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Abstract: Nifuroxazide is a popular chemotherapeutic agent, that is widely used in Poland in acute and chron-
ic bacterial diarrhea treatment. It is available in pharmacies as over-the-counter tablets for adults and a suspen-
sion on prescription for children. The aim of the study was to assess the safety of nifuroxazide therapy. Adverse
reaction reports from the Regional Pharmacovigilance Center in Wroclaw, the pharmaceutical company PPF
Hasco-Lek, and VigiAccess and EudraVigilance databases were analyzed. Based on the analysis of the data col-
lected from the above sources, nifuroxazide have shown a high therapeutic value in the gastrointestinal tract
infections, maintaining high safety of usage at the same time. The number of drug application adverse reactions
in Poland is not so high primarily due to high safety profile and low patient awareness of the possibility of

reporting drug side effects.
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Nifuroxazide (4-hydroxy-benzoic acid; 2-[(5-
nitro-2-furanyl)methylene]hydrazide) is a chemo-
therapeutic agent belonging to the nitrofuran family.
Indications for its use are acute and chronic bacteri-
al diarrhea and other diseases with diarrhea (1). The
drug has local antibacterial activity against some
Gram-positive bacteria of the genus Staphylococcus
and Gram-negative bacteria from the Enterobac-
teriaceae family: Yersinia spp., Escherichia spp.,
Enterobacter spp., Klebsiella spp. and Salmonella
spp. It does not affect the bacteria Proteus vulgaris,
Proteus mirabilis and Pseudomonas aeruginosa (1-
3). Recently, attention has been paid to its antitumor
potential in neuroblastoma, multiple myeloma, colo-
rectal and breast cancer, efficacy in the treatment of
graft-versus-host disease and nephroprotection in
diabetes (4-10).

The exact mechanism of action of nifuroxazide
has not yet been identified. It probably has an inhibito-
ry effect on dehydrogenase activity and protein syn-
thesis in bacterial cells. Aldehyde dehydrogenase
(ALDH) is responsible for the bioactivation of this

prodrug. It has been found that nifuroxazide is a potent
inhibitor of the Janus kinase 2 pathways and tran-
scription factor 3 (JAK2/STAT?3). It also has direct
effects on oxidative stress and apoptosis (2, 4-6).
Frequent self-administration of this drug by
patients makes it necessary to pay attention to self-
medication, which in accordance with the guidelines
of the World Health Organization is defined as
“using medication by the consumer to treat
signs/symptoms or minor health problems, recog-
nized as such by themselves”. In practice, this term
also includes treatment by family members or
friends, mainly, when the child is being treated (11).
It should be responsible and safe, especially consid-
ering that diarrhea, in particular, acute diarrhea, is a
serious problem of primary and hospital care. It’s
serious complications, such as electrolyte distur-
bances, oligovolemic shock and even death, are dan-
gerous especially for newborns, babies, small chil-
dren and elderly people, due to their susceptibility to
dehydration (12, 13). The fact that adverse effects
inevitably accompany the desired therapeutic effects
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of medical products cannot be ignored. The avail-
able data shows how important this problem is.
Drug-related complications affect 3.7% to 38% of
patients. Kampichit et al. found that the most com-
monly reported by patients adverse reactions are
these related to skin and subcutaneous tissue disor-
ders, gastrointestinal disorders and nervous system
disorders (14). According to Pirmohamed et al.,
involving 18 820 patients in England, adverse-drug
reactions are directly responsible for 6.5% of all
admissions to hospitals (15). Numerous studies indi-
cate that many drug problems can be prevented by,
among others, individualization and personalization
of therapy, assessment of their safety profile, as well
as pharmacovigilance.

All the above-mentioned issues were an inspi-
ration to undertake research, aimed at assessing
reports of adverse effects of nifuroxazide therapy
from various sources.

EXPERIMENTAL

The study material consisted of reports of
adverse effects of nifuroxazide, obtained from the
Regional Pharmacovigilance Center at the
Department of Clinical Pharmacology at Wroclaw
Medical University (2005 — September 2018), from
a producer of medical products with nifuroxazide,
PPF Hasco-Lek S.A. (2007 — September 2018), as
well as the EudraVigilance and VigiAccess databas-

es (1980 — September 2018). In addition, a system-
atic review of the literature from the years 1978-
2018, derived from PubMed, Embase, CINAHL,
Scopus, Micromedex, and Cochrane Library, relat-
ing to pharmacovigilance in the context of diarrhea
was performed. Ethics approval was not required for
this study according to Polish regulations (16).

RESULTS AND DISCUSSION

In the years 2006 — September 2018, one report
of nifuroxazide adverse reaction was received by the
Regional Pharmacovigilance Center in Wroclaw.
The complication was observed in a six-year-old
boy with positive family and individual history of
atopic diseases, treated in hospital due to pneumonia
with undetermined etiology. The patient received
polytherapy, including nifuroxazide and medica-
tions such as human immunoglobulin-Pentaglobin,
ceftazidime-Biotum, budesonidum-Pulmicort,
salbutamol-Ventolin, promethazini hydrochlo-
ridum-Diphergan, hydrocortisone-Hydrocortyzon,
salmeterolum-Serevent, rovamycine-Rovamycin,
and Aminopterin. Two minutes after administration
of Pentaglobin in a slow infusion, the patient had
anxiety, apnea, and bruising of the lips. After apply-
ing the adrenaline, the symptoms subsided. In this
case, human immunoglobulin Pentaglobin was
responsible for the occurrence of side effects. There
was a recovery without lasting consequences.

Table 1. Analysis of the frequency of adverse effects of nifuroxazide reported to the VigiAccess database in the period 1980 - September

2018.
ADRs Number of applications Percentage (%)

Skin and subcutaneous tissue disorders 332 594
General disorders and administration site conditions 69 12

Gastrointestinal disorders 68 12

Blood and lymphatic system disorders 35 6

Nervous system disorders 34 6.1

Immune system disorders 26 4.7
Respiratory, thoracic and mediastinal disorders 25 4.5
Injury, poisoning and procedural complications 22 39
Hepatobiliary disorders 20 3.6
Investigations 19 3.4
Renal and urinary disorders 16 2.7
Vascular disorders 15 2.7
Musculoskeletal and connective tissue disorders 14 2.5
Psychiatric disorders 14 2.5
Eye disorders 12 2.2
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Figure 1. Analysis of the age of patients who experienced adverse effects of nifuroxazide reported to the VigiAccess database (period 1980

— September 2018)

The pharmaceutical company PPF Hasco-Lek
S.A., a producer of medications containing nifurox-
azide, both available over the counter (OTC) —
Nifuroksazyd Hasco (coated tablets, 100 mg
nifuroxazide), Nifuroksazyd 200 Hasco (coated
tablets, 200 mg nifuroxazide) — and available on
prescription — oral suspension Nifuroksazyd Hasco
(220 mg per 5 mL) — in the period 2006 to Sep-
tember 2018, registered 4 reports of adverse reac-
tions to nifuroxazide. The first of them was record-
ed in 2007. It concerned a four-year-old boy who
had nausea and vomited after 15 min after adminis-
tration of nifuroxazide. In 2010, information about
the occurrence of an allergic reaction in the form of
pruritus, burning, redness and rash, also in a child,
after administration of nifuroxazide in oral suspen-
sion (220 mg per 5 mL) was sent. These symptom:s,
despite treatment with antiallergic clemastine, per-
sisted for a week. The next report of adverse effects
was submitted in 2011. It was observed in a five-
year-old boy after administration of nifuroxazide as
an urticarial rash presented on the abdomen, chest,
and back, which resolved after discontinuation of
the drug. The only serious adverse effect of nifurox-
azide was reported to the marketing authorization
holder in 2012 and concerned a 14-month-old boy.
After administration of nifuroxazide, the patient had
massive urticaria covering about 30% of his body
surface. In addition, swelling of the fingers, hands
and mouth was observed. The patient required hos-
pitalization.

Global and European Pharmacovigilance data-
bases contain more information about the complica-

tions of nifuroxazide therapy. The VigiAccess data-
base has recorded 559 cases since 1980, including
58% from the last 10 years. Skin reactions (rash,
pruritus, urticaria, angioedema, erythematous rash)
and general disorders such as facial swelling, chills
and malaise were the most commonly reported.
Their complete analysis is presented in Table 1.

The age structure of patients who experienced
adverse reactions of nifuroxazide is shown in Figure 1.
The most reports were recorded in the following age
groups: 18-44 years — 29%, 2-11 years — 17%, 45-64
years — 17% and children up to 2 years old — 11%.

The EudraVigilance database contained 142
cases of adverse reactions related to nifuroxazide
therapy. Most reports concerned people aged
between 18 and 64 (43%). Mainly skin reactions,
facial swelling, malaise, and gastrointestinal disor-
ders were observed.

A review of the literature showed good toler-
ance of nifuroxazide treatment and in general, lack
of complications during therapy. Only a few cases
have been reported. The first concerned a 47-year-
old female patient who came to the hospital with a
very extensive rash on the hands and with severe
pruritus. The interview showed that the patient was
working in a pharmaceutical company in the pro-
duction of nifuroxazide-containing medicines. The
patient did not use protective gloves and the cause of
the severe rash was a contact allergy to nifuroxazide
(17). A case of a middle-aged patient was also
described, in whom after taking two capsules of
nifuroxazide 200 mg, typical symptoms of pancre-
atitis occurred (18).



748

Nifuroxazide is an active substance available
on the pharmaceutical market since 1964 when it
was registered in France as the original product —
Ercerfuryl from Sanofi company. Later, nifurox-
azide was introduced in other European countries,
Africa, Asia, and Latin America. In Poland, prod-
ucts containing nifuroxazide have been on sale since
1990 and are available with a prescription as an oral
suspension (220 mg/5 mL) and over the counter
(OTC) in the form of tablets and capsules in doses of
100 and 200 mg. Annual sales of nifuroxazide are
systematically growing — from 2.7 million packages
in 2009 to over 3 million packages in the years
2015-2016. In 2017, it was at the level of 2.7 million
packages (19). Sales data for nifuroxazide in Poland
are shown in Figure 2.

Data obtained in our study confirm these
observations. The Regional Pharmacovigilance
Center in Wroclaw does not have any report in
which a relationship between nifuroxazide and
adverse effects can be found. Data obtained from the
marketing authorization holder — the pharmaceutical
company Hasco-Lek S.A. — indicate four reports
sent in the last ten years (2007-2018), including one
classified as severe due to the need to hospitalize the
patient. In the period from 1980 to September 2018,
the European database EudraVigilance and the
WHO VigiAccess database received respectively
142 and 559 reports about adverse effects of
nifuroxazide treatment. Most of them were related
to gastrointestinal disorders and hypersensitivity
reactions, such as rash, urticaria or angioedema.

KATARZYNA KARLOWICZ-BODALSKA et al.

A review of the literature indicates the efficacy
of nifuroxazide, which used in the treatment of acute
diarrhea, as well as in prophylaxis of traveler’s diar-
rhea, significantly shortens the duration of symp-
toms, reduces excessive activity of the gastrointesti-
nal tract and quickly restores normal stool consis-
tency (20, 21). Herbert L. DuPont et al. reported its
similar efficacy to rifaximin and ciprofloxacin (22).
Despite reporting two cases of serious adverse reac-
tions (severe contact allergy, acute pancreatitis),
Kie¢ — Skwierzynska et al. describe a clinical case in
which a 47-year-old female was admitted to the hos-
pital with a very extensive rash on the hands and
accompanied by severe pruritus. The interview
showed that she was an employee of a pharmaceuti-
cal company and worked on the production of
nifuroxazide. The patient did not work in protective
gloves. After pharmacotherapy, the symptoms sub-
sided but returned after her back to work (17). The
next described case concerned the middle-aged
patient who had typical symptoms of pancreatitis
after taking 2 capsules of nifuroxazide 200 mg (18).
Most publications indicate very good tolerance of
nifuroxazide therapy (20, 21, 23).

Nifuroxazide distinguishes itself from other
nitrofuran derivatives. The drug has a local antibacter-
ial effect, because as a practically insoluble substance,
it occurs in the intestinal lumen, i.e. at the target site,
at a significant concentration, and is practically not
absorbed into the bloodstream. Thanks to this, sys-
temic adverse effects are rarely experienced during its
use. Nifuroxazide does not adversely affect the physi-
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Figure 2. Analysis of sales of packaging containing nifuroxazide (in hundreds of thousands) in Poland (period 2009 — August 2018) (19)
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Figure 3. Analysis of percentage share of reports of adverse effects of nifuroxazide to EudraVigilance by country — period up to September

2018 (27)

ological intestinal bacterial flora, despite the broad
spectrum of antibacterial activity (1, 24). Studies in
healthy volunteers receiving 800 mg or 1200 mg of
nifuroxazide per day for 6 days showed its safety and
the lack of formation of resistant bacterial strains.
Buisson et al. confirm also that nifuroxazide, even in
high dosage, does not affect microbial intestinal
ecosystem. Importantly, nifuroxazide treatment does
not induce cross-resistance to other antibacterial
agents, including quinolones and sulfonamides, which
indicates the possibility of its use in combined therapy
of intestinal infections (1-3, 23-24).

Among the adverse effects of nifuroxazide list-
ed in the summary of the product, characteristics are
hypersensitivity reactions manifested by dyspnea,
swelling of the face, lips, and tongue, and pruritus.
Their occurrence requires immediate discontinuation
of the nifuroxazide. In rare cases (= 1/10000 to <
1/1000) skin reactions in the form of a rash are
observed. There was also a case of nodular itching in
the course of contact allergy to nifuroxazide. In addi-
tion, abdominal pain, nausea, worsening of diarrhea,
and granulocytopenia have been reported (1-3).

The French safety assessment of nifuroxazide
therapy is different, although the availability of
products is similar in Poland — categories Rp and
OTC. There is an opinion by publishers of the
Prescrire International monthly, aimed at profes-
sional medical staff, that due to numerous reports of
adverse effects and poorly documented efficacy,
nifuroxazide should be withdrawn from the market
(25). At the beginning of 2017, the French National

Agency for Medicines and Health Products Safety
published a safety report for nifuroxazide (25, 26).
The collected data covered the entire period of the
drug’s presence on the French market — from 1964
to March 2016. A total of 646 reports of adverse
reactions were recorded, of which 288 were classi-
fied as severe. Among 97 serious immunoallergic
reactions, there were 16 cases of anaphylactic shock
and 41 of angioedema. Of the 61 serious skin side
effects reported, 27 cases were related to severe skin
reactions (including two cases of acute generalized
exanthematous pustulosis and one case of toxic epi-
dermal necrolysis). The only drug suspected of their
induction was nifuroxazide. Other adverse reactions
were associated with hematological disorders (42
cases), such as agranulocytosis, thrombocytopenia,
hematological anemia, liver damage (24 reports),
neurological disorders (17 reports), gastrointestinal
disorders (14 reports) and kidney disorders (9
reports). The comparison of the number of French
reports of adverse effects of nifuroxazide (646 cases
up to 2016) and the data from the VigiAccess glob-
al database (559 up to September 2018) led to the
conclusion that there was no reporting of all adverse
reactions to the global database. In addition, it
should be noted that the majority of cases of adverse
effects of nifuroxazide reported to the EudraVi-
gilance database come from France (78%). The sec-
ond country, in terms of the number of adverse
effects of nifuroxazide reported to EudraVigilance,
is Poland (9%). The percentage share of reports
from other countries is shown in Figure 3.



750 KATARZYNA KARLOWICZ-BODALSKA et al.

Nifuroxazide is a popular drug in Poland and
has been used for many years in the treatment of
bacterial diarrhea. The availability of the drug has an
impact on the increase in its sales, currently, oral
tablets with 100 and 200 mg of nifuroxazide, previ-
ously prescribed Rx, are available without a pre-
scription (OTC). Oral suspension of nifuroxazide in
a dose of 220 mg/5 mL is still available for the pre-
scription. The patient has the option of self-medica-
tion, so there may be risks associated with improp-
er use or abuse which can lead to complications and
consequently to hospitalization. Despite the increase
in sold packaging per year, there is no significant
number of reported adverse reactions in the assessed
period. This may indicate a high safety profile of
nifuroxazide therapy or low patient awareness of the
possibility of reporting side effects. Recently
nifuroxazide has been found to have anticancer
activity in osteosarcoma, neuroblastoma, multiple
melanomas, colon, breast cancer. Its properties are
promising, such as inhibiting cell proliferation,
inducing cell apoptosis, as well as impairing cell
migration. It may attenuate graft versus host disease
(GvHD) and improve the survival rate. It has a
potential effect in terms of regulating T cell differ-
entiation with a significant decrease in the secretion
of IFN-o and IFN-y cytokines. In these activities,
the blocking of the STAT3 pathways plays an
important role. Nifuroxazide can be effective as pro-
phylaxis or second-line therapy for aGvHD (4-8, 28-
30). It can be assumed that this old drug will find a
new application in medicine.

There are some limitations to our study. The
main limitation is that our study material consisted
of reports of adverse effects of nifuroxazide
obtained from only one Regional Pharmacovigi-
lance Center (Regional Pharmacovigilance Center at
the Department of Clinical Pharmacology at
Wroclaw Medical University) and only one produc-
er of medical products with nifuroxazide (PPF
Hasco-Lek S.A.). Despite these limitations, this
study sheds new light on the safety of nifuroxazide
therapy, especially that there is a lack of newly pub-
lished data about safety.

CONCLUSIONS

Based on the literature data and the author’s
observations, a favorable safety profile of nifurox-
azide should be stated. The use of this chemothera-
peutic can, therefore, be a safe alternative to the
treatment of bacterial infections of the gastrointesti-
nal tract, especially at a time of increasing antibiot-
ic resistance. Nifuroxazide can be used as a medi-

cine of choice in the mild form of acute infectious
diarrhea, instead of antibiotics, which are prescribed
in more serious cases (31). In the case of a compli-
cated form of acute diarrhea, combination therapy
with antibiotic and nifuroxazide is indicated. At the
same time, it is necessary to increase the awareness
of patients and health care professionals about the
monitoring of adverse drug reactions, which will
undoubtedly contribute to the optimization of phar-
macovigilance.
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