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Background: Despite the fact that the majority of the acute diarrheal diseases are viral in
origin and self-limited, routine and injudicious antibiotic treatment is a common practice
globally and more prevalent in Africa. Indeed, the irrational use of antibiotics has
a detrimental effect on the issue of antibiotics resistance and associated healthcare costs.
Accordingly, a health center-based cross-sectional study is mandatory and was conducted
due to the common malpractice of antibiotics use.

Objective: The aim of this study was to evaluate the antibiotic use pattern in the treatment
of acute diarrheal disease in Chefa-robit health center, Kemissie, Northeastern Ethiopia.
Methods and Materials: A retrospective cross-sectional study was conducted to evaluate
the antibiotic utilization pattern for the treatment of acute diarrheal disease. Data was
collected from 230 patients’ record cards treated for acute diarrheal disease from
January 2018 to December 2018 using structured questionnaires. The finding is presented
using frequency distribution and percentages in tables as well as figures.

Results: Among the 230 patients, 49.60% were males and the rest were females. From the
total, 172 of them were with watery type of diarrhea and 132 of them were prescribed
antibiotics inappropriately out of which 77 were under 5 years. In addition, 27 patients were
diagnosed with mucoid diarrhea and only eight of them were treated with antibiotics whereas
31 patients were with bloody type of diarrhea and 10 of them were not treated with
antibiotics. Of the 230 cases, 161 (70%) patients received different types of antibiotics,
and co-trimoxazole, amoxicillin and ciprofloxacin were the most prescribed antibiotics.
Conclusion: The study revealed that there is a high level of inappropriate antibiotics use
which may fuel the increased antimicrobial resistance and associated costs nationally as well
as globally.
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Background

Diarrheal disease is one of the leading causes of mortality worldwide and world
health organization (WHO) defines diarrhea as the evacuation of a minimum of
three loose stools in 24 hours. Diarrhea is qualified as ‘acute’ when symptoms are
new and have not been present for more than 14 days.' Acute diarrheal infection is
caused by viruses, bacteria, and, less often by parasites. In fact, viral infections are
the most common and frequent cause of acute diarrhea and mostly manifested as
mild and non-inflammatory diseases.> On the other hand, bacterial infections,
especially those which are the invasive type or with toxin-producing bacteria, are
associated with inflammation and more severe disease type.”” With regard to
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common symptoms, vomiting is more indicative of viral
illness whereas fever, tenesmus, and grossly bloody stool
are characteristics of illness caused by the ingestion of
a preformed bacterial toxin. Among the bacterial patho-
gens, Salmonella, Campylobacter, Shigella, and shiga
toxin-producing FEscherichia coli (entero-hemorrhagic)
are the most common causes of acute inflammatory diar-
rheal syndrome.*”

Because acute diarrheal disease is most often self-
limited and caused by viruses, routine antibiotic use is
not recommended for patients with non-severe, watery
diarrheal disease type. Indeed, the first step to treating
acute diarrhea is supportive therapy such as oral rehydra-
tion and zinc supplementation (in children), particularly in
developing countries.®™®

Nonetheless, many literatures have been revealing that
antibiotics are being used unduly for the treatment of acute
diarrheal infections which raises the concern of antimicro-
bial resistance and related problems."®* The emergence of
antimicrobial resistance remains to be an alarming pro-
blem and continue to be the cause for increased rates of
morbidity and mortality as well as a greater risk of com-
plications and economic burden.®’ Antibiotic resistance
kills an estimated 700,000 people each year worldwide,
and some experts predict that number could rise to
10 million by 2050 if efforts are not made to curtail
resistance.® Besides, the issue of antimicrobial resistance
highly relevant to the developing world as 35% of the total
health budget is spent on antimicrobials.’

Accordingly, evaluation of the utilization pattern of
antibiotics for infectious diseases such as acute diarrheal
disease has a substantial contribution for the promotion of
rational antibiotic use and thereby to limit the spread of
antimicrobial resistance and associated health care costs.
Therefore, this study was initiated and conducted in
Chefa-robit Health Center (CHC) to evaluate the prescrib-
ing and usage patterns of antibiotics for the treatment of
acute diarrheal disease.

Methods
Study Area and Design

Chefa-robit Health Center is found in Chefa-robit town in
northeast Ethiopia, about 300 km from Addis Ababa, the
capital of Ethiopia. A cross-sectional retrospective study
was carried out on 230 medical cards of patients who were
treated for acute diarrheal disease from January 2018 to
December 2018. A structured questionnaire was developed

based on the study objective to collect the necessary data
and then every 2nd card (560/230, k=2) was selected. The
pretest was done to evaluate the completeness of the
questionnaires to 5% of the patient cards of similar health
centers.

Sample size was determined by using the following
formula;

2
) (Zlﬂ/z) P(1—P)
= o
where
n is sample size
Z1.4 is the standard normal variable at (1-a) % con-
fidence level and a (level of significance) was taken to be
5% (95% confidence level is used = 1.96)
P is estimate of the prevalence rate for the popula-
tion (50%)
d is the margin of sampling error tolerated (0.5)
Accordingly, the n value was calculated and was found
to be about 384.
(1.96)%(0.5) (0.5)

n= ; — 384
(0.5)

The number of medical cards (population size, N) of
patients who were treated for acute diarrheal disease
from January 2018 to December 2018 was 560. Since the
population size was less than 10, 00 (N=560), a reduction
formula was utilized and the actual sample size was found
to be about 230.

Data Processing and Analysis

The study variables are the following: Antibiotics use
pattern, sex, and age of the patient, stool characteristics,
and duration of diarrhea. The finding is presented using
frequency distribution and percentages in tables and fig-
ures. The collected data was analyzed using SPSS soft-
ware version 23.

Results
Among a total of 230 patient cards, 114 (49.6%) of them
were males and the rest, 116 (50.4%), were females.
Besides, 119 (51.7%) of them were under five and 5
(2.2%) were greater than 65 years old as shown in Table 1.
A review of patient cases showed that most of them,
about 84%, experienced the illness for 2 to 3 days as
showed in Figure 1. Additionally, the results revealed
that patients also experienced other associated symptoms,
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Table | Socio-Demographic Characteristics of Patients with
Acute Diarrheal Disease at Chefa-Robit Health Center,
Kemissie from January 2018 to December 2018

Number (%)
Sex Male 114 (49.6%)
Female 116 (50.4%)
Age <5 year 119 (51.5%)
5-12 years 38 (16.5%)
12-65 years 68 (29.6%)
>65 5 (2.2%)

commonly vomiting and fever, along with their diarrheal
illness as shown in Figure 2.

Regarding stool characteristics, around 86.5% of the
patients were with non-bloody type of diarrhea (watery
and mucoid) whereas 13.5% of cases were with an

invasive bacterial infection type (bloody diarrhea) as
depicted in Figure 3.

As patients’ records showed, the number of antibiotics
prescribed for single patients ranged from 0 to 2 drugs.
Accordingly, about 161 (70%) of cases received at least
one antibiotic and 5% of the patients were prescribed
a combination of two antibiotics (Figure 4). However,
about 69 (30%) of the cases received no antibiotics during
the episode of diarrhea as described in Figure 4.

According to patients’ record cards, cotrimoxazole
was the most commonly prescribed drug (64%) fol-
lowed by amoxicillin (19.3%) and then ciprofloxacin
(Table 2). Moreover, metronidazole, doxycycline and
ampicillin were the least prescribed drugs in combina-

tion with cotrimoxazole and ciprofloxacin as revealed
in Table 2.

% Duration of diarrhea since onset
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Figure | Duration of diarrhea from onset to treatment for patients diagnosed with acute diarrhea in Chefa-robit Health Center from January 2018 to December 2018.
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Figure 2 The number of associated symptoms for patients diagnosed with acute diarrhea in Chefa-robit Health Center from January 2018 to December 2018.
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Figure 3 Stool characteristics for acute diarrhea patients in Chefa-robit Health Center from January 2018 to December 2018.
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Figure 4 Number of antibiotics prescribed for each diarrheal patients in Chefa-robit Health Center from January 2018 to December 2018.

From the total, 172 of them were with watery type of
diarrhea and 132 of them were prescribed antibiotics inap-
propriately out of which 77 were under 5 years. In addi-
tion, 27 patients were diagnosed with mucoid diarrhea and
only eight of them were treated with antibiotics whereas

Table 2 Antibiotic Prescribed for Patients with Acute Diarrheal
Disease at Chefa-Robit Health Center, Kemissie from
January 2018 to December 2018

Type of Antibiotics Number (%)
Ciprofloxacin 9 (5.6)
Amoxicillin 31 (19.3)
Cotrimoxazole 103 (64)
Metronidazole 7 (4.3)
Metronidazole + Cotrimoxazole 6 (3.7)
Doxycycline + Ciprofloxacin 3(1.9)
Ampicillin + Cotrimoxazole 2(1.2)

31 patients were with bloody type of diarrhea and 10 of
them were not treated with antibiotics as shown in Table 3.

Discussion

A review of the history of the cases showed that most of them
experienced the illness for 2-3 days and vomiting and fever
were the most common associated symptoms, probably sug-
gesting infections of viral origin.” Therefore, the use of anti-
should be
discouraged since most of them were viral in origin as well

biotics for community-acquired diarrhea
as the disease progression is not shortened by the use of
antibiotics.® Moreover, empirical treatment should be avoided
in patients presenting with bloody stools, because potential
causes include Escherichia coli O157 or other strains produ-
cing Shiga-like toxin that could cause severe and invasive type
of infection.'

Although 75% (172) of the total patients were with
watery diarrhea, a type of self-limited diarrhea that does
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Table 3 Antibiotics Usage by Age Groups and Stool Characteristics with Acute Diarrheal Disease at Chefa-Robit Health Center,

Kemissie from January 2018 to December 2018

Age Stool Type and Antibiotics Prescription Pattern
Groups S . S S
Watery Antibiotics | Mucoid Antibiotics | Bloody Antibiotics | Total
Diarrhea Prescribed Diarrhea Prescribed Diarrhea Prescribed | Antibiotics
Prescribed
Yes No Yes No Yes No Yes No
<5 88 77 I 17 5 12 14 8 6 90 29
5-12 35 23 12 2 0 2 | | 0 24 14
12-65 45 29 16 3 5 15 I 4 43 25
>65 4 3 | 0 0 | | 0 4 [
Total 172 132 40 27 8 19 31 21 10 161 69

not require antibiotic treatment, about 77% (132) of them
were treated with antibiotics inappropriately notifying the
irrational use of antibiotics. Accordingly, the misuse of
antibiotics in infectious such as acute diarrheal disease can
lead to resistance, harmful eradication of normal flora, pro-
longation of illness (eg, superinfection with C. difficile),
prolongation of carrier state (eg, delayed excretion of
Salmonella), induction of Shiga toxins (eg, from Shiga
toxin—producing E. coli), and increased cost. 11!

On the contrary, about 25% (58) cases had clinical
features of invasive bacterial-type (mucoid and bloody)
that required antibiotics use, however, only about 50%
(29) of them were prescribed with antibiotics and was
than
Consequently, the remaining 50% of the patients had not

found lower studies done  elsewhere.'?

received antibiotics which are still inconsistent with
recommendations.”'* The study showed almost compar-
able result with another study conducted in Bishoftu gen-
eral hospital, Ethiopia, where only 28% of the antibiotics
were appropriately prescribed.'*

The study also revealed that under-five children were
the most affected, about 52%, age group by acute diarrheal
disease and most antibiotics, 76%, were also prescribed for
these age groups. Nonetheless, medication (antibiotic)
administration needs special attention for these age groups,
antibiotics were still prescribed injudiciously.!' Despite
researches and guidelines recommend the crucial role of
zinc supplementation in treating and preventing acute
diarrhea in children, particularly in developing countries,
it was not prescribed totally.

The study showed that the extent of antibiotic use for
the acute diarrheal disease was about 70% which is higher
than the study conducted at central Region province where
antibiotic use was about 27.4%'> and lower than another

study conducted in Southern Thailand where 73.8% of the
cases showed antibiotics use for acute diarrheal disease.'®

Cotrimoxazole was the most commonly prescribed drug
followed by amoxicillin and then ciprofloxacin, as was the
case in other studies done in Ethiopia and Thailand'*'> while
other findings showed that norfloxacin and levofloxacin were
the most commonly prescribed drugs.'*'” Cotrimoxazole
and quinolones such as ciprofloxacin or levofloxacin have
been the primary antibiotics of choice for most bacterial

. L 182
infections,'2°

although there is a growing resistance against
these medications.?' > Campylobacter spp.,Salmonellae,
Neisseria gonorrhoeae, and Shigella spp. are notified by
the world health organization as a list of fluoroquinolone-
resistant bacteria that pose the greatest threat to human health
and for which new antibiotics are desperately needed. This is
a useful reminder of the danger of bacteria that are becoming
resistant to antibiotics.®

Moreover, resistant organisms can quickly spread and
so threaten communities with new strains of infectious
disease that are more difficult to cure and more expensive
to treat. Therefore, the ongoing explosion of antibiotic-
resistant infections continues to be the global health care
problem with an equally alarming decline in the research
and development of new antibiotics to deal with the
threat.***> As a result, judicious use of antibiotics is
recommended during the treatment of acute diarrheal dis-
ease so as to minimize the issue of antimicrobial resistance
and associated problems. Taken together, the onset, dura-
tion, severity, and frequency of diarrhea should be noted,
with particular attention to stool character (eg, watery,
bloody, mucus-filled) while prescribing antibiotics for
acute diarrheal disease.

Therefore, the study revealed that there is a high level
of inappropriate antibiotics use which may fuel the
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increased antimicrobial resistance and associated costs
nationally as well as globally.'®'? Moreover, this study
determined the prevalence of antibiotics use, identifies the
type of antibiotics used in the treatment of acute diarrheal
disease and also assesses the adherence practice of pre-
scribers to the standard treatment guidelines.

Conclusion

The study revealed that there is a high level of inappropri-
ate antibiotic use for acute diarrheal disease in Chefa-robit
health center. Cotrimoxazole, amoxicillin, and ciprofloxa-
cin were the most prescribed antibiotics. Under-five chil-
dren were the most affected age groups by acute diarrheal
disease and most antibiotics were prescribed inappropri-
ately for these age groups as well. Therefore, concerned
bodies should provide training and awareness for prescri-
bers regarding the management of acute diarrheal disease
and the consequences of irrational antibiotics use.
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