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Abstract: Nitazoxanide (NTZ) is an antiparasitic agent effective against protozoa and helminths, acting through enzyme inhibition and 

oxidative stress induction. It offers a broad spectrum of activity, including applications for Clostridium difficile infections, and presents 

advantages like drug resistance management and safety for vulnerable populations. However, NTZs limitations include reduced efficacy 

in extraintestinal infections. Future research will explore combination therapies and anticancer potential, underscoring NTZs 

significance in global healthcare. 
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1. Introduction 
 

Nitazoxanide (NTZ), a synthetic nitrothiazole compound, 

has emerged as a promising antimicrobial agent with a broad 

spectrum of activity against various parasitic infections. 

Initially approved for gastrointestinal infections caused by 

protozoa and helminths, NTZ has garnered significant 

attention due to its efficacy, tolerability, and potential 

applications beyond its primary indications. This 

comprehensive review aims to provide an in-depth analysis 

of NTZ, encompassing its mechanisms of action, clinical 

applications, safety profile, and future prospects. 

 

Mechanisms of Action:  

NTZ exerts its antiparasitic effects through multiple 

mechanisms, contributing to its broad-spectrum activity. 

One of its primary modes of action involves the inhibition of 

the pyruvate:ferredoxin oxidoreductase (PFOR) enzyme-

dependent electron transfer reaction, which is crucial for 

anaerobic energy metabolism in various protozoan parasites, 

including Entamoeba histolytica [1, 2]. By disrupting this 

essential metabolic pathway, NTZ effectively targets the 

survival and replication of these parasites. 

 

Another mechanism by which NTZ exerts its antiprotozoal 

effect is through the induction of oxidative stress. Studies 

have demonstrated that NTZ can induce the generation of 

reactive oxygen species (ROS) within the parasite, leading 

to oxidative damage and subsequent cell death [1,2]. 

Additionally, NTZ has been shown to disrupt intracellular 

pH homeostasis, further contributing to its antiparasitic 

activity [2]. 

 

Clinical Applications: 

1) Intestinal Amebiasis: NTZ has demonstrated efficacy 

against intestinal amebiasis caused by Entamoeba 

histolytica. In a landmark randomized controlled trial, 

Rossignol et al. [3] reported clinical cure rates of 95% 

and 96% for NTZ and metronidazole, respectively, 

indicating comparable efficacy between the two 

treatments. Another notable study by Himly Abaza et al. 

[4] reported a high cure rate of 92.5% in patients with 

amebiasis, further supporting the efficacy of NTZ in this 

condition. 

2) Giardiasis: NTZ has demonstrated efficacy in the 

management of chronic Giardia infection, a common 

cause of diarrheal illness worldwide. Escobedo et al. [5] 

reviewed the available evidence and recommended NTZ 

as a first-line treatment option for chronic giardiasis, 

highlighting its favorable safety profile and potential to 

overcome drug resistance. 

3) Cryptosporidiosis: Cryptosporidiosis, a diarrheal illness 

caused by the protozoan Cryptosporidium, has been a 

significant challenge due to the lack of effective 

treatments. Manjunatha et al. [6] discussed the potential 

of NTZ as a promising candidate for the treatment of 

cryptosporidiosis, citing its activity against the parasite 

in preclinical studies. 

4) Helminthic Infections: NTZ has shown efficacy against 

various helminthic infections, including whipworm 

(Trichuris trichiura) and Echinococcosis. Speich et al. 

[7] evaluated the efficacy and safety of NTZ, 

albendazole, and their combination in the treatment of 

Trichuris trichiura infection, demonstrating the potential 

of NTZ as a therapeutic option for helminthic 

infections. 

5) Clostridium difficile Infection (CDI): In addition to its 

antiparasitic activity, NTZ has shown promising results 

in the treatment of Clostridium difficile infection (CDI). 

A randomized, double-blind study by Musher et al. [8] 

compared NTZ to vancomycin, the standard treatment 

for CDI, and found comparable clinical cure rates 

between the two treatments. 

Dosage:  

<1yr: Safety and efficacy not established 

1-3 years: 100 mg BD for 3 days 

4-11 years: 200 mg BD for 3 days 

≥12 years: 500 mg BD for 3 days 

 

Safety and Tolerability: One of the key advantages of NTZ 

is its favorable safety and tolerability profile. Across 

multiple clinical studies, NTZ has been generally well-

tolerated, with fewer adverse effects reported compared to 

conventional treatments like metronidazole [3,4]. Common 

adverse effects associated with metronidazole, such as 

nausea, vomiting, and abdominal discomfort, have been 

significantly less frequently observed in patients treated with 

NTZ. 
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Additionally, NTZ has been shown to be safe for use in 

special populations, including children and pregnant women. 

Rossignol et al. [9] evaluated the use of NTZ in the empiric 

treatment of pediatric infectious diarrhea and found it to be 

well-tolerated and effective. Furthermore, NTZ has been 

classified as a pregnancy category B drug, indicating that it 

is not expected to cause harm to the fetus based on animal 

studies [10]. 

 

Potential Benefits and Advantages: 

1) Broad-spectrum Antiparasitic Activity: One of the key 

benefits of NTZ is its broad-spectrum antiparasitic 

activity, which allows for its use as an empiric therapy in 

areas with a high prevalence of multiple parasitic 

infections [5]. This is particularly valuable in resource-

limited settings where accurate diagnosis may be 

challenging, and empiric treatment is often necessary. 

2) Overcoming Drug Resistance: NTZ has demonstrated 

activity against metronidazole-resistant strains of various 

parasites [11], potentially addressing the issue of drug 

resistance, which has been a growing concern with 

conventional treatments. This characteristic of NTZ is 

particularly important in areas where drug resistance is 

prevalent, as it provides an alternative therapeutic option 

for effective management of parasitic infections. 

3) Favorable Pharmacokinetic Profile: Unlike 

metronidazole, which is primarily metabolized by the 

liver, NTZ undergoes minimal hepatic metabolism, 

making it a suitable option for patients with hepatic 

impairment [12]. This is particularly relevant in cases of 

amebic liver abscess, where hepatic dysfunction may be 

present. 

4) Potential Anticancer Activity: Emerging evidence 

suggests that NTZ may possess anticancer properties. Di 

Santo and Ehrisman [1] reviewed the functional 

perspective of NTZ as a potential anticancer drug, 

highlighting its ability to inhibit cell proliferation, induce 

apoptosis, and disrupt signaling pathways in various 

cancer cell lines. While further research is needed, this 

potential anticancer activity could expand the therapeutic 

applications of NTZ. 

 

2. Limitations and Challenges 
 

1) Limited Efficacy in Extraintestinal Amebiasis: While 

NTZ has shown promising results in the treatment of 

intestinal amebiasis, its efficacy against extraintestinal 

manifestations, such as amebic liver abscess, is limited. 

Goel et al. [13] found NTZ to be ineffective in the 

treatment of uncomplicated amebic liver abscess, 

suggesting that its utility may be restricted to intestinal 

amebiasis. 

2) Potential of Resistance Development: Although 

resistance to NTZ has not been widely reported, the 

emergence of resistant strains remains a possibility, 

particularly with widespread use. Continuous 

monitoring and surveillance for resistance are crucial to 

ensure the long-term efficacy of NTZ in the treatment of 

parasitic infections [11]. 

3) Cost and Availability: While NTZ is generally 

considered more affordable than some other 

antiparasitic agents, the cost and availability may still be 

a limiting factor in some resource-limited settings. 

Efforts to improve access and affordability in low-

income countries are essential to ensure its widespread 

availability. 

 

3. Combination Therapy and Future 

Prospects 
 

While NTZ has shown promising results as a monotherapy, 

there is also potential for its use in combination with other 

antiparasitic agents. Combination therapy may offer several 

advantages, including increased efficacy, potential 

synergistic effects, and reduced risk of resistance 

development. 

 

One potential combination that has been explored is the use 

of NTZ with albendazole, a broad-spectrum anthelmintic 

agent. Speich et al. [7] evaluated the efficacy and safety of 

NTZ, albendazole, and their combination in the treatment of 

Trichuris trichiura infection. While the combination therapy 

was not significantly more effective compared to either drug 

alone, it demonstrated a favorable safety profile and 

potential for use in areas with co-endemic parasitic 

infections. 

 

Another area of interest is the potential use of NTZ in 

combination with other agents for the treatment of 

extraintestinal amebiasis, such as amebic liver abscess. 

While NTZ alone may not be effective in these cases, its 

combination with other medications or surgical interventions 

could potentially improve treatment outcomes. 

 

Future research efforts should focus on exploring optimal 

combination therapies involving NTZ, identifying potential 

synergistic effects with other antiparasitic agents, and 

evaluating the efficacy and safety of these combinations in 

clinical trials. Additionally, ongoing surveillance and 

monitoring of resistance patterns are crucial to ensure the 

long-term effectiveness of NTZ and its combinations. 

 

Furthermore, the emerging evidence suggesting NTZ's 

potential anticancer activity opens up new avenues for 

exploration, highlighting the versatility of this compound 

and its broader therapeutic implications. 

 

4. Conclusion 
 

NTZ represents a significant advancement in antiparasitic 

therapy. Its broadspectrum activity, safety, and potential to 

address drug resistance makes it a promising tool in 

combating neglected diseases and exploring new therapeutic 

avenues. 
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