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EXECUTIVE SUMMARY 

This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity Egaten (triclabendazole) is necessary to ensure 
the benefits outweigh its risks. Novartis submitted a New Drug Application (NDA) 208711 for 
triclabendazole with the proposed indication for treatment of fascioliasis in patients 6 years of age and 
older. The possible risk associated with triclabendazole is QT prolongation. The applicant did not submit 
a proposed REMS or risk management plan with this application.  

DRISK and the Division of Anti-Infection Products (DAIP) agree that a REMS is not needed to ensure the 
benefits of triclabendazole outweigh its risks. Transient QT prolongation was seen with triclabendazole 
in some dogs in a 13-week a dog study; healthcare providers (HCPs) will be advised to use with caution 
in patients with a history of QT prolongation or who are taking medications which prolong QT interval in 
the Warnings and Precautions section of the labeling, if triclabendazole is approved.  Additionally, 
because of the lack of data in humans, DAIP is requiring the sponsor to do a thorough QT study as a 
postgmarketing requirement (PMR).  

1 Introduction 
This review by DRISK evaluates whether a REMS for the new molecular entity (NME) Egaten 
(triclabendazole) is necessary to ensure the benefits outweigh its risks. Novartis submitted NDA 208711 
for triclabendazole with the proposed indication for treatment of fascioliasis in patients 6 years of age 
and older. This application is under review in the DAIP. The applicant did not submit a proposed REMS or 
risk management plan with this application.   

2 Background 
2.1 PRODUCT INFORMATION 
Egaten (triclabendazole), an NME,a  is a benzimidazole derivative developed as both veterinary and 
human formulations by Novartis in the late 1980’s. Triclabendazole is proposed for treatment of 
fascioliasis (liver flukes) in patients 6 years of age and older. Triclabendazole is recommended as the 
first-line therapy against fascioliasis by both the Center for Disease Control (CDC) and the World Helath 
Organization (WHO), has been used to treat all forms of human fascioliasis for over 3 decades 
worldwide. Egaten is active against both immature and adult parasites. Therefore, it is administered 
during the acute and chronic phases. The mechanism of action of triclabendazole has not been fully 
explained and multiple targets may be involved. Triclabendazole is proposed as 250 mg tablet by oral 
administration. The recommended dose is 20 mg/kg orally given in 2 divided doses 12 hours apart in 
patients 6 years of age or older.  

WHO and Novartis had negotiated an agreement, Fascioliasis Partnershop,1  whereby Novartis donated 
triclabendazole for the treatment of fascioliasis in endemic countries. The medicine is shipped free of 

                                                           
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
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charge to countries upon application from ministries of health. WHO is responsible for collecting the 
applications in all cases. A number of countries, including Bolivia, Georgia, Madagascar, Peru, Vietnam, 
and Yemen are receiving donated triclabendazole through this agreement.  In the United States (US), 
triclabendazole is not approved by the FDA and the drug is not commericially available in the US. It is 
available to US-licensed physicians through the CDC Drug Service, under a special protocol, which 
requires both CDC and FDA to agree that the drug is indicated for treatment of a particular patient. 
Triclabendazole was approved in France and Egypt,2 and has been used for mass drug administration 
(MDA) in Egypt, Vietnam, and Bolivia3 since 2006; an estimated 1.15 million patients have been 
treated.4 

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 208711 relevant to this review:   

• 04/17/2017: Orphan drug designation granted  

• 09/29/2017: Fast track designation granted 

• 06/14/2018: NDA 208711 final submission received 

• 09/20/2018: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 
there were no safety issues that require a REMS for triclabendazole. 

 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
Fascioliasis is an infection caused by Fasciola hepatica or Fasciola gigantica. Fasciola hepatica or Fasciola 
gigantica  are flat worms referred to as liver flukes and they are leaf-shaped worms, large enough to be 
visible to the naked eye. Fasciola hepatica has a worldwide distribution; F. gigantica occurs 
predominantly in the tropics. The adult (mature) flukes are found in the bile ducts and liver of infected 
people and animals. Fascioliasis is more common in livestock and other animals than in people.5   

The life cycle of fascioliasis is complex6 which includes a final host (where the adult worm lives), an 
intermediate host (where the larval stages of the worm develop) and a carrier (suitable aquatic plants). 
The cycle starts when infected animals (cattle, sheep, buffaloes, donkeys, pigs, horses, and camels) 
defecate in fresh-water sources. The eggs are evacuated in feces and hatch into larvae that lodge in a 
particular type of water snail (the intermediate host). Once in the snail, the larvae reproduce and 
release more larvae into the water. These larvae attach to the leaves and stems of nearby aquatic plants 
and form small cysts (metacercariae). When the plants with the small cysts attached are ingested, they 
act as carriers of the infection. Watercress, water-mint, and many other salad vegetables are good 
plants for transmitting fascioliasis.  
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After the larvae are ingested with contaminated food or water, an incubation period starts for a few 
days to a few months. The incubation period has no symptoms. An acute and a chronic phase are 
followed after the incubation period: 

• Acute phase begins when the immature worms penetrate the intestinal wall and the 
peritoneum. The worms puncture the liver’s surface and eat their way through tissues until they 
reach the bile ducts. This invasion kills the liver’s cells and may cause intense internal bleeding. 
Typical symptoms include fever, nausea, a swollen liver, skin rashes, and extreme abdominal 
pain. The acute phase lasts 2-4 months. 

• Chronic phase begins when the worms reach the bile ducts, where they mature and start 
producing eggs. These eggs reach the intestine, where they are evacuated in feces. Symptoms of 
chronic phase include intermittent pain, jaundice, anemia, pancreatitis, gallstones and bacterial 
super-infections. Patients with chronic infections may experience hardening of the liver (fibrosis) 
as a result of the long-term inflammation. 

Both the acute and chronic phases of infection can be symptomatic or symptom free. Nonspecific 
clinical features of both phases can include fever, malaise, abdominal pain, anorexia, nausea, vomiting, 
diarrhea, weight loss, hepatomegaly, jaundice, eosinophilia, anemia, cholangitis, biliary obstructin, 
cholecystitis, gallstones, pancreatitis, and cirrhosis.b 

WHO estimates that at least 2.4 million people are infectedc in more than 70 countires worldwide, with 
several millions at risk.7  The intermediate hosts of the worm, lymnaeid snails, are endemic to the US. 
There were reports of locally acquired fascioliasis, mostly from Hawaii. There was at least one case of 
fascioliasis reported from the continental US.8  Fascioliasis is recognized as a neglected tropical disease 
in the FDA Guidance for “Neglected Tropical Diseases of the Developing World: Developing Drugs for 
Treatment or Prevention”. 

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
There is no drug approved in the US for the treatment of fascioliasis. Clinical development of 
triclabendazole in humans was initiated by WHO in collaboration with Chemische Industrie Basel (CIBA, 
a legacy Novartis company) after an epidemic of fascioliasis in Iran in 1989. CIBA developed study 
protocols of 6 trials for treatment of fascioliasis and 3 trials for paragonimiasis (lung fluke), supplied 
drug and funded analysis and reporting of trials during 1989 to the 1990s. 

Triclabendazole is recommended as the first-line therapy against fascioliasis by both CDC and WHO.9  
Triclabendazole is active against both immature and adult parasites, and may be employed during the 

                                                           
b Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug. 

c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved. 
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acute and chronic phases. Post-market exposure since 1997 included 1,888,719 treatment courses.10    
Triclabendazole was approved in France and Egypt.11 

 

4 Benefit Assessment 
The WHO, in collaboration with CIBA-Geigy, initiated 6 non-randomized, open label trials in epidemic 
areas in 1989. The program included 245 patients (age range 5-75 years) by using the veterinary 
triclabendazole formulation in Cuba, Bolivia, Peru, Chile, and Iran . All studies were similar in design and 
defined cure as the absence of Fasciola eggs in fecal samples at day 60. The studies dose ranged from 5 
to 20 mg/kg. Across the 6 studies, the cure rates for the 210 patients evaluable for efficacy ranged from 
50% to 95%.d The day 60 cure rate was highest, 95.5%, for the 20 mg/kg dose, which was given in 2 
divided doses.12 

In addition, the efficacy of triclabendazole for the treatment of fascioliasis was supported by 2 
randomized investigator initiated trials (Trial 1 and Trial 2). 

Trial 1, an open label randomized trial in Vietnam, compared the efficacy of triclabendazole (two 10 
mg/kg doses 12 hours apart) to oral artesunate (4 mg/kg, given once daily for 10 days). One hundred 
symptomatic patients (age range 9-74 years) with acute fascioliasis were randomized, 50 patients in 
each group. At hospital discharge at day 10, 100% of the artesunate group were free of abdominal pain, 
compared with 88% of the triclabendazole group (p=0.027). At 3 months after treatment, 92% and 76% 
(p=0.035) patients in triclabendazole and artesunate, respectively, reported no clinical symptoms. 

Trial 2 was a multicenter study in children (2-16 years) with F. hepatica infection confirmed by fecal egg 
counts in rural areas of Peru. A total of 84 patients were randomized to receive either two 7.5 mg/kg 
doses 12 hours apart (44 patients) or a single dose of 10 mg/kg triclabendazole (40 patients). 
Parasitological cure at day 60, based on presence or absence of F. hepatica eggs, was 100% in those 
treated with two 7.5 mg/kg doses 12 hours apart  and 95% in patients treated with a single dose of 10 
mg/kg triclabendazole. The 2 patients with persistent infection were retreated with triclabendazole and 
were cured.   

5 Risk Assessment & Safe-Use Conditionse 
The safety of triclabendazole was evaluated in 245 adults and pediatric patients 6 years of age and older 
in 6 historical uncontrolled clinical trials for treatment of fascioliasis in 1991 by CIBA (Norvatis’s 

                                                           
d Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 
or condition. 

e Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug. 
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predecessor) and WHO. In these trials, 186 patients received a dose of 10 mg/kg. There were no deaths 
reported. The most prominent adverse event was abdominal pain (24% in 186 patients received 10 
mg/kg, 55% in 22 patients received 10 mg /kg on days 1 and 3, and all 6 patients received 10 mg/kg 
every 6-8 hours two doses).13  The abdominal pain is most likely due to expulsion of dead or damaged 
worms from the hepatobiliary system rather than as a result of the drug itself. This conclusion is 
supported by the absence of this effect in studies of triclabendazole in patients with paragonimiasis 
(lung fluke).14 The abdominal pain in paragonimiasis is 4.8% in patients treated with triclabendazole 10 
mg/kg and 3.8% in patients treated with 20 mg/kg. 

5.1  QT PROLONGATION: 
In a 13 week dog study, dietary administration of triclabendazole doses of 39 mg/kg/day was reported 
to be associated with a transient prolongation of the mean QT and the QTc in some dogs. At week 13, no 
statistically significant differences were noted between the treatment of control groups.15  

Healthcare providers (HCPs) will be advised to use with caution in patients with a history of QT 
prolongation or who are taking medications which prolong QT interval in Warnings and Precautions 
section of the labeling, if triclabendazole is approved. 

Additionally, because of the lack of human data regarding QT prolongation, DAIP will require a Thorough 
QT study as postgmarketing requirement (PMR) if triclabendazole is approved.  

6 Expected Postmarket Use 
Triclabendazole will be primarily prescribed by medical doctors specializing in infectious disease, either 
in the inpatient hospital or outpatient settings. 

7 Risk Management Activities Proposed by the Applicant 
The Applicant did not propose any risk management activities for triclabendazole beyond routine 
pharmacovigilance and labeling.  

8 Discussion of Need for a REMS 
The Clinical Reviewer recommends approval of triclabendazole on the basis of the efficacy and safety 
information currently available.  World-wide as of 2017, close to 2 million courses of triclabendazole 
have been used. There have been no major safety issues.16 

When evaluating factors of whether a REMS is necessary to ensure that the benefits outweigh the risks 
for triclabendazole, DRISK considers patient population, seriousness of the disease, expected benefit of 
the drug, and seriousness of known or potential adverse events.  

WHO estimates that at least 2.4 million people are infected with Fascioliasis  in more than 70 countires 
worldwide, with several millions at risk. There are significant morbility associated with fascioliasis that 
may include fever, malaise, abdominal pain, anorexia, nausea, vomiting, diarrhea, weight loss, 
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hepatomegaly, jaundice, eosinophilia, anemia, cholangitis, biliary obstructin, cholecystitis, gallstones, 
pancreatitis, and cirrhosis. The recommended treatment of triclabendazole is two doses. 

DAIP requested the Division of Pharmacovigilance II (DPVII) review the FDA adverse event reporting 
system (FAERS) for any adverse event reports with triclabendazole to help determine if postmarkeing 
safety requirements will be needed at the time of approval. The FAERS search, with all reports through 
10/31/2018,  retrieved four case reports with the use of triclabendazole. No adverse events were 
directly assocated with the use of triclabendazole in the first 2 cases. The remaining 2 cases were 
possibly miscoded and were not associated with the use of triclabendazole.17  

The most prominent adverse event with triclabendazole was abdominal pain (24% in 186 patients 
received 10 mg/kg, 55% in 22 patients received 10 mg /kg on days 1 and 3, and all 6 patients received 10 
mg/kg every 6-8 hours two doses).  The abdominal pain is most likely due to expulsion of dead or 
damaged worms from the hepatobiliary system rather than as a result of the drug itself. Other side 
effects, such as nausea and vomiting, anorexia, and headache, were reported as mild.18 

In a 13-week dog study, dietary administration of triclabendazole doses of 39 mg/kg/day was reported 
to be associated with a transient prolongation of the mean QT and the QTc in some dogs. At week 13, no 
statistically significant differences were noted between the treatment of control groups.19  HCPs will be 
advised to monitor ECG in patients with a history of QT prolongation, or a history of symptoms 
compatible with a long QT interval, or who receive drugs that prolong QT interval in Warnings and 
Precautions section of the labeling, if triclabendazole is approved.  Because of the lack of human data to 
evaluate QT prolongation, if approved, DAIP will require the sponsor to do a Thorough QT study as a 
PMR.   

Different doses of triclabendazole were given in the CIBA/WHO trials and investigators initiated trial 1 
and 2. If triclabendazole is approved, DAIP will require the sponsor to conduct a  

 study to evaluate safety of dosing regimen, 20 mg/kg divided in 2 doses 12 hours apart, as 
a PMC.  

9 Conclusion & Recommendations 
Based on the clinical review, the benefit-risk profile is favorable, therefore, a REMS is not necessary for 
triclabandazole to ensure the benefits outweigh the risks. At the time of this review, evaluation of safety 
information and labeling is ongoing.  Please notify DRISK if new safety information becomes available 
that changes the benefit-risk profile; this recommendation can be reevaluated.       

10  Appendices 
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