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ABSTRACT
Background: Nifuroxazide is well known and often used anti-diarrhoeal medicine which has been pushed back from routine 
practice in recent years and often replaced with probiotics. Even probiotics are accepted and placed in some therapeutic 
guidelines for diarrhoea treatment, there are no enough evidence for its effectiveness and no comparative efficacy data with 
nifuroxazide in treatment of acute diarrhea. Patients and Methods: In open, prospective observational study, the efficacy and 
safety of nifuroxazide were compared with a probiotic containing lactic acid bacteria in the treatment of acute diarrhoea. A 
total number of 169 adult patients were included in this study, who administered nifuroxazide in the dose of 200 mg/4 times a 
day, while they took preparation containing lactic acid bacteria (1,2 x 107 live lyophilised lactic-acid bacteria) three times a day 
for three days. Results: Mean time to last unformed stool (TLUS) in a group which was treated with nifuroxazide was two days, 
while it took five days for the stool normalisation in the group using probiotic (p=0.0001). Conclusions: Orally administered 
nifuroxazide has demonstrated better efficiency as compared to probiotic in treating acute diarrhoea, and both medicines have 
shown the same safety and tolerance in this study.
Key words: Acute diarrhea in adults, Nifuroxazide, Probiotics

1. INTRODUCTION
Gastrointestinal infections pose a big health and clini-

cal problem throughout the world. In adult patients suffer-
ing from acute diarrhoea (duration of diarrhoea <1 week) 
enteropathogens are discovered in up to 65%–80% cases.1, 2

In Western countries, an average person will probably 
face one or two episodes of gastrointestinal infections every 
year. It can rarely be a severe infection and it usually does 
not require medical care. In the United Kingdom, Campy-
lobacter, as well as types of non-typhoid Salmonellae are the 
most common causative agents of bacterial gastroenteritis. 
Gastroenteritis induced by viruses, such as rotavirus, ad-
enovirus, small ball-shaped structured viruses, calioviruses 
and astroviruses are also frequent. In developing countries, 
the incidence of gastrointestinal infections is at least twice 
higher and the number of pathogenic types is much greater. 
The treatment with wide-spectrum antibiotics affects the in-

testinal flora by creating conditions for superinfections with 
microorganisms that might cause the diarrhoea. Clostridium 
difficile is a microorganism, most frequently found as a 
causative agent of the diarrhoeas related to treatment with 
antibiotics. The diarrhoeas related to C. difficile are more 
common in patients already having severe basic illness and 
in the elderly persons.

The incidence of acute diarrhoeas in Bosnia and Herzego-
vina in one year is relatively high and this infective illness 
has for many years been found on the third place according 
to the frequency of infectious diseases, immediately after 
influenza and varicella. Around 6000 patients on average, 
suffering from acute diarrhoea and asking for medical help, 
are registered in Bosnia and Herzegovina on annual basis.

The treatment of acute diarrhoea is today mainly associ-
ated with the usage of symptomatic therapy in the form of 
rehydration and adding minerals, and antibiotics as well 
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as appropriate supportive therapies are used only in severe 
cases. In some circumstances, rehydration and diets cannot 
result in a rapid symptoms relief, and out of that reason, 
as well as for the purpose of reducing absence from work 
or everyday obligations, an effective antibiotics treatment 
may change the duration of the diarrhoea from five days 
into one day.3

The therapy with antibiotics with poor absorption is 
justified as such usage has almost no systemic effect on the 
organism and we thusly expect better efficacy with greater 
safety at the same time, due to a lower number of adverse 
effects, toxicity and drug interactions. Additionally, unlike 
systemically absorbed oral antibiotics, the poorly absorbed 
antibiotics have a special target action in the intestine and 
they do not induce antimicrobial action on the bacterial flora 
outside the intestine.3

Several poorly absorbable antibiotics including aztre-
onam, bicozamycin, nifuroxazide and rifaximine were 
investigated in controlled trials in humans suffering from 
traveller’s diarrhoea.4, 5, 6, 7, 8

Probiotics are nowadays highly recommended as a thera-
py for diseases occuring as a result of disrupting the physi-
ological microbiota in humans, but strong and scientifically 
based claims of their efficacy are still missing.

Nifuroxazide in treatment of acute diarrhoeaa
The antimicrobial and antiparasitic properties of nifuro-

xazide, as well as other nitrofuran derivatives, probably 
originate from nitro (NO2) group that has a very expressive 
electro-magnetic force. Local inertness and impossibility for 
diffusion into organic systems and tissues makes nifurox-
azide unique as compared to other nitrofuran derivatives, 
because any systemic action of this antidiarrhoeic is miss-
ing. The following gram-positive cocci have proven to be 
especially susceptible to this preparation: Streptococcus 
pyogenes, Staphylococcus pyogenes, as well as the following 
Gram-negative enterobacteria: E. coli, Salmonellae and Shi-
gellae. In this trial, we used drug Enterofuryl manufactured 
by Bosnalijek dd, Bosnia and Herzegovina, in the form of 
capsules, which contain 200 mg nifuroxazide. The patients 
administered Enterofuryl four times daily in the period of 
three days. Nifuroxazide is effective therapy for acute diar-
rhea syndrome and it is often empirically indicated for use 
prior to results of stool cultures.

The role of probiotics in treatment of acute diarrhoea
Lactic acid bacteria are normally present in the small 

and large intestine, where they maintain acidic-alkaline 
balance, which is necessary for normal function of digestive 
enzymes. In case of insufficient amount of lactic acid bacte-
ria, the environment becomes more alkaline, what disables 
the action of digestive enzymes and enables excessive mul-
tiplication of the harmful bacteria. The balance of intestinal 
flora is thusly disrupted, what results in various digestive 
difficulties. In this trial, we used hard capsules containing 
1,2 x 107 live lyophilised lactic acid bacteria (Lactobacillus 
acidophilus, Bifidobacterium infantis v. Liberorum, Enterococ-
cus faecium). It is indicated for usage as supportive therapy 
in treatment of acute diarrhoea as supportive treatment.

Very often probiotics are the only therapy used in treat-
ment of acute diarrhea or therapy that is used as replace-
ment therapy instead of Enterofuryl and without objective 

evidence based medicine for it.
We conducted the first comparative study with two most 

often empirically used antidiarrheal therapy, nifuroxazide 
and probiotics, as per author’s knowledge.

2. AIMS
The goals of our trial were to evaluate the efficacy and 

safety of using nifuroxazide as compared to preparation 
containing lactic acid bacteria in treating acute diarrhoeas 
in adult patients.

3. PATIENTS AND METHODS
This trial was designed as multi-centre, parallel-group, 

open and prospective. Inclusions criteria were: Patients 
suffering from acute diarrhoea or ‘’traveller’s diarrhoea’’ (≥ 
3 non-formed stools in last 24 hours and disease duration 
of ≤ 72 hours), one of the signs or symptoms of the intesti-
nal infection must be present (nausea, vomiting impulse, 
vomiting, abdominal spasms, tenesma, dysentery and ur-
gent impulse for defecation), age between 18 and 65 (age is 
estimated based on a calendar year), being able to indepen-
dently make decisions. In the very beginning of the trial, 
if the patients meet the inclusion criteria and after signing 
the informed consent, with random allocation method, the 
subjects will be divided in two groups, both experimental, 
nifuroxazide group (Group N) or probiotic group (Group 
M) over the period of three days (72 hours), depending on:

1. Duration of diarrhoea (number of hours from the first 
diarrhoea until the beginning of the treatment)

2. Severity of diarrhoea (number of stools)
3. Age.
After signing the Informed Consent, the subjects ad-

hered to the recommendations for their diet with intake of 
an appropriate amount of liquid. The health condition of 
the patients was evaluated prior to their inclusion into the 
trial and therapeutic effects were monitored in the period 
of seven days on three control check-ups performed by an 
infectious diseases specialist. The subjects recorded in their 
logbooks the number and consistency of their stools every 
day, and they monitored and recorded symptoms which 
may be associated with the acute diarrhoea (stomach pain, 
stomach cramps, high temperature, vomiting, dehydration). 
Therapy duration in both groups is 3 days and there were 
two control examinations (after 3 and 7 days of treatment).

Statistical analysis
Statistical analyses were performed using MedCalc for 

Windows, version 12.6.1.0 (MedCalc Software, Mariakerke, 
Belgium). In statistical methods of this trial, we used chi-
squared test, D’Agostino-Pearson test for checked normality 
of continuous data distribution and based on the distribu-
tion of results, Student T test or Mann-Whitney test, the 
statistical significance was defined as p<0.05.

4. RESULTS
The trial was performed in three cities in Bosnia and 

Herzegovina (Sarajevo, Tuzla and Zenica), on two clinics for 
infectious diseases and in eight out-patient clinics for family 
medicine. Out of the total number of 169 patients that were 
randomly divided, 85 patients belonged to ‘N’ Group, and 
84 patients belonged to ‘M’ Group. In ‘N’ Group, 81 patients 
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finished the study, while 78 of them finished the study in ‘M’ 
Group. The average age of patients in ‘N’ Group was 43.68 
(SD 13.33) years, while it was 41.28 (SD 13.87) in ‘M’ Group. 
There were 38 (47%) men in ‘N’ Group, while there were 24 
(31%) men in ‘M’ Group. The average duration of the diar-
rhoea in ‘N’ Group was 35.56 (SD 21.01) hours, while it was 
31.32 (SD 21.95) hours in ‘M’ Group (Table 4).

Prior to inclusion into the study, there were 8.69 (SD 5.33) 

watery stools in ‘N’ Group, as compared to 8.19 (SD 3.91) 
watery stools in ‘M’ Group (Table 4).

The clinical symptoms (pains and cramps in the stom-
ach, high body temperature, vomiting and dehydration) 
were analysed before the randomisation and no statisti-
cally significant differences between the groups have been 
reported (Table 2).

At first control check-up (72 hours from the beginning 
of therapy usage), a statistically significant difference in 
the number of stools has been reported, ‘N’ Group Md=3 
(range: 0.00-20.00) and ‘M’ Group Md=4 (range: 0.00-20.00), 
p=0.0232 (Table 4.).

The analysis of the clinical symptoms at first check-up 
has shown a significant difference in the number of patients 
who complained of the stomach pains [‘N’ Group = 2 (2%) vs 
‘M’ Group = 19 (24%), p=0.0001] and dehydration [‘N’ Group 
=2 (2%) vs ‘M’ Group =19 (24%), p=0.0001] [‘N’ Group =5 (6%) 
vs ‘M’ Group =17 (22%), p=0.0087] (Table 3).

At the second control check-up, the differences have 
been reported in the number of stools in the period of 72 
hours [‘N’ Group M=0.259 (SD 0.948) vs ‘M’ Group M=2.282 
(SD 3.759), p<0.0001]. The differences in clinical symptoms 
were significant.

The analysis of the number of hours until stool normalisa-
tion after the randomisation (TLUS) has shown a significant 
difference between ‘N’ Group (Md=48.000, 95% CI 48.000-
72.000 hours) as compared to ‘M’ Group (Md=120.000, 95% 
CI 96.000-120.000 hours; p=0.0001) (Table 4.).

Therapy safety
During the research we followed the safety of the therapy 

in all patients who used at least one dose of the researched 
drugs. We paid special attention to the following adverse 
effects: headache, constipation, flatulence, gag and the 
feeling of nausea. There were no suspected adverse effects 
of the therapy observed that could be associated with the 
used drugs.

5. DISCUSSION
The information from the earlier clinical research mostly 

encompass the research from the studies performed with 
the aim of assessing the efficiency and safety of drugs in 
the patients who suffered due to traveler’s diarrhea. Lately 
in the available literature we encounter less and less stud-
ies which followed the patients suffering from common 
acute diarrheas.

There are no medical evidence that has directly compare 
the efficacy of nifuroxazide and probiotics in treatment of 
acute diarrhea.

Nifuroxazide Lactic acid bacteria
Number of patients 81 78
Average age (SD) 43.68 (13.33) 41.28 (13.87)
Gender (men/women) 38/43 24/54
Average weight (SD) 79.72 (16,44) 75.28 (13.04)
Duration of diarrhoea 
[hours(SD)] 35.56 (21.01) 31.32 (21.95)

Average number of 
stools per day (SD) 8.69 (5.33) 8.19 (3.91)

Stomach pains (%) 70 72
Stomach cramps (%) 84 79
High temperature 
(≥38.5oC)(%) 21 35

Vomiting (%) 37 44
Dehydration (%) 21 35

Table 1. Characteristics of subjects involved into the trial

  GN GM  
  n=81 n=78  
  n % n % p*
Stomach pains 57 70 56 72 0.9816
Stomach cramps 68 84 62 79 0.6008
High temperature 12 15 6 8 0.2433
Vomiting 30 37 34 44 0.4962
Dehydration 17 21 27 35 0.0814

Table 2. Clinical symptoms before the randomisation. *–used 
chi-squared test for evaluating the significance of differences in 
frequencies of the clinical symptoms.

  GN 1Control GM 1Control  

  n=81 n=78  

  n % n % p*

Stomach pains 2 2 19 24 0,0001

Stomach cramps 21 26 27 35 0,3075

High temperature 1 0 0 0 0,9849

Vomiting 0 0 2 3 0,4602

Dehydration 5 0 17 22 0,0087

Table 3. Clinical symptoms at first control check-up. *- used chi-
squared test for evaluating the significance of differences in the 
frequencies of clinical symptoms.

GN GM 

n=81 n=78

  Mean (SD) Median (Range) Mean (SD) Median (Range) p*

The duration of diarrhoea (hours) 35.56 (21.01) 35.00 (2.00-72.00) 31.32(21.95) 24.00 (2.00-72.00) 0.1757
Number of watery stools before ran-
domization (n) 8.69 (5.34) 8.00 (2.00-30.00) 8.19 (3.92) 8.00 (2.00-20.00) 0.9201

Number of watery stools 72 hours 
after therapy usage (n) 4.11 (4.03) 3.00 (0.00-20.00) 6.15 (5.30) 4.00 (0.00-21.00) 0.0232

Number of hours until stool normal-
ization (TLUS) 71.41 (35.80) 48.00 (24.00-168.00) 103.69 (46.17) 120.00 (24.00-168.00) 0.0001

Table 4. Clinical symptoms. *- used Mann-Whitney test (independent samples)
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The agents of these infections are usually the same and 
in a great number of cases the agent of diarrhea is not dis-
covered. The earlier research often used the method of as-
sessing the therapy efficiency thorugh time analysis up to 
stool normalization (time to last unformed stool – TLUS) and 
in our research we have used this analysis with the aim of 
comparing the results with other research.

Bouree et al. (1989) published the results of a research in 
which in a double blind placebo controlled research they 
researched the efficiency of nifuroxazide in the treatment 
of acute diarrhea in adults. The authors included in the re-
search 88 adults with acute diarrhea (defined as a condition 
with three liquid stools per day) who used either 800 mg 
nifuroxazide per day (divided in two doses) or placebo over 
5 days. The research was conducted in France in five hospital 
centers. The average duration of diarrhea in the nifuroxazide 
treated group was 2.09 days whereas in the placebo group 
the diarrhea duration was 3.26 days (p<0.004). The num-
ber of daily stools decreased more rapidly and the mucus 
dissapeared faster in the group which used nifuroxazide 
compared to the group which used placebo. The treatment 
tolerabilty was excellent and not a single adverse effect was 
recorded. The authors concluded that nifuroxazide proved 
efficient in the treatment of acute diarrhea and that it can 
be prescribed from the very appearance of difficulties and 
without waiting for the coproculture results which often 
last long or are negative.9

Not all probiotics show the same efficiency and Mcfar-
land has demonstrated it in an articulate article about pro-
biotics and diarrhea in which he stated that 300 RTC about 
probiotics had been published out of which 19% was about 
diarrhea treatment and prevention in pediatrics, 16% about 
prevention of diarrheas caused by antibiotic use and 6% 
about traveler’s diarrhea prevention.

The author further states based on RCT results that 
L.casei DN-114001, L.rhamnosus GG and S.boulardii have 
shown a very good efficiency (>3RCT with >100 subjects) 
in the prevention and treatment of diarrheas in pediatrics 
while L.acidophilus has not shown a significant efficiency in 
RCT or no RCT results have been published for the same 
indication. Similar results were also obtained in the treat-
ment of traveler’s diarrheas in RCT. In our research we have 
used a combined probiotic which in its composition had a 
combination of lyophilized lactic acid bacteria (Lactobacillus 
acidophilus, Bifidobacterium infantis v. Liberorum, Enterococcus 
faecium) and the use of this preparation has not shown the 
expected efficiency.10

Lactobacillus rhamnosus GG (LGG) and Saccharomy-
ces boulardii have proven to be most effective, reducing 
the duration of illness for one day. There were four meta-
analysis considering antibiotics induced diarrhea which 
have shown that several factors influence the effectiveness 
of probiotics among which are: age, type of antibiotic, the 
general condition of the patient. Also the most efficient LGG 
and S. boulardii13. The study which examined the effective-
ness of Lactobacillus rhamnosus GG (LGG) in the preven-
tion of antibiotic-induced diarrhea in children and adults, 
showed the risk reduction for diarrhea development from 
22,4 to 12.3% compared to the placebo group. However, af-
ter performing the stratification on children and adults age 

groups, there is statistically significant difference in pediat-
ric population compared to adults where probiotics shown 
efficacy in subgroup of patients treated with antibiotics in 
eradication therapy of Helicobacter pylori. This study once 
again confirms the insufficiency of research results in adult 
population. 14,15

In a research conducted with rifaximine (non-absorbing 
antibiotic) on 380 volunteers the mean time (Md) until 
stool normalization (TLUS) of 32.5 (95%Cl 28.4-43-6.) up to 
32.9 hours (95%Cl 28.4-44.0) was recorded in the groups of 
patients who used different daily doses of rifaximine (600 
mg/daily and 1200 mg/daily) and in the same research the 
time until stool normalization was 60 hours (95%CI 48.4-
92.0)5with the use of placebo.

In a randomized double blind research conducted on 
187 patients the authors researched the efficiency of rifaxi-
mine (800 mg/daily) compared to ciprofloxacine (1000 mg/
daily) and the recorded mean time until stool normaliza-
tion (TLUS) in the group which received rifaximine was 
25.7 hours (95%CI 20.9-38.0) whereas in the group which 
received ciproflaxacin the recorded time was 25.0 hours 
(95%CI 18.5-35.2).6

In a reseach conducted by DuPont et al. (1998) the effi-
ciency of rifaximin (600 mg/daily) was compared in relation 
to to thrimetoprim-sulphometoxazole (320/1600 mg/daily). 
35 patients were included in this research, the recorded 
mean time until stool normalization (TLUS) in the group 
that received rifaximin was 26.3 hours, whereas the recorded 
time in the second group was 47.0 hours.11

Similar results were obtained by the authors in a research 
performed on 399 patients-travelers who traveled to Mexico, 
Guatemala and India. The efficiency of rifaximin (600 mg/
daily over three days) was compared to that of ciprofloxacin 
(1000 mg/daily for two days + placebo one day) and placebo 
(three days). In the group which used rifaxamin mean time 
until stool normalization was 32.0 hours, whereas in the 
group which used ciprofloxacin it was 28.8 hours and 65.5 
hours in the placebo group.

If we compare the results of our research through analy-
ses of the number of hours until stool normalization after 
randomization (TLUS), there was a significant difference 
between the ‘N’ Group (Md=48.000, 95%CI 48.0-72.0 hours) 
compared to the ‘M’ Group (Md=120.000, 95%CI 96.0-120.0 
hours; p=0.0001). The obtained results differ little from ear-
lier research of the treatment of acute diarrhea and traveler’s 
diarrhea and nifuroxazide has shown similar efficiency as 
rifaximin and ciprofloxacin.

Adverse effects which are recorded in other research 
such as headache, constipation, flatulence, rectal tenesmus, 
vertigo, nausea have not been recorded in any patient in 
our research which further confirms present information 
on the therapy safety.

Significant differences were recorded in total diarrhea 
duration (up to full stool normalization). This analysis con-
firms the success of nifuroxazide treatment and shows that 
nifuroxazide leads faster to ultimate healing.

We have followed clinical symptoms which usually 
accompany acute diarrhea and gastroenteritis (stomach 
pains, stomach cramps, increased temperature, vomiting 
and dehydration) in both groups during the research. Bet-
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ter and faster efficiency after nifuroxazide use compared to 
the combination with lactic acid bacteria is very important 
in daily practice.

An analysis of differences of the success of the used treat-
ments between groups has shown a significantly greater 
difference in the therapy success in the group of subjects 
who received nifuroxazide (already after 48 hours of drug 
use) compared to the group of patients which received the 
drug containing lactic acid bacteria [Group N=46 (57%) vs 
Group M=18 (23%)].

The chosen assessment for therapy efficiency was the 
stool number and consistency and not microbiological 
analysis which has confirmed that the empirical use of ni-
fuorxazide is justified in acute diarrhea.

Due to the significantly more studies that have examined 
the application of probiotics in pediatric population, and 
to the fact that studies on investigating probiotics in adult 
age have shown conflicting results, the field of research of 
probiotics’ efficacy in acute diarrheal syndrome remain 
open for additional investigation. Therefore, our study is a 
significant step in this specific field.

Research limitation
We could not do the research as a double blind random-

ized study due to technological limitations in drug design. 
Nifuroxazide capsules are standard capsules containing 
yellow granules whereas lactic acid bacillus capsules are 
hard and white and it is hard to make identical products 
with completely different ingredients.

6. CONCLUSIONS
On the basis of the conducted research and statistical 

processing of the results and particularly important pa-
rameters such as time until stool formation (TLUS) and the 
number of watery stools during monitoring period, we can 
conclude that nifuroxazide has shown a significantly better 
efficiency compared to the combination of lactic acid bacteria 
in the treatment of acute diarrhea and probiotics cannot be 
a substitute therapy for nifuroxazide but only an additional 
therapy with nifuroxazide.

• Ethical issue: The study was approved by the Ethics Commit-
tees of Research Centers (Ethics Council of Cantonal Hospital 
Zenica and Ethics Committee of University Clinical Center Tu-
zla) and by the CEO of the The Public Institution Health Centre 
of Sarajevo Canton.
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