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Abstract

Introduction: Antibiotics are among the most commonly prescribed drugs today. Today, there are more than 100 different antibiotics, but
they can be very dangerous if taken inappropriately. Improper use of antibiotics can lead to drug side effects, resistant microorganisms, and
exorbitant economic costs. In order to achieve a reasonable dose of the drug used, it is necessary to use drugs with appropriate efficacy,
while paying attention to the dose and duration of the drug. Currently, microbial resistance is a global problem, causing multidrug-resistant
bacterial infections as well as the spread of resistant microorganisms. Given the importance of prescribing appropriate antibiotics and the
importance of antibiotic testing in prescriptions by physicians, in this study we sought to determine the pattern of antibiotic use over a six-
month period. The emergency physicians' use of the results of the antibiogram test was also evaluated, and the possible association of
underlying diseases with their antibiotic use was assessed.

Methods: After preparing the proposal and the relevant questionnaires and after obtaining the necessary permits, the project was
implemented in the emergency department of Bagiyatallah Hospital. Participants in the study were all patients receiving antibiotics who
were admitted to the emergency department for at least 48 hours. The data and their information were completed in the questionnaire and
after the end of the 6-month period, the data were statistically analyzed.

Results: The results of the study showed that the rate of E coli infection was the highest among the study participants. The results of the
antibiogram test showed that the majority of people were sensitive to Nitrofurantoin, Levofloxacin and Metronidazole, while most people
resisted Trimoxazole. The most commonly prescribed antibiotic in the emergency room was Ceftriaxone, followed by a combination of
Vancomycin and Meropenem. There was no significant statistical relationship between antibiotic use and final diagnosis, and there was a
statistically significant association between antibiotic use and underlying renal disease. In a higher percentage of cases (36.6%), the results
of antibiogram testing in Bagiyatallah emergency room were not used during this 6-month period.

Conclusion: In general, the most antibiotics prescribed in the emergency room of Bagiyatallah Hospital during the 6-month study period
were ceftriaxone. The types of antibiotics used in the emergency room included Meropenem, amikacin, ciprofloxacin, azithromycin,
metronidazole, ceftriaxone, vancomycin, clindamycin, and levofloxacin. In a high percentage of cases, 36.6% of cases, antibiotics that
prescribed were incorrect.
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Introduction
Paying attention to therapeutic drugs as one of the
traditional methods in the treatment of patients is

responsibility of policy makers and health care providers®.
The role of the patient, doctor and pharmacist as the main

considered as one of the influential factors in ensuring the
health of the society. Providing scientific and standard
models for the prescription and rational use of drugs is the

elements influencing the prescription and consumption of
medicine can be delayed 2 The mutual relationship
between the doctor, the pharmacist and the patient
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through the correct diagnosis of the disease and the
selection and rational prescription and delivery of the
correct medicine and its correct consumption due to the
acquisition of knowledge about the correct prescription of
the drug and also the social, economic and cultural
background of the environment and the region The
number of factors They are influential in this field 2. The
contents of the book are a document of the relationship
between the doctor and the patient, which can show the
state of correct and incorrect prescription and rational use
of medicine in a society and country. According to the
available statistics, the per capita consumption of drugs in
our country is at a high level due to the prevailing culture
and relative cheapness of drugs and is four times the
world average *. Antibiotic is a type of antimicrobial
substance that is active against bacteria, the most
important type of antibacterial substance to fight bacterial
infections, and antibiotic drugs are widely used in the
treatment and prevention of such infections 2. They may
inhibit the growth of bacteria or kill bacteria. A limited
number of antibiotics also have anti-protozoal activity .
Antibiotics are not effective against viruses such as the
common cold or flu. Sometimes, the term antibiotic -
literally "against life", from the Greek roots “anti",
"against" and Biog bios, "life" - is used broadly to refer to
any substance that acts against microbes. But in common
medical use, antibiotics (such as penicillin) are those that
are naturally produced (produced by one microorganism
fighting  against  another), while  non-antibiotic
antibacterial (such as sulfonamides and antiseptics) are
completely synthetic ©. However, both classes have a
similar purpose in killing or inhibiting the growth of
microorganisms. "Antibacterial” include disinfectants,
antibacterial soaps, and chemical disinfectants, while
antibiotics are an important class of antibacterial used
specifically in medicine and sometimes in food &
Antibiotics have been used since ancient times.
Antibiotics revolutionized medicine in the 20th century.
Alexander Fleming discovered modern penicillin in 1928,
which was widely used during wartime. However, the
effectiveness and easy access to antibiotics have also led
to their overuse and some bacteria have become resistant
to them % The World Health Organization calls
antimicrobial resistance a "serious threat" that is no longer
a predictor of the future but is now occurring in all
regions of the world and has the potential to affect
anyone, of any age, in any country. Antibiotics are the
most prescribed drugs among today's drugs. Antibiotics
fight pathogens by Kkilling microbes or stopping their
reproduction 22 Penicillin was the first antibiotic that was

accidentally discovered from mold culture. Today, there
are more than 100 different antibiotics that doctors use to
treat minor ailments to life-threatening infections, but
they can be very dangerous if used inappropriately. By
knowing the importance of the right and wrong use of
antibiotics, you can help your health and that of your
family . Although some antibiotics are effective against
a wide variety of infections, it is important to know that
not every antibiotic can cure all infections, and they are
only used against infections caused by pathogenic
bacteria, fungi, and parasites. Viral diseases such as colds
and flu have no effect *2. Antibiotics have revolutionized
medical science, leading to the treatment of infections that
were once quite fatal and protective processes that once
seemed far-fetched. Their availability has created an
assurance of health that was unknown to previous
generations. This certainty, now confirmed, will be lost if
resistance develops as antibiotics continue to grow, as
they have in the past decade 2. Currently, microbial
resistance is a global problem and causes multi-drug
resistant bacterial infections and the spread of resistant
microorganisms. The World Health Organization
announced in 2007 that antibiotic resistance is one of the
most important health threats in the current century. The
irrational use of antibiotics has caused antibiotic
resistance to become a health problem all over the
world™. Various measures have been taken to solve this
problem. In 2011, the theme of the World Health Day:
"Resistance to antimicrobial drugs was named a global
threat” and on this occasion, the World Health
Organization introduced a 6-part policy package to
combat the spread of antimicrobial resistance *. This
shows the importance of the problem and the need to take
serious measures in all population groups. Indiscriminate
and incorrect use of antibiotics is the main reason for
creating antibiotic resistance and reducing their
effectiveness. After 70 years of producing antibiotic
drugs, the society has been exposed to this problem 2°.
Unfortunately, antibiotics are one of the most common
drugs used inappropriately, which, in addition to creating
microbial resistance at the community level, causes heavy
and unnecessary costs to be imposed on the patient and
the countries' drug and treatment systems ’. The process
of prescription and indiscriminate use of antibiotics is
considered one of the most important problems of the
medical society of the present era, and in addition to the
direct impact on the health of the society, it is also worth
considering from the economic point of view. The World
Health Organization has named drug resistance against

antibiotics as a major global threat . Antibiotic
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resistance is increasing all over the world and has made
the medical community face a problem. One of the
important causes of the occurrence of antibiotic-resistant
bacteria is the use of antibiotics, especially the
inappropriate prescription of antibiotics has a significant
contribution to the amount of inappropriate antibiotic
prescription in this field *. The rate of inappropriate
antibiotic prescription has been reported from 40 to 91%
in different studies. In the occurrence of antibiotic
resistance, in addition to the unnecessary and abundant
prescription of antibiotics in cases where there is no need
to prescribe antibiotics, inappropriate selection of the type
of antibiotic and also the inappropriate dose of antibiotics
is also effective 2. In previous studies, it has been
reported that at least one out of every three hospitalized
patients is treated with antibiotics, and at least half of the
cases are unnecessary. In recent decades, the spread of
resistant strains of staph aureus, pneumococci,
enterococci, and Gram-negative rivers has been caused by
the inappropriate use of antibiotics 2. Considering the
importance of prescribing appropriate antibiotic drugs and
the important place of antibiogram test in the prescription
performed by treating doctors, we sought in this study to
determine the pattern of antibiotic use in the emergency
department of Bagiyatallah. In this way, to determine
what kind of antibiotics and with what frequency were
prescribed in the emergency room of Bagiyatallah. We
also decided to evaluate the use of antibiogram test results
by emergency physicians. Considering the fact that the
patients under investigation who referred to the
emergency room of Bagiyatallah were suffering from
underlying diseases and also referred to the emergency
room for other reasons, as well as the possible
relationship between these diseases and the antibiotics
they consumed.

Materials and Methods

The current study was prospective-cross-sectional. The
statistical population included patients who were admitted
to the emergency department for 48 hours and received
antibiotics. After preparing the proposal and related
questionnaires and after obtaining the approvals of the
council and ethics committee, it was implemented in the
emergency department of Bagiyatallah Hospital. 100
participants were included in the study, and informed
consent was obtained from all of them. The data and their
information were completed in the questionnaire and after
completion (after 6 months) the data was analyzed in
SPSs environment based on the variables by the Chi-
square test.
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Results

The average age of the study participants was
68.86+14.66, which ranged from the lowest age of 16
years to the highest age of 97 years. The average age of
women was 70.81 = 12.42 and the average age of men
was 66.75 + 16.63 years. According to the results
presented in table 1, the highest rate of bacterial infection
among the study participants was E coli with 15%. Out of
100 study participants, 41 people had microbial infection,
of which 30 cases were gram negative.

Table 1. Frequency distribution of microbial infection.

Bacteria Positive Negative

E coli 15 (15%) 85 (85%)
Enterococci 10 (10%) 90 (90%)
StaphylococcusAureus 4 (4%) 96 (96%)
Pseudomonas 3 (3%) 97 (97%)
Streptococci type B 3 (3%) 97 (97%)
Streptococci 2 (2%) 98 (98%)
Klebsiella 2 (2%) 98 (98%)
Acinetobacter 1 (1%) 99 (99%)
Micrococci 1 (1%) 99 (99%)

Among the 100 participants in the study, the antibiogram
test was performed for 41 patients, of which 34 had
positive urine cultures and 6 had positive blood cultures.
Among the antibiotics tested, the highest percentage of
antibiotic resistance observed was related to Co
resistance-Trimaxazole was in 68.3% of patients. The
highest antibiotic sensitivity is also compared to
Nitrofurantoin, Levofloxacine and Metronidazole for the
same percentage of 75.6% of patients. The results are
given in table 2. Among the antibiotics used, only
azithromycin is administered orally. As can be seen from
table 3, the most underlying disease observed among the
study participants is diabetes with 42%. The results of the
frequency distribution of received drugs can be seen in
table 4.
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Table 2. Antibiogram test results.
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Antibiogram
Antibiotic

Co-Trimaxazole

Tetracyclin

Ofloxacin

Gentamycin

Clindamycin

Piperacillin

Ciprofloxacin

Cefepime

Cefexime

Cefazolin

Oxacillin

Penicillin

Rifampin

Meropenem

Ampicillin

Cefotaxim

Ceftriaxone

Ceftazimibe

Vancomycin

Amikacin

Azithromycin

Imipenem

Levofloxacin

Metronidazol

Nitrofurantoin

Sensitivity

13 (31.7%)

14 (34.1%)

14 (34.1%)

15 (36.6%)

16 (39%)

16 (39%)

16 (39%)

16 (39%)

16 (39%)

17 (41.5%)

17 (41.5%)

17 (41.5%)

17 (41.5%)

18 (43.9%)

18 (43.9%)

18 (43.9%)

15 (36.6%)

17 (41.5%)

20 (48.8%)

26 (36.4%)

27 (65.9%)

29 (70.7%)

31 (75.6%)

31 (75.6%)

31 (75.6%)

Median

3 (7.3%)

2 (4.9%)

1 (2.4%)

1 (2.4%)

Resistant

28 (68.3%)

27 (65.9%)

27 (65.9%)

26 (63.4%)

25 (61%)

25 (61%)

25 (61%)

25 (61%)

25 (61%)

41 (58.5%)

24 (58.5%)

24 (58.5%)

24 (58.5%)

23 (56.1%)

23 (56.1%)

23 (56.1%)

23 (56.1%)

22 (53.7%)

21 (51.2%)

14 (34.1%)

14 (34.1%)

12 (29.3%)

10 (24.4%)

10 (24.4%)

9 (22%)

Table 3. Frequency distribution of underlying diseases.

Underlying disease Positive Negative
Diabetes 42 (42%) 58 (58%)

Blood pressure 25 (25%) 75 (75%)
Ischemic heart disease 25 (25%) 75 (75%)
Chronic kidney disease 7 (7%) 93 (93%)
ESRD 6 (6%) 94 (94%)
Cirrhosis 3 (3%) 97 (97%)

Table 4. Frequency distribution of antibiotics received.

Drug Frequency

Ceftriaxon 25 (25%)

Vancomycine/Meropenem 14 (14%)

Azithromycin/Meropenem 13 (13%)
Ceftrioxon/Azithromycin 9 (9%)
Metronidazol/Ceftrioxone 7 (7%)
Meropenem/Vancomycine/Ciprofluxacin 6 (6%)
Clindamycin/Ceftrioxone 5 (5%)
Meropenem/Ciprofluxacin 4 (4%)
Meropenem/Clindamycin 4 (4%)
Meropenem/Levofiuxacin 4 (4%)
Ciprofluxacin/Azithromycine/Amikacin 3 (3%)
Meropenem/Amikacin 2 (2%)
Amikacin/Ciprofluxacin 2 (2%)
Amikacin/Metronidazol 1 (1%)
Ceftrioxone/Ciprofluxacin 1 (1%)

Among the 100 study participants, the survival rate was
88%, which means that 88 of the study participants were
alive after receiving the treatment and only 12 of them
(12%) died. According to the statistical analysis
conducted by the Chi-square test, it was found that the
antibiotic used in the emergency room had no statistically
significant relationship with the final diagnosed disease
for the study participants (P-value=0.981). According to
the statistical analysis conducted by the Chi-square test, it
was found that the antibiotic used in the emergency room
has a statistically significant relationship with the
underlying disease of chronic kidney disease (CKD) (P-
value=0.048). Antibiotic consumption did not show a
statistically significant relationship with other underlying
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diseases. According to the evaluation of the results, it was
found that in 36.6% of cases, the results of the
antibiogram test were not used in prescribing the drug,
and in 34.1% of the cases, the test results were used. In
29.3% of cases, out of several prescribed antibiotics, some
were prescribed according to the results of the
antibiogram test and some were prescribed against the
results of the antibiogram test. According to the analysis,
none of the patients showed any side effects after
receiving the prescribed antibiotics.

Discussion

According to the opinion of the World Health
Organization, in order to achieve the rational use of drugs,
it is necessary to use drugs with appropriate therapeutic
effects that can solve the clinical needs of patients in a
specific geographical area with the least complications
and the least cost %. In addition, it is very important to
pay attention to the dose and duration of drug use £.
Despite the fact that the prescription of antibiotics is
necessary in most bacterial infections and its non-use
threatens the patient's life, but most studies have shown
that 30-60% of prescription cases were incorrect and
inappropriate, and usually these mistakes are made by
doctors, distributors, or self-medication. has taken place?.
Therefore, in this study, we sought to determine the
pattern of antibiotic consumption in the emergency
department of Bagiyatallah during six months. We also
sought to achieve these goals by designing this study,
determining the frequency of antibiotics used in the
emergency room, determining the type of antibiotics used
in the emergency room, determining the amount of use of
antibiogram results in the emergency room, and
determining the relationship between the antibiotic used
in the emergency room and Sickness. In the present study,
most of the participants were women. The average age of
the participants was 68.86 + 14.66, and the average age of
women was higher than that of men. According to the
culture, the results of the investigations showed that the
rate of infection with E coli was the highest rate of
infection observed among the study participants. And
after enterococci, it had the highest rate of infection.
These results were calculated from among 41 patients
whose culture was positive out of 100 patients studied.
The results of the antibiogram test showed that the
majority of people were sensitive to Nitrofurantoin,
Levofloxacin and Metronidazole, while the majority of
people were resistant to Trimoxazole. After that, the
highest antibiotic resistance to Ofloxacin and Tetracycline
was observed. The underlying diseases among the study
participants, in the order of the highest percentage to the
lowest, included diabetes, hypertension and IHD, chronic
kidney disease, ESRD and finally cirrhosis. Most of the
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participants in this study had a final diagnosis of UTI and
then the highest percentage of people had Pneumonia. The
pattern of emergency antibiotic use in the 6-month period
of the present study included the following antibiotics:
Meropenem, Amikacin, Ciprofloxacin, Azithromycin,
Metronidazole, Ceftriaxone, Vancomycin, Clindamycin,
Levofloxacin. The most prescribed antibiotic in the
emergency room was Ceftriaxone, followed by the
combination of Vancomycin and Meropenem. The results
of the investigations showed that there was no statistically
significant relationship between the antibiotic used and
the final diagnosis of the disease. Data analysis showed
that a statistically significant relationship was observed
between antibiotic consumption and the underlying
disease of chronic kidney disease, while no statistically
significant relationship was observed in the case of other
underlying diseases. After examining the use of
antibiogram test results in the prescription of drugs, it was
found that in a higher percentage of cases (36.6%), the
antibiogram test results were not used in the emergency
room of Bagiyatallah in this period of 6 months, and as a
result, Antibiotic prescription was incorrect in 36.6% of
cases. According to the obtained results, the main and
partial objectives of this study were answered, which
include determining the pattern of antibiotic consumption
in the emergency room of Bagiyatallah during six months,
determining the frequency of antibiotics used in the
emergency room, determining the type of antibiotic used
in the emergency room. , determining the rate of use of
antibiogram results in the emergency room, and
determining the relationship between the antibiotic used
and the disease. UTI and then pneumonia have the highest
frequency of the final diagnosis of the emergency
patients. Therefore, appropriate antibiotics in the
treatment of UTI and then appropriate antibiotics in the
treatment of pneumonia should have the highest
frequency of antibiotics used. In choosing the type of
antibiotic, one should take into account the effectiveness,
spectrum of effect, sensitivity and resistance of the
microorganism to the antibiotic, price, etc. A study was
conducted by the refugee in 2013 with the aim of
investigating the rationality of the antibiotic consumption
pattern in a children's department. In this study, about
37% of cases of antibiotic use were incorrect, which is
very high and significant considering the figure of 20% of
incorrect use of antibiotics in industrialized countries. The
most common antibiotic used was ceftriaxone. Despite
sending different cultures from patients, 99% of antibiotic
prescriptions were experimental and it seemed that
sending cultures had no effect on choosing the type of
antibiotic 2. The results of our study also showed that in
36.6% of cases, the prescription of antibiotics was
incorrect, which is a very high and significant figure

13(2):70
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compared to the figure of 20% of incorrect use of
antibiotics in industrialized countries. Ceftriaxone was
also the most commonly used antibiotic in this study. In
2009, a study was conducted by karimi and his colleagues
with the aim of determining the pattern of experimental
antibiotic prescription in the emergency department of a
teaching hospital. Ceftriaxone was the most common
antibiotic prescribed with a frequency of 72.1%. 63.7% of
the prescribed antibiotics were appropriate and 36.3%
were inappropriate. In 15.8% of cases, antibiotic
prescription was unnecessary. The drug dose was wrong
in 6.8% and the drug administration method was wrong in
1.2% of the cases. In general, taking into account the
mistake in the diagnosis of the indication, type of
antibiotic, dose and method of drug administration, a total
of 77 cases (40.52%) were made in the prescription of
antibiotics. The results of this study showed that the
inappropriate prescription of antibiotics The experience in
this center was more than expected for an academic
hospital. It seems logical to take measures in the field of
antibiotic prescription training 2. The results of this study
are completely in line with the results of the present study.
In 2017, a study was conducted by Barati and his
colleagues with the aim of determining the correct amount
of antibiotics prescribed by general practitioners in the
emergency department of Tawheed Hospital in Sanandaj.
According to the results of this study, 11.18% of the
patients who were prescribed antibiotics by the general
physician did not need antibiotics according to the
infectious disease specialist. The agreement and exact
pharmaceutical similarity of the antibiotics prescribed (for
a specific patient) by the general practitioner with the
specialist physician was 7.8%. The average number of
drugs prescribed by general practitioners and infectious
disease specialist was 2.08 and 2.21, respectively. The
most antibiotics prescribed by the infection specialist
were spirofloxacin and azithromycin each with 13.3%,
and by general practitioners, ciprofloxacin with 21.3%
and cefixime with 12% 2. In 2018, a study was conducted
by Alavi Moghadam and his colleagues with the aim of
investigating the pattern of experimental antibiotic
prescription in one of the affiliated hospitals of Shahid
Beheshti University. Among the 200 investigated cases in
which at least one antibiotic was prescribed for the
patient, in 108 patients (54.0%), the prescribed antibiotic
did not have an indication, and out of 92 cases where the
antibiotic was prescribed, in 55 cases (59.8, % of
antibiotics were prescribed correctly (in terms of quantity,
type and interval). The results of this study showed that
the amount of antibiotics prescribed without indication
and inappropriate choice of antibiotics in the emergency
room of the study was high It is necessary to train doctors
and monitor the prescription of antibiotics 2.

Conclusion

In general, it can be concluded that ceftriaxone was the
most prescribed antibiotic in the emergency department of
Bagiyatallah Hospital during the 6-month study period.
The type of antibiotics used in the emergency room
during this period included Meropenem, amikacin,
ciprofloxacin, azithromycin, metronidazole, ceftriaxone,
vancomycin, clindamycin, and levofloxacin. The pattern
of antibiotic use in the emergency room had no
statistically significant relationship with the type of
disease diagnosed. Consumption pattern had a statistically
significant relationship with chronic kidney disease
among underlying diseases. In a high percentage of cases,
i.e. 36.6% of cases, antibiotic prescription was done
incorrectly, which is a very significant number and more
than the figure of 20% which is related to incorrect
antibiotic prescription in industrialized countries.

Highlights

What Is Already Known?

Antibiotics are among the most commonly prescribed
drugs today, but they can be very dangerous if taken
inappropriately. In order to achieve a reasonable dose of
the drug used, it is necessary to use drugs with appropriate
efficacy, while paying attention to the dose and duration of
the drug.

What Does This Study Add?

ceftriaxone was the most prescribed antibiotic in the
emergency department. The pattern of antibiotic use in the
emergency room had no statistically significant
relationship with the type of disease diagnosed

Authors' Contributions

All the authors meet the standard authorship criteria
according to the recommendations of international
committee of medical journal editors.

Acknowledgements

We thank and appreciate the Bagiyatallah Institute of
Medical Sciences for providing a proper platform for this
research.

Conflicts of Interest Disclosures

The authors declare that they have no Conflict of Interest.
Ethics approval

IR.BMSU.BAQ.REC.1398.007

Consent For Publication

not applicable

Funding/Support

None

The extent of Al use

Artificial intelligence was not used.

International Journal of Travel Medicine and Global Health. 2025;13(2):70-76 | 75



Bazvand et al

Reference

1.

10.

11.

12.

13.

14.

76 |

Moradi F, Ziapour A, Soroush A, Yoosefi Lebni J, Mokhtari
S, Bazyar M, Etemadi M, Chaboksavar F, Yazdi F, Seyedin
H. Explore of the reasons of irrational prescribing in Iran: A
qualitative study. Heliyon. 2022 Nov 9;8(11):e11557.
Do0i:10.1016/j.heliyon.2022.e11557.

Dalton K, Byrne S. Role of the pharmacist in reducing
healthcare costs: current insights. Integr Pharm Res Pract.
2017 Jan 25;6:37-46. D0i:10.2147/IPRP.S108047.

llardo ML, Speciale A. The Community Pharmacist:
Perceived Barriers and Patient-Centered Care
Communication. Int J Environ Res Public Health. 2020 Jan
15;17(2):536. D0i:10.3390/ijerph17020536.

Ofori-Asenso R, Agyeman AA. Irrational Use of Medicines-
A Summary of Key Concepts. Pharmacy (Basel). 2016 Oct
28;4(4):35. D0i:10.3390/pharmacy4040035.

Chinemerem Nwobodo D, Ugwu MC, Oliseloke Anie C, Al-
Ougqaili MT, Chinedu Ikem J, Victor Chigozie U, Saki M.
Antibiotic resistance: The challenges and some emerging
strategies for tackling a global menace. Journal of clinical
laboratory analysis. 2022 Sep;36(9):€24655.

Vaou N, Stavropoulou E, Voidarou C, Tsigalou C,
Bezirtzoglou E. Towards Advances in Medicinal Plant
Antimicrobial Activity: A Review Study on Challenges and
Future  Perspectives.  Microorganisms. 2021  Sep
27;9(10):2041. Doi:10.3390/microorganisms9102041.

Hutchings MI, Truman AW, Wilkinson B. Antibiotics: past,
present and future. Current opinion in microbiology. 2019 Oct
1;51:72-80.

Balasubramaniam B, Prateek, Ranjan S, Saraf M, Kar P,
Singh SP, Thakur VK, Singh A, Gupta RK. Antibacterial and
Antiviral Functional Materials: Chemistry and Biological
Activity toward Tackling COVID-19-like Pandemics. ACS
Pharmacol ~ Transl  Sci. 2020 Dec 29;4(1):8-54.
Doi:10.1021/acsptsci.0c00174.

Lobanovska M, Pilla G. Penicillin's Discovery and Antibiotic
Resistance: Lessons for the Future? Yale J Biol Med. 2017
Mar  29;90(1):135-145. PMID: 28356901; PMCID:
PMC5369031.

Salam MA, Al-Amin MY, Salam MT, Pawar JS, Akhter N,
Rabaan AA, Algumber MAA. Antimicrobial Resistance: A
Growing Serious Threat for Global Public Health. Healthcare
(Basel). 2023 Jul 5;11(13):1946.
Do0i:10.3390/healthcare11131946.

Gaynes R. The Discovery of Penicillin—New Insights After
More Than 75 Years of Clinical Use. Emerg Infect Dis. 2017
May;23(5):849-53. D0i:10.3201/eid2305.161556.

Salam MA, Al-Amin MY, Salam MT, Pawar JS, Akhter N,
Rabaan AA, Alqumber MAA. Antimicrobial Resistance: A
Growing Serious Threat for Global Public Health. Healthcare
(Basel). 2023 Jul 5;11(13):1946.
Doi:10.3390/healthcare11131946.

Muteeb G, Rehman MT, Shahwan M, Aatif M. Origin of
Antibiotics and Antibiotic Resistance, and Their Impacts on
Drug Development: A Narrative Review. Pharmaceuticals
(Basel). 2023 Nov 15;16(11):1615. doi:
10.3390/ph16111615.

Prestinaci F, Pezzotti P, Pantosti A. Antimicrobial resistance:
a global multifaceted phenomenon. Pathog Glob Health.
2015;109(7):309-18.
D0i:10.1179/2047773215Y.0000000030.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Walsh TR, Gales AC, Laxminarayan R, Dodd PC.
Antimicrobial Resistance: Addressing a Global Threat to
Humanity. PL0oS Med. 2023 Jul 3;20(7):e1004264.
Doi:10.1371/journal.pmed.1004264.

Muteeb G, Rehman MT, Shahwan M, Aatif M. Origin of
Antibiotics and Antibiotic Resistance, and Their Impacts on
Drug Development: A Narrative Review. Pharmaceuticals
(Basel). 2023 Nov 15;16(11):1615. D0i:10.3390/ph16111615.

Prestinaci F, Pezzotti P, Pantosti A. Antimicrobial resistance:
a global multifaceted phenomenon. Pathog Glob Health.
2015;109(7):309-18.
Do0i:10.1179/2047773215Y.0000000030.

Muteeb G, Rehman MT, Shahwan M, Aatif M. Origin of
Antibiotics and Antibiotic Resistance, and Their Impacts on
Drug Development: A Narrative Review. Pharmaceuticals
(Basel). 2023 Nov 15;16(11):1615.
D0i:10.3390/ph16111615.

Llor C, Bjerrum L. Antimicrobial resistance: risk associated
with antibiotic overuse and initiatives to reduce the problem.
Ther  Adv Drug Saf. 2014 Dec;5(6):229-41.
D0i:10.1177/2042098614554919.

Milani RV, Wilt JK, Entwisle J, Hand J, Cazabon P, Bohan
JG. Reducing inappropriate outpatient antibiotic prescribing:
normative comparison using unblinded provider reports. BMJ
Open Qual. 2019 Feb 13;8(1):e000351. D0i:10.1136/bmjog-
2018-000351.

Aslam B, Wang W, Arshad MI, Khurshid M, Muzammil S,
Rasool MH, Nisar MA, Alvi RF, Aslam MA, Qamar MU,
Salamat MKF, Baloch Z. Antibiotic resistance: a rundown of
a global crisis. Infect Drug Resist. 2018 Oct 10;11:1645-1658.
Do0i:10.2147/IDR.S173867.

Wendie TF, Ahmed A, Mohammed SA. Drug use pattern
using WHO core drug use indicators in public health centers
of Dessie, North-East Ethiopia. BMC Med Inform Decis Mak.
2021 Jun 25;21(1):197. D0i:10.1186/512911-021-01530-w.

Douaihy AB, Kelly TM, Sullivan C. Medications for
substance use disorders. Social work in public health. 2013
May 1;28(3-4):264-78.

Boiko O, Gulliford MC, Burgess C. Revisiting patient
expectations and experiences of antibiotics in an era of
antimicrobial resistance: Qualitative study. Health Expect.
2020 Oct;23(5):1250-1258. D0i:10.1111/hex.13102.

Boonyasiri A, Tangkoskul T, Seenama C, Saiyarin J,
Tiengrim S, Thamlikitkul V. Prevalence of antibiotic resistant
bacteria in healthy adults, foods, food animals, and the
environment in selected areas in Thailand. Pathog Glob
Health. 2014 Jul;108(5):235-45.
Do0i:10.1179/2047773214Y.0000000148.

MA, Karimi. "Pattern of empirical antibiotic administration in
emergency department of an educational hospital in Tehran."
(2011): 17-23.

Barari, M., Afrasiabian, S., Mohsenpour, B., Hajibagheri, K.
and Sheikhesmaili, F., 2018. Evaluation of appropriate
antibiotic administration by general practitioners at the
emergency department of a teaching hospital in Sanandaj,
Iran.

Alavi Moghadam Mustafa, Yadgari Nia Davoud, Zamiri
Seydamin. Examining the pattern of experimental antibiotic
prescription in the emergency department of a teaching
hospital affiliated to Shahid Beheshti University of Medical
Sciences in 2015. Researcher Bulletin of Medical Sciences
[Internet]. 1388;14(1 (seq. 67)):31-36.

International Journal of Travel Medicine and Global Health. 2025;13(2):70-76


https://www.doi.org/10.1016/j.heliyon.2022.e11557
https://www.doi.org/10.2147/IPRP.S108047
https://www.doi.org/10.3390/ijerph17020536
https://www.doi.org/10.3390/pharmacy4040035
https://www.doi.org/10.3390/microorganisms9102041
https://www.doi.org/10.1021/acsptsci.0c00174
https://www.doi.org/10.3390/healthcare11131946
https://www.doi.org/10.3201/eid2305.161556
https://www.doi.org/10.3390/healthcare11131946
https://www.doi.org/10.1179/2047773215Y.0000000030
https://www.doi.org/10.1371/journal.pmed.1004264
https://www.doi.org/10.3390/ph16111615
https://www.doi.org/10.1179/2047773215Y.0000000030
https://www.doi.org/10.3390/ph16111615
https://www.doi.org/10.1177/2042098614554919
https://www.doi.org/10.1136/bmjoq-2018-000351
https://www.doi.org/10.1136/bmjoq-2018-000351
https://www.doi.org/10.2147/IDR.S173867
https://www.doi.org/10.1186/s12911-021-01530-w
https://www.doi.org/10.1111/hex.13102
https://www.doi.org/10.1179/2047773214Y.0000000148

