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I.

NDA 208711 (Triclabendazole)

OVERALL ASSESSMENT OF FINDINGS

The available source records for two published studies (by Keiser and Maco) of
triclabendazole for treating fascioliasis were audited at good clinical practice (GCP)
inspection to assess NDA data reliability and integrity: (1) Jennifer Keiser, M.D. (study
conducted in Egypt, records audited in Switzerland); and (2) Vincente Maco, M.D. (study
conducted in Peru; records audited in Florida). The focus of the inspections was to verify
the NDA data against the original source study records. This review summarizes the
inspectional findings for the two clinical studies submitted in support of the NDA.
Jennifer Keiser: No significant deficiencies were observed with respect to
triclabendazole use. A Form FDA 483 was not issued. All audited NDA data were
acceptably verifiable against source records and case report forms (CRFs). The study
data appeared reliable as published and as reported in the NDA.
Vincente Maco: A total of 84 subjects were reportedly randomized to receive either of
two triclabendazole regimens (both given after food): (1) two 7.5 mg/kg doses 12 hours
apart (44 subjects), or (2) a single dose of 10 mg/kg (40 subjects). The original source
documentation limited to data collection forms (DCFs) for 58 subjects were available for
review; no source documentation was available for the remaining 26 subjects.
All study results were reportedly recorded on an Excel sheet created on 8/1/2011, for the
58 subjects with DCFs and for the 26 subjects without DCFs or any other source records.
For all 84 enrolled subjects, study records were either entirely absent (26 subjects) or
grossly incomplete (58 subjects).
At conclusion of inspection, a Form FDA 483, Inspectional Observations, was issued for
the following major deficiency observations, at least for recordkeeping and/or
maintenance, and possibly also for study conduct:
 The availability of positive baseline (pre-treatment) Fasciola egg counts (no original
testing source records) were limited to 58 subjects (of 84, 69%) per documentation in the
subject enrollment log (line-listing printout, not considered original source record).
Source document such as laboratory report at the clinical investigator (CI) study site was
not available for any of the subjects, for comparison against the NDA data submitted by
the sponsor to FDA. Baseline egg counts reported in the enrollment log were consistent
with those reported in the NDA; however, post-treatment egg counts were not
documented for any of the 84 subjects, for any of the scheduled treatment Days 1, 3, 5,
10, 30, and 60.
 The absence of subject exclusion criteria was not documented for any subject. The
availability of (some) treatment records was limited to 42 subjects. Documentation of
adverse event (AE) monitoring was limited to early post-treatment (Days 1 – 5); no
monitoring records were available for review for Days 10 – 60.
 Subject names (children) were not documented or correlated with the names of their
parents/guardian (inadequate assent). Pregnancy testing was not documented for the
three adolescent girls of apparent childbearing potential.
These inspectional findings for the Maco study confirm the concern identified at inspection
planning that the original records for the major studies supporting this NDA could not be
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adequately made available for inspectional verification. The primary endpoint data
submitted in the NDA for the Maco study were not verifiable against original source
records. The accuracy, reliability, and credibility of the data for the Maco study could not
be determined (because of inadequate source records documentation for evaluation).

II. BACKGROUND
Fascioliasis is a zoonotic disease caused by the liver fluke parasite Fasciola (hepatica or
gigantica), a disease of global public health concern that disproportionally affects the poor
living in cattle-raising areas. Humans acquire the disease primarily through consuming
contaminated water or undercooked aquatic vegetables (e.g., watercress), with snails
involved in human infection as the intermediate parasite host.
Clinical experience to date suggests that artemether (pre-clinical) and triclabendazole
(clinical) may be effective anti-helminthic agents for treating fascioliasis (literature,
support for NDA): (1) two randomized clinical trials (Hien 2008 and Maco 2015,
published); (2) 9 non-randomized open-label studies (including Keiser 2011, published);
and (3) case series and anecdotal case reports. None of the clinical studies were
commercially sponsored or conducted under an IND. Based on this limited clinical
(b) (4)
experience to date, Novartis proposes the use of triclabendazole (250 mg tablet)
in treating adults and children (age > 6 years) with fascioliasis.
Of the 11 major clinical trials, the original subject-level study records were available for
audit only for two studies, Maco 2015 and Keiser 2011. These two studies were identified
for audit at locations where the study records were maintained. The common primary aim
of the two GCP inspections was to confirm study conduct sufficiently compliant with the
study protocols, to include acceptable verification of selected NDA data listings against
available source records.
Maco 2015 (EGA230B): Efficacy and tolerability of two single-day regimens of
triclabendazole for fascioliasis in Peruvian children. Maco, et al. Revista da Sociedade
Brasileira de Medicina Tropical 48(4):445-453, Jul-Aug 2015
This Phase 2 open-label study was conducted between 2001 and 2006 in 84 children with
fascioliasis enrolled at five study sites in rural Peru. Eligible subjects were identified by:
age 2-16 years, residence in an area endemic for fascioliasis, and the detection of
Fasciola eggs in stool (sedimentation microscopy, Kato-Katz method). Subjects were
excluded for: any acute/severe illness, chronic liver disease, pregnancy/lactation,
recent/current drug therapy for Fasciola or other parasitic infection, history of allergy to
benzimidazoles, or concurrent use of drugs known to interact with the study medication.
Subjects were allocated into two triclabendazole regimens: (1) two doses of 7.5mg/kg 12
hours apart (44 subjects); and (2) a single dose of 10-mg/kg (40 subjects). The primary
endpoint was defined as the presence (parasitological failure) or absence (parasitological
cure) of parasite eggs consistent with Fasciola (hepatica or gigantica) in a stool sample
collected at 60 days post-treatment:
 Kato-Katz smears on stool samples for F. hepatica egg counts
 Egg counts quantified on pre-treatment (baseline) and 6 post-treatment stools
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 Safety and tolerability assessed based on post-treatment symptoms and signs
 Asillo site: post-treatment stools on Days 1, 3, 5, 10, 30, and 60 (primary endpoint)
 Four other sites: post-treatment stools on Days 30, 60, 90, 120, 150, and 180
 Stool preparation and light microscopy at a single designated laboratory
Keiser 2011 (EGA230B): Efficacy and safety of artemether in the treatment of chronic
fascioliasis: exploratory phase-2 trials. Keiser, et al. PLoS Negl Trop Dis 5(9): e1285
This non-randomized, open-label, exploratory Phase 2 study was conducted between
2007 and 2010 in 37 adult subjects in Egypt with asymptomatic fascioliasis. The study
consisted of two single-arm sub-studies (20 and 17 subjects) in which two artemether
regimens were independently evaluated: 6 x 80 mg given over three consecutive days
(sub-study 1); and 3 x 200 mg given within 24 hours (sub-study 2).
The co-primary end points were cure rate (CR) and egg reduction rate (ERR) as
assessed for Fasciola egg clearance or reduction in egg count (Kato-Katz smears, light
microscopy) at 28 days after final dosing. Subjects who remained positive for Fasciola
eggs following artemether therapy were treated further with a single 10 mg/kg oral dose of
triclabendazole. Those (still) remaining positive were treated with two additional doses of
triclabendazole. AEs were monitored for two days after final dosing.

III.

INSPECTION OUTCOMES
Clinical Investigator
Inspection Location

Audited Study
Subject Enrollment

Dates

Keiser 2011

Dec 3 – 5

37 subjects

2018

Maco 2015

Dec 10 – 20

87 subjects

2018

Outcome*

Jennifer Keiser, M.D.
1

Swiss Tropical and
Public Health Institute
Socinstr 57, CH-4002
Basel, Switzerland

NAI*

Vicente Maco, M.D.
2

Infectious Diseases
and Tropical Medicine
800 Zeagler Drive
Palatka, Florida

OAI*

Site selection: availability of patient-level records, inspection feasibility
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Compliance Classification of Inspection Outcome
NAI = No Action Indicated, no significant deviations from regulations
VAI = Voluntary Action Indicated, minor deviations from regulations
OAI = Official Action Indicated, major deviations from regulations
* For both inspections, the review of the establishment inspection report (EIR) has not been
completed at OSI. An addendum to this clinical inspection summary (CIS) will be
forwarded to the review division if new significant findings are discovered at completion of
EIR review; otherwise, OSI’s written post-inspection correspondence letter to the
inspected entity (to be copied to review division) indicates completion of EIR review with
either confirmation of the findings as reported in this CIS or with down-graded final
inspection outcome classification (i.e., OAI to VAI).
1. Jennifer Keiser, M.D.
Subjects: 600 screened, 37 enrolled, and 36 completing study
Subject case records were available for 25 subjects, which included the 16 (enrolled)
subjects treated with triclabendazole (12 received one dose, 4 received two doses).
Records for 9 subjects who were either not enrolled in the study or enrolled without
receiving triclabendazole (artemether treatment deemed adequate/curative) showed:
 Two subjects were negative for stool Fasciola eggs and were not enrolled in the study.
 One subject enrolled in the study was adequately treated with artemether alone.
 Six subjects were treated with triclabendazole off study (not part of publication).
A detailed review of all available case records (25 subjects) showed GCP-compliant study
conduct, including adequate: informed consent, stool evaluation (Fasciola egg counts),
study treatment, and AE monitoring.
For the 16 subjects who received triclabendazole on study (and included in publication),
significant GCP deficiencies were not observed and a Form FDA 483 was not issued.
Published study conduct appeared GCP-compliant, and all audited NDA data were
adequately verifiable against source records and CRFs.
2. Vicente Maco, M.D.
The inspection included a complete review of all available records for Protocol EGA230B
as executed by the CI (Dr. Maco), including (but not limited to) subject case records (e.g.,
source paper medical records), informed consent forms (ICFs), test article accountability
records, and documentation of correspondence between the CI and the Institutional
Review Board (IRB).
According to Dr. Maco, this Protocol EGA230B began on 3/22/2001 and was closed on
12/1/2005. The original source documentation (DCFs) for 58 (of 84) subjects was
available for review at this inspection location; no source documentation was available for
the remaining 26 subjects. The study results for all 84 enrolled subjects were reportedly
captured on an Excel spreadsheet (58 with DCFs, 26 without) created on 8/1/2011 by Dr.
Maco. The FDA inspection for Protocol EGA 230B (as executed by Dr. Maco) identified
the following:
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 42 enrolled subjects reportedly tested positive for Fasciola eggs (stool microscopy) and
(b) (6)
were treated with the test article: Subjects

Other than the subject enrollment log, there was no source documentation for these 42
subjects. See Attachment 1.
 20 subjects were apparently treated with the test article but lacked documentation that
(b) (6)
the subjects tested positive for Fasciola: Subjects
For two subjects,
some original source documentation was obliterated; blinded and unblinded records
could not be matched.
 There was no documentation at this inspection location to indicate that any subject
completed the study. No study visits were documented beyond Day 5 for all subjects
(b) (6)
except for the six subjects who had documented visits on Day 6 (Subjects
(b) (6)
) or on Day 7 (Subject
The reason for inadequate
documentation was unclear. See Attachment 2.
 The absence or presence of parasite eggs in stool compatible with Fasciola (as
reported in NDA) could not be verified, for any of the scheduled time points (Days 1, 3,
5, 10, 30, and 60), for any of the 84 subjects in the study (because of absence of source
records at inspection location). See Attachment 3.
 The ICFs failed to identify and/or correlate the names of the enrolled children and their
parent/guardian (inadequate assent). Further, the study records failed to provide
documentation regarding pregnancy testing or pregnancy status for at least three
adolescent females enrolled in the study.
At conclusion of inspection, a Form FDA 483, Inspectional Observations, was issued for
failure to: (1) prepare or maintain adequate and accurate case histories with respect to
the observations and the data pertinent to the investigational study, (2) obtain ICF in
accordance with 21 CFR Part 50 from each human subject prior to drug administration,
and (3) otherwise conduct the study in accordance with the investigational plan.
The inspection found serious deviations/findings that could potentially impact on the
validity or reliability of the study data reported in the NDA. The study records available at
inspection did not include adequate source documentation to demonstrate successful
treatment for any of the subjects in the study (Fasciola positive at baseline, negative posttreatment) and were otherwise insufficient to adequately evaluate study conduct,
including subject eligibility determination, AE monitoring, drug accountability, and
informed consent/assent. The data submitted in the NDA could not be adequately
verified at inspection (inadequate records availability). Post-inspectional correspondence
to date with the sponsor and the clinical investigator (including Dr. Maco’s January 10,
2019 written response to Form FDA 483) was inadequate to resolve these concerns.
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{See appended electronic signature page}
John Lee, M.D.
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

{See appended electronic signature page}
Kassa Ayalew, M.D., M.P.H.
Branch Chief
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CC:
Central Document Room / NDA 208711
DAIP / Division Director / Sumathi Nambiar
DAIP / Clinical Team Leader / Yuliya Yasinskaya
DAIP / Medical Officer / Ramya Gopinath
DAIP / Regulatory Project Manager / Jacquelyn Rosenberger
OSI / Office Director / David Burrow
OSI / DCCE / Division Director / Ni Khin
OSI / DCCE / GCPAB / Branch Chief / Kassa Ayalew
OSI / DCCE / GCPAB / Team Leader / Phillip Kronstein
OSI / DCCE / GCPAB / Medical Officer / John Lee
OSI / DCCE / GCPAB / Program Analyst / Yolanda Patague
OSI / Database Project Manager / Dana Walters
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FOOD AND DRUG ADMINISTRATION
Center for Drug Evaluation and Research
Office of Prescription Drug Promotion

****Pre-decisional Agency Information****
Memorandum
Date:

January 16, 2019

To:

Jacquelyn Rosenberger, Regulatory Project Manager
Division of Anti-Infective Products (DAIP)
Abimbola Adebowale, Associate Director for Labeling, (DAIP)

From:

Puja Shah, Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

CC:

James Dvorsky, Team Leader, OPDP
David Foss, Regulatory Review Officer, OPDP

Subject:

OPDP Labeling Comments for EGATENTM (triclabendazole) tablets, for
oral use

NDA:

208711

In response to DAIP's consult request dated August 14, 2018, OPDP has reviewed the
proposed product labeling (PI) and carton and container labeling for the original NDA
submission for EGATENTM (triclabendazole) tablets, for oral use.
PI: OPDP’s comments on the proposed labeling are based on the draft PI received by
electronic mail from DAIP (Jacquelyn Rosenberger) on January 10, 2019, and are provided
below.
Carton and Container Labeling: OPDP has reviewed the attached proposed carton and
container labeling submitted by the Sponsor to the electronic document room on December 13,
2018, and we do not have any comments.
Thank you for your consult. If you have any questions, please contact Puja Shah at (240) 4025040 or puja.shah@fda.hhs.gov.

15 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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MEMORANDUM
REVIEW OF REVISED LABEL AND LABELING
Division of Medication Error Prevention and Analysis (DMEPA)
Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)
Date of This Memorandum:

December 17, 2018

Requesting Office or Division:

Division of Anti-Infective Products (DAIP)

Application Type and Number:

NDA 208711

Product Name and Strength:

Egaten (triclabendazole) Tablets, 250 mg

Applicant/Sponsor Name:

Novartis Pharmaceuticals Corporation (Novartis)

FDA Received Date:

December 13, 2018

OSE RCM #:

2017-1967-2

DMEPA Safety Evaluator:

Deborah Myers, RPh, MBA

DMEPA Team Leader:

Otto L. Townsend, PharmD

1 PURPOSE OF MEMORANDUM
The Division of Anti-Infective Products (DAIP) requested that we review the revised container
closure label for Egaten (Appendix A) to determine it is acceptable from a medication error
perspective. The revisions are in response to recommendations that we made during a
previous label and labeling review.a
2
CONCLUSION
The revised container closure label for Egaten is acceptable from a medication error
perspective. We have no further recommendations at this time.

2 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page

Myers, D. Label and Labeling Review Memo for Egaten (triclabendazole) (NDA 208711). Silver Spring (MD): FDA,
CDER, OSE, DMEPA (US); 2018 DEC 06. RCM No.: 2017-1967-1.
a

1
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MEMORANDUM
REVIEW OF REVISED LABEL AND LABELING
Division of Medication Error Prevention and Analysis (DMEPA)
Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)
Date of This Memorandum:

December 6, 2018

Requesting Office or Division:

Division of Anti-Infective Products (DAIP)

Application Type and Number:

NDA 208711

Product Name and Strength:

Egaten (triclabendazole) Tablets, 250 mg

Applicant/Sponsor Name:

Novartis Pharmaceuticals Corporation (Novartis)

FDA Received Date:

November 14, 2018 and November 30, 2018

OSE RCM #:

2017-1967-1

DMEPA Safety Evaluator:

Deborah Myers, RPh, MBA

DMEPA Team Leader:

Otto L. Townsend, PharmD

1 PURPOSE OF MEMORANDUM
The Division of Anti-Infective Products (DAIP) requested that we review the revised container
labels (blister packs of 4 tablets) and container closure label for Egaten (Appendix A) to
determine they are acceptable from a medication error perspective. The revisions are in
response to recommendations that we made during a previous label and labeling review.a
2
BACKGROUND/REGULATORY HISTORY
Our container label recommendations were provided to Novartis as an information request
(IR)b on November 9, 2018. Novartis provided their responsec on November 14, 2018. On
November 19, 2018, we sent an IRd to Novartis requesting that they submit the proposed
revised draft container labels for our review. On November 30, 2018, Novartis submitted their
Labeling Amendment including proposed revised draft container labels and container closure
label (Appendix A).
Myers, D. Label and Labeling Review for Egaten (triclabendazole) (NDA 208711). Silver Spring (MD): FDA, CDER,
OSE, DMEPA (US); 2018 NOV 07. RCM No.: 2017-1967.
b Information Request available at: https://darrts.fda.gov/darrts/ViewDocument?documentId=090140af804c3e85
c Novartis’ Response to our Information Request available at: \\cdsesub1\evsprod\nda208711\0036\m1\us\fdaresponse-clinical.pdf
d Information Request available at: https://darrts.fda.gov/darrts/ViewDocument?documentId=090140af804c5ac1
a

1
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3 CONCLUSION
The revised container labels (blister packs of 4 tablets) and container label closure label are
unacceptable from a medication error perspective. The proposed storage statement on the
(b) (4)
container closure label “
." is a negative statement. From a
medication error perspective, negative statements may have an opposite effect of the intended
(b) (4)
meaning, as
can be overlooked and inadvertently encourage the opposite
behavior. See recommendation below.
4 RECOMMENDATIONS FOR NOVARTIS
We recommend the following be implemented prior to approval of this NDA:
(b) (4)
A. You propose the storage statement “
." instead of “Store
below 30C” in line with Novartis standard terminology for this condition. However,
from a medication error perspective we recommend avoiding negative statements such
(b) (4)
(b) (4)
as “
” Negative statements such as “
(b) (4)
).” may have an opposite effect of the intended meaning,
(b) (4)
can be overlooked and inadvertently encourage the storage
Thus,
we recommend the storage statement “Store below 30°C (86°F).” on the container
closure label.

2 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
2
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

Division of Pediatric and Maternal Health
Office of New Drugs
Center for Drug Evaluation and Research
Food and Drug Administration
Silver Spring, MD 20993
Tel 301-796-2200
FAX 301-796-9744

Division of Pediatric and Maternal Health Review
Date:

November 13, 2018

Date consulted: August 20, 2018

From:

Carrie Ceresa, Pharm D., MPH, Clinical Analyst, Maternal Health
Division of Pediatric and Maternal Health

Through:

Miriam Dinatale, D.O., Team Leader, Maternal Health
Division of Pediatric and Maternal Health
Lynne P. Yao, MD, OND, Division Director
Division of Pediatric and Maternal Health

To:

The Division of Anti-infective Products (DAIP)

Drug:

EGATEN (triclabendazole) tablets

NDA:

208711

Applicant:

Novartis

Subject:

Pregnancy and Lactation Labeling Rule (PLLR) formatting recommendations

Proposed
Indication:

for the treatment of fascioliasis
in adults and children of 6 years of age and older

(b) (4)

Materials
Reviewed:
• June 14, 2018, Original New Drug Application submission for NDA 208711 for Egaten
(triclabendazole) 250 mg tablets

1
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Consult Question:
Please evaluate:
a) Proposed Egaten labeling for compliance with the PLLR requirements
b) Egaten safety in pregnant and nursing women
c) Egaten safety in males and females of reproductive potential
INTRODUCTION AND BACKGROUND
On June 14, 2018, Novartis submitted an Original New Drug Application for EGATEN
(b) (4)
(triclabendazole) for the treatment of fascioliasis
in adults and children of 6 years of age and older. The Division of Anti-Infective
Products (DAIP) consulted the Division of Pediatric and Maternal Health (DPMH) on August
20, 2018, to assist with the Pregnancy and Lactation subsections of labeling.
In the past, fascioliasis has been limited to specific geographical regions; however, in the more
recent years, the disease has become more widespread throughout the world. Fascioliasis is a
parasitic infection caused by Fasciola hepatica or Fasciola gigantica, also known as “the
common liver fluke.” Humans generally become infected by consuming raw watercress or other
water plants that are contaminated with the immature parasite larvae. Triclabendazole was first
used in 1983 as a veterinary product and then in humans in 1989. However, according to the
Center for Disease Control and Prevention (CDC), even though triclabendazole is the drug of
choice for the treatment of fascioliasis and is recommended by the World Health Organization
(WHO), triclabendazole is not yet commercially available in the United States and is not yet
widely available in many countries for human use. Triclabendazole has been used in several
fascioliasis outbreaks in various countries. 1,2
Drug Characteristics 3
• Triclabendazole is a synthetic anti-helminthic drug against the adult parasites in the bile
ducts and immature flukes migrating through the liver. and is the treatment of choice for
fascioliasis. The mechanism of action is not fully understood.
• Molecular weight: 359.65 g/mol
(b)
• Plasma Elimination Half-life: (4) hours
• Protein-binding: 96.7%
• Common adverse reactions to triclabendazole reported in clinical trials include,
(b) (4)
abdominal pain,
, nausea, vomiting, vertigo, headache, cough, fever,
urticaria and pruritus.

1

Fasciola Biology, Centers for Disease Control and Prevention,
https://www.cdc.gov/parasites/fasciola/biology.html, accessed 23 October 2018.
2
World Health Organization. Report of the WHO Informal Meeting on use of triclabendazole in fascioliasis control,
WHO headquarters, Geneva, Switzerland, October 17-18, 2006.
3
Egaten (triclabendazole) Applicant proposed labeling
2
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REVIEW
PREGNANCY
Fascioliasis and Pregnancy
There are little data on fascioliasis and pregnancy. According to the CDC and WHO, the benefit
of treating fascioliasis with triclabendazole outweighs the risk, and WHO recommends the use of
triclabendazole in pregnant women only in clinical settings where medical staff can monitor the
patients. 4
According to published literature, fascioliasis, although uncommon in the United States, is the
most common zoonotic infection worldwide. Fascioliasis is reported in a case report of a 28year-old pregnant female in the United States, who had previously visited central Mexico.
She presented with nausea and vomiting that worsened with meals at 36 to 37 weeks’ gestation.
An ultrasound of the abdomen revealed cholelithiasis, gall bladder wall edema and thickening
and dilatation of the extrahepatic bile duct. At term she developed pregnancy-induced
hypertension and was managed on magnesium at delivery. A healthy newborn was delivered by
cesarean. She presented again three weeks post-partum with upper quadrant pain, nausea,
vomiting and mild scleral icterus. Laboratory results showed elevated liver enzymes.
Abdominal ultrasound suggested chronic cholecystitis. Three parasitic worms were removed by
sphincterotomy and were confirmed to be F. hepatica. She was treated with triclabendazole and
two months later was negative for ova and parasites. 5
Nonclinical Experience
No teratogenic effects were seen in rats and rabbits exposed to triclabendazole at 0.3 to 1.6 times
the maximum recommended human dose of 20mg/kg. Maternal toxicity was noted at doses of
100 and 200 mg/kg/day in rats and 10 and 20 mg/kg/day in rabbits resulting in lower fetal
weights and delayed ossification. The reader is referred to the Pharmacology/Toxicology review
by Tessie Alapatt, Ph.D., DARRTS.
Review of Literature
The applicant did not submit a review of the literature. DPMH conducted a search of
Micromedex and of published literature using PubMed and EMBASE using the search terms
“triclabendazole” and “pregnancy,” “pregnancy outcomes,” “congenital anomalies,”
“miscarriage,” “spontaneous abortion,” and “stillbirth,” and no data were found.
Reviewer comment:
The applicant’s submission is adequate. There are no available published data on the use of
triclabendazole exposure during pregnancy as the drug is not yet available in the United States
and is not widely available in other countries.

4

Resources for Health Professionals, Fasciola disease, Centers for Disease Control and Prevention,
https://www.cdc.gov/parasites/fasciola/health professionals/, accessed 23 October 2018.
5
Alatoom, A et al., 2008, Fascioliasis in Pregnancy, Obstet Gynecol, 112:483-5.
3
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LACTATION
(b)
Nonclinical Experience
(4)
According to published literature, triclabendazole is excreted into goat milk at approximately %
of an oral dose. The reader is referred to the Pharmacology/Toxicology review by Tessie
Alapatt, Ph.D., DARRTS.
Review of Literature
The applicant did not submit a review of the literature. DPMH conducted a search of
Medications in Mother’s Milk, the Drugs and Lactation Database (LactMed), 6 Micromedex, 7 and
of published literature in PubMed and EMBASE with regards to triclabendazole and
breastfeeding, and no data were found.
Reviewer comment:
The applicant’s submission is adequate. A search by DPMH found no available published data
on the use of triclabendazole and breastfeeding.
FEMALES AND MALES OF REPRODUCTIVE POTENTIAL
Nonclinical Experience
There were no drug-related effects on reproductive performance, mating ratios or fertility noted
in a two-generation reproductive and developmental toxicity study in rats. The reader is referred
to the Pharmacology/Toxicology review by Tessie Alapatt, Ph.D., DARRTS.
Review of Literature
The applicant did not submit a review of the literature. DPMH conducted a search of published
literature in PubMed and EMBASE on the effects of triclabendazole and females and males of
reproductive potential using the search terms “triclabendazole” and “fertility,” “infertility,” and
“contraception”, and no data were found.
Reviewer comment:
The applicant’s submission is adequate. There are no data on the effects of triclabendazole on
females and males of reproductive potential.

6
http://toxnet.nlm nih.gov/cgi-bin/sis/htmlgen?LACT. The LactMed database is a National Library of Medicine
(NLM) database with information on drugs and lactation geared toward healthcare practitioners and nursing women.
The LactMed database provides information when available on maternal levels in breast milk, infant blood levels,
any potential effects in the breastfed infants if known, alternative drugs that can be considered and the American
Academy of Pediatrics category indicating the level of compatibility of the drug with breastfeeding.
7
Truven Health Analytics information, http://www micromedexsolutions.com/. Accessed 10/2/2018.
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DISCUSSION AND CONCLUSIONS
Pregnancy
Triclabendazole is not yet approved by the FDA for use in the United States. The CDC and the
WHO recommend triclabendazole as the drug of choice for the treatment of fascioliasis even
though it is not yet widely available in many countries for human use. There are no data on the
use of triclabendazole during pregnancy. Animal reproduction studies in rats showed no
teratogenic effects during organogenesis.
Lactation
There are no data on the presence of triclabendazole in human milk. Published literature
demonstrates the presence of triclabendazole in the milk of lactating goats in low doses. Given
(b)
the low molecular weight (<800 Daltons), long half-life ( (4) hours) and the presence of
triclabendazole in goat milk, it is likely that triclabendazole will transfer into human milk.
However, there are no severe adverse effects that have been reported with triclabendazole use in
adults in clinical trials. DPMH recommends the following language be included in labeling:
The developmental and health benefits of breastfeeding should be considered along with
the mother’s clinical need for EGATEN and any potential adverse effects on the
breastfed infant from EGATEN or from the underlying maternal condition.
Females and Males of Reproductive Potential
There are no published data on the effect of triclabendazole on human fertility or hormonal
contraceptives. Animal data do not indicate an adverse effect on fertility. Neither the animal
reproduction studies nor the drug’s mechanism of action indicate a concern for embryofetal
toxicity requiring pregnancy testing or contraception during treatment with triclabendazole;
therefore, subsection 8.3 will not be included in labeling.
LABELING RECOMMENDATIONS
DPMH revised sections 8.1 and 8.2 of labeling for compliance with the PLLR (see below).
DPMH refers to the final NDA action for final labeling.
DPMH Proposed Pregnancy and Lactation Labeling
FULL PRESCRIBING INFORMATION
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on EGATEN use in pregnant women to inform a drug associated risk
of major birth defects, miscarriage or adverse maternal or fetal outcomes. Reproductive studies
in animals (rat and rabbits) have not shown a risk of increased fetal abnormalities with prenatal
exposure of Egaten at 0.3-1.6 times (based on body surface area) the maximum recommended
human dose (MRHD) of 20 mg/kg (see Data).
The estimated background risk of major birth defects and miscarriage for the indicated
population are unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
5
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Data
Animal Data
Embryo-fetal developmental toxicity studies revealed no teratogenic effects in rats at doses up to
200 mg/kg/day (1.6-fold of MRHD based on mg/m2) and rabbits at doses up to 20 mg/kg/day
(0.3-fold of MRHD based on mg/m2). The animals were treated orally during organogenesis,
starting on Day 6 of the pregnancy until Day 15 in rats and Day 18 in rabbits. Maternal toxicity
was noted at the higher doses (100 and 200 mg/kg/day in rats and 10 and 20 mg/kg/day in
rabbits), which resulted in lower fetus weights and delayed ossification. These findings were
considered indicative of delayed physiological growth that was secondary to maternal toxicity.
No increase in malformation or abnormalities was observed at any dose levels in either species.
8.2 Lactation
Risk Summary
There are no data on the presence of triclabendazole in human milk, the effects on the breastfed
infant, or the effects on milk production. Published animal data indicate that triclabendazole is
present in goat milk. When a drug is present in animal milk, it is likely that the drug will be
present in human milk. The developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for EGATEN and any potential adverse effects
on the breastfed infant from EGATEN or from the underlying maternal condition.
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LABEL AND LABELING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA)
Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)
*** This document contains proprietary information that cannot be released to the public***
Date of This Review:

November 7, 2018

Requesting Office or Division:

Division of Anti-Infective Products (DAIP)

Application Type and Number:

NDA 208711

Product Name and Strength:

Egaten (triclabendazole) Tablets, 250 mg

Product Type:

Single-Ingredient Product

Rx or OTC:

Rx

Applicant/Sponsor Name:

Novartis Pharmaceuticals Corporation (Novartis)

FDA Received Date:

June 14, 2018, July 9, 2018, and August 23, 2018

OSE RCM #:

2017-1967

DMEPA Safety Evaluator:

Deborah Myers, RPh, MBA

DMEPA Team Leader:
DMEPA Deputy Director:

Otto L. Townsend, PharmD
Irene Z. Chan, PharmD, BCPS
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1

PURPOSE OF REVIEW VS REASON FOR REVIEW

As part of the approval process Egaten (triclabendazole) Tablets, 250 mg, the Division of
Anti-Infective Products (DAIP) requested that we review the proposed container closure
label, container label (blister packs of 4 tablets), and prescribing information for areas that
may lead to medication errors.
2

MATERIALS REVIEWED

Table 1. Materials Considered for this Label and Labeling Review
Appendix Section
(for Methods and Results)

Material Reviewed

Product Information/Prescribing Information

A

Previous DMEPA Reviews

B

ISMP Newsletters

C – N/A

FDA Adverse Event Reporting System (FAERS)*

D – N/A

Other

E – N/A
F

Labels and Labeling

N/A=not applicable for this review
*We do not typically search FAERS for our label and labeling reviews unless we are aware of
medication errors through our routine postmarket safety surveillance

3

FINDINGS AND RECOMMENDATIONS

Novartis plans to package Egaten in a 4-tablet blister pack.

(b) (4)

This incongruence could lead to confusion that results in a
patient taking more tablets than are prescribed. For example, a patient who weighs 50 kg,
would require a dose of 500 mg (2 tablets); however, the proposed blister pack provides a total
of 1,000 mg (4 tablets) thus providing tablets in excess of the needed dose. We are concerned
that in patients who require less than 4 tablets as their prescribed dose, a patient or caregiver
may incorrectly administer all four tablets contained in the blister pack. This would result in a
wrong dose medication error (overdose). Conversely, patients may require more than 4
tablets as their prescribed dose and may only take the 4 tablets contained in one blister pack;
thus, an underdose may occur.

2
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On October 24, 2018, we sent an information request (IR)a to Novartis asking how they plan to
mitigate the risk of a patient taking more tablets than prescribed if they receive a blister pack
containing more tablets than prescribed.
In their October 26, 2018 response,b Novartis states that the;
“instructions on how many tablets to take will be printed by the pharmacist and labeled
on the blister packs….It is the patient’s responsibility to follow the instructions provided.”
Additionally in their response, Novartis provides information regarding the only
overdose report in their safety database; a case of accidental overdose (~54 mg/kg,
2,500 mg dose in a 46 kg patient) which was associated with nausea and the patient
recovered following osmotic diuresis. Novartis further states in their response that a 4tablet blister pack is used by the World Health Organization (WHO) and that “given that
treatment of fascioliasis is rare and episodic, a 4-tablet pack will best meet the majority
of patients to be treated.”
Despite Novartis’ intention to use labeling as a mitigation strategy to prevent improper dose
errors, we have determined that the proposed fixed-dose 4-tablet blister pack is not an
appropriate packaging design for a variably dosed product. In addition to our concerns with
potential improper dose medication errors, we are also concerned that patients may not
appropriately discard extra tablets (i.e., keeping the excess unused product for later personal
use or for use by a person for whom the product was not prescribed).
We shared our concerns with DAIP who stated that the risk associated with this product is the
same risk that is associated with other oral anti-infective products that would be provided in
excess of the prescribed amount (e.g., oral antibiotic suspensions). Although we acknowledge
this may be true, we recommend this product be available in packaging that accounts for the
variability in dosing (e.g., bottle from which a pharmacist can dispense the correct quantity for
the dose prescribed). We provide a recommendation below in Table 3 for the Applicant’s
consideration.
If packaging design that is congruent with the dosing regimen is not feasible from a timeline
perspective given the public health need for this product, then we recommend that labeling
mitigation strategies be applied to instruct patients and caregivers how to appropriately handle
and discard extra tablets to address the risk of wrong dose medication errors.
Tables 2 and 3 below include additional identified medication error issues with the submitted
container closure label, container label (blister packs of 4 tablets), and prescribing information.
The tables also include DMEPA’s rationale for concern, and the proposed recommendation to
minimize the risk for medication error.

a

Information Request available at: https://darrts.fda.gov/darrts/ViewDocument?documentId=090140af804bfe47

Novartis’ Response to our Information Request available at: \\cdsesub1\evsprod\nda208711\0034\m1\us\fdaresponse-clinical-20181026.pdf
b
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Table 2: Identified Issues and Recommendations for Division of Anti-Infective Products (DAIP)
Prescribing Information
IDENTIFIED ISSUE

RATIONALE FOR CONCERN

RECOMMENDATION

Full Prescribing Information (FPI), Section 2, Dosage and Administration
1. As currently presented,
the text states (b) (4)

A lack of the tablet strength
may cause confusion when
calculating the appropriate
dosing. This could
potentially result in a wrong
dose medication error
(overdose or underdose).

To provide clarity and
consistency with the product
strength information we
recommend adding the
strength of the tablet “250.”
For example, “The 250 mg
tablets are scored and
divisible into two equal halves
of 125 mg…”

2.

(b) (4)

3. As currently presented,
the administration
instructions state, (b) (4)
with
water, or crushed and
administered with (b) (4)

If the dosing and
administration is unclear,
the product may not be
prescribed or administered
as intended.

applesauce.”

To provide clarity, and if the
Office of Pharmaceutical
Quality (OPQ) determines
data support administering
(b) (4)
with water
we recommend revising the
statement to read, “The
tablets can be swallowed
whole or divided-in-half and
taken with water, or crushed
and administered with (b) (4)
applesauce).”

FPI, Section 16, How Supplied/Storage and Handling
1. The statement “Store in
Specific information for
the original container.” is appropriate dispensing of
included in the PI,
the drug product to
4
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DMEPA defers to OPQ to
determine the
appropriateness of the

Section 16, How
Supplied/Storage and
Handling. However, this
storage information is
not included on the
“Container Closure
Label.”

maintain its identity,
strength, quality, and purity
should be included on the
container label (blister
packs of 4 tablets) or
container closure label.

statement “Store in the
original container.” If OPQ
deems this, or similar
statement in Section 16 as
appropriate, we recommend
inclusion of the statement on
the container closure label to
provide instruction at the
point of use.

Table 3: Identified Issues and Recommendations for Novartis (entire table to be conveyed to
Applicant)
Container Labels (blister packs of 4 tablets)
IDENTIFIED ISSUE
1. As currently presented,
each package contains a
blister pack of 4 tablets
(an appropriate dose for
a 100 kg patient).

RATIONALE FOR CONCERN

RECOMMENDATION

The design of the packaging
may mislead a user to
believe that the entire
package must be
administered. Therefore, a
patient or caregiver may
incorrectly administer all
four tablets, even if this is
not appropriate for the
proposed 10 mg/kg based
on the patient’s body
weight. This could result in
a wrong dose medication
error (overdose) in cases
where four tablets are not
the prescribed dose.

Consider packaging the
tablets in bottles (e.g., 30
tablet bottles) to enable a
pharmacist to dispense the
actual number of tablets
prescribed.
If this is not feasible, we
recommend updating the
instruction that states, “To
release the tablet, press the
tablet from the clear side of
the card and push it through
(b) (4)
the paper backing.
refold
and push in the medication
card until it locks into the
box.” under “Step 4” to
include
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Take with food
Discard unused
tablet(s) by XXXX.
Store below 30°C.

Container Closure Label
1. As currently presented,
the format for the
expiration date is not
defined.

4

The use of abbreviations
within the expiration date
can result in confusion
regarding the actual
expiration date leading to
deteriorated drug
medication errors.

To minimize confusion and
reduce the risk for
deteriorated drug medication
errors, identify the format
you intend to use. We
recommend that the humanreadable expiration date on
the drug package label
include a year, month, and
non-zero day. FDA
recommends that the
expiration date appear in
YYYY-MM-DD format if only
numerical characters are used
or in YYYY-MMM-DD if
alphabetical characters are
used to represent the month.
If there are space limitations
on the drug package, the
human-readable text may
include only a year and
month, to be expressed as:
YYYY-MM if only numerical
characters are used or YYYYMMM if alphabetical
characters are used to
represent the month. FDA
recommends that a hyphen or
a space be used to separate
the portions of the expiration
date.

CONCLUSION

Our evaluation of the proposed container closure label, container label (blister packs of 4
tablets), and prescribing information identified areas of vulnerability that may lead to
medication errors. Above, we have provided recommendations in Table 2 for the Division and
Table 3 for the Applicant. We ask that the Division convey Table 3 in its entirety to the Novartis
so that recommendations are implemented prior to approval of this NDA.
6
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APPENDICES: METHODS & RESULTS FOR EACH MATERIALS REVIEWED
APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION
Table 4 presents relevant product information for Egaten (triclabendazole) Tablets, 250 mg that
Novartis submitted on August 23, 2018.
Table 4. Relevant Product Information for Egaten (triclabendazole)
Initial Approval Date

N/A

Active Ingredient

triclabendazole

Indication

treatment of fascioliasis
in adults and children of 6 years of age and older

Route of Administration

oral

Dosage Form

Tablet (scored on both sides)

Strength

250 mg

Dose and Frequency

(b) (4)
The recommended dose of Egaten is
10 mg/kg
based on the patient’s body weight. The tablets are scored and
divisible into two equal halves of 125 mg in order to facilitate
more precise dosing. If the dosage cannot be adjusted exactly, it is
recommended to round the dose upwards as per physician’s
discretion.

(b) (4)

(b) (4)

Egaten should be taken orally and preferable after meals. The
tablets can be swallowed as whole/divided with water, or crushed
(b) (4)
and administered with
applesauce.
How Supplied

Blister packs of 4 tablets.

Storage

Store in the original container.

Container Closure

Egaten 250 mg tablet is packaged in blisters contained in a
cardboard box (secondary packaging).

7
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(b) (4)

APPENDIX B. PREVIOUS DMEPA REVIEWS
B.1
Methods
On October 9, 2018, we searched the L:drive and AIMS using the terms, Egaten and
triclabendazole to identify reviews previously performed by DMEPA.
B.2

Results

Our search identified two previous reviewsc,d, that we reviewed and determined that the
previous reviews identified are not applicable to this current review.

Myers, D. Proprietary Name Review for Egaten (triclabendazole) IND 127946. Silver Spring (MD): FDA, CDER, OSE,
DMEPA (US); 2017 MAY 01. RCM No.: 2016-11625440.
c

Myers, D. Proprietary Name Review for Egaten (triclabendazole) NDA 208711. Silver Spring (MD): FDA, CDER,
OSE, DMEPA (US); 2017 DEC 13. RCM No.: 2017-17977414.
d
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APPENDIX F. LABELS AND LABELING
F.1
List of Labels and Labeling Reviewed
Using the principles of human factors and Failure Mode and Effects Analysis,e along with
postmarket medication error data, we reviewed the following Egaten (triclabendazole) label
and labeling submitted by Novartis on June 14, 2018, July 9, 2018, and August 23, 2018.





F.2

Container label (blister packs of 4 tablets) received on June 14, 2018
Container closure label received on June 14, 2018
Intend-to-market samples received on July 9, 2018
Prescribing Information received on August 23, 2018 available at the following link:
\\cdsesub1\evsprod\nda208711\0017\m1\us\proposed-clean.pdf
Label Images

Container label (blister packs of 4 tablets) (not to scale) received on June 14, 2018
(b) (4)

2 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this
page
e

Institute for Healthcare Improvement (IHI). Failure Modes and Effects Analysis. Boston. IHI:2004.

9

Reference ID: 4346980

Signature Page 1 of 1

-------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
-------------------------------------------------------------------------------------------/s/
-----------------------------------------------------------DEBORAH E MYERS
11/07/2018
IRENE Z CHAN on behalf of OTTO L TOWNSEND
11/07/2018
IRENE Z CHAN
11/07/2018

Reference ID: 4346980

