluents, see prescribing
Gastrointestinal: ea (4% to 7%), nauseafvomiti, Information,

%), conslipation (1 0, g
(1% to B%). pation (1% to 7%), ora) moniliasis (up Machanism of Action Inhitits bacterial cell wall synthesis

latric patients), glossitj Y ;

to 2% in ?édAneml‘; (56%)) S L by binding 10 several of the penicillin-hinding proteins,
Hemaw'%z;matlon S whtc.h in turn inhibit the final transpeptidation step of
Local: In itis (1%). | 1 Site (2%), phlebits/ Peptidoglycan synthesis in bacterial call walls, thus inhibit-

thrombophlebitis ( 15)' njection site reaction (1%) ing eell way biosynthesis; bacteria eventually lyse due to
Respiratory: Apnea (I fﬁ).opharyngms, Pneumonia ongoing ativity of cell wall autolytle enzymes (autolysins
Miscellaneclis: Rt .Shod‘ (1%) and mureijn hydrolases) while cell wall assembly is
1% (Limited to important or life-threatening); Abdominal arrestod

nt, abdominal pain, agitation/delirim agrany. T harmacodynamics/Kinetics

tosis, alkaline phosphatase iner Distribution: v, s 15.2 i ; :
locy L /AST INcraasan, ane s = eased, AL Denetratn Vi Adults: 15-20 L, Children: 0.3-04 L/kg;
incre i e e e ypochromic), es well info most bady fluids and tissues; CSF
angioedema, an 'a, anxiety, apTT decreaseq, concentrations appraximate thase of the plasma
asthma, back pain, bilirubin increaseq, bradycardia Protein binding: ~2%
BUN increased, cardiac amest, chest pain, chills, choles. Metabolism. Hepatic; metabolized 1o open hata-lactam
wlic jaundice/jaundice, confusion, cough, creatining form (inactive)
increased, depression, diaphoresis dizzinnss, dyspep- Half-life elimination:
sia, dyspnea, dysuria. eosinophilia, epistaxis, erythen:)a Normal renal function: 1-1.5 hours
multiforme. feve.r, flatulence, 9astrointestinal hemoy- Cl. 30-80 mUminute: 1.9-3.3 hours
rhage, hallucinations, heart failure, hematuria, hemoglc- Cler 2-30 mUminute: 3.82-5,7 hours
bin/hemalocril decreased. hemolylic anemia Time to peak, lissue: 1 hour following infusion
hemoperitoneum, hepatic failure, hype"-/hypolension' Excretion: Urine (~70% as unchanged drug)
hypervolemia, hypokalemia, hypoxia, ileus, injection sre ~ 2°529¢
pdeme, injection site pain, insomnia, intestinal obstuc- Usual dosage ranges:
ton, LDH increased, leukocytosis, leukepenia, melena Children 23 months: 1.V.: 30-120 mg/xg/day divided
M, nervousness. neutropenia, paresthesia, pelvic pain, every 8 hours (maximum dose: 6 g/day)
peripheral edema, platelets decreased/increased, pleural Adulls: 1V:: 1.5-6 glday divided every 8 hours
eﬁus':;fs\, P'{ de;creased. pulmonary edsma. positive E;t;f\zded inrugitr)‘n method {unlabeled dosing): 1.V.:
Coombs lest, pulmonary embolism, renal failure, respira- - 9 over 3 hours every 8 haurs (Crandon, 2011;
tory disorder, seizure, skin ulcer, somnolence, St::ns- Dandekar, 2003). Note: Dosing used at some centers
Johnson syndrome, syncope, tachycardia, toxic epider- and Is based on pharmacokinetic/pharmacodynamic
mal necrolysis, urinary incontinence, urticaria, vaginal modeling and not clinical afficacy data.
monilizsis, weakness, WBC decreased, whole body pain Indication-specific dosing:
Drug Interactions : Children 23 months (<50 kg): 1.v.:
MWISM ransport Effects None known. Febrile neutropenia (unlabeled use): 20 mg/kg every
Avmq Concomitant Use 8 hours (maximum dose: 1 g every 8 hours)
Avoid concomitant use of Meropenem with any of the Intra-abdominal infections (complicated): 20 mg/kg
following: BCG; Probenecid 8 hours (maximum dose: 1 g every B hours
‘Eﬁelctfr icity Meo‘:i:lyglﬁs:rg( fkg & 8ho1urgs( L% )
ox 7 i 40 mg/kg every maximum dose:
Tio levels/effects of Meropenem may be increased by: 2. every 8 hours) i3
Probenecid ‘ Fneumonia (community-acquired): Canadian label-
Decreased Effect Cid R ing (not labeling): 10-20 mg/kg every 8 hours
Weropenem may decroase the levels/effeots of: (maximum dose: 1 g every 8 hours)

G ; Sodium Picosulfate; Typ
Stabilty o powder should be stored at ¢
""P“WM € 20°C to 25°C (BB‘F
iy vials may be reconstituted with S\
Giluent (eg, NS). The 50

L) with: A
€ for up to 2 hours

15°C 1o 26°C (59°F |
und rﬂfﬁggaﬁon. '
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MEROPENEM

- urs for

Liver abscess (unlabeled usé): 19 :imzfad?:wseks
2-3 weeks, (Fen aral therapy for dum UCI S |abeling}’
Meningitis: Canadian laholing (not i L= '
2 g every B hours

H the
Mild-fo-moderate infection, ©
(uniabeled use): 1.5:3 q/day dV did every & hours

- e I_
Preumenia (community-acquiredy: u?r‘;ﬂlf"g-;:slabe
Ing (not n L 8. |am|i.~m; f;;ml:m :ver\
Skin and skin structure infeclions: .
C:mpl'caten U5 iabeling. 500 mg every 8 hourg;
diabetic fool 1 g every b hours -
Uncomplicatea. Canadian labeling (not In LS. label
ing): 500 mg npvery B hours o
Uvingrv tract infections (uomplicated}. Canadian
labeling (not m U.S lakeling); 500 mg .rsverypihours.
Note. Ug to 19 every 8 hours may be administered
(Pallett, Z070) - .
Adults: Canadian labeling (not In U.S. labeling]: IV )
Gynecologle and pelvic inflammatory disease:
500 mq every 8 hours
Pnaumonia {nosocomial): 1 g every & hours
Seplicemia: 1 g every & hours

r savare infections

Dosing adjustment in renal impairment:
Children (unlabeled dosing Arenoff, 2007):
GFR 30-5C mUminute: Administer 20-10 mg/kg every 12
hours
GFR 10-2a mlUminute: Administer 10-20 mg/kg every 12
hours
GFR <1€ ml /minuter Administer 10-20 mgikg every 24
hours
Intermitient hemodialysis (IMD): 10-2C myrkg every 24
hours (acminister after hemodialysis on dialysis days)
Periloneal diclysis (PD): 10-2C my’kg every 24 hou's
Continuous renal replacemeni therapy (CRRT):
20-40 mg/kg every 1? hours

Adults:
Clg: 26-50 ml/minule: Adminisler recommended dose
oased on indication every 12 hours
Cl., 10-25 ml /minute Administer one-hall recommended
dose bzsed or indication every 12 hours
Cle- <12 ml/minute: Administer cne-half recommended
dose based on indication every 24 hours
Altemetive dosing recommendations: (uniabelec dosing;
Aranoff, 2007):
GF~ 10-50 ml /minute:: Administer -ecommended dose
(based o indization) every 12 hours
GFS <10 ml/minute: Administer recommended dose
{pased on incication) every 24 hours
Intermittent hemodialysis (IHD) (administer after hemadial-
ysis on ialysie diys) Meropenem and its metabolite are
readily dislyzable’ S00 me every 24 hours Nolte: Dosing
deperdent on the assumption of 3 times/week, complete
IHD sessions,
Fernorieal di G : ini
mances dosa (1sees on et g
{Aronctl “007), y ur®
Crontyrnf.uus reqal' rtvgplacmm,'m therapy (CRRT) (Heintz,
2008; Tratman, 2005) Drug clearancs |s highly depend-
ent on the method of rena) replscement, liller lype, and
flaw e Appropriate dosing r&quires «-.In:se rnomu‘m.n
4 ‘ g of
pharmacologic respons, sign

ac ' § of adverse reactions due
10 drug acounulation, as well as 4Ly concentrations in
telation 10 target trough (it dppropriate) Tne followin ] are

general recommendations oaly (based on diabisals ;
ullrafiltration rates of 1-2 Uh{,uur and C:Tr:injil;lz;far:jﬂ?j?;
renal function) and should not Supersede clinical Judg-
ment:

CVVH: Loading dose of 1 g foliowed by sither
every & hours or 1 g every 12 hourg

CVVHD/CVVHDF: Loading dose of 1 g followe by sither
0.5 g every 6-8 haurs or 1 g every 8-12 hoyrs

05¢

Note: Consider givind pistients receiving Cyyy

2qns of 750 Mg

I ,
every 8 hours or 1500 mg ev:,S*’“-
ntz, 2009) substantial variability o 12 i

i i o

3 giday 0 2-3 dividad dosns. Dnc gram ey 4. i
;wm achicves a target trough of ~4 mgA_, ] 7
Diatary Considerations BOORPIGHELS ey Seraip J’J'
sodium. ’ ; i
tian Acminster L\ infusicn ove, Hf

Extended infusion administration (unlabelug Cﬂsirr'. "fi‘

Administer over 3 hours (Crandon 2C11; py

ndeky
a0p3). Mote: Must gonsider mermpenems (inig a ’,J

) d feo :
tumperature stanility if using extended infusiung "

Monitering paramelers Perform culturs and semsiy

testing prior ‘0 initialing therapy. Monitar for signg q¢ v"/?

" axls (during first dose, Durirg prolonged &,
:nnoq:i':c:-lar::?al (unc?icn, liver fun:tioq, CBC.
Test Interactions Positive Qoombs .[ﬂumntl
Dosage Farms Exuipient information presented wyg,
aviilatle (limited, particularly for generics); cunsuf Speee
ct lateling.
m:;rc’:ll]ijnl.apowdgnr for reconstitution: 500 mg, 1¢
Merrem® V. 680C mg [contains sadium 45,1 mg a
sodium carbonalte (1.96 mEq)]
Merrem® |V.: 1 g [contains sodium 90.2 mg as sogjyy
carbonate (3.92 MEq)]

& Merrem® (Can) sue Meropenem on page 1178
& Merrem® LV. see Meropenem on page 117&

Ay,

Mesnianing (ne SAL a meen)

Brand Names: U.S. Apriso™; Asacol®; Asacol® Hr:
Canasa®:; Lialda®: Penlasa®, Rowasa®); sfeowesa™
Brand Names: Canada 5-ASA: Asacol®; Asacol® 800;
Mesass ®; Mezavant®; Nove-5 ASA; MNovo-5 ASA-SCT:

Pentasa®; Salofalk®; Salofalk® 5-ASA
Index Terms 5-Aminosalicylic Acid, 5-ASA. Fisalamine:
Mesalazine
P:rarmacologlc Category 5-Aminosalicylic Acid Deriva:
ve
Use
Oral:

Asacol®, Lialda®, Mezavanti®, Pentasa®: Treatment a7
maintenance of remission of mildly- 1o moderately-
active ulcerative colitis

Apriso ™: Maintenance of remission of ulcerative coltis

Asalc;tc;l® HD: Treatment of moderately-actve ulceraive
Caolilis

Reclal: Treatment of active mild-to-moderate ¢ stal ulcer
allve calilis, proctosigmoiditis, or proctitis

Pregnancy Risk Factor B/C (preduct specific)

Prqgnancy Considerations Animal reproduction studks
with mesalsmine have nol cemonstrated teratoganicily 2°
fertility impairment. Dibutyl phthalate (DBP) s an i1ase
Ingredient in Ihe enteric coating of Asacol® anc Asaco!
HD; adverse effecis in male rats wers noted al 30525
grealor than the recommended human dose. Mesalaming
15 known (o cross tha placenta. An inareased rae
tengemilal maltormations has not been observed in huma!
Studivs. Preterm bih, stil birh and decreased hith weld't

RAVE bokn observed; however. these events may also 2
Ue lo mateing| disease,

Lactatian Cnters breay

Contralndicalions
Nosalicylates,
lation

t mik/use caution ,
'S Hypersensitivity to mesalamine, 3™
salicylates, or any component of the for

Canad| ‘ ;

lion:dlgn laoeling (Mezavant®), Acditional contraind?
1_,3';1} €vere renal impairment (GFR <30 mb /i
. ) severp hepatic impairmant
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CARBAPENEMS 8:12.07.08 0.2 mg/ml.
perature and approximutely | . white. hyg®

Imipenem and Cllastatin .
2 i in ars to occur following re- - white 10 Y€
of cilastatin appe. occurs as an of-wit!  greater

_in alcohol at 25°C. Gijg,

oscoplc.amnrph,)u‘ h,,

than 2 g/mL in water and app,o,_lm;km\;\»
N

m and no 1l i)
: ov 2 s} IM doses. : ] olubilities 0!
e l\"c"':‘ I"-‘"""r::‘l‘r:‘)"'c" lone, the d06E it paiAD Mdml'v:edsml:‘: r\nl"ld ::1“ sa|:~nhn| ar 25°C. directed, solutivns of imipenem a4 . 1
Iy inactive metabolite and only 5-4.3% wWhen reconstituted a8 wldef for.injecli"ﬂ for [V use are gle, E

If imipene
kidneys by DF
ot the dose 1= &X
is administered ¢
solution, approxin
nwmxinmlcl\' AL
within 10 hours. In

1P | to a miciobiologicd an :
chung y urine. However, when cilastatin sodium st
creted unchanged 0 ur hum pml’m'cd from th gi s tand e

2 ¢ mipenem i a4 L1 rato as o suspension or ) b
e “.r"‘:::"": l;ll::l lu‘ the imipenem dose, respectively, and 10 yellow. hav l‘l‘ p.':n::ilut('ﬂ suspensia
L“ri‘ |)x- cilastann dose are anged i urine  of the diluents. Rec e white 10 light tan 0
T ;:lll\. masimal urinany © neentrations of aclive imipenem ‘\tf.:l‘cl polchy

cred with it 41 rarie of jpenem 1o cilastanin. however, a 11 ratio of # ally
.am.ohn.ln‘\c"t“ nh\;;“,“ encures that DHP s nhibited for up 10 % 10 hows. g Stability C-»ll\MClL; R ialec
imipene ter than 10 meg/ml, tor up to % ile pnmlcf\ for "“mnovll (:u\'m"\mn\ ofit

' conin be gr

inary enien CONCENImtions May A

heurs rllowi and cilastatn sodium. — 0p 559, Salutions @nd
IV solutions

powder for |
this range do not

ce osmolarities thar apy.

Oime, s

ns of the drug prepared From .-
color, variations ¢ & o

by,
vy

,vailable imipenem and cilastayiy “
table suspension should be g -W‘L
nipenem and cilastagig . 1)
may turn deep yellow or IM ”"‘Derlai,;,;)d’ N,

, v 1 sp0-mg IV dose ot it

hours following i Sing e oy 13 heairs At
. T ancentrations exceed 10 megank for at least 12 hoursatter g, pap e, sgagltanli )
Urimary imipenem com e L Fthe commercially avmilable sus- ;. oot . this color change dacs 10 At 1055 of poyey,, Bt
1 500- or 750-mg doses of the commercially SUS- fight tan) with fimc: e drug should be discarded if they becop, ':cy“j
Tuy

1l
ever, IV salutions of !
and cilustann &
y refrigerated
solutions:

IM administration o

P“'}:::I:\.;'w‘l'::‘ .‘:' l,J.lgsn metabolized to some exrent by 2 mmmn:n! qlechnnism iinenein

""""““Eﬂ 10 DHP 1. Approximaiely 20 30% of an inupenem dose isinactivated o0 54 jours when

by nonspecific hyvdrolysis of the G-lactam ring. Althongh the lhlclltlbl0|0|!ll:a.|!). bl e

inactive metabolite 1s identical to that formed by n.mnl QI |.P I lh_:« NONSPEcific  axirase: 5% dextrose and 0.
current admimistration of cilastatin e it b

hydroly=is is unaffected by conct ) A .
" Cilastatin is partially metabalized in the Kidneys to N-acety tin. which 50 of ADD- Vantage

is also an eftective imhibitor of DHP I. ‘\PI‘I’(\\IIH(\‘m‘l'\‘. 70-80% of an IV dose e gijyent provided by t
astatin is excreted inourine unc hanged and 12% iy excreted as N-acetyl- injection or 5% dextrose

1 §G dextrose: or

odium is stable for 4 hours at Toom
| at 5°C tollowing reconstitution "ilh%
0.9% sodium chloride injn'cli(m;l: :
225. 0.45. or 0.9% sodium chlorigs
ar 10% mannitol. Followjy,
* vials containing imipenem and cilastary o i
he manufacturer (i.e.. 100 mL of 0.97% g6
injection). solutions of the drug are v"h|;;fn b

of cil, UL 3 Y
cilastatin. The metabalic fate of the remainder of the dose has not been eluci- 00 lemperature, 9
i atr PR tirution of the powder for injectable suspengy,

"

dated 1o date. _ Y Following recons

Imipenent, cilastatin. and theii metabelites are excreted principally inurine . ine hydrochlonde
by both glomerular filtration and tubular secretion. Approximately 20-30% of - oo iy sadium suspe
the renal clearance of imipenem occurs by tubular secretion: however, cilastatin The stability of imipenert is temper

competitively inhibits active tubular seeretion of imipenem. L

that observed with ampic

following IV administration.
able ar neu

In adults with normal renal function, plasma clearance of imipenem and of 1 g
» ; x ut is generally st
cilastatin ranges from 165-207 and 207-218 mL/minute per 1.73 m’. respec- :)emperi;ure { 37°C. or
tively, Plasma clearance of inipenem averages 270 mUAmnute per 173 m® in for in vitro susceptibility testing. St
children 2-12 years of age and 3.4 ml /minute per kg in neonates 1-10 days assayed for imi
of age. i '

. - L , ; lry the addition of
The serum half-lives o:.bml? imipenem and cilastatin are prolonged in pa- my'lnul'uclurcr should
tients with impaired renal function; however, the half-life of cil is pro- 3
longed 10 a greater extent than that of imipenem, The serum half-life of IV
imipenem and of cilastatin averages 2.1 and 2.5 hours, respectively, in adults
with creatinine clearances of 17-33 mL/munute per 1.73 m’. and 2.7-3.7 and >

g ; : : R SR agents be admixed.

7-17 houts, respectively. in adults with creatinine clearances less than 10 mL/ S o d ot

Preparations

1% injection (without epinephrine). the iipe
nsion should be used within | hour. L
wture and pH dependeny. 5,
y ) than 1% of yinerem and cilastatin sodium should not be frozen since free; p, ""
L {mipenem. dese Akl Jeut Thare-25 OF . climanin dos Woe eAEeIe. I fees eratures warmer than 70°C results in decomposition of the dr , ..
ook illin, The drug s inactivated at alkaine
tral pH. Imipenem is unstable in vy
20°C in serum or urine and in certajr
erim, urine. and dialysate spaciy,
penem should be stabilized immediately following ¢,
appropriate buffers and then frozen at —70 ta g -
e consulted tor specific information on how 1 =,
p L in serum, urine, or dialysate specimens.
Because of the potential for incompatibility. the manufacturer sz .,
imipenem and cilustatin sodium solution or suspension and other arti. y.-,

minute pe: [.73 m*
Both imipenen and cilastatin are removed by hemodialysis: however, the

amount of the drugs removed during hemodialysis varies considerably de-
important effects in some individuals; consult specific product labe

pending on several factors (e.z . type of coil used, dialysis flow rate). In patients
who receis ed a single 250- or 500-mg dose of imipenent and cilastatin sodium, . )
Imipenem and Cilastatin Sodium

Excipients in commercially available drug preparations may have clac

ling

v e

2 3- 10 4 -hour period of hemodialysis removed 20-90% of the imipenem dose
and 38-82% of the cilastatin dose into the dialysate. Imipenem and cilastain_~ parenteral
are removed by peritoncal dialysis. For injectable 500 Mg (of anhydrous
(of ar
suspension, 'midenem) ard 500 mg (of

Chemistry and Stability forIMuse cilastatin)

® Chemistry  Imipenem and cilastatin sodium is a fixed combination of only

imipenem monohydrate and the sodium salt of cilastatin. 750 mg (of anhydrous
Imipenem is a semisynthetic carbapenem antibiotic and is the crystalline imipenem) and 750 mg [of

N-formimidoy] derivanve of thienamycin, u carbapenem antibiotic produced cilastatin)

by Streptomyres aitleyva. Carbapenems are f-lactam antibiotics that contain a o WS .

fused S-lactam ring and S-membered ring system similar to that contained in fg.ﬂ;ﬁﬂ;ﬁn .2?‘21::,‘%,\:‘; :r.’gy;_ads'g? (of

penicillins: however, the 5 membered ring in carbapenems 15 unsaturated and Cil\qs“af.") 1912

contains  carbon rather than a sulfur atom. Imipenem has a hydroxyethyl group

at position 6 of the B lactam ring rather than the acylamino group present at
this position in penicillins and cephalosporins. the hydroxyethyl group i im- 500 mg (of anhyrmous
ipenem lis @ trans configuration unlike the acylamino groups in penicilling E‘.g;‘::f”;) and 500 mg (of

and cephalosporins which have a iy configuration. These structural differences

Primaxin® LM., Meck

Primaxin® LM., Merck

Primaxin® LV. (s il 8
infusion bottles and vials). V&
Primaxin® ADD-Vantag’
Merck

Primaxin® LV. (vt ; )
nfision bottles g v

Primaxin* ADD-Vantag"
Marck e

result in increased antibacterial activity and stability against hydrolysis by most
B-lactamases. Imipenem contains o basic alkylthio side chain on the S-mem
bered ring: this side chuin results in antipscudomonal activity.

Cilastatin sodium. the sodiuni salt of a denivatized heptenoic acid, 18
specific and reversible inhibitor of dehydropeptidase | (DHP D DHP Lis o

Fllse 15 not eanrently il

Fharmain i

Selectod Revistons Seprember 2016 € Copuiight, Septemnr 1988, Americun S

: MR
dexd in the Tubehing approved oy the US food and Do Aoy

Jien o fied

e

dipeptidase present on the brush border of proximal tenal tubular cells which
inactivates imipenem by hydrolyzing the 3 lactam ring. Concomitant use of
cilastatin prevents in vivo metabolism of imipenem by DHP Tand results in
urinary concentritions ol active mmpenem that are lugher tan could be ob
tained following use of the antibiotic alone. (See Pharmacokinetics.)

Imipenem and cilastatin sodium is commercially availuble as asterile pow-
der for injection for IV use and as a stenle powder for imjec table suspension oo
for IM use; these powders contin a 141 ratio of mupenem (o cilistitin. Com

B Meiopenem iy wsynthetic carbapenem g-lactam antibi
ally and pharmacologically related to imipenem, but d
itant admimistration with a dehydropepudase 1 (DHP

o
o

ocs ot FEqUIE s
1) inhibitor Lt

otic that s

mercially available imipenem and cilastatin sodim for injection of for nject: Yges
able suspension contains 3.2 or 2.8 mEq of sodium per pram of imipenemn, ‘ : =
respectively. Potency of imipenem monohydrate is expressed in terms of i ‘Meropenem is used for the treatment of inmra-abdominal mfct‘lc \
penem, calculated on the anhydrous basis, and potency of cilastatin sodimnis g, and skin and skin structure infections caused by «:eo?l."‘;mw.
cxprcwcd in terms of cilastatin, ; o ; The .drug also 15 used for |_hc' treatment of respiratory pract mﬁﬂ A
Imipenem monohydrate occurs as a Wh.ll(‘ or nn-w.hue. nonhygroscopic.  cemiy ungl urinary tract mlecuqns‘i caused by suSCt‘l?lll"ﬁ N
crystalline compound and has solubilities of |1 mg/mL in water at room tem-  empinc anti-infective therapy in tebrile neutropenic patient':
166 AHFS DRUG INFORMATION" 2018
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Prior to initiation of meropenem therapy, appropriate speci chould be

obtained for identification of the causative organism and in vitro susceptibility
tests. Meropenent cun be initiated empirically pending completion of suscep-
{ibility testing. with continuance or alteration (e.g.. substitution of an appra-
priate alternative anti-infective) determined by the results of culture and sus-
ceptibility tests.
g Intra-abdominal Infections — Meropenem is used for the treatment
of intra-abdominal infections, including complicated appendicitis and perito-
nitis, caused by susceptible bacteria. The drug may be used as monotherapy
for the treatment of intra-abdom nfections cansed by susceptible viridans
streptococei, Escherichia coli. Klebsiella pneamenia, Pscudomonas acrugi-
nusa. Bacteroides fragilis, B thetaiotaomicron. or Peptostreptococcns. Be-
canse meropenent has a broad spectrum }vf ;||,|ihncteﬁzll activity, the drug may
be used CYIl['iIiCﬂll,\" to treat intra abdominal infecthions belore identification of
the cansative vrganism.

The Infectious Diseases Society of America (IDSA) states that patients with
community-:\vqnlred imm-:\hdan.u al infections of mild to moderate severity
nay receive ininal treatment with an empiric regimen that has a narrower
spectrum of acuvity since unnccesswry use of broad spectrum agents in such
infections may contribute to emergence of resistance. Therefore. IDSA rec

ommends use of the fixed combination of ampicillin and sulbactam. cefazolin
or cefuronime in conjunction with metronidazole. the fixed combinntion of
gcarcillin and clayulanate, ertapenem monotherapy, or a fluoroquinolone (cip-
rofloxacin. levofloxacin, moxiflonacin, gatifloxacin) in conjunction with met-
ronidazole for treatment of mild to moderate community-acquired intra-abdom
inal infections. Patients who are immunosuppressed or have more severe
community-acquired intra-abdominal infections. however. should reccive a
regimen that has a broader spectrum of activity. Regimens recommended by
IDSA for such individuals include meropenem monotherapy: imipenem and
cilastatin monotherapy: a third or fourth generation cephalosporin {cefotaxime.
ceftriaxone. ceftizoxime. ceftazidime. cefepime) in conjunction with metroni-
dazole; ciprofioxacin in conjunction with metronidazole: the fixed combination
of piperacillin and tazobactam: or uztreonam in conjunction with metronida-
zole, Other clinicians suggest that severely il patients and those with prolonged
hospitalization should receive an initial regimen that includes an antipseudo-
menal agent such as an antipseudomonal penicillin (ticarcillin and clavulanate,
piptm:i!hn and tazobactam). a carbapenem (imipenem or meropenem). cefta-
zidime. or cetepime used in conjunction with metronidazole. These clinicians
state that an aminoglvcoside also could be included in the empiric regimen;
however. IDSA states that aminoglycosides should not be used routinely in
patients with community-acquired intra-abdominal infections but may be in-
cluded in empiric regimens for treatment of nosocomial intra-abdominal infec-
tions. depending on local patrerns of in vitro susceptibility of nosocomial iso-
lates. Postoperative (nosocomial) intra-ubdominal infections usually require
treatment with multiple-drugp regimens and. since these infections often involve
resistant organisms. IDSA recommends that empiric regimens be selected
hased on Tocal nosocomial susceptibility patterns.

In clinical studies in patients with intra-abdominal infections, meropcnem
monotherapy was similar in efficucy to a 2-drug regimen of tobramycin and
clindamycin or monotherapy with imipenem and cilastatin sodium. At follow-
up 7 or more days after empiric anti-infective therapy was completed, clinical
cure was achieved in 69, 76. or 65% of evaluable patients treated with mero-
penem, tobrnycin combined with clindamycin. or imipencm and cilastatin,
respectively. and the respective rate of microbiologic eradication was 67, 76,
or 62%. In one study, meropenem monotherapy was less efteclive thap a2-
drug regimer of cefotaxime and metronidazole for empiric lrcumgpl of com-
plicated intra-abdominal infections; however, the difference in efficacy may
have resulted from uneven assignment of patients with more severe infection
to the group thar received meropenen.

8 Meningitis  Meropenem is used for the treatment of bucterial menin-
g_m‘s caused by susceptible Streprocaceus pneumoniae. Haemaophilus in/lulm:m'
(including f-lactamase-producing strains ), or Neisseria meningidis m children
? months of age and older. The drug also is used in the treatment ol menmgitis
in adults?, Efficacy of meropenem for the neatment of meningitis caused by
:'"Kh:ld} penicillin- of cephalosporin-resistant S. paewnonide his not been estub-
ished.

Meropenem can be used as monotherapy [or the treatment of meningius
caused by susceptible butterin. Although meropenem usually i not considered
an initial drug of choice, it is recommended as an alternative agentin children
and adults for the sreutment of meningitis caused by S puewmonia, 1 influen-
2ae, and various other bacteria and muy be useful 101 meningits caused by
susceptible pram-negative bacteria (e.g., Luterobactert, € Sirobuactert, Serraiia
marcessenst) that are resistant 10 usually recommended regimens, ;

IDSA states that meropenem monotherapy is one of several ulternatives
that can be used for empiric treatment of meningitis in adults? when the caus-
dtive organism has been presumptively identified by CSF gram stun a8 5.
prewmaniae, M. influenzae. Listeria wemno viogenest, ot £ colil, and the reg-
imens of choice cannot be used. In addition, i in vitro susceptibiity (ests
indicate that the causative organism is susceptible o meropencilt, IDSA stutes
that the drup can be used as an alternative to penicillin G, ampicillin, or third
seneration cephalosporins (ceftriaxone or cefotaxime) for the treatment of men-
Igitls caused by 8, pnewmoniae of N meningitidis (only if the striuns have
penicillin MICy of | meg/mL or less), as an alternative to penicillin G or
ampicillin oy meningitis caused by L. monocylogenesT, as an alternative 10

H
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!hl@ generation cephalosporins (ceftriaxone or cefotaxime) for meningits
E:lMd by E. colit or other Enterobacteriaceaet, as an altemative to cefepime
ceftuzidime for meningitis caused by Ps, aeruginesat, or as an alternative
1o nafcillin or oxacillin for meningitis caused by oxacillin-susceptible (methi-
?“l":'cfl‘j"'“iﬂl’: ihle) § aureus. IDSA also recommends meropenem used in con-
Jlllemm“| :”-:1|v-.":‘:"")iu“ A one of several regimens of choice tor empiric
T n(:.:r mc{:-n ; Ln: l:mwn purulent meningitis associated with penetrating head
4, rec rosurgery, or 4 CSF shunt.
AL et i o were s st 3 s of e
HChievedbin Lol ”)l- s of age. clinical cure of bacterial meaingitis wits
every 8 hours} o (~’:7r/m?7 ;.ec.c"'“g."."’"’pc""“ monotherapy (40 me/ke 1V
ki ccflriuxrnﬂ l\s;e receiving manotherapy with usual dosages of
R e ne. When results were stratified according 1o the most
equent causative orgamisins, the clinical cure rate in those receiving meru-
Z‘::f“:‘(‘l g’l ‘; Cj‘lf"jl’ﬂ'ﬂilql dl;ﬁ wils 7}/ or 63%. respectively, if meningitis wus
I“‘(\Lllucin) -l.I[ .'( i lvul.nmi" or 0%, rcspcc‘nvcl).‘ if caused by B-lactamase-
cing /1., influenzae: 75 or 73%, respectively, if caused by /1. influenzae
""“r{ cither did not produce f-lactamase or was not tested for such: and 86 or
90%., rcspecln\'c_l)'. it caused by N, meningitidis. Sequelac was the most com-
mon reason patients were assessed as clinically not cured; a few patients re-
ceiving merupenem were considered not cured because of relapse or continued
growth of 5. aeruginosa,
W Respiratory Tract Infections  Meropenem is used in the treatment
ratory tract infections?, including community-acquired pneumonia
) amdd nosocomial prenmonia. caused by susceptible bacteria.
’ Community-acquired Prneamonia  Although meropenem generally
is active against S. piewnoniae (including drug-resistant S. pnewmoniar), the
American Thoracic Society (ATS). IDSA, and other clinicians state that the
drug usually is considered an alternative. not a drug of first choice, for empiric
treutment of CAPT cansed by S. pnewnoniae, ATS and IDSA suggest that use
of meropenem in the treatment of CAP be reserved for when the infection may
be caused by Ps. acruginosa. Klehsiella. or other gram-negative bacteria. Fac-
tors that increase the risk of Ps. aeruginosa infection in CAP patients include
severe CAP requiring treatment in an intersive care unit (ICU), structural lung
disease (bronchiectasis, cystic fibrosis), corticosteroid therapy (prednisone dos-
age exceeding 10 mg daily). broad-spectrum anti-infective therapy given for
longer than 7 days within the past month. and malnutrition. In CAP paticnts
with risk factors for Ps. aeruginesa, the empiric regimen should include 2
antipscudomonal agents and also provide coverage for drug-resistunt S. pneu-
moniae and Legioneila. The ATS and IDSA suggest that this can be accom-
plished with a regimen that includes an IV ant:ipseudomonal B-lactam anti-
infective (e.g.. cefepime, piperacillin and tazobactam, imipenem, meropenem)
in conjunction with an IV antipseudomonal Aucroquinolone (e.g.. ciprofloxa-
cin) or a regimen that includes one of these [V antipseudomonal 3-lactam anti-
infectives, an 1V aminoglycoside, and either an [V macrolide (e.z., azithro-
mycin) or an 1V nenpseudomonal quinolone.

If anaerobic bacteria have been identified or are suspected in patients with
pulmonary infections, IDSA recommends use of clindamycin. a B-lactam/B-
lactamase inhibitor combination. imipenem. or meropenem.

Nosocomial Preumonia  Meropenem is considered 4 drug of choice
for empiric treatment of nosocomial pneumoniat. ATS. IDSA. and other cli-
nicians recommend use of an antipseudomonal cephalosporin (cefepime, cef-
tazidime). antipseudomonal penicillin (piperacillin and razobactam, ticarcillin
and clavulanate). or an antipseudomonal carbapenem (imipenem or merope-
nem) for initial therapy of hospital-acquired poeumonta. ventilator-asseciated
pneumoniz, or heulth care associated poeumonia becise these drugs have a
broad spectrum of acvity aguinst gram-positive, gram-negunve, and anaerobic
bacterii. In severely ill patients or in those with late-onset disease or risk factors
for multidrug resistant bacteria, the initial regimen should wlso include an ami-
noglycoside (amikicin, gentamicin, tobramyein) or antipseudomonal fluoro-
quinolone (ciprotloxacin or levofloacing o IMprove voverise against ‘P.u:u-
domonas.  In hospitals  where  oxacillin-resistant (methicillin-resistant)
Staphyiococeuy are common or it there are nsk factors for these jﬂ‘a.im. the
initial regimen also should include vancomyein or linezold. In hospitals where
multidrug-resistant £y, aeruginosa e frequent causes ot nosocomial peu-
monkdt, some clinicians suggest that the initial regimen of choice is cefepime
or i carbapenem (imipenem or meropenem) in conjunc tion with an aminogly-
coside
® Septicemin Meropenem has been used tor the treatment of septicemiay
caused by susceptible bucteriu ‘There is evidence that concurrent bacteremia
associated with bacterial meningitis has been eliminated during meropenem
mieningins treatment. .

The choivce of anti infective agent for the mrearment of sepsis syndrome
Jiould be based vi the probable source of infection, gram-stained smews of
appropriate clinical specimens, thp il!\lllllﬂt‘ status of the patient. and current
patterns of bacterial resistance within the hospital and local community. For
{he treatment of gram-negative sepsis, a parenteral third or fourth generation
cepliglosporin (cetepime, tcl'ol.u.imc. ccl_‘lim\imc. ceftriaxane, ceftazidime),
an antipseudomonal penicillin (piperacillin and tazobactam or ticarcillin and
clavulanate), a catbapenem (imipenem or METapEnem), Or azirendnin can be
ased. The untipseudomonal penicillins or carbapenems offer the advantages ot
activity against most srdins of Ps. deruginosa and activity against anaerobes,
For imtial treatment of life-threatening sepsis in adults, some cliniciany ec-
ommend a regimen that includes either i parenteral third or fourth generation
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vephalosporin (cefepime, ccfotaxime, ceftriaxone, ceftazidime). the fixed com-
bination of piperacillin and tarobactam. or a carbapenem (imipenem or mer-
openem) in conjunction with an aminoglycoside (nmikacin. gentamicin. tobra-
mycin). Vancomycin (alonc or in conjunction with gentamicin and/or ri fampin)
may be included in the initial regimen if oxacillin-resistant {methicillin-resis-
tant) S epiderntidis is suspected.

® Skin and Skin Structure Infections  Meropenem is used for the
treatment of complicated skin und skin structure infections caused by suscep-
tible Staphiylacoceis aurcus (including B-lactamase-producing strains, but not
oxacillin-resistant [methicillin resistant] straina), . pyogenes (group A f-he-
molytic smeptococcil, S agolad frac (group B streptococei). viridans strepto-
cocei. Enteracorais faecalfs (except vancomycin-resistant steains), £s. aeri

ginosa. E. colr. Proteus mirabilis. B fragilis, or Peptosiveptococens.

Some clinicians state that reasopable choices for empiric reatment of com-
plicated skin and skin structure infections are imipencm, meropenen. the fixed
combination of piperacillin and tazobactam, or the fixed combination of ticar-
cillin and clavulanate: however, vancomycin or linczolid should be included
in the empiric regimen whenever oxacillin-resistant (methicillin-resistunt) S.
aurets may be involved.

Safety and efficacy of meropenem for the treatment of complicated skin
and skin structure infections were evaluared in a randomized, double-blind trial
in adults with compheated cellulitis, complex abscesses, perirectal abscesses,
or infections requiring 1V anti-infectives, hospitalization, and surgical inter-
vention (37% had diabetes. 12% had peripheral vascular disease, 67% required
surgical intervention). Patients were randomized to receive meropenem (S04
mg 1V every 8 hours) or imipenem and cilastatin (SO0 mg of imipenem 1V
every 8 hours). In clinically evaluable patients, the success rate at follow up
was 86% in those who received meropenem and 82% in those who received
imipenen). In the group that received meropenem, the clinical cure rate was
90-93% for infections caused by 8. anrcus 1oxacillin-susceptible strains), .

progenes. ot vitidans stieptococet; 71 or 75% for thase caused by §. agaluctiae
or E faccalis, respectively: 80 or 85% [or those caused by E. cofi or P. nii-
rabifiy, respectively: 739 for those caused by Ps. aeruginase and 91 or 77%
for thase caused by B. fragilis or Peptasiveptococeus, respectively.
m Urinary Tract Infections  Although safety and efficacy have not
Yeen established. meropenem has been used for the treatment of complicated
urinary truct infectionst caused by susceptible bacteria. Some clinicians sug-
gest that unnary tract infections in hospitalized patients should be treated with
a third generstion cephalosporin, o fluoroquinolone, fixed combination of ti-
crcillin and clavulanate, fixed combination of piperacillin and tazobactam,
nupeneni. o meropenem. an @minoglycoside should be used concomitantly,
especially in patients with sepsis. (See Uses: Septicemii.)
N Acinetobacter Infections  Meropenem used aione or in conjunction
with an aminoglycoside (amikacin. gentamicin, tobramycin) is a drug of choice
for the treatment of infections caused by Acinetobactert.
B Anthrax  Although data are not available regarding in vivo activity of
meronener against Bacifiuy anlacis. the drug has in vitro activity against
te organism. and it has been suggested that meropenem is one of several anti-
infect:ves that can be included in multiple-drug regimens used for the treatment
of anthrax . including inhalational anthrax and anthrax meningitis.

Based on clinical experience from the bioterrorism-related anthrax expo-
sures of 20011 and the possibility that a 8, enthraciy strain resistant to one or
MOTe anti-infectives might be used in a future bioterrorism event. CDC and
;ﬂ:}"' €xperts (e.g.. US Working Group on Civilian Biodefense) recommend

! treatment of clinically apparent inhalational anthrax in adults, adolescents,
g;;’l’:’l‘i’m 'hfl;‘:‘l?tt'urs as the result of exposure 10 anthrax spores in the context
’cZiman:jl':\ -~Iﬂ¢ or bioterrorism be initiated with a multiple-drug parenteral
bl ':w"';i‘ l“";‘* ciprofioxacin or doxycycline amd 1 or 2 additional anti
Uealma-.? ’lc 'mf: ‘H.\' be cﬂcch\'c’. Other drugs to be included in the initial
aninvir “%‘ r“)‘]‘ﬂ‘:;.‘:‘ ciprefloxacin or doaycycline should be sefected hased
oainviii aﬁ‘l;’:nhﬁ‘ |d> .Vpu\\xh‘luy of efficucy. adverse elfects. and cost. Bused
APICRos i o du:» f.bL'\ lhu! have been; sugpested s pussi uhl]cx 1o megment
amphericy dmdm“..t’_fdmclm such multiple drug regimens mclgulu: chlor
merOpenc, rm”ti““;lu‘n', ntampin, vancomycm, claithiomycin, imipenen,
thray, HENINEIN are h;.b,,,,‘ln,'l"“l""' ‘)ph{l!llrll regimens o lreaunent pf an
PECIEd, carly iy :np;,'fl-\., :'le» However, if meningitis is ¢ '|!ll|xl|«-¢l or sus
Sugges multiple dry .‘,; : um-. mlu('l'wc freatment is ertical. Some 1'Imu.‘l.'|||~s
floxacing un 2 ‘ﬂ'jlllhkn'.l ?'v'“‘ 0 u.tlmic\‘ # Muorogquinolone (e.g., cipra
Or penicillin, imeropeyem :‘Ef"": with poold CSE pernetration (e.g., aunpicillin

For ntormation r;n tre: |l ‘"."'"n'- VB I,
Jaxis '0|luwiug e l ‘mun of unthiix and recommendations for prophy
5 POSUIE W anthray spores, see Usen: Anthrax in Ciprofloxacin
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asymptomatic individuals, the disease has remained dormant for Prolan
periods and active melioidosis was not evident for up to 29 years later. usugfd
at a time when the patient was immunosuppressed, If left unireated, ,IC: Iy
septicemic infections can be fatal within 2448 hours after onset. B. peo ey i
allei is widely distributed in water and soil in many tropical und ﬁuh;m ?m
countries and melividosis s endemic in Southeast Asia and northem Au\.nl;lclal
Person-to-person spread occurs only rarely. B. pseudomallei uslly h. [mm'
mitted to humans from contaminated materialy (e.g.. soil) via co;n:{q 4.\s~
nasal, oral. or conjunctival mucous membranes, contact with absa U

: ded or
erated skin. or, rarely, by mhatanan. Laboratory workers have become iufegl-::&

via aerosols from f. pserdomalle: cultures,

Patients with localized or disease may be effectively treateq With
prolanged regimen of oral anti-infectives (e.g.. oral doxycycline in con; unctj 2
with oral co-trimoxizole ). Hawever, patients with severe illness should m:,"

an initial parenteral regimen of ceftazidime. imipenem. or Mmeropenen (so <
clinicians recommend that ¢o trimoxazoie ulso be included. especially i|‘$c
patient is septicemic) followed by a prolonged maintenance regimen of “rel
anti infuctives (e.p., co-trimaxizole with or without doxyceyeline, (See Bur:.
holderia Infections under Dosage and Administration: Adult Dosage.) In pa.
tients with melioidosis septic shock, adjunctive use of filgrasim (g'm““‘ucyle
colony-stimulating factor; G-CSF) during initial treatment has been suggested
After the maintenance regimen ix completed, life-long follow-up iy <
mended since relapse of melioidosis can occur despite effective
therapy.

8. psendomialter has been studied for and is considered a potential pathogen
for aerosel distribution in the context of biologic warfare or bioterrorisa, Acute
respiratory or systemic infection probably would veeur following high doge
icrosol exposure to B, pscudomallei, Some experts (e, US Army Megical
Research Institute of Infectious Diseases |[USAMRIID), European Commis.
ston’s Task Force on Biclogical and Chemical Agent Threats [BICHAT)) staze
that the same treatment regimens recommended for naturally occutring me-
lioidosis should be used !f the disease occurs in the context of biologic warfare
or bioterrorism.

Glanders  Meropenem has been recommended for the treatment of
glanders’ caused by B. mallei.

Human infection with B. matlei is rare and has occurred principally in
veterinarians. orse and donkey caretakers, and abattoir workers exposed to
infected animals (usually horses, mules, or donkeys). There have been ne nat-
urally acquire: cases of human glanders reported in the US for more thun 50
vears, and the disease currently is reported only sporadically in Asia, Africa.
the Middle East, ané South America. . maller occurs only in infected, sus-
ceptible bosts. and the transmission rate from infected animals to humans ap-
pears 1o be low. Person-10-person spreaé occurs only rarely.

Because experience is limited regarding the reaunent of human cases of
glanders, optimum regimens huve not been identified. Some clinicians suggest
that streptomycin in conjunction with a terracycline is the regimen of choice
and alternatives are streptomycin in conjunction with chloramphenicol or im-
ipenem monatherapy, Other cliniciuns suggest that, pending results of in vine
susceptibility tests, regimens recommended for treatment of melioidosts canbe
used for initial empiric treatment of glanders sirce these Burkilderia species
are similir und efficacy data are avuilable reparding use of these regumens in
patients with melioidosis.

8. maliei has been studied for and is considereil u possible pathogen for
aerosol distribution in the context of biologic wartare or bioterrorisni. Some
experts (e.¢.. USAMRIID, BICHAT) state that the same treatment regimens
recommended for maturally occurring glunders should be used 1f the disease
occurs in the context of biologic wurfare or bicrenorism,

B Campylobacter Infections  Meropenem is used for the treatment of
systemic intections caused by Campylebacier feins=. Some clinicians suggest
that the drag of choice tor these intections is a third generation cephalospora
ar gentaicin, amd alterutives ae wnpieillin, imipenem, or meropenem.
m Capnocytophaga Infections  Meropenem has been recommended
for the (rearment of infections cansed by Caprocviophaga cammorsus®.

Optimmm regimens for the geatment of infections caused by Caprocy o
phaga have not been identitied. Some clinicians recommend use of penicillin
G or, altermatively., u third genecation cephalosponin (cafotaxime, ceftizoxime.
cettrinxone), a carbapenent (mipenein or meropenem), vancomyein, a fuoro-
quinolone, or clindamycin.

m Clostridium Infections  Meropenem is recommended by some ¢li-
niciny as an alternative to penwillin G tor the treatment of intections caused
by Clostiadune perpringenst in individualy with penicillin hypersensitivity of
for polymiciobil mtections.

& Nocardia Infections  Meropenem is used for the treatment of infec-
tions inved by Nocardiat. Co-trimonazole usually is considered the drug of
tist choive Tor Nocardia infections; altematives include sulfisoxazole, u te
vieycline (e.e., deayeycline, minocyeline), o carbapenem (imipenem or wer:

openem), wikacin, ceftrianone, fiaed combination ol amoxicillin and clavy-
lanute, cycloserine, or linezolid. In

e Vitro susceptibility testing. it availuble, 1§
recommend for isolutes from patients with mnvasive disease and those unuble
1o tolerute o sultonamide. ‘ .
B Rhodococcus Intections
mycin is recommended
equit, Optimum regime

recom-
anti-infective

s Meropenem in conjuiction with yauwe
for the treatment of infections caused by Rigedocorc
us for these infections have not been wdentified. SO0
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clinicians suggest ;Iml ti]c regimen of choice is vancomyein with or without a
Auoroquinolent, rifampin, a carbupenem (imipenen: or meropenem). ar ami-
pacin.

@ Empiric Therapy in Febrile Nentropenic Paticnts  Meropenem
is used alone or in conjunction with other anti-infectives for smpiric anti-in-
fective therupy of presumed bactenal infections in febrile neutropenic pa-
tientst, s ’

Successiul treatment of anfections in uloeytopenic patienls requires
prompt inirinrion ul'_l:_mpn{c anti-indective 1l p\-(c\-_¢|.\.-|1m;c‘.“ 5 the only
sign or symptom nf mFLllc‘lmm and anpropaiitle modiication of e initinl regi-
men if the duration of fever and europenia is pretacted. i specitic site of
snfaction i« identified, o it \-rgnni.un\'lx‘\iwl:lr\lmtlu‘ initiad regimen are present,
The initial empiric regimen slionld be chosen hased on the underlying disease
and other host tactors that may aftect the tegree of visk and on locil ¢pidemi
clogic data rrg;ml;r.g ustal '_:1I|uyn‘|h' in Ilhgﬂao panients nml_ dara regarding their
in vimro susceptihiliny 1o lable anti-infective agenis The (act that gran-

ative bacleria kave become predominant pathogen in febaile neutropenic
patients chould be considered when sel ting {1 empirc nnti-infective regimen,

Np empiric reaimen lizs been wlentificd that would be appropriate for all

parients. Regimens that have been r{'t‘mmm:'miml for cmpiric thetapy in fekrile
neumopenic patients with pqcfuméd acterial infeetioms include monotherapy
with a thinl or fourth gencration cephalosporin di.e.. ceftazidime. cefepime) o
4 carbapenem (e.g.. imipenem and cilastarin sodinm. meropenem) or ¢ aithi-
narion therapy consisting of a A-lactam antibiotic de.g.. ceftazidime, ceftriny-
ane). A carhapenem (e.g. imipenem. maropencml. an extenderd-spectrum pen-
willin (e.g.. tiearcillun., or a fixed combination of an extended-spectrum
per:icilli" and a g-lactamase Iinhibir_nr (a.g.. piperacillin and tnznbactam. ticar
allin and clavulanate) given in conjunction with an aminoglycoside {e.g., ami-
Lacin. gentamicin. tobramycin}.
0S4 recommiends use of A parenferal empiric regimen in most febrile
peuTopenic patients: use of an oral regimen (e.p, oral ciprofloxacin and oral
amosicillin @nd clavulanate) should be considered only in selected adults ut
Jow risk for comphications wha have no focis nf hacterial infecrion and ho
signs o symptoms of systemic infection other than fever. At health-care facil-
jtias where pram-positive bucteria are common causes of seticus infection and
pse of vancomvein in the initial empiric regimen is considered necessary, 1IDSA
recommends 2- or 3-drug combination therapy that includes vancomyein and
either cefepime. cefrazidime. imipenein. or mepenem given with or without
an aminaglycoside, vancomycin should be discontinued 24-48 hours later if a
susceptible gram-positive bacterial infection is not identified. Al health-care
facilities where vancomycin is not indicated in (he initial empiric regimen,
IDS A recurmmends monotherapy with a third or fourth generation cephalospo-
rin {ceftazidime. cefepime) or a carbapenem {imipenem, meropenem) for un-
complicated cases: however. for complicated cascs or if anti mictive resis-
wnce is @ problem, combination therapy consisting ol an aminoglycoeside
{amikacin. gentamicin, wobramycin) given in conjunction with an antipseudo-
monz! penicillin {ticarcilhn and clavulanate, piperacillin and tazobactam), an
antipseadumonal cephalosporin (ecfepime. ceftazidime), or a carbapenem (im
ipenen). meropencm) is recommended. Regardiess of the in‘tial regimen se-
lected. patients should be reassessed after 3-5 days ol uearment and the anti-
infective repimen altered (if indicated) hased on the pressnce or ahsence of
fever, identification of the causarive orgarism. and the linical condition of the
patient.

Published protocols for the treatment of infections in febrile neutropenic
patients should be consulted for specifie recommendations regarding selection
of the initial empiric regimen, when 1o change the initial regimen, possible
subsequent regimens. and duration of therapy in these patlents.

Dosage and Administration

Merapenem is administered by 1V injection ar IV

B Administration
infusion,

Recunstitution and Dilution  For direct intermiltent IV injection, 10
or 20 mL of sterile water for injection should be udded 1o a1 vial labeled as
containing 500 my or | p, respectively, of meropenem to provide a solution
contaming approximately 50 mg/mL. The vial should he shiken uptil disso-
1““"{1 aceurs and then allowsd to stand unli the solution is cleur. Reconstituted
:‘:]__lll.mllh should be used promptly, but may be stored for up (0 2 hours at 13-
25°C or up 1012 hours w 4°C,

For IV wfusion, vials fabeled as containmg 500 mg or | p of meropencin
Shf’l-lf‘tl be diluted in s compatible 1V solution. Alternauvely, vials labeled as
containing SOUmg or 1 ¢ may be reconstituted as dirceted for direct intermittent
IV injection nd the resulting solution added to an 1V container and further
diluted with a compatible 1V solution

Rate of Administration
over it 3- 10 5-minute period.

IV infusions of meropenem should be given over approximately 1330
minules.

® Dosage Meropenem is commerciully aviilable as the mibydrate; pe
tency and dosage of the drug are expressed on the anhydrous basis.

To minimize the risk of seizures, recommended meropenen dosige should
N0t be exceeded, expecially in putiens with factors known Lo predispose to

1V injections of meropencin shouldl be given

seizute uctivity, (See CNS Effects under Warning/Precautions: Wamings, in
Cautions.)

Meropenem CARBAPENFMS B:12.07.08

Adulr Dosage  Intro-abdominal Infections.  The usual adult dosage ol
merapenem for the treaiment of intra-abdominal infections is | g every § hours.
! ‘Mr'rlinpill'l, Far the treatment of bacterial meningitis in adultst, some cli-
meians recommend 3 dosapge of 6 2 daily. A dosige of 40 mp/kg every ¥ honrs
daily tup 10 6 @ daily) s been used in conjunction with ceftriaxone or cefo-
fasime mmbolis with meningitis.

lory Tradt Infortions. |t meropenem is used for the treatment of
al phemaniat (including hospital-acguared, vemntilator-associated, or
health-care-assaciated infectinns). some clinicians recommend that aclults re-
eeive g cdosage of | g every 8 haurs,

Skin andl $kln Structure Infections,
tar the rreamment of complicale
every 8 hours.

% ‘The usual adult dosage of meropenem
i skin and skin structure infections is 00 mg

by 3::::}:::::::‘?::‘ll:fffll;nnh HF"’{\\' the treatment of severe melioidosist caused
Ilillft‘(‘.;inm nil e t\r Erémr ety |h1? LS Army_\‘\-'_IL‘jJ.u:al Kesearch Instinite of
ST seases (L AMRIID) and ather clinicians re_cnrnmer.;l a merope-

: ige of 25 meg/kg IV every 8 hours (up to 6 2 daily); eoncomitant co-
'.“"_l‘l-"“?‘“‘k‘ & mofkg of trmethoprim daily given in 4 divided deses | may be
indicated in septicemic individuals, Other climicians recommend a meropenem
dosage ul (451 o every 3 hours with or withow co-mimoxasole, The initial
peirenteral regimen should be continued for at Jeast 14 days and until there is
clinical improvement. Althowgh the mediar: time to fever resolution is 9 days,
some patients may remain febrile for prolonged periods despite appropnate
HHI!!“lt_'r::hlz!l therupy. When appropriate. treatment may be changzed 10 an oral
maintenance regimen (e.g., oral co-trmoxazole with or without oril doxycy-
cline] and continucd for ar Jenst 3 -6 months o prevert recrudence or relapse.
Mare prolonged oral maintenance therapy (up to 12 months ) may be necessary,
tepending on the response to therapy aml severity o initial lness.

Altwough only limited experience s available reparding the treatment of
bwman cases of glanderst, sore clinicians suggest that the meropenem regi-
mens recommended Tor the treatment of severe melividosis also can be used
for the trearment of glanders.

Pediatric Posage  Clildren weighing mare than 50 kg should receive
the usually recommended aduir dosage of nieropenen.

Intra-abdominal Infections, For the treatment of intra abdominal infections,
children 3 months of age and older weighing 50 kg or less should receive 20
mgkg (up Lo | gl every B houts.

Meningitis, For the treamment of meningitis, children 3 months of age and
older weighing 50 kg or less should receive 40 mg/kg (up 0 2 g every 8 hours,

Skin and Skin Structure Infections. For the reatment ot complicated skin
and skin structure infections, children 3 months of age and older weighing 50
kg or less should receive 10 mg/kg (up 10 500 myg) every 8 hours.

Burkholderia Infections.  Some clinicians suggest that children older than
3 rmonths of age can receive meropenem in a dosage of 10-20 mydke every 8
hours for the initial treatment of melioidosist caused by B, psendonilei or
glanderst caused by B. mallel. Concomitant therapy with co-trimaxazole may
be indicated in those with sevare ilincss. These cliniciuns state that children
weighing more than 40 kg may receive the meropenem dosage recommended
for adults with these infections. (See Burkholderia Infections under Dosuge and
Administration: Adult Dosage.)

Geriatric Dosage  The manufucturer states that dosage adjustnent is
not necessary for gerfamic patients with creatinine <learances enceeding SO mbLy
minute. For geralric patients with reduced renal function, dosage should be
adjusted according Lo the guidelines for other adults with renal impairment.
{See Dosage in Renal and Hepatic hmpairment under Dosage and Administra-
tion: Dosage.)

m Dosage in Renal and Hepatic Impairment  Desage of merope-
e showld be modified aceotding w the degree of renal impairment in adults
with ereatinine elearanees of SO mL/winute or less. The manuficturer and some
clinicians recommenid Qat adults with creatinine clearances o 2630 mL/min-
iz can receive the tsual dose every 12 hours, those with creatinine clearances
of 1025 mb/uvnote can eegive alt tie usaal dose every 12 hours, and those
with cleatinine clearances lzss than 10 mL/minute cn receve half the usual
dose every 24 haurs. 1F & measured creatinine clearance 18 unavailable, the
patient’s creatinine clearies (Cer) cun be estimated using the following for-

mulis:

Cor male = (140 — age) = weight
72 K serum creatinine

Cor female = 085 X Cer mule

where age is in years, weight iv in kg,
and serum creatinine is in mgAdl.

Because meropenem is temoved by hemodialysis, supplemental doses
should be given after cuch hemodialysis session. Meropenem also is remaved
by virious forms of COontnuous renal replacement therapy, including conlinu-
ous venoveneds hemodiahltration ICVVHDE), cominuous venovenous hen-
afiliration (CVVHIE) and continuous ambulutory peritonenl dinlysis (CAPDY
Therelore, (0 avoid inudequate MErORENEHL CONCENTENIIDNS in wuric paient:
undergoing these procedures, dosage adjustments wre necessiy and should be
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based on characteristics of the specific procedure (e.g.. filter or membrane type,
amount of filtrate producex, dinlysate flow rate). )
The rlnanuf:!ciurer stattes that there is a Inck of ¢xperience with use of mer-
openen in pediamic patients witl rewal impainment. Some elinicians sugpest
that pediarric patients undergning hemedialysis receive meropenem doses nfler
hemodialysis.
Dusage adjustment is not necessary in patients with hepatic impiirment,

Cautions

B Contraindications  Known hypersensitivity 10 meroperem, other ¢ar-
bapenems, or any ingredient in the formulation,
Hixstory of anaphylactic reaction to (3-lactames.

m Warnings/Precautions  Warnings  Superinfection/Clostridinm dif-
ficile-nssocinted Colitis.  Possible emergence and vvergrowth of nonsusceprible
argamsm, Care il ahservation of the patient is essential. Tustitote approprinte.
therapy 1l superinfection oecurs.

Treatment with ann infectives may permit overgrowth ol clostridia. Con-
sider Clasieidinn o associated dimrhea and colitis (antibintic-assacinted
psevdorembranous colitis) if dinrhen develops and manage necordingly.

Somre mild cases of C. difficile assecinted diarrhea and calitis may respond
1o discontinuance alone Manage moderate to severe cases with fluid, electro-
Ivte. and protein supplementation; appropriate anti-intective therapy {e.g.. oral
metromidazole or vancomycind reeommended iF colitis is severe,

CNS Effects.  Seizures and other adverse CNS effects reported during mer-
openem therapy. especially in those with underlving CNS disorders (g, brain
lesions. history of seizures), bacterial meningitis, or compromisad renal fune-
tion.

Do not exceed recommendsd dosage, especially in those with known fac-
tors that predispose 10 seizures. Anticonvalsam therupy should be comtinued in
those with krown seizure disorders.

If focal tremors, myoclonus. or scizures occur, evaluate the patient nenro
logically. initiate andconvulsant therapy if necessury, and determing whether
meropenem dosage should be decreased o the drug discontinued.

Seasitivity Reacrions  Hypersensitivity Renctions.  Serious and oced-
sionally faml hypersensitivity reactions (e.g.. anaphylaxis) reported with g-
lactams.

If hypersensitivity oceurs, discontinue meropenem and institute appropriate
therapy as indicated (e.g.. epinephrine. corticosteraids, and maintenance of an
adequate airway and pxveen).

Cross-hypersensitivity.  Partial cross-allergenicity emong S-lactam anhbi-
otics. including penicillins. cephalosporins, and other g-lactams,

Prior to mitiation of meropenem therapy, make carcful inguiry concerning
previous hypersensitivity reactions to merepenem. cephalosporins, penicillins,
or other dra

s

General Precautions  Selection and Use of Anti-infectives, To reduce
development of drug-resistant bacteria and maintain ¢ffectiveness of merope-
nem and other antibacterials. use only for reaument or prevention of infections
proven or strongly suspected to be caused by susceptible bacteria.

When selecting or modifying anti-infective therapy, use resuhs of culture
and in v itro susceptibility testing. In the absence of such data, consider local
epidemiologs and susceptibility patterns when selecting anti-infectives lor em-
pmic therapy.

Laboratory Monitoring,  Periodically assess organ system functions, in-
cluding renal. hepatic. and hematoposetic, during prolonged therapy.

Sadium Content.  Each g of meropenem contains 3,42 mEqg (90,2 mg) of
sodium w sodium carbune,

Spetific Populations

Liattution.
with caution
_ Pﬁdmuu Use.  Safety and efficacy not established in childien younger
than 3 monthe, of ape,

Geriatric Use,  Nu substantial differences
1o younper "’_41““"- bt increased SENSIIVILY cang
) SUbT‘.unl.uJIy eluminaed by kidney
tients with unpained renal function Sel
function penodically vince geriat I
pairment.

Na dosage adjustinents except these relied 10 e
i Renal and Hepanie lopaismen ander Dusige und

Hepatic Jmpuirmen Phunmawokinenes ol ulfected by Do vt i
ment: dosage adjustiments no reguied

Hunul_ lmpgirmuul. Decveused clearance Dosage adjustinems recom
mended in paticnts with creulinine cleiunce less (hin St mbfuinue, (See
Dosage 10 Renal and Hepatie Tmpainmem ader Dosige and Adininistirnion:
Dosape.) ;

Pregmancy.  Category 13, (See Users Guide)
Nat known whether meropenemn is distibuted inta milk, Use

in safety und eificacy relative
3 W Be vuled out,

s sk of wxicily may be greiter in pi-
el dusape with caulion and wssess renil
hents are imore likely 10 lave renal inn-

il T tion, (See Phasape
Administration: Dosuge, )

i

m Common I.*tldt‘l:l‘sl' Eflects  Adverse effects reponed m 14 o muore
of patients tecelving meropenem including Gl eftects (dimrhen, nausen, vom-
iting, comtipation), loca redctions (pain and inflammation al illjcclill}l site,
phiebitisfthrombophletis), heidache, anemia, rish, MULlUS, sepsis, ipne :
shock, glossitis, ad vral cundidipsis. PHESURIN,
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Drug Interactions

N - s P . o
m Aminoglycosides  Potential pharmacologic interaction (synergistic an-
tibacterial effects against Paeidomeiios goruginos).
W Probenccid  Pharmacokinetic interaction (decreased renal mubylg, 4.
cretion ol meropencm, increased sysizmic expusure and prolonged Meropenem
hall life ), Concomitant use not recommended.

B Valproic Acid  Pharmacokinetic interaction {valproic acid serum cyp-
centrations mey he decreased 10 subtherapeutic concentrations; possible i
creased risk of seizmes), Use concomitantly with caution,

Description

Merapenem is a synthetic carbapenem antibiotic structurally and phammi-
.cnl_ng ically related 1o other carbapenems (e.g., imipenem, ertapenem). Unlike
imipenem, meropenem has o methyl group ot position | of the 5 nembered
Ting, which confers stabulity against hydrolysis by dehydropeptidase 1 (DHp
1)y present on _t}!e brush l?nrdcr of proximal renal wbular cells and therefore
d:)es not require concomitant adminiswation with @ DHP-1 inhibitor such a5
cilastatin.

. Meropenem usually is bactericidal in action. Like other B-lactam antibi.
otics. the antibacterial activity of meropenem resules from inhibition of bacterig]
cell wall synthesis. Meropenem has a broad spectrum of antibacterial activity
and is active against many gram-positive and -negative bacteria and some an.
acrobic bacteria, The spectrum of activity of meropenemn resemblas that of
imipenem: however. meropenem generally is more active in virro against En-
terobacterincene and bess active against pram-positive hacreria, Like imipenemn
meropenem is highly resistant to hydralysis by a variety of -lactamases (jn.
cluding penicillinases, cephalosporinases. and extended-spectrum GHacta-
mases} hul appears o be more susceptible 1o hydrolysis by metallo-Zlacta-
mases.

Meropenem is active in vitro and in clinical infections against many zram-
positive nerobic and facultatvely aerobic bacteria, including Sireptococcus
prewnaniae {penicillin-suseeptible strains only:, 8§ pyagenes (group A G-he
molytic streptococcid, §. agaloctiae (group B streptococei ), Staphylococcus au.
seus (including  B-lactamase-producing strains, but not oxacillin-resistint
[methicillin-resistant| strains), Enferocaccis faecalis (not vancomycin-resistant
strains), and viridans streptococci. ‘The drug also is active in vitto against §
enfdermicdiv (including 8-lactamase-producing strains. but not oxacillin-resis-
tant strains).

Meropenemn is uctive in vitlro and in climeal infections against mny gram-
negative uerobic and facultatively aerobic bacterio. including Esclierichia coll,
Haewophilus influerizae (including B-lactamase-producing strainsi, Klehsiella
preuntoniae, Neisseria rmeningitidis, Proteus mirvabilis, and Pseudemonas ge-
ruginasa, The drug also is active in vitro against Aciiietobucter, Acromonas
Ayvdraphifa, Campylobacter jejuns, Citrobucter diversus. C. freundii, Entero-
acter cledeae, H inflvenzae (ampicillin-resistant, non-G-lactamase-producing
strains; BLNAR), Havnia alvel, K. oxvtoca, Moracella catarrbudis (ncluding
B-lactamase-producing stwins), Morganetia marganii, Pasieureila multocida,
P.ovulearis, Saimonelia, Shigella. Servatia marcescens. and Yersinia eniero-
colitica.

Meropenem is active in vitro and in clinical infections agunst some an-
aerobic bacteria, including Bacterowdes fragilis, B. drenmwtaonicron, and Pep-
istreptovoreuy, The drug alse is active in vitro aguinst B distasoris, B, ovans,
B, uniformis, B wrealyticus, B, vadgaius, Closteidiem Ji LU perfringens,
Ewbacterivn lentwnr, Fusobacrteraon, Prevorella bivia, £, fermedia, Pome:
laninegenive, Forphyromonas asacefar olyiica. and Propionibacrerinn acnes.

Cross tesistinee nuy oceur between meropenem and other carbapenems
e, imipene i,

Merapenen is distributed inte niost body tissues and Auids, including bron-
chial mucosa, hung, bile, gynecologic tissue (endometrium, myomatriunt.
aviiry, cervis, fallopian tubed, muscle, heart valves, shin, ierstitial and pen-
wonend uid, and CSE, Plastm protein binding s approsimately 2. The drug
i prantiolly netabolized woat least one miciobiologically inactive metabolie
About 705 ot an 1V dose i elinnnated in urine as unchanged drug by tubukar
secretion wd glomerulve filration. The plasmu hall-lite of meropenem 18 4p-
praximately 1 hwur i adudts with noral renal tunction and 1.5 hours in chil-
dren 3 niomths 102 yewrs of age. Plasma balilire is increased and clearance of
the drng s decreised inpatients with repal inpament,

Advice ta Patients

Arlvise patients thar anripacterials (including meropenem) should only Pﬂ
st Lo b Dactenid fections and nor used 1o treat vicd infections (e.g., 5%
v vold ),

lmponance of completing full course of therapy, even if feeling herter after
i bew days

Advise patients that skipping doses or not completing the full course of
therapy niy decrease eftfectiveness and inerease the likelihood that bactetia

will develop resistinee und will not be treatable with meropenenm or ol
antibacterials in the future,

) Im|m|‘|-.|wtlcc b iutorming cliniciany of other medical conditions, including
ustory ol seirures,

lmpon;myn‘: ul discominuing therapy and wtorming clinician if an allergic
or hypersensitivity reaction occurs,

33



=

lmpo_mmce of informing clinicians of existing or contemplated concomitant
therapy, including prescription and OTC drugs, and any concomitant ilinesses.

Importance of women informing clinicians if they are or plan to become
pregnant or plan to breast-feed.

Importance of informing patients of other important precautionary infor-
mation. (See Cautions.)

Overview" (see Users Guide). For additional information on this drug
until a more detailed monograph is developed and published, the manu-
facturer's labeling should be consulted. Il is essential that the manufac-
turer’s labeling be consulted for more detiiled information on usual cau-
tions, precautions, contraindications, potential drug interactions,
laboratory test interferences, and acute toxicity.

Preparations

Excipients in commercially available drug preparations may have clinically
important effects in some individuals: consult specific product labeling for details.

Meropenem (Trihydrate)

Parenteral

For injection. 500 mg (of anhydrous Merrem™ L.V., AstraZeneca
for IV use meropenem)

only

1 g (of anhydrous Merrem® I.V., AstraZeneca

meropenem)

#Use is not currently included in the labeling approved by the US Food and Drug Administration
Selected Revisions January 2009, © Copyright, January 1997, American Society of Health-System
Pharmacists. Inc.
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cefoTEtan Disodium
B Cefotetan is a semisynthetic cephamycin B-lactam antibiotic.

Uses

Cefotetan is used for treatment of urinary tract, lower respiratory tract, skin
and skin structure, bone and joint, gynecologic, and intra-abdominal infections
caused by susceptible bacteria and also is used for perioperative prophylaxis.
Cefotetan should not be used for treatment of meningitis or other CNS infec-
tions.

Prior to initiation of cefotetan therapy, appropriate specimens should be
obtained for identification of the causative organism and in vitro susceptibility
tests. Cefotetan therapy may be started pending results of susceptibility tests,
but should be discontinued if the organism is found to be resistant o the drug.
In certain serious infections, including confirmed or suspected gram-positive
or gram-negative sepsis, when the causative organism is unknown, cefotetan
and concomitant therapy with an aminoglycoside may be indicated initially
pending results of susceptibility tests. If an aminoglycoside is used concomi-
tantly with cefotetan, renal function should be monitored. (See Drug Interac-
tions: Aminoglycosides.)

B (Cwam nacitiva A anahis Rastarial Infoctinne Cafatatan ic nead in
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Theophylline

——

Ginkgo * (4
// o

o interd
Th ‘mcnlﬂl ¢
!'W!

ction between ginkgo and theophylline is based on
vidence only.

| evidence

finica :
¢ sions found.

No interd
imental evidence

Exper’ ; :
s oxperi mental study in 7ais pretreated with oral ginkgo extract

0meAs daily for ﬁ‘dn'\fs. the serum levels and AUC of a single
- oral dose of theophylline given onday 6 were reduced by
about 205 and 40%. rctpecti\‘el}', I'he ;learance was increased by
0. A less marked effect was seen with ginkgo 10 mg/kg (30%
icrease i clearance). ‘Slm]lar results were seen with intravenous
theophy 1ine 10mg/ke-

mhanism

This interaction is thought to be due to the induction of the
wtochrome P430 isoenzyme CYP1A2 by ginkgo. Theophylline
is a substrate of CYPIA2 and by inducing the activity of this
isoenzyme. theophylline is more readily metabolised and cleared
from the body. However. ginkgo had no relevant effect on another
CYP1AZ substrate, caffeine. in humans. See Ginkgo + Catfeine,

page 242.
Importance and management
The evidence for this interaction is limited to experimental data

and the cose of ginkgo used is far higher than the most commorn
dinica] dose. A human study using calfeine as a CYP1A2 probe

substric. found that ginkgo does not affect CYP1A2 (o a clinically
Telev
on i

an

extent. Therefore an interaction with theophylline based
mechanism is unlikely to be clinically important.

F. He 7. Herb-drug interactions: Effect of Ginkgo

Sur ), Zhiang Y. Li L. Cui : Gink
- theophylline in rats. Food Chem Toxicol

xiract on the pharmacokinetics of
45, 2441-5.

Iy relevant effect
ffects of tolbu-

Ginkgo + Tolbutamide

Gingko does not appear to have a clinica

U0 the metabolism or blood-glucose-lowering ¢
tamide.,

IClinical evidence

d"’ heulthy subjects, ginkgo extract (Ginkgold) ‘o ratio of
td”'\" lor 7days had no effect on the urinary metabolic 1 l‘|||-|
‘thuumlde.' Similarly, in another 18 healthy subjects, I”‘ll“ ::..
%mkl"“ extract, EGb 761, at a dose of 120 mg twiee dui ?,I i
;jn,){ng daily for 8days, had no effect vn the metabolisi

D | “to i :

e 125-mg dose of tolbutamide.” sk 360 mE daily
1 another study in 10 healthy subjects, ginkev |25-mg ord
o days slightly reduced the AUC of u single .ant changes
o= O olbutamide by about 16%. with no -"g'"“;:‘d o

” pharmacokinetic parameters. The ginkgo® l,ﬂ’(‘:l 6% '(crpfnc
$0ld, which contained 24% flavone glycosides 4!

120mg twice

 Other
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act ¥
ones, The Pharmacodynamics of

cant alte
ly altereq although there was atef
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of its hypogly

o h ndency tow; : i
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) e effects by ginkgo (144 reduction).?
xperimental eyvidence

In an experimental siudy
hc.mn) A single 4¢) mg/k %
lv:\ hlmluIAglucmc-hnwr%n
a single 100-mp/kg 5
4.0-".1[.'."\!1 dose Lb‘l\‘k -
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Igln‘kgn 32 mefkg given daily for S days
(V(“‘L of tolbutamide significantly reduced
[ L?l'(l'ikl" aged rars. However, when
e ol ginkgn was given w 2
tolbutamide, i e
when

; single
the blood-glucose levels were
compared  with tolbutamide alone.

0 o e

elfects of lnlhummldcb“ potentiated the  blood-glucosc-lowering
Mechanism

It was sug

g(e_\Yli)(L((\t(‘)‘“bynkEfl might induce the cytochrome P450
ever, the rlinicul" .l y S ipihmtailes s mesibol i), Howe
e Vl'f ‘“{f y shows that ginkgo has little or no clinically

eltect on CYP2CY. The disparate effects between single

and multiple dos ini i
se administration rir
e nistration in the animal study are not under-

1s0enzyme

Importance and management

Fm'm ![w clinical evidence. it is clear that ginkgo has little. if
m;y. effect on the metabolism and blood-glucose-lowering effects
of tolbutamide. A clinically relevant interaction therefore seems
unlikely.

Tolbutamide is used as a probe drug for CYP2C9 activity, and
lhcrpf()(c lhese results also suggest that a clinically relevant pharma-
.cokmqu: interaction between ginkgo and other CYP2C9 substrates
15 unlikely.

. Mohutsky MA, Anderson GA, Miller JW. Elmer GW. Ginkgo biloba: evaluation of
CYP2CY drug inferactions in vitro and in vivo. Am J Ther (2006) 13; 24-31

Zadeyan G. Rokitta D. Klement S, Dienel A. Hoerr R. Gramaté T, Fuhr U Effect
af Ginkge hifoba special oxtract EGb 761" on human cytochrome P50 activity
ascccklaﬂ interaction study in healthy volunteers Eur / Chin Pharmacol (2012) 68,
353-60.

. Uchida S, Yamada H, Li DX, Maruyama S, Ohmon Y. Oki T, Watanabe H. Umegaki K.
Ohbashi K. Yamada . Effccts of Ginkgo biloba axtract o1 pharmacokinetics and phar
macodynamics of tolhutamide and midazolam in healthy volunteers. J Ciin Pharmacol
(2006) 46. 1290-1298.

Sugiyama T. Kubota Y, Shinozuka K. Yamada S. Wu J, Umcgaki K. Ginkgo biloba
extract modifies hypoglycemic action of tolbutamide via hepatic cvtochrome P450

%54

mediated mechanism in aged rats. Life Sci (2004) 75, 1113
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Ginkgo + Trazodone

Coma developed in an elderly patient with Alzheimer’s disease
after she took trazodone and ginkgo.

Clinical evidence

An RO-year-old worman W ith Alzheimer’s dise
a few days alter stavting 1© fake low dose _tmzmlopc ‘
(I dly and ginkgo. The patient woke immediately after being given
daily ¢ £0. 1
flumazenil Lmg intravenously.

ase begame comatose
20mg twice

E xperlmental evidence

No relevant data found.

Mechanism

It was suggestes

jeal direct elfect o0 the .

Wils quppested thiat pinkgo mers
S e

onoids n the 2inkgo had a s;u_bclm.-
fazepine receptor. In addition, 1t
wed the netabolism ot trazodone
bolite, 1-(m L'hlumphcn_\IW(ml;wCI;\(inc (mCPP) by
m.-m’\u o ywenzyime cYpPiad. The increased lc\'c‘.s.
o l‘\u:uu-'_vm o have enhanced the release of
¢ acid). Flumazenil may have b\ugkgd
Iy, thus causing the GABA acuvity
a clinical etfect. However,
has not been seen

| that the Hay
benzod

(o ils acuve
the v)hl\'hmmc Ut
of the metabolte WL g
GABA (gammid amino buty ';‘
he direct effect of the l‘;\\ﬂ{l»lk.d B
:u fall below \hcnlcvrzlh:«j:‘uz\lmAJ L
pote that clinically g
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Monografi obat di Drug Interaction and Analysis

1942 GENERAL INDEX

Nicardipine

3 cyclosporine, 757

4 grapefruit juice, 1243

3 propranolol, 1609
Nicorette

see Nicotine
Nicotine

3 adenosine, 30

3 cimetidine, 514
Nicotinic Acid

4 aspirin, 224

4 ethanol, 1046

3 lovastatin, 1480
Nifedipine

4 amoxicillin, 131

4 caffeine, 351
carbamazepine, 388
cefixime, 415
cimetidine, 515
clarithromycin, 600
cyclosporine, 757
diltiazem, 899
doxazosin, 938
fluoxetine, 1141
food, 1189
Ginkgo biloba, 1222
4 ginseng, 1223
3 grapefruit juice, 1243
5 indomethacin, 1304
4 insulin, 1316
3 itraconazole, 1348
3 lovastatin, 1480
3 magnesium, 1487
4 micafungin, 1552
4 morphine, 1578
2 nafcillin, 1589
4 omeprazole, 1610

4 orlistat, 1611
ital, 1611

3
3p in, 1612
i, 1672
sinidine, 1614

i
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Nimodipine (cont.)

3 grapefruit juice, 1245

3 valproic acid, 1620
Nimotop

see Nimodipine
Nipride

see Nitroprusside
Nisoldipine

3 cimetidine, 516

3 grapefruit juice, 1246

3 ketoconazole, 1377
Nitrazepam

5 warfarin, 1621
Nitrendipine

3 cimetidine, 517

4 digoxin, 869
Nitrofurantoin

4 phenytoin, 1621

4 propantheline, 1622
Nitroglycerin

4 acetylcysteine, 23

4 aspirin, 225

1 avanafil, 276

2 ergotamine, 1000

3 ethanol, 1047

1 tadalafil, 1622

1 vardenafil, 1623

Nitroprusside

3 clonidine, 638

3 diltiazem, 900
Nizatidine

4 ethanol, 1048
Nizoral

see Ketoconazole

Nolvadex

see Tamoxifen
Nordette-28

see Contraceptives, Oral
Norepinephrine

4 dextroamphetamine,

807 '
dine, 1258
s, 1289

Norfloxacin (cont.)

3 sucralfate, 1624

3 theophylline, 1625

3 warfarin, 1626
Normodyne

see Labetalol
Noraxin

see Norfloxacin
Norpace

see Disopyramide
Norpramin

see Desipramine

Nortriptyline

4 bupropion, 326

3 cimetidine, 518

3 pentobarbital, 1627

3 rifampin, 1627
Norvasc

see Amlodipine
Norvir

see Ritonavir

Nydrazid
see Isoniazid

Oﬂoxacin
3 antacids, 168
5 cyclosporine, 758
4 food, 1190
4 iron, 1331
3 procainamide, 1629
3 sucralfate, 1629
3 warfarin, 1630
Olanzapine
3 cigarette smoking, 1631
4 ciprofloxacin, 552
3 clomipramine, 626
4 fluphenazine, 1160
3 fluvoxamine, 1171
4 haloperidol, 1266
4 lisinopril, 1452
4 marijuana, 1491
3 ritonavir, 1632
5 sertraline, 1632
5 theophylline, 1633
Omeprazole
4 antipyrine, 183
4 aspirin, 226
2 atazanavir, 246
4 bismuth, 301
3 carbamazepine, 389
4 cilostazol,
4 clarithromycin, 601
3 clopidogrel, 642
4 clorazepate, 644
4 clozapine, 653
4 cyclosporine, 759
3 delavirdine, 794
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DRUG INTERACTIONS ANALYSIS AND MANAGEMENT 107

Amiodarone (eg, Cordarone) s
Theophylline (eg, Theo-24)

SUMMARY: Amiodarone may increase the concentration of theophylline, resulting in toxicity.
RISK FACTORS: No specific risk factors are known.

MECHANISM: Amiodarone is known to be an enzyme inhibitor and may inhibit the
metabolism of theophylline.

CLINICAL EVALUATION: The theophylline serum concentration in an 86-year-old man taking
sustained-release theophylline 300 mg twice daily increased from 93.2 mmol/L
(normal range, 55 to 110 mmol/L) to 194.2 mmol/L after amiodarone 600 mg/day
was started.” Symptoms included tachycardia, nervousness, and tremors that
resolved 2 days after theophylline was discontinued. The patient expired from a
cardiorespiratory arrest before this potential interaction could be further evalu-
ated.

RELATED DRUGS: No information is available.
MANAGEMENT OPTIONS:

= Monitor. Carefully observe patients maintained on theophylline for the develop-
ment of theophylline toxicity (eg, nausea, tachycardia, nervousness, tremor, sei-
zures) following the addition of amiodarone. One or more weeks may be required
for the onset and offset of this interaction because of the long half-life of amio-
darone.

REFERENCES:

1. Soto J, et al. Possible theophylline-amiodarone interaction. DICP. 1990;24:1115.

Amiodarone (eg, Cordarone) o
Thioridazine

SUMMARY: Amiodarone may increase thioridazine serum concentrations and produce additive prolongation of the QT
interval, thus increasing the risk of ventricular arrhythmias; avoid concurrent use.

RISK FACTORS:

™ Phormacogenetics. Only patients with the extensive metabolizer CYP2D6 phenotype

would be expected to experience increased thioridazine serum concentrations.
Poor metabolizers do not have the gene for production of CYP2D6 and would
likely already have high serum concentrations of thioridazine. Approximately 8%

of whites are deficient in CYP2D6, but the deficiency is rare in Asians (usually 1%
or less),

* Hypokalemia. The corrected QT interval (QTc) may be prolonged in patients with
hypokalemia, thus increasing the risk of this interaction. Any other factor that may
prolong the QTc interval increases the risk of this interaction.

MECHANISM: Amiodarone is an inhibitor of CYP2D6 and probably inhibits the hepatic
metabolism of thioridazine. Also, amiodarone and thioridazine prolong the QT
Interval, and additive effects may be seen.
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Monografi obat (meropenem) di Drug Interaction Analysis and
Management

frequency), bone marrow exam (to evaluate marrow sta-
tus), liver function tests (weekly initially, then monthly;
manitor more frequently if on concomitant hepatotoxic
agents), renal function, urinalysis; consider TPMT geno-
typing to identify TPMT defect (if severe toxicity 0ccurs)

For use in inflammatory bowel disease. monitor CBC with
differential weekly for 1 month, then biweekly for 1 month,
followed by monitoring every 1-2 months throughout the
course of therapy. LFTs should be assessed every 3
months Monitor for signs/symptoms of malignancy (eg,
splenomegaly. hepatomegaly. abdominal pain, persistent
fever, night sweats, weight loss) (Sandhu, 2010)

Test Interactions TPMT testing: Recent transfusions may
result in a misinterpretation of the actual TPMT activity.
Concomitant drugs may influence TPMT activity in the
blood.

Dosage Forms Excipient information presented when
available (limited, particularly for generics); consult specific
product labeling.

Tablet, Oral:

Purinethol: 50 mg [scored]
Generic: 50 mg

Extemporaneous Preparations Hazardous agent: Use

appropriate precautions for handling and disposal.

A 50 ma/mL oral suspension may be prepared in a vertical
flow hood with tablets and a mixture of sterile water for
injection (SWFI), simple syrup, and cherry syrup. Crush
thirty 50 mg tablets in a mortar and reduce to a fine
powder. Add ~5 mL SWFI| and mix to a uniform paste;
then add ~10 mL simple syrup; mix while continuing to add
cherry syrup to make & final volume of 30 mL; transfer to a
calibrated bottle. Label "shake well” and "caution chemo-

# 6-Mercaptopurine (error-prone abbreviation

phoma in Patients Receiving TNF-a Inhinig?‘%:t:?'e”k Toyi
Groups at Risk,” Eur J Gastroenterol Hepatn) 2‘0”93!1 Expang, M
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® Mercapturic Acid see Acetylcysteine on page 54

Meropenem (mer oh PEN em)

——

Medication Safety Issues

Sound-alike/look-alike issues:
Meropenem may be confused with ertapenem, mice-
nem, metroNIDAZOLE

Brand Names: U.S. Merrem

Brand Names: Canada Merrem®

Therapeutic Category Antibiotic, Carbapenem
Generic Availability (U.S.) Yes

Use Treatment of multidrug-resistant infection caused 3y

therapy". Stable for 35 days at room temperature.

Aliabadi HM, Romanick M, Desai, S, et al, "Effect of Buffer and
Antioxidant on Stability of a Mercaptopurine Suspension,” Am J
Health Syst Pharm, 2008, 65(5):441-7.
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Pregnancy Risk Factor B -

Pregnancy Considerations Adverse avents werms_
observed in animal reproduction studies. Incomplete .
placental transfer of meropenem was founa using
vivo human perfusion model

Lactation Excreted in breast milk/use caution s e

Breast-Feeding Considerations Small a(no?" T
openem are excreted into breast n?alk (case eped;vheﬂ
manufacturer recommends that caution bg exercr:fen
administering meropenem 1o breasl—teedilng WOl
dose related effects could include modification
flora

Contraindications Hypersensitivity 10 msrotzec‘i';"
component, other carbapenems, or i Dat‘el“ o
experienced anaphylactic reactions to beta-id

any
ve
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wamings Serious and occasionally fatal hypersensitivity
tions have been r(_epon'(ed in patients receiving beta-

m therapy; careful inquiry should be made cancerning

ous hypersensltlvity reactions to penicillins, cephalo-
orins, or other beta-lactams before initiating merope-

= prolonged use may result in fungal or bacterial
ne";ﬁn‘e(.,(m‘ including C. difficile-associated diarrhea
s(‘;JDAD) and pseudomembranous colitis, CDAD has been

( Néd -2 months postantibiolic treatment; use with

"bs:on in patients with a history of colitis. Seizures and

r:a:r CNS adverse evenls have been reported, most

of ‘:mon,y in patients with renal impairment and/or under-

";,? neurelogic disordt_ers.- Valproic acid (VPA) serum

Goncenn;atmns may be significantly decreased by concur-
rent carbapenem use leading to breakthrough seizures:
serum VPA concentrations should be closely monitored
after initiation of meropenem. VPA _dqsage adjustment may
not adequately compensate for this interaction. Thrombo-

nia has been reported in patients with renal dys-
function who are receiving meropenem.

Precautions Use with caution in patients with a history of
seizures. CNS disease, CNS infection, and/or compro-
mised renal function; dosage adjustment required in
patients with renal impairment

Adverse Reactions
Central nervous system: Headache, pain
permatologic: Pruritus, rash (includes diaper-area monilia-
sis in infants)
endocrine & metabolic: Hypoglycemia
Gastrointestinal: Constipation, diarrhea, glossitis, nausea,
oral moniliasis, vomiting
Hematologic: Anemia
Local: Inflammation at the injection site, injection site
reaction, phlebitis/thrombophlebitis
Respiratory: Apnea, pharyngitis, pneumania
Miscellanecus: Sepsis, shock
Rare bu! important or life-threatening: Abdominal enlarge-
ment abdominal pain, agitation/delirium, agranulocyto-
sis, alkaline phosphatase increased, ALT increased, AST
increased, anemia (hypochromic), angioedema, ano-
rexiz anxiety, aPTT decreased, asthma, back pain,
bilirubin increased, bradycardia, BUN increased, cardiac
ames: chest pain, chills, cholestatic jaundice/jaundice,
con‘usion, cough, creatinine increased, depression, dia-
phoresis, dizziness, dyspepsia, dyspnea, dysuria, €o0si-
nopriliz. epistaxis, erythema multiforme, fever, flatulence,
gastuniestinal hemorrhage, hallucinations, heart failure,
herziuriz, hemoglobinfhematocrit decreased, hemolytic
aneiz hemoperitoneum, hepatic failure, hyper-/hypo-
lerciur hypervolemia, hypokalemia, hypoxia, ileus,

INjector site edema, injection site pain, insomnia, intes-

ins coustruction, LDH increased, leukacytosis, leukope-

Nz melena, MI, nervousness, neutropenia, paresthesia,

PE /. pain peripheral edema, platelets decreased/

NCteased, pleural effusion, PT decreased, pulmonary

:ﬁ'”? positive Coombs test, pulmpnary embulism,

sor’:wf”u'e' respiratory disorder, seizure, skin ulcer,

ot ’J'f:m,e, Stevens-Johnson syndrome, syyl(:ﬂl’f?.
“/tardia, toxic epidermal necrolysis, urinary inconti-

It
Jacta!
revl

::f""'j urticaria, vaginal moniliasis, weakness, WBC
Druc |25, whole Lody pain
U6 Interactions

vlabonsmnmnsporl Effects None Known.
t?‘nd Concomitant Use
foj,”d.C(”’C“"‘”ﬁ-"l use of Meropenem with any of the
ruwmg_. BCGj Probenedd
f?sed Effect/Toxicity
' lovelssefiects of Meropenem may be increased by:
r')benemd
Cf&ased Effﬁct
e S .
"benem may decrease the levelseffects of: BCG;

“um Picogyifate; Typhoid Vaccine; Valproic Acid and
LrwatWes

1219

Stability Store infact vials at 20°C to 25°C i 77: F)z'
meropenem reconstituted with SWI is stable for up to
hours at room temperature or for up to 12 hours wr!en
refrigerated: when diluted with NS to a final concentration
between 2 5-50 mg/mlL, the solution is stable fOf up to 2
hours at room temperature or 18 hours when refrigerated;
when diluted with DsW to a final concentration between
1-50 mg/mL, the solution is stable for up to 1 hour at room
temperature or 8 hours when refrigerated: solutions pre-
pared for infusion in plastic | V. bags with NS at concen-
trations ranging from 1-20 mg/mL. are stable for 4 hours at
room temperature or 24 hours when refrigerated

Mechanism of Action Inhibits cell wall synthesis by bind-
ing to penicillin-hinding proteins (PBPs) with its strangest
affinities for PBPs 2, 3 and 4 of E. coli and P aeruginosa
and PBPs 1, 2 and 4 of S. aureus

Pharmacokinetics (Adult data unless noted)
Distribution: Penetrates into most tissues and body fluids

including urinary tract, peritoneal fluid, bone bile, lung,

bronchial mucosa, muscle tissue, heart valves, and CSF

(CSF penetration: Neonates and Infants <3 months:

70%)

Vq:

Neonates and Infants <3 months: Median: ~0.47 Ukg
(Smith, 2011)
Children: 0.3-0.4 L/kg (Blumer, 1995)
Adults: 15-20 L
Protein binding: 2%
Metabolism: 20% is hydrolyzed in plasma to an inactive
metabolite
Half-life:

Neonates and Infants <3 months: Median: 2.7 hours;
range: 1.6- 3.8 hours (Smith. 2011)

Infants and Children 3 months to 2 years: 1.5 hours

Children 2-12 years and Adults: 1 hour

Time to peak tissue and fluid concentrations: 1 hour after
the start of infusion except in bile, lung, muscle, and CSF
which peak at 2-3 hours

Elimination: Cleared by the kidney with 70% excreted
unchanged in urine

Clearance:

Neonates and Infants <3 months: 0.12 L/hour/kg
(Smith, 2011)

Infants and Children: 0.26-0.37 L/hour/kg
(Blumer, 1995)

Dosing: Neonatal
General dosing:

Susceptible infection (non-CNS), treatment: For organ-
isms highly susceptible to meropenem, MIC <4
mecg/mL:

Age-directed dosing (Smith, 2011):
GA <32 weeks:
PNA <14 days: 20 mg/kg/dose every 12 hours
PNA =214 days: 20 mg/kg/dose every 8 hours
GA 232 weeks:
PNA <14 days: 20 mg/kg/dose every 8 hours
PNA 214 days: 30 mg/kg/aose every 8 hours
Weight-directed dosing (Red Book, 2012):
Body weight <1 kg:
PNA =14 days: 20 mg/kg/dose every 12 hours
PNA 1528 days: 20 mg/kg/dose every 8 hours
Body weight 1-2 kg:
PNA =/ days: 20 mg/kg/dose every 12 hours
PNA 828 days: 20 mg/kg/dose every 8 hours
Body weight >2 kg. 20 mg/kg/dose every 8 hours

Moderately resistant infection (non-CNS), treatment: For
organisms with MIC 4-8 mcg/mlL: Limited data avail-
able, further studies needed: GA >30 weeks, PNA >7
days: 40 mg/kg/dose every 8 hours, some suggest as a
4-hour infusion; dosing based on a single-dose phar-
macokinetic study (n=38) (van den Anker, 2009)

Meningitis: Limited data available; dose not established:
further studies are needed. An evaluation of CSF
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the dosing for suS

nfection (non-CNS)
the target of 4

atients usin

i in six .
concentrations 1N p5usceplib|e ;

ceptible infec:‘itor(:I [see
dosing] reporté {
nd highly variable (4. o
?grgLn:urs {Smith, 2011); other s:gngisgken N
: e; end of the dosing range (van At upon
e mmended duration of therapy dep' Lt
re::z en: N. meningitides, H. influenza: enes:Z‘ .
e cirgloniée' 10-14 days; Listerna n?O.nOCVfOQ y ‘weeks
ggelsl. aeroﬁic gram-hegative bacilli: glths‘;ks e
be;’orlad the first sterile CSF culture or >3 W ;
ever is longer (Tunkel, 2004)
Dosing: Usual .
i and Adolescents:
In(;a;‘r:irgrlgfs?ﬁg. susceptible infection (Red Book,

2012): L.V.:
Severe infections (non-CNS): 10-20 mg/kg/dose every

8 hours: maximum single dose: 2000 mg ;
Alternate dosing for infants <3 months (non—CNS')CFz:
organisms highly susceptible to meropenem, Smith
meg/mL: 20-30 mg/kg/dose every 8 hours (Smith,
201\1 ): maximum single dose: 200 mg ) )

Cystic fibrosis, pulmonary exacerba.tlon: I.V.:
40 ma/kg/dose every 8 hours; maximum single dose:
2000 mg (Zobell, 2012)

Fever/neutropenia empiric treatment: V. 20 marka/
dose every 8 hours; maximum single dose: 1000 mg
Intra-abdominal infection, complicated: |.V.: 20 ma/kg/
dose every 8 hours for 4-7 days: maximum single dose:

1000 mg (Solomkin, 2010)

Meningitis: |.V.: 40 mg/kg/dose every 8 hours; maximum
single dose: 2000 mg; duration of therapy dependent
upon pathogen: N. meningitides, H. influenza: 7 days;
S. pneumoniae: 10-14 days; aerobic gram-negative
bacilli- 21 days (Tunkel, 2004)

Skin and skin structure infection, complicated:
Infants >3 months, Children, and Adolescents: |.V.:
10 mg/kg/dose every & hours; maximum dose: 500 mg

Adults:

General dosing, susceptible infection: |.V.:
500-2000 mg every 8 hours

Intra-abdominal infection: |.V.: 1000 mg every 8 hours

Meningitis: |.V.: 2000 mg every 8 hours; duration of
therapy dependent upon pathogen: N. meningitides,
H. influenza: 7 days; S. pneumoniae: 10-14 days;
aerobic gram-negative bacilli: 21 days (Tunkel, 2004)

Skin and skin structure infection, complicated: |.V.:
500 mg every & hours

Dosing adjustment in renal impairment:

Infants, Children. and Adolescents: There are no dosage
adjustments provided in the manufacturer's labeling.
Some clinicians have used the following (Aronoff,
2007). Note: Kenally adjusted dose recommendations
are based on doses of 20-40 mg/kg/dose every 8
hours
GFR =50 mUminute/1.73 m?: No adjustment required
GFR 30-50 mL/minute/1.73 m?: Administer

20-40 mg/kg/dose every 12 hours

GFR 10-29 ml/minute/1.73 m?. Administer
10-20 my/kg/duse every 12 hours
GFR <10 mlLiminute/1.73 m?. Administer 10-20 mg/kg/
dose every 24 hours
Intermittent hemaodialysis (IHD). Meropenem and
metabolite are readily dialyzable 10-20 mg/kg/dose
every 24 hours; on dialysis days give dose after
hemodialysis

Peritoneal dialysis (PD): 10-20 mgrkg/dose every 24
hours

Continuous renal replacement therapy (CRRT):
20-40 mg/kg/dose every 12 hours

Adults:

Cl., >50 mL/minute: No adjustment required.

Cl., 26-50 mL/minute: Standard dose every 12 hours

\w

.. 10-25 mL/minute: One-half dose eyep, 1,

g.: <10 mL/minute: One-half dose eve 5 3 hhoufS

intermittent hemodialysis (IHD) (administe, il Ourg

dialysis on dialysns_days): Meropenem ap, i T e,

lites are readily dialyzable: 500 mg every o,

Note: Dosing dependent on the assumption

weekly, complete IHD sessions (Heintz, 2

peritoneal dialysis: Administer recommended

(based on indication) every 24 hours (Aronoff 2 do

Continuous renal replacement therapy (CRRT, 007)
2009: Trotman, 2005): Drug clearance is highly dans. >
ent on the method of renal replacement. ﬁltery Epeng.
flow rate. Appropriate dosing requires close mong'a
of pharmacologic response, signs of adverse e itorin,
due to drug accumulation, as well as dr Ccnachons
tions in relation to target trough (if appropn‘at:emra‘
following are general recommendations only (bas)' The
dialysate flow/ultrafiltration rates of 1-2 | jhqyr an:d )
imal residual renal function) and should not Supermm
clinical judgment: Sede
CVVH: Loading dose of 1000 mg followed by eith
500 mg every 8 hours or 1000 mg every 12 oy o
GCVVHD/CVVHDF: Loading dose of 1000 mg followe,
by either 500 mg every 6-8 hours or 1000 mq ev;,?,
8-12 haurs i
Note: Consider giving patients receiving CVWHDF gq5.
ages of 750 mg every 8 hours or 1500 mg every 1
hours (Heintz, 2009). Substantial variability exists iy
various published recommendations, ranging from
1000-3000 mg/day in 2-3 divided doses. One gram
every 12 hours achieves a target trough of ~4 mg/.

Dosing adjustment in hepatic impairment: There ara rg
dosage adjustments provided in the manufacturers ate.
ing; pharmacokinetics of meropenem are not altered in
hepatic impairment so adjustment should not be neces-
sary; use with caution.

Administration Administer by |.V. push or |.V. intermittent

infusion; infuse 1.V. push injection over 3-5 minutes at 3

final concentration not to exceed 50 mg/mL: intermittent

infusion dose should be administered over 15-30 minutes
at a final concentration ranging from 1-50 mg/mL in DsW or

NS; some studies have demonstrated enhanced phama

codynamic effects when extending intermittent infusicns @

4 hours (van den Anker, 2009)

Monitoring Parameters Pericdic renal, hepatic, and hem
atologic function tests. Observe for changes in bowrj

frequency. Monitor for signs of anaphylaxis during f

dose.

Test Interactions Positive Coombs' [direct]

Dosage Forms Excipient information presented whef)
available (limited, particularly for generics); consult specifid
product labeling.

Solution Reconstituted, Intravenous:
Merrem: 500 mg (1 ea); 1 g (1 ea)
Generic: 500 mg (1 ea); 1 g (1 ea)
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Monografi obat (meropenem) di Geriatric Dosage Handbook

Renal Impairment The manufacturer's labeling recom-
mends starting with reduced doses (starting at the low
end of the dosing range) or increasing the dosing interval
to every 36 to 48 hours in patients with renal impairment
to avoid accumulation; however, no specific dosage
adjustment is provided. The following adjustments have
also been recommended (Aronoff, 2007): Children:

CrCl <50 mL/minute/1.73 m?: Administer every 48 hours

Hemodialysis: Administer every 48 hours

Continuous ambulatory peritoneal dialysis (CAPD):
Administer every 48 hours <

Continuous renal replacement therapy (CRRT): Adminis-
ler every 48 hours

Hepatic Impairment The manufacturer's labeling recom-
mends considering a reduced dose (starting at the _IQW
end of the dosing range) with close monitoring for toxicity
dose in patients with baseline hepatic impairment; how-
ever, no specific dosage adjustment is provided.

Obesity ASCO Guidelines for appropriate chemotherapy
dosing in obese aduits with cancer: Ulilize patient's
actual body weight (full weight) for calculation of body
surface area- or weight-based dosing, particularly when
the intent of therapy is curative; manage regimen-related
toxicities in the same manner as for nonobese patients; if
a dose reduction is utilized due to toxicity, consider
resumption of full weight-based dosing with subsequent
cycles. especially if cause of toxicity (eg, hepatic or renal
impairment) is resolved (Griggs, 2012).

Administration Preferably on an empty stomach (1 hour

before or 2 hours after meals)

Administration in the evening has demonstration superior
outcome; administration with food did not significantly
affect outcome.

Hazardous agent; use appropriate precautions for han-
dling and disposal (NIOSH, 2012).

Monitoring Parameters CBC with differential (weekly

initially, although clinical status may require increased
frequency) bone marrow exam (to evaluate marrow sta-
tus), liver function tests (transaminases, alkaline phospha-
tase, and bilirubin; weekly initially, then monthly; monitor
mare frequently if on concomitant hepatotoxic agents or in
patients with preexisting hepatic impairment), renal func-
tion, urinalysis; consider TPMT genotyping to identify

TPMT defect (if severe hematologic toxicity occurs)

For use as immunomodulatory therapy in CD or UC,
monitor CBC with differential weekly for 1 month, then
biweekly for 1 month, followed by monitoring every 1 to 2
months throughout the course of therapy. LFTs should be
assessed every 3 months. Monitor for signs/symptoms of
malignancy (eg. splenomegaly, hepatomegaly, abdomi-
nal pain. persistent fever, night sweats, weight loss).

Test Interactions TPMT testing: Recent transfusions may

result in a misinterpretation of the actual TPMT activity.
Concomitant drugs may influence TPMT activity in the
blood.

Special Geriatric Considerations Toxicity to immuno-

suppressives is increased in the elderly. Stant with lowest
recommended adult doses. Signs of infection, such as
fever and WEC rise, may not occur Lethargy and con-
fusion may be maore prominent signs of infection

Dosage Forms [ xcipient information presented when

available (limited, particularly for generics), consult specific
product labeling
Suspension, Oral
Purixan: 2000 mg/100 mL (100 mL) [contains aspartame,
methylparaben, propylparaben)
Tablet, Oral:
Purinethol: 50 mg [scored]
Generic: 50 mg

¢ 6-Mercaptopurine (error-prone abbreviation) see Mer-

captopurine on page 910

912

=

Meropenem (mer oh PEN em)

—

Related Information T

Antimicrobial Drugs of Choice on page 1647
Cnmmunity-Acquired Pneumonia in Adults op page
Medication Safety Issues
Sound-alike/look-alike issues:
Meropenem may be confused with ertapenem' -
nem, metroNIDAZOLE ined
Brand Names: U.S. Merrem
Brand Names: Canada Meropenem Far Injection; e

rem
Generic Availability (U.S.) Yes
Pharmacalogic Category Antibiotic, Carbapene,
Use -

Treatment of intra-abdominal infections (Compli"at
appendicitis and peritonius);‘ treatment of mmb’i;arid
skin and skin structure infections caused by SUScepﬁE,d
organisms [}

Canadian labeling: Additional indications (notinu.g. labs.
ing): Treatment of lower respiratory tract infections (o,
munity-acquired and nasacomial pneumpnisg
complicated urinary tract infections, gynecolagic infac.
tions (excluding chlamydia), and septicemia; treatmen;
of baclerial meningitis in adults caused by 3. prayy,
niae, H. influenzae, and N. meningitidis (use in adul
meningitis based on pediatric data)

Unlabeled Use Burkholderia pseudomallei (melicidosis
catheter-related blood stream infections; cystic fibrosis
pulmonary exacerbation; febrile neutropenia; pneumagn
(hospital-acquired, healthcare-associated, or ventilator.
associated); treatment of prosthetic joint infection

Contraindications Hypersensitivity to meropenem, any
component of the formulation, or other carbapenems (eq.
doripenem, ertapenem, imipenem): patients who have
experienced anaphylactic reactions to other beta-iactams

Warnings/Precautions Serious hypersensitivity raac-
tions, including anaphylaxis, have been reported (some
without a history of previous allergic reactions o teta-
lactams). Carbapenems have been associated with CNS
adverse effects, including confusional states and seizures
(myoclonic); use caution with CNS disorders (eg, brain
lesions and history of seizures) and adjust dese in rendl
impairment to avoid drug accumulation, which may
increase seizure risk. Outpatient use may resuit in pares-
thesias, seizures, or headaches that can impair neurc-
motor function and alertness, patients should not operee
machinery or drive until it is established that meropenem s
well tolerated. Prolonged use may result in fungal o
bacterial superinfection. including C. d[fﬁc;l&asscaatei
diarrhea (CDAD) and pseudomembranous coiitis; CDA-
has been observed >2 months postantibiotic freatment.
Use with caution in patients with renal impairment; dosage
adjustment required in patients with moderate-lo-s€vere
renal dysfunction. Thrombocytopenia has been reported
patients with renal dysfunction. Lower doses (based Lo
renal function) are often required in the elderly- Maz
decrease divalproex sodiumvalproic acid concentrato”
leading to breakthrough seizures; concomitant Usé i
recommended. Altemnative antimicrobial agents should 3‘_
considered, if concurrent meropenem is necessan: g
sider additional antiseizure medication. n

Adverse Reactions (Reflective of adult populato™
not specific for elderly) 1% to 10%:
Central nervous system: Headache (2%

pain (s5%)

Derm;.tulogic: Rash (2% to 3%, includes diaper-3
momh.asis in infants), pruritus (1%)

Endocrine & metabolic: Hypoglycemia

to 8%}

rod
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rointest nal: Diarrhea (4% to 7%), Nausea/vom;

G tipation (1% to 79 iting
1% o) Bla); COUBIPANOH) 7%), oral g
Eupow 2% in pediatric patients), glossitis (1%, i

Hematologic: Anemia (<6%)

. |nflammation at the injection site (29,
m,omboph'ebms (l%o), injection site react(;o: :'1 ;*;‘ebms/
Respiratory- Apnea (1% )'c pharyngitis, pneumonia
iscellaneous: Sepsis (2%), shock (1%)
D Interactions
bolism/Transport Effects None known
Avoid Concomitant Use
Avoid concomitant use of Meropenem with any of the
following: BCG, Probenecid
ased Effect/Toxicity
The levels‘effects of Meropenem may be increaseqd by.

probenecid

pecreased Effect

Meropenem may decrease the levels/effects of- BCG:
Sodium Picosulfate: Typhoid Vaccine: Valproic Acid ang
perivatives

preparation for Administration Meropenem infusion
vials may be reconstituted with SWFI. The 500 mg vials
should be reconstituted with 10 mL, and 1 g vials with 20
mL. May be further diluted with compatible solutions for
infusion. Consult detailed reference/product labeling for
compatibility.

s‘orage/Stability Freshly prepared solutions should be
used. However, constituted solutions maintain satisfactory
potency under the conditions described below. Solutions
should not be frozen.

Dry powder should be stored at controlled room temper-
ature 20°C to 25°C (68°F to 77°F).

Injection reconstitution: Stability in vial when constituted

{up tc 50 mg/mL) with:

SWFI: Stable for up to 3 hours at up to 25°C (77°F) or for
up to 13 hours at up to 5°C (41°F).

Infusion admixture (1-20 mg/mL): Solution is stable when
diluted in NS for 1 hour at up to 25°C (77°F) or 15 hours
at up to 5°C (41°F). Solutions constituted with dextrose
injection 5% should be used immediately. Note: Mer-
openem stability (admixed with NS at a concentration of
20 mg/mL) at room temperature for >1 hour or under
refrigeration for >15 hours is not supported by the
manufacturer. Data exist supporting stability (admixed
with NS at a concentration of 20 mg/mL) at room
temperature for <4 hours and under refrigeration s24
hours (Patel, 1997). e Eah :

by binding to several of the

which in turn inhibit the f
peptidoglycan synthesis in b

Extended infusion method (unjabeled dosing): V..
0.5-2 g over 3 hours every 8 hours (Crandon, 2011
Dandekar, 2003). Note: Dosing used at some centers
and is based on phamacokinetic/pharmacodynamic
modeling and not clinical efficacy data. Meropenem
stability (admixed with NS at a concentration of
20 mg/mL ) at room temperature for >1 hour or under
refrigeration for >15 hours is not supported by the
manufacturer. Data exist supporting stability (admixed
with NS at a concentration of 20 mg/mL) at room
temperature for <4 hours and under refrigeration <24
hours (Patei, 1997)

Indication-specific dosing:

Burkholderia pseudomallei (melicidosis) (unlabeled
use): 1 g every 8 hours (Cheng, 2004 Inglis, 2006)
Catheter-related bloodstream infections (unlableled

use): 1 g every 8 hours (Mermel, 2009)

Cholangitis, intra-abdominal infections, compli-
cated: 1 g every 8 hours. Note: 2010 IDSA guidefines
recommend treatment duration of 4-7 days (provided
source controlled). Not recommended for milé-to-mod-
erate, community-acquired intra-abdominal infections
due to risk of toxicity and the development of resistant
organisms (Solomkin, 2010)

Cystic fibrosis, pulmonary exacerbation (uniabeled
use): 40 mg/kg every 8 hours; maximum single dose
2 g (Zobell, 2012)

Febrile neutropenia (unlableled use): 7 g every 8
hours (Ohata, 2011; Paul, 2010)

Gynecologic and pelvic inflammatory disease:
Adults: Canadian labeling (not in U.S. labeling). |.V..
500 mg every 8 hours

Meningitis:

Unlabeled use [U.S.]: 2 g every 8 hours; duration of
therapy dependent upon pathogen: N. meningitides
H. influenza: 7 days; S. pneumoniae: 10-14 days:
aerobic gram-negative bacilli: 21 days (Tunkel. 2004)

Canadian labeling (not in U.S. labeling): 2 g every 8
hours

Pneumonia (community-acquired): Canadian label-
ing (not in U.S. labeling): 500 mg every 8 hours

Pneumonia (hospital-acquired, healthcare-associ-
ated, or ventilator-associated) (unlabeled use):

1 g every 8 hours (ATS/IDSA, 2005)
Pneumonia ! s: Canadian labeling

fed or confirmed:
pecte d: 500 mg
ot in U.S. label-

ed): Canadian
( 8 hours.
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‘ Alternative dosing recommendations: {uriabale
ing: Aronoff, 2007): mended

Administer recom
12 hours
mended dose

GFR 10-50 mb/minute:
dose (based on indication) avnryecom
GFR <10 mL/minute: Admlnlgter'r o
(based on indication) nvn)n_/ ():d rl\?r;laler e
Intermittent hemodialysis (IHD) e st

. on
sis on dialysis days): Merop ; urs.
:iy::u:m readily dialyzable: 500 ma avery 24 ho

Note: Dosing dependent on the assumption of 3
/ , sslons.
e s (o (gl Administer recorm-

' fose):
ritoneal dialysis (unlabelad dose
p:\ended dose (based on indication) every 24 hours

off, 2007). '
er\\rtti)r?uous renal replacement therapy (CRRT) (Heintz,

2009, Trotman, 2005): Drug clearance is highly depend.
ant on the method of renal replacement, filter type, an
flow rate. Appropriate dosing requires close monlt?nng
of pharmacologic response, signs of adverse reactions
due to drug accumulation, as well as drug goncentra-
tions in relation to target trough (if appropriate). The
following are general recommendations only (based on
dialysate flow/ultrafiltration rates of 1-2 Lthour and min-
imal residual renal function) and should not supersede
clinical judgment:
CVVH: Loading dose of 1 g followed by either 05¢g
every 8 hours or 1 g every 12 hours
CVVHD/CVVHDF: Loading dose of 1 g followed by
either 0.5 g every 6-8 hours or 1 g every 8-12 hours
Note: Consider giving patients receiving CVVHDF dos-
ages of 750 mg every 8 hours or 1500 mg every 12
hours (Heintz, 2009). Substantial variability exists in
various published recommendations, ranging from
1-3 g/day in 2-3 divided doses. One gram every 12
hours achieves a target trough of ~4 mg/L.
Hepatic Impairment No dosage adjustment necessary.
Administration Administer |.V. infusion over 15-30
minutes; |.V. bolus injection (5-20 mL) over 3-5 minutes
Extended infusion administration (unlabeled dosing):
Administer over 3 hours (Crandon 2011; Dandekar,
2003). Note: Must consider meropenem's limited room
lemperature stability if using extended infusions
Monitoring Parameters Perform culture and sensitivity
testing prior to initiating therap Monitor f
’ i

anaphylaxis during first dose. Du;
monitor renal function, liver function, C
Test Interactions Positive Coombs' |
Special Geriatric Conside,
renal function, g
Dosage Forms Exci pient
available (limited, particul
product labeling. :
Solution Reconstituted, |
Merrem: 500 mg (1 eg
Generic: 500 mg (1 e

* Merrem see Meropeng

Mesalamine (x,
Related |

Brand Names

. CQ

Inh:l’e‘.’;(av_?::';“NOVO_s A";:‘pt\saw

S 5. ' Tentae,

Mesalazing sAm'”Osaucy‘::sai Saly Y

s:nenc Availabjjj X &x \
armacologic cafﬁgéf;) May b A

5-Am \

tive
Use : ino;?mu%
u.s, labaling: Ay,
Oral: i\

Apriso: Mainter,

an
patients >1p r@Mige;
Asacol HD: TTZZ::-?G '“OHOH‘,.

colitis in adultg Moder ;
Lialda, Pentasg: Tre R 'm‘
sion of mildly tg Moderat, 3

Delzicol: Treatmen
: tof Clive , M,
aive colts in patienyy .0 "‘f*de::',;‘*-,{"
remission of ulceratjyg 00112 Veary. | !
Rectal: Treatment of active prig Nwt::."‘q
ative colitis (suspension o':"::)to‘ - %,
pension only), or proctii " PrOciog, 4y
Canadian labeling: oetls (Suspe":?"o::h"’ ‘
Oral: o
Asacol, Mezavant: Tr
remission of mildly-
colitis
Asacol 800: Treatment of mode
colitis Falely acthe ™
Mesasal: Treatment and
ulcerative colitis
Pentasa: Treatment and maintenancs
: I(
mildly to moderately active ulceratie : o
il S Coits 7
and maintenance of remission of milg §
Crohn disease it
Rectal: Treatmept and maintenance of remissen ¢
ulcerative colitis (extending to splenic w5
adjunctive therapy in more extensive disease %
sion only); treatment and maintenance of
proctitis (suppository only)

eat ment
and
fo mOdefater_ma.'m!q.‘
e

maintenam of ~y

Contraindications

U.S. labeling: Hypersensitivity to mesaamne

 cylates, salicylates, or any component o e o

tory vehicie of vegetzoe =
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MEROPENEM/ 743

JEPIVACAINE HYDROCHLORIDE
' AHFS 72:00

/Mgpi\'ﬂcﬂi"c hydrochloride is available in concentrations
o 2.0%. Methylparaben 1s incorporated into (11ulliple~dosé
ol bt single-dose containers may be preservative free. The
o \ pave been adjusted with sodium hydroxide and/or hydro

ma¥ BT B
ﬂ"n: HCid {L: 4

cls

14510 68.01:4)

B From

i Mepivacaine hydrochloride injections are isotonic, (1)

\ e 5] — Carbocaine, Polocaine, Polocaine-MPF,

. ration — Mcpi}/acaine hydrochloride may be administered by
firation and by peripheral or sympathetic nerve block. Mepiva-

in Syringe Compatibility

Stability — Mepiv

Caine “hlori :
cpidurhl)]::mhh‘mdc without preservatives may be administered by
v'"iv':: ; ock, including caudal anesthesia; forms containing preser-
f iy
s should not be administered by this route (4).

Sloroll a1 cnn(rm?::]":-]; hydrochloride in intact conmin‘crs should be
tures above 40°C and :\"’ M and protected from tempera-
fesistary mhw—imi an ‘ rom treezing. Mepivacaine hydrochloride is

) hydrolysis and may be autoclaved repeatedly. (11 4) How-
€ver, mepivacaine hydrochloride in dental cartridges should not be

subjected to autoclaving because of breakdown of the dental cartridge
closures, (4)

Syringes — The stability of mepivacaine (salt torm unspecified) 10 mg/
mL repuckngcd in palypropylene syringes was evaluated. Little
change in concentration was found after four weeks of storage at room
lemperature not exposed to direct light. (2164)

Comparibility Information

Mepivacaine HCI

e T
Drug (in syringe) Mtr | Amr I Mfr I At ’ i : I Ref i iy
Sodiu "carbonate AB 49%: 1,2, AST, 1 and Precipitate forms within approximately 1 hr 1724 I
4 mL WI 1.5%/
20 mL
AST 8.4%: AST, I and Precipitate forms within approximately 1 hr 1724 1
05,1, WI 1.5%/
2mL 20 mL

MEROPENEM
AHFS 8:12.07.08

Mu(b ~Me

S Topenem is available in dosage forms containing

B and | g of drug along with sodium carbonate. (1) » '

~Usutute the 500-mg vials with 10 mL and the 1-g vials ?vuh

. ! sterile water for injection, shake the vial, and allow it 10

- 4:,:?“5','“(’ Wlflron is clear. Each milliliter of the resultant solution
12U mg of meropenem. (1)

= The recongtituted solution has a pH from 7.3 10 8.3. (1)

m Cq . . sl 02 mk
- (r;;lenl_f;ach gram of meropenem provides 392 u;l q
sod: . ; scerili : for-

) of sodium from the sodium carbonate present 1f the 1

U'ulmn_ (1)

/2 mg

v
Yame(s) — Merrem

intravenous 10
nous infusion

es. (1)

2 inj\"h q o
? i almn~Mcmp¢nem is administered by dlffkl
510 20 mL, gver three 1o five minutes or by intrave

Sip 5 - : ]
4 compatible infusion solution over 15 t© 3() minul

Stability — Intact vials should be stored at controlled room remperature
between 20 and 25 °C. The drug is a white to pale yellow powder
that yields a colorless to yellow solution on reconstitution. (1)

The manufacturer indicates that reconstituted solutions in vials of
meropenem up o 50 mg/ml. in sterile water for injection are stable
for two hours at room temperature and up to 12 hours under refrig-
eration, The infusion vials diluted i sodium chloride 0.9% 1o a mer
openem concentration ol 2.5 10 S0 mg/ml. are stated 10 be stable tor
(two hours at oom temperature and 18 hours under refrigeration; in
dextrose S at these Concentrations, stability is only one hour at room

remperatare and cight hours undet refrigeraton. (1) '
Meropenem SO mg/mlreconstituted with sodium chlonde 0.9% is

loss i 4.8 hours at 253 °C. (2697)

‘ml. i sodium chloride 0.9%

reported (o reich 104

Solutions of meropenen 2.5 10 20w
i the Mimbag Plus (Baxtern are stable tor up to four hours ar rn\_nn
temperature and up o 24 hows under retrigeration. In dextrose 5%

in (he same concentration range, the drug is stable tor only one hour

at roont lemperature and up o>y hours under retnigeration. (1)

In addition, the manufacturer notes that meropenem 1 to 20 mg/
ml in sterile water for injection or sodium chloride 0.9% is stable for
up to four hours and in dextrose 5% for up 1o two hours at room

L —
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Central Venous Catheter — Meropenem  (Zeneca) S mgj,

s ; G s, and ; : in g
temperature in plastic administration sct tubing, drip chambers chloride 0.9% was found ';) bCI?"';"Pﬂ'flllt.,]e :‘l}h the ARRQWY +a:§d];“rn

ices : International) chlorhexidine-bearing (ripjo.. \
Vomer;;?:;ﬁi‘:?;cz:l;: )lh:l( meropenem | to 20 mg/mL in gt :zllll‘l::c!(c/:nl;:cnlially complete delivery of the dru§ “t:\Sl:qumm. 'e““:
water for nni;clion or sodium chloride 0.9% is stable for up to 48 or no dmg Joss occurring. Furthermore. chlorhexidine deli\l/md' i

iy % fi 1o six hours in plastic syringes stored e 4l trace amounts with 1o substantiaf & 10

hours and in dextrose 5% for up 10 51 i catheter remained at Substantial increy, 4

under refrigeration. (1) the delivery of the drug through the catheter. (2335) Le i

Compatibility Information

Solution Compatibility
Meropenem

Remarks

Solution Mfr
- : i a loss in 4 hr at 24 °C and in 18 hr at 2
Dextrose 5% with potassium chloride 0.15%  BA® ZEN g 10 :lc” % loss 089
BA® 7ZEN 20g 8 to 10% loss in 3 hr at 24 °C and in IBhrat4°C 2089 -
: 24 °C and 4 to 10% loss in 2
Dextrose 5% in Ringer’s injection, lactated ~ BA® ZEN lg 11% loss in % hrat24°C a @ 089 |
= 48 hr at 4 °C .
BA® ZEN 20g 15% loss in 4 hr at 24 °C and 10% loss in 18 hrat 2089 .
4%
. W H o, %
Pexiiose 5% with sodium bicarbonate 0.02% | BA* ZEN 1g 11% loss in 4 hf at 24 °C am: 9% in 18 hr at 4 C 2089 I
BA® ZEN 20g 10 to 12% loss in 3 hr at 24 °C and 10% loss in 2089 I
20 hr at 4 °C
Dextrose 2.5% in sodium chloride 0.45% BA® ZEN lg 10% loss in 6 hr at 24 °C and 7% loss in 24 hr at 2089 Ie
4°C
BA* ZEN 20¢g 8% loss in 4 hr at 24 °C and 7% loss in 24 hr at 2089 I
4°C
Dextrose 5% in sodium chloride 0.2% BA® ZEN lg 10 to 11% loss in 4 hr at 24 °C and in 16 hr at 2089 I
4°C
BA* ZEN 20¢g Up to 10% loss in 3 hr at 24 °C and 9% loss in 2089 F
18 hr at 4 °C
Dextrose 5% in sodium chloride 0.9% BA* ZEN lg 11 to 13% loss in 4 hr at 24 °C and in 14 hr at 2089 E
4°C
BA: ZEN  20¢g 910 11% lossin3hrat24°C and in 14 hrat4°C 2089 F
Dextrose 5% BA® ZEN 1g 9% loss in 4 hr at 24 °C and in 14 hr at 4 °C 2089 O F
BA® ZEN 25g 610 7% loss in 4 hr at 24 °C and 8 to 10% in 2089 F
24 hr at 4 °C
BA* ZEN 20g 11 to 12% loss in 4 hr at 24 °C and in 18 hr at 2089 F
4°C
BA® ZEN 50g 910 10% loss in 3hrat 24 °C and in 24 hr at 4°C 2089 F
4 ZEN 1g Visually compatible. Calculated time to 10% loss 2492 !
in 4.5 hrat 23 °C, 1.8 days at 4 °C, and 1.2
days at —20°C
’ ZEN 22¢g Visually compatible. Calculated time to 10% loss 2492 [
in 8 hr at 23 °C, 2.1 days at 4 °C, and 7.8 days
at —20°C
Dexirose 10% BA* ZEN lg 10 to 12% loss in 3 hr at 24 °C and in 8 hr at 4 °C 2089 r
BA* ZEN  20g 9w 10%lossin 2hrat24°Cand in Shrar4°C 2089 T
Normosol M with dextrose 5% AB* ZEN g §% loss in 8 hr at 24 °C and 4% loss in 48 hr at 080 T
4°C
AB* ZEN  20g  10% loss in 3 hr at 24 °C and 7 to 8% loss in 2089 F
24 hr at 4 °C
Ringer’s injection BA* g ¢
Snger ) ZEN  1g 6% lossin 10hr at 24°C and 4 10 5% loss in 2089t
48 hr at 4 °C

45




B MEROPENEM
i » tio” compatibility (Cont.)
|
PR e M(‘I‘opencm
bl / Solution m\ = = T
i —\m Conc/L l Remarks 1 Ref
— ZEN > '
20¢g 7% loss in 8 hr at 24 °C and 7% loss in 4% hr at 2089
4°C
e e o el B aHR g 10 10 12% loss in 10 hr at 24 °C and 9% loss in 2089
BAs —_ 48 hr at 4°C
4 20p 9% loss in 8 hr at 24 °C and 7% loss in 48 hr at 2089
4°C
m"’”df 0i%5% e ZEN  sg 910 10% loss in 22 hr at 24 °C and 3% loss in 2089
AB¢ 48 hr at 4 °C
ZEN 20¢g 6 10 8% loss in 10 hr at 24 °C and 5 to 6% loss in 2089
. — 48 hr at 4°C
Sadiun chloride 0:9% BA: ZEN 1g 8 10 10% loss in 20 hr a1 24 °C and 3 to 4% loss 2089
in 48 hr at 4 °C
BA® ZEN 25¢ 10% loss in 24 hr at 24 °C and 2% loss in 48 hr at 2089
4°C
BA: ZEN  20g 8% lossin 10 hr at 24°C and 5 to 7% loss in 2089
48 hr at 4 °C
BA® ZEN  5S0g 9 1o 10% loss in & hr at 24°C and in 48 hr at4°C 2089
£ ZEN 20 and  Less than 3% loss in 24 hr when kept at less than 2261
g 5°C
B ZEN Sg Visually compatible. Calculated times to 10% loss 215
were 34 hr at 24 °C and 120 hr at 5 °C
" 7EN 10g Visually compatible. Calculated times to 10% loss 215
were 20 hr at 24 °C and 120 hr at 5 °C
4 ZEN lg Visually compatible. Calculated time to 10% loss 249
in 22 hr a1 23 °C, 10.7 days at 4 °C, and 33.4
days at —20°C
8 ZEN 2¢g Visually compatible. Calculated time to 10% loss 24
in 17 hr at 23 °C, 4.9 days at 4 °C, and 11.4
days at —20°C
ASZ Sg 6% loss in 8 hr at 20 °C; 12% loss in 8 hr at 37°C 25
f ASZ 0¢g No loss in 24 hr kept in a cold pouch with two 29
freezer packs
ag ZEN 4g 3 to 4% loss in 168 hr at 5 °C 23
ag ZEN 10g 210 5% loss in 120 hr at 5 °C 2]
ag ZEN 20g 7% loss in 120 hr at 5 °C 2
odium lactate Y6 M BA® ZEN g 7% loss in 8 hr at 24 °C and 6 10 7% loss in 48 hr 2
at 4°C
i BA® ZEN 20g 9% loss in 8 hr at 24 °C and 4 10 5% loss in 24 hr 2
i at4°C
_.—
“Tested in PVC containers.
*Tesied in glass containers _ ; ith use in shorter periods of time.
“Incompatible by conventional standards but rec -ommended for dilution of meropenen with use i 3 I
“Tested in Abbott ADD-Vantage system.
Tested in CADD-Plus medication casseltes.
Mesicd in Deliec medicarion cassettes.
lesied in Homepump Eclipse elastomeric pump reservoirs.
Tesicd in Intermate SV elastomeric pump reservoirs.
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/MEROPENEM ———
Additive Compatibility
Meropenem
Remarks
Drug Mfr Concil. |
— % o
Ryilhiir sodtum bW 58 ZEN lg NS Vlsuallly compatihle for 4 hr at room tem- 1994
: perature
BW Sg ZEN 20g NS Precipitates immediately 1994
Aminophylline AMR g ZEN 1 and NS Visually compatible for 4 hr at room tem-  [9g4
: 20 ¢ perature
— 200 ZEN  1and NS Precipitate forms  20e
Amphotericin B SQ mg, £ 20
2
Atropine sulfate ES 40mg  ZEN 1 and NS Visually compatible for 4 br at room tem- 1994
20 g perature
Dexamethasone sodium MSD 4g 7ZEN 1 and NS Visually compatible for 4 hr at room tem- 194 ¢
phosphate 20g perature
Dobutamine HCI LI lg ZEN 1 and NS Visually compatible for 4 hr at room tem- 1994
20g perature
Dopamine HCI DU 800 mg ZEN 1 and NS Visually compatible for 4 hr at room tem- 1994 C‘
20g perature
Doxycycline hyclate RR 200 mg ZEN 1g NS Visually compatible for 4 hr at room tem- 1994
perature
RR 200mg ZEN 20g NS Brown discoloration forms in | hr atroom 1994 |
temperature
Enalaprilat MSD 50mg ZEN 1 and NS Visually compatible for 4 hr at room tem- 1994 C
20g perature
Fluconazole RR 2g ZEN 1 and NS Visually compatible for 4 hr at room tem- 1994 C
20g perature
Furosemide HO 1g ZEN 1 and NS Visually compatible for 4 hr at room tem- 1994 C
20g perature
Gentamicin sulfate SC 800 mg ZEN 1 and NS Visually compatible for 4 hr at room tem- 1994 C
20g perature
Heparin sodium ES 20,000 ZEN 1 and NS Visually compatible for 4 hr at room tem- 1994 C
units 20g perature
Insulin, regular LI 1000 ZEN  land NS Visually compatible for 4 hr at room tem- 1994 €
units 20g perature
Magnesium sulfate AST  1g ZEN  1and NS Visually compatible for 4 hr at room tem- 1994 €
20g perature
Mannitol BA*  25% ZEN g 7 to 8% meropenem loss in 8 hrat24°C 2089 I’
and in 24 hr at 4 °C
BA*  25%  ZEN  20g 7 10 9% meropenem loss in 4 hrat24°C 2089 I
and 6% loss in 20 hr at 4 °C
Bas 10% ZEN g 10 10 11% meropenem loss in 4 hrat 24°C 2089 I
y . and in 20 hr at 4 °C
BA 10% ZEN  20g 10% meropenem loss in 3hrat 24°C and 2089 I°
in 20 hr at 4 °C
Metoclopramide HCl r 3 . o
2 RB 100mg  ZEN | and NS Visually compatible for 4 hr at room tem- 1994 €
" 20g perature
orphine sulfate ES ; . -
le ZEN 1 and NS Visually compatible for 4 hr at room tem- 1994 €
20g perature
Multivitamins AST SO o
SOmL ZE 5 5 5
N ;Od:d NS Color darkened in 4 hr at room temperature 1994 1

[N
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sddinve Compatibility (Cont.)
Meropenem
—_—
- Soln Remarks Ref crr
< ephrine bitartrate Wi 8¢ ZE .
NorepincP i ; and NS Visually compatible for 4 hr at room tem- 1994 C
™ aL : 0g perature
ganselrcn ¥ Z 2 -
] & TN lg NS Visually compatible for 4 hr at room tem- 1994 C
GL 1 5 perature
" e odi ES 2080 ZEn 20g NS White precipitate forms immediately 1994 I
Pt spobarbital sedium m :
! & ZEN I and NS Visually compatible for 4 hr at room tem- 1994  C
e - 20¢g perature
Seline 11C1 1 -
Ranitidine 00mg  ZEN ; and NS Visually compatible for 4 hr at room tem- 1994 C
Og erature
—_— p
. ate BA
Sodium b el 3% ZEN lg 10% reropenem loss in 4 hr at 24 °C and 2089 |
18 hrat4°C
B 3
B o ZEN  20g 9 10 10% mcropenem loss in 3 hrat 24°C 20890 v
E. and 18 hr at 4 °C
Vol cin HC L le ZEN I and NS Visually compatible for 4 hr at room tem- 1994 C
20¢g perature
Zidovudine W e ZEN  1g NS Visually compatible for 4 hr at room tem- 1994  C
perature
BW 4g ZEN 20¢g NS Daik yellow discoloration forms in 4 hr at 1994 I
room temperature
“Tesicd in PVC conrainers.
*ncomputible by conventional standards but may be used in shorier periods of time.
Drugs in Syringe Compatibility
Meropenem
Drug (in syringe) My Amit Mfr Amt Remarks Ref cl
E ) yr
| Pamtoprzole sodium a 4 mg/ 50mg/  Precipitates within 15 min 2574 1
I mL 1 mL
E “T¢t verformed using the formulation WITHOUT edetate disodium.
Injection Comparibility (1:1 Mixture)
Meropenem
. e \ )
Drug Mfr Conc: Mjr Conc Remarky | Rer i
~"~Jr_sodjum BW 5 mg/mL< 7EN I mg/mL" Visually compatible for 4 hr at room tem- 1994 C
petature
BW 5 mg/mls ZEN SO mg/mLY — Precipuate forms 2068 1
lline AMR 25 mg/mL ZEN | and 50 mg/ Visually compatible for 4 hr at room tem- 1994 C
ml." perature
SO 5 mg/mL 7ZEN | and SO mg/  Precipitate forms 2068 I
: ' mlr
i VIC  0.5mg/mls ASZ 25 mghnlt Physically compatible for 4 hr at 23 °C 617 C
Oping Sulfage ES 0.4 mg/mlL. ZEN 1 and 50 mg/  Visually compatible for 4 hr at room tem- 1994 C
ml" perature
Ciyy, o ZEN 1 mg/mL* Visually compatible for 4 hr at room tem- 1994 C
8lucongfe AMR 4 mg/mlL ZE perails
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748 /MEROPENEM

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Meropenem
. " ﬁz. = f R ks
i l M ’ Conc Aﬁr e AL emarks
: . ZEN 50 mg/mL" Yellow discoloration forms in 4 hr 4 100,
AMR 4 mg/ml temperature E 1994 T
b 2.5 mg/ml>  Physically compatible for 4 hr gt room
Caspofungin acetate ME 0.7 mg/mL"  ASZ temperature 21sg
ME 0.5 mg/mL"  ASZ 10 mg/mL"  Physically compatf:c over 30 min 26 .
& b sicall t
Cyclosporine BED | mg/ml- e 1 I\)/}-]y“?la : Comp:J; : 4 h %C
" k sually compatible for
Dexamethasone sodium MSD 10 mg/mL ZEN ) H:d 2Hlimef NH, {yu:,:mpd ' ¥ ok room tem. 1994 >
phosphate LD il ¢
i ipi forms immediate]

R RC § me/mL ZEN 1 and 50 mg/ White precipitate y )
Diazepam 2 Lk 4 [
Digoxin BW 0.25 mg/mL. ZEN I and 50 mg/ Visually compatible for 4 hr at room tep,. m

mL> perature C
Diphenhydramine HCI PD 50 mg/mlL 7ZEN 1 and 50 mg/ Visually compatible for 4 hr at room tem. 1994
mLb perature C
Docetazal RPR 09mg/mL*  ZEN 20 mg/mL®  Physically compatible for 4 hr at 23 °C 24 c
Doxycycline hyclate RR 1 mg/mLe ZEN 1 mg/mL" Visually compatible for 4 hr at room tem- 1994 C\
perature
RR 1 mg/mLs ZEN 50 mg/mL" Amber discoloration forms within 30 min 1994 1
Enalaprilat MSD  0.05 mg/mLc ZEN I and 50 mg/ Visually compatible for 4 hr at room tem- 1994 ¢
mL° perature
Fluconazole RR 2 mg/mL ZEN 1 and 50 mg/ Visually compatible for 4 hr at room tem- 199 ¢
mL” perature
Furosemide HO 10 mg/mL ZEN l'and 50 mg/ Visually compatible for 4 hr at room tem- 1994
&
mL?° perature
Gentamicin sulfate SC 4 mg/mL* ZEN 1 and S0 mg/ Visually compatible for 4 hr at room (em- 1994 ¢
mL" perature
AMS 30 mg/mLs ASZ 10 mg/mL> Physically compatible 279 €
Heparin sodium ES 1 unit/mL¢ ZEN 1l and SOmg/ Visually compatible for 4 hr at room tem- 1994 €
mL? peraturc
Insulin, regular LI 0.2 unit/mLe  ZEN 1 and 50 mg/  Visually compatible for 4 hr at room tem- 1994 €
mL®? peraturc
Linezolid PHU  2mg/mL ZEN 2.5 mg/mLb Physically compatible for 4 hr at 23 °C 264 €
Metoclopramide HCl RB 5 mg/mL ZEN land S0 mg/ Visually compatible for 4 hr at room tem- 19 €
mL® perature
Milrinone lactate 55 02mgmlr ZEN  SOmg/ml*  Visually compatible for 4 hr at 25 °C LI
Morphine sulfate ES I mg/mL< ZEN I'and 50 mg/  Visually compatible for 4 hr at room tem-  19% €
mLp perature
Notesi Do e = ]
orepinephrine bitartrate WI 1 mg/mL ZEN 1 and 50 mg/ Visually compatible for 4 hr at room tem- o ¢
N perature
Ondansetron HCI y ¢ | . (
€ GL 1 mg/mL. ZEN /1 mg/mLe Visually compatible for 4 hr at room tem- 1994
GL | el ZENv < : p‘crulun:' ‘ ; . . o34 |
Prcncbarbil - o S0mg/ml White precipitate forms immediately |
ital sodium ES 0.3 , ¢ .
).32 mpg/mls  ZEN 1 ind 50 mg/ Visually compatible for 4 hr at room tem- 1994
mL> .
Potassium chloride 10 and ZEN .pemlure “";’(E'//(
40 mEq/Le lmg/mLe Visually compatible, Calculated 10% mer- 24
\ nnenam laa. o 2 A an A
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Monografi obat (meropenem) di Pedoman Pemberian Obat Injeksi edisi 2

Meropenem Trihydrate
Meronem® (AstraZeneca UK Limited), Merofen' (Dankos Farma), Simpenem” (Lapi Laboratories), Tripenem® (Dexa Medica)
Vial 500mg (Meronem", AstraZeneca; Merofen™, Dankos Farma; Tripenem’, Dexa Medica)
vial 1g (Meronem’, AstraZeneca; Merofen™, Dankos Farma; Simpenem’, Lapi Laboratories; Tripenem”, Dexa Medica)
Instruksi pengenceran dan -
Rute Jarut yang digunakan Lama Pemberian Keterangan p
IV infus' " Larutkan dalam 50-200mL larutan 15-30 menit.”” Kejadian yang dapat menyertai Ketercampuran:
infus yang sesuai. = pemberian obat: nyer dan bengkak pada | Larutan infus
Cara lain larutkan seperti untuk IV saat gerrg\berian. ruam kulit, sakit kepala, NS, DSW,. D1OW
intermittent langsung, kemudian st Ketidakcampuran:
encerkan dengan larutan infus yang pH: 7,383 larutan infus:
sesuai. Stabilitas: sediaan berupa serbuk D5W, RL. D5S, DSRL. D10W, mannitol
: : %, %.
Dosis $500mg: tambahkan 50-100 berwarna putih sampai kuning pucat 3‘.| a‘rn"s‘srr‘lr;::e'-?a %
mL NS atau DSW.*** Larutan rekonstitusi jemin dan tak Bantoprazole sodiiin
Dosis >500mg: tambahkan 50-250 berwarna atau berwarna kuning pucat. *"  f  geo )
el i Hectt Simpan vial yang belum cibuka pada suhu | J=TE oo
MR eran e 20-25°C dan hincarkan dari suhu beku *** | 286 eper
‘. Larutan rekonstitusi harus segera R 5 i
IV bolus ™ Larutkan tiap 250mg sediaan 3-5 menit."*"" digunakan. Setiap vial hanyaguntuk sty amphatericin 8°, multivitamin®, sodium
dengan SmL aqua pro-injeksi untuk kali penggunaan. bicarbonate.
mencapai konsentrasi S0mg/mL. " Larutan rekonstitusi dengan konsentrasi:
ATAU « 1-20mg/mL dalam NS dan agua pro
injeksi stabil selama 8 jam pada suhu
Vial 500mg: larutkan dalam 10mL 15-25°C dan selama 48 jam pada suhu
aqua pro injeksi untuk mencapai 4°C. Sedangkan dalam DSW stabil
konsentrasi 50mg/mL. Kocok vial selama 3 jam pada suhu 15-25°C dan
sampai serbuk terlarut, lalu stabil 14 jam pada suhu 4°C.""
dlamk'a_:\ sampai diperoleh larutan + 2,5-50mg/mL stabil selama 2 jam pada
jernih.’ suhu kamar dan 1§ jam pada suhu
Vial 1g: larutkan dalam 20mL aqua kulkas, dalam NS.
pro injeksi uniuk mencapai Bilas: NS.**
konsentrasi 50mg/mL. Kocok vial
sampai serbuk terlarut, lalu !lnformnsi lain: kandungan sodium: tiap
diamkan sampa! diperolen larutan 9 P ) mengandung
|elmih.“"’ mpaldipe 90mg (3,9mmoli sodium."***
Pustaka .
1. Meronem' for intravenous acministration [package insert] Macclesfielc: AstraZeneca UK Limited, 2007.
2. Merofen™ [p insert]. d- AstraZencca UK Limited, 2007
3. Tripenem’ for i ’ insert] AstraZeneca UK Limited. 2007.
4. Simpenem" for intravenous [t insert] PT Simex i
5. Trissel L. Handbook on injectable drugs. 17" ed Maryland American Scciety of Heallh-System Pharmacist, 2013
6. Mole K, editor. UCL ble crug guide 3 ed West Sussex: Wiley Blackwaell, 2010.
7. Gahanya Nazarero A. Intravenous medicalions St Louls. Missouri. Elsevier Mosby, 2014 P
i ) V. Bruce L. Injectable drugs guide. London Pharmaceutical Press 2011. 2015
g' Gwm;uﬁhvéﬂgs':ot} (Esozldlgr J K'::leu l.’:‘hydom J Leu L, el al, edilors. AHFS drug information. Bethesda Amerncan Sociely of Health- System Phamacisis
B " L - - -
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