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Abstract:

Background: The rational drug use of antibiotics will provide antibiotic therapy optimization. The
effectiveness of using antibiotics will play an important role in the treatment of Urinary Tract Infections (UTISs).
Antibiotics used for UTI therapy include cephalosporin and quinylone antibiotics. The purpose of this literature
study is to summarize the results of the research on the rational use of antibiotics in urinary tract infection (UTI)
patients according to the research parameters as follows: the appropriate indications, drug selection, dose
selection, patient, and duration of drug administration.

Results: Therefore, it can be concluded that the appropriate percentage of the indication from the eight articles
is 99.35%. The percentage of appropriate drug selection from data from eight articles is 82.68%. The percentage
of the appropriate dose administration data from the nine articles obtained is 67.78%. And the percentage of the
appropriate duration of the administration of the five articles is 53.18%. From the results of this percentage, it
can be seen that not all hospitals have determined the rational use of antibiotics.

Methods: Literature searches were carried out on computerized databases such as ScienceDirect, PubMed,
Semantic Scholar and Google Scholar. The inclusion criteria for selected articles were prospective data, data
regarding the rational drug use, and research that is conducted in Indonesia.
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I. INTRODUCTION

Drug use is said to be rational if a patient receives a drug that suits his/her needs, for an
adequate period of time and at the cheapest price for the patient and society [1]. Rational drug selection is the
key to quality healthh services, especially in the use of antibiotics, irrational use of antibiotics will have a
negative impact, one of which is the increasing incidence of bacterial resistance to antibiotics [2]. This is in
accordance with the statement of the World Healthh Organization (WHO) Global Strategy, which stated that the
rational use of antibiotics is the use of antibiotics that are cost effective with increasing clinical therapeutic
effects, minimizing drug toxicity and minimizing the occurrence of resistance [3].

Antibiotics are chemical substances produced by fungi and bacteria that have deadly properties or
inhibit the growth of germs, while their toxicity in humans is relatively small. The antibiotic that was first
discovered by Alexander Fleming in 1929, penicillin, came from the Penicillium notatum fungus, penicillin is
classified as a beta-lactam antibiotic because it is characterized by a beta-lactam ring in its chemical structure
that plays an important role in the biological activity of this compound. Until now it is still the most reliable
drug in the handling of cases of infectious diseases [4]. When a type of antibiotic no longer has an effect on
certain types of bacteria, the bacteria is said to be antibiotic resistant. Bacteria or germs will become resistant to
the drug if the germs change some of the ways to protect themselves against the effects of the drug or make the
drug become inactive (neutralize the action of the drug) [5].

Infectious disease is a health condition that is often found in every hospital and doctor's practice,
especially in developing countries [6]. The most reliable drugs to overcome this problem are antimicrobials,
including antibacterial / antibiotic, antifungal, antiviral, and antiprotozoal [7]. Antibiotics can be found in
various preparations, and their use can be via topical, oral, or intravenous routes [8]. Some of the ideal
properties of the antibiotics chosen for the treatment of urinary tract infections are that they are well absorbed,
well tolerated by patients, and have a wide spectrum of known or suspected microbes [9]. Studying the patterns
of antibiotic use is fundamental in the design of direct interventions both regionally and locally in the
optimization of rational drug use [10].

Urinary Tract Infection (UTI) is defined as the presence of microorganisms in the urinary tract that
result in contamination of the urinary tract. Organisms have the potential to invade the tissues of the urinary
tract and adjacent structures [11]. According to Torpy, women are more prone to UTIs than men around 50-
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60%, and 10% of postmenopausal women also experience UTIs with a frequency of once a year [12]. Imaniah
also stated that women had a higher rate of UTI by 57.41% than men (42.59%) in Dr. Moewardi Hospital in
2014 [13]. The causes of UTI from Gram negative bacteria were Escherichia coli (48.44%), Klebsiella
pneumonia (17.19%), Acinetobacter. baumanni (14.07%), Proteus mirabilis (6.25%), Strenotrophomonas
maltophilia (3.13%), and Pseudomonas aeruginosa (3.13%) while Gram positive bacteria were Enterococcus
faecalis (4.69%), and Staphylococcus haemolyticus (3.13%) [14]. Chitraningtyas also stated that the highest
bacterial cause of UTI was Escherichia coli [15].

This review article aims to summarize the results of the research on the rationality of using antibiotics
in urinary tract infection (UTI) patients according to the research parameters as follows: the appropriate
indications, drug selection, dose selection, patient, and duration of drug administration.

Methods

In compiling this review article, the technique used was the literature study method. Also, in making
this review article the data used were searched via online media with the keywords as follows: "Rationality of
Drug Use" "Antibiotics" "Urinary Tract Infection (UTI)". The main references used in this review article were
searched through trusted websites such as Science Direct, PubMed, Semantic Scholar, Google Scholar, and
other trusted journals. The literature used as material for scientific data was articles with a publication span of
years from 2010-2020. Data extraction was carried out in October-December 2020.

The inclusion criteria for the selected articles were research articles containing the keywords used,
articles that assessed drug rationality with research parameters as follows: the appropriate indications, drug
selection, dose selection, patient, and duration of drug administration from prospective data. Research that
discussed the use of antibiotics in Urinary Tract Infection (UTI) patients and articles published in the last ten
years. The data collected in the article that discussed the rationality of this drug are in the form of
sociodemographic data and rationality.

Il. RESULT

The initial search returned 635 articles in both national and international searches (Fig. 1). After
identifying the title and abstract, it was found that 457 articles did not meet the intended criteria. The remaining
178 articles were identified by studying the full text and it was found that 164 articles did not meet the required
criteria, namely not presenting rationality data with research parameters as follows: the appropriate indications,
drug selection, dose selection, patient, and duration of drug administration. 14 articles that met the inclusion
criteria, but 5 of them were the same article. Finally, 9 articles were included in the literature study.

Figure 1. Flow chart of the literature search
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The nine articles analyzed a prospective observational studies. These nine articles discussed the
rationale for using antibiotics in Urinary Tract Infections (UTIs). These nine articles stated that women have a
higher rate of UTIs than men. Of the 57 data studied, 17 patients (29.8%) were male and 40 patients (70.2%)
were female [16]. Of the 87 cases treated at Samarinda Medika Citra Hospital (SMC) as many as 20.69% or 18
cases were experienced by male patients and 79.31% or 69 cases experienced by female patients [17]. Of the 60
cases of patients treated at the Klaten Hospital in the January-March period there were 49 female patients and 11
male patients [18]. Of the 62 cases studied 41 (66.2%) were female patients and 21 (33.8%) male patients [19].
Of the 47 cases in the inpatient installation of Prof. dr. RD Kandou Manado Hospital for the period July 2013 -
June 2014, it was known that there were 10 (21.3%) male sufferers while 37 (78.7%) female sufferers. Female
patients were more than male patients with a total percentage for female patients of 65.27, and male patients
were 34.72 [20]. The incidence of urinary tract infections in this study occurred mostly in female patients, as
many as 24 patients (60%) [21]. Statistics showed that 20-30% of women will experience recurrent urinary tract
infections at some time in their life, whereas in men it often occurs after the age of 50 years and over [24].

Table 1. Summary of articles reviewed

Refe Number of Age Study Rationality (%)
rence Patients (Years) Appropriate | Appropri | Appropri | Appropriate Appropriate
M/F Indication ate Drug ate Duration of Patients
Dosage Administration
16 57 Male
18-31:7 96.5% 66.7% 53% 49.4%
32-45:5
46-60: 5
Female
18-44: 29
45-60: 11
Total 17 male
and 40 female
17 87 - 100% 95.4% 100% 94.25% -
18 60 - 98.3% 68.33% 85% - 100%
19 62 - 100% 79% 67.7% - 100%
20 42 18-25: 6 -
26-35: 10 - - 89.4% 27.7%
36-45: 10
46-55: 18
56-59: 3
21 195 100% 98.97% 86.15% 83.08 %% -
22 72 18-25: 11 100% 96.5% 27.63% - 100%
26-35:11
36-45: 16
46-55: 19
56-64: 15
23 40 Male 100% 90% 17.5% - 100%
19-64: 12
>65:4
Female
19-64: 20
>65:4
24 78 - 100% 66.6% 83.3% 11.5% 100%

From several articles reviewed, it was explained that the most commonly prescribed antibiotic is
ceftriaxone [16,17,19,21,22,24]. Ceftriaxone is a group of 3rd generation cephalosporin antibiotics that have a
broad spectrum [22]. The most widely used class of antibiotics was the second-generation fluoroguinolone
(ciprofloxacin) with 32 patients (80%) and the 3rd generation cephalosporin (ceftriaxone) in 12 patients (30%)
[23]. Cephalosporins are widely used in the treatment of urinary tract infections because they are the drug of
choice for urinary tract infections [11].

I11. DISCUSSION

Drug use is said to be rational if it meets the following criteria: Appropriate diagnosis, that is, drug use
must be based on establishing a proper diagnosis. Appropriate indication, that is, the patient is given the drug
with the appropriate indication according to the doctor's diagnosis. Each drug has a specific therapeutic
spectrum. Appropriate drug, that is, based on the correct doctor's diagnosis, the appropriate drug selection must
be made. Selection of the appropriate drug can be weighed from the accuracy of the class of therapy and the
type of drug according to the diagnosis. Appropriate patient is the drug to be used by the patient considering the
individual condition concerned. Appropriate dosage, namely the dose of the drug used must be within the range
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of drug therapy. The appropriate method and duration of administration, namely the appropriate way of giving,
must consider the safety and condition of the patient. This will also affect the dosage form and timing of drug
administration. The appropriate price, namely the use of drugs without clear indications or for situations that do
not require drug therapy at all is wasteful and very burdensome for patients, including expensive prescription
drugs. Beware of side effects, namely being aware of the side effects of drug administration that have the
potential to cause side effects, namely unwanted effects that arise when administering drugs at therapeutic
doses. Drugs that must be given must be effective and safe. Appropriate information, namely information about
drugs that must be taken or used by the patient will greatly affect patient adherence and the success of treatment.
Appropriate follow-up is when deciding on therapy, patients should have considered the necessary procedures.
Appropriate delivery of drugs (dispensing), namely rational drug use, also involves dispensers as drug providers
and patients themselves as consumers [1].

The literature review results from 9 articles showed that the number of female urinary tract infection
(UTI) patients was higher than that of males. This is in line with the literature which stated that urinary tract
infections are more common in women than in men. If it often occurs in men, there is an underlying abnormality
in the renal tract [25]. The cause of UTI often occurs in women because the female urethra is shorter so that it is
easier for external microorganisms to reach the bladder which is located close to the perianal area [26]. If
classified in terms of age, the largest incidence of UTIs was at the age of 17-45 years with female sex. This
increase in incidence is associated with increased sexual activity in women of reproductive age [22]. Other
literature stated that the prevalence of UTIs should be greater in postmenopausal women because the production
of the hormone estrogen decreases which causes the pH of the vaginal fluid to rise, leading to an increase in the
development of microorganisms in the vagina [16]. However, in some of these studies, the incidence of young
women had a higher incidence because young age was often triggered by factors of intimate organ hygiene,
sexual intercourse, and the use of contraception or spermicide gel could increase the risk of UTIs.

The use of antibiotics is the main choice in the treatment of urinary tract infections [17]. Antibiotic
treatment is the most widely used treatment, in developing countries 30-80% of people with infections admitted
to hospital receive antibiotics [18]. From this percentage, 20-65% of its use is considered inappropriate.
Improper use of antibiotics can lead to resistance problems and undesirable drug effects [27]. The most widely
used antibiotics for the treatment of UTIs in adult patients are broad spectrum antibiotics including the
cephalosporins and quinolones [19].

From the literature review, 9 antibiotic classes and 18 antibiotics were prescribed. The profile of the
type and class of antibiotics given during therapy was divided into 535 cases of single antibiotic use (Table I1),
28 cases of combined antibiotic use (Table I11).

Table I1. Antibiotics Monotherapy

Antibiotics Number Percentage
Drug Class Monotherapy

Cephalosporin Ceftriaxone 229 42%
Cefoperazon 14 2.6%
Cefotaxime 28 5.3%
Cefadroxil 8 1.5%
Cefixime 23 4.3%
Tricefin 1 0.2%

Quinolones Ciprofloxacin 158 30%
Levofloxacin 52 9.7%

Penicillin Ampicillin 4 0.74%
Amoxicillin 6 1.3%

Aminoglycosides Gentamicin 1 0.2%
Amikacin 2 0.4%
Kanamycin 1 0.2%
Clindamycin 1 0.2%

Sulfonamide Cotrimoxazole 6 1.3%
Total 535 100%

Table I11. Combined Antibiotics

Antibiotics Total Percentage of

Drug Class Types of

Combination of Cephalosporin Cefoperazone-Sulbactam 7 25%

and Penicillin

B-lactam and Co-amoxiclav 1 3.6%

as. Clavulanate

Penicillin and Pycin 2 7.2%

B-lactam Viccillin SX 13 46.4%
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Cephalosporin and Cefoferazone + Sulbactam 5 17.9%
B-lactam Inhibitor

Total 28 100%

Antibiotic monotherapy was predominantly used in 9 review articles, the cephalosporin group was
ceftriaxone in 229 (42%) cases, then the quinolone group, namely ciprofloxacin, in 158 (30%) cases.
Ciprofloxacin is a fluoroquinolone class of antibiotics which works by inhibiting the action of DNA gyrase
during the growth and reproduction process of bacteria [27]. The most dominant combination antibiotics used
were the penicillin and B-lactam groups, namely Viccillin SX in 13 (46.4%) cases.

The use of antibiotics in this review article is in accordance with the guidelines which explained that
cephalosporin class antibiotics are the main alternative as a treatment for UTI [25]. Other literature suggested
that UTIs can be treated most effectively with short-term (3 days) therapy using trimethoprim-sulfamethoxazole
or fluorogquinolone antibiotics [1].

Evaluation of Rationality
1. Appropriate Indication

In the research of Aldy Wijaya et al in the inpatient installation of Undata Palu Hospital in 2012 with a
total of 57 cases. The research data showed that 96.5% of patients received the appropriate therapy as indicated,
and 3.5% received inappropriate therapy. As many as 3.5% of patients received drug therapy that was not
properly indicated because they did not receive the antibiotics that should be given to patients with a diagnosis
of bacterial infection [17]. Then it was found that 1 prescription with a percentage of 1.66% of the total 60
prescriptions was not properly indicated because the doctor's prescription was not suitable for patients in which
the patient was not infected [18]. Other 6 studies stated that 100% of antibiotic use was given with the
appropriate indication.

Each drug has a specific spectrum of therapy, for example, antibiotics. The use of drugs according to
the indication must be in accordance with the existing symptoms and diagnosis. Antibiotics are indicated for
bacterial infections; thus, the administration of this drug is only recommended for patients who have symptoms
of a bacterial infection. Signs and symptoms of a bacterial infection in a patient can be seen by means of a
laboratory examination with a urine sample, which could show leukosuria, hematuria, positive for nitrite and
bacteria that would mean that the patient is infected with bacteria in the urinary tract area [17].

2. Appropriate Patient

Appropriate patient is a drug delivery therapy that is not contraindicated and in accordance with the
patient's condition [22]. In this review article, all patient data were appropriately obtained as all patients did not
have hypersensitivity to the antibiotics given. Evaluation of patient accuracy also considers the patient's
condition such as renal function, namely by looking at the value of CICr and liver function by looking at the
value of serum glutamic pyruvic transaminase (SGPT) and serum glutamic oxaloasetic transaminase (SGOT)
[22].

The normal creatinine clearance value, calculated by the Jelliffe formula, is > 90ml / minute. This renal
function test is useful in determining the accuracy of antibiotic administration in patients diagnosed with urinary
tract infections [23].

3. Appropriate drug selection

Appropriate drug is a drug therapy given according to drug of choice in patients diagnosed with
Urinary Tract Infection (UTI). Drug accuracy was evaluated based on the suitability of drug administration with
reference to Clinical Practice Guidelines (PPK) and Guideline on Urological Infection [28].

In the research of Aldy Wijaya et al in the inpatient installation of Undata Hospital, Palu in 2012, with
a total of 57 cases. The results showed that 66.7% of the choice of antibiotic type and class of antibiotics in UTI
patients was appropriate and 33.3% had the inappropriate drug [16]. In the second study, the results were 95%
or 83 cases, it was stated that the drug selection was appropriate and the drug selection was inappropriate in
4.60% or 4 cases. It is said to be inappropriate because in the 4 cases given ceftriaxone injection and stabactam
injection which is a combination of sulbactam Na and cefoperazone Na, this is not in accordance with the
guidelines used. [17]. Then in the next study, it was found that 19 prescriptions were 31.66% of the total 60
prescriptions said to be inappropriate in drug selection and 68.33% stated that the drug selection was appropriate
[18]. It was known that as many as 13 prescriptions, namely 21% of the total 62 prescriptions, were considered
inappropriate drugs [19]. In this study, there were 2 patients (1.03%) who did not receive therapy with the
appropriate choice of antibiotics for urinary tract infections, and 193 patients (98.97) were declared the
appropriate choice of antibiotics [21]. The next article found the accuracy of the drug was 96.05%, with the
appropriate result of the drug being 3.95%. Drug inaccuracy occurs in the selection of definitive antibiotics,
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where patients with E. coli and Staphylococcus aureus cultures received antibiotics that did not match their
culture results [22]. The results of using antibiotics in urinary tract infection patients were 36 patients (90%) had
the appropriate drug according to the drug of choice and 4 patients (10%) had the inappropriate drug because
ceftriaxone was not the drug of choice in patients with lower urinary tract infections [23]. In the next article, we
can see that as many as 66.66% of antibiotic prescriptions were appropriate for drugs and 33.34% of antibiotic
prescriptions were not appropriate drugs for UTI patients in the inpatient installation of "X" Klaten Hospital
during 2012 [24].

From this journal review, it was found that the overall accuracy of the drug was 82.68% with the most
widely used type of antibiotic, ceftriaxon with 229 (42%) cases. Ceftriaxone is a group of 3rd generation
cephalosporin antibiotics that have a broad spectrum [22].

In the review, it is known that one of the reasons for the inaccuracy of the drug is the use of viccillin
SX for adult patients, the indication and the dose given to UTI patients were not listed in the literature thus they
could not be compared [19]. Then the UTI patients at X Klaten Hospital, it was found that the inaccuracy of the
drug was due to the selection of definitive antibiotics, where the patients were cultured with E. Coli. and
Staphylococcus aureus bacteria received antibiotics that were incompatible with culture results [22]. The drug of
choice for E. Coli bacteria is the fluoroquinolone and Staphylococcus aureus bacteria is trimethroprim-
sulfamethoxazole [28] whereas in patients infected with E. coli and Staphylococcus aureus bacteria received the
antibiotic ceftriaxone and thus became an inappropriate drug [22].

4. Appropriate dosage

Giving too small a dose will not achieve the expected therapeutic effect, while giving an excessive dose
will have a high risk of side effects. From the research data, it was found that the appropriate dose was 53% and
the inappropriate dose was 47% [16]. It was known that as many as 9 prescriptions of 15% were declared
inappropriate doses [18]. It was then discovered that as many as 20 prescriptions, 32.3% of them were declared
inappropriate doses [19]. The dose accuracy given to patients with urinary tract infections was 89.4%, while the
inappropriate dose was 10.6%. Inappropriate dosage is a dose that can reach the MIC (Minimum Inhibitory
Concentration) in blood or body fluids [20]. Based on the next article, it was shown that the inappropriate
antibiotic dose was 13.85% and the appropriate antibiotic dose was 86.15% [21]. Subsequent articles showed
that the number of drugs that did not meet the accuracy of the dose was 72.36% and the number of antibiotics
that met the accuracy of the dose was 27.63% [22].

The accuracy of antibiotic drugs in upper urinary tract infection patients with the appropriate dose was
7 patients (17.5%), the duration was less than 11 patients (27.5%), the duration was more than 4 patients, the use
of antibiotics with the PO route was 18 patients (45%). ) while using the iv route was in 4 patients (10%) [23].
For the use of antibiotics in patients diagnosed with lower urinary tract infections did not have the appropriate
dose, the inaccuracy of the dose was included in the category of over magnitude for as many as 14 patients
(35%), over frequency for 14 patients (35%), over duration for 14 patients (35%), the use of antibiotics using the
po route was in 14 patients (35%) and none with the iv route, based on the data obtained that patients diagnosed
with lower urinary tract infections did not get the appropriate dose [23]. Administration of the appropriate
antibiotic dose was 83.33% of 78 cases [24].

The accuracy of the dose is the administration of antibiotics in terms of the usual dose, i.e. the dose that
can achieve a therapeutic effect is adjusted to the standard treatment of UTI [27]. Giving an inadequate dose will
result in the ineffectiveness of the antibiotic because it cannot reach the MIC (Minimum Inhibitory
Concentration) in body fluids, the lack of a dose can result in bacterial resistance remaining in the body, but if
the dose is more it will result in the risk of unwanted side effects in patients [25 ].

Evaluation of the use of antibiotics against the dose accuracy variable was carried out by comparing the
number of doses given to patients with several therapeutic standards used as a reference for dose calculation
[30].

Table 1V. Data on comparison of standard doses, and doses given by doctors

No Antibiotic Total R/ Dose R/ Standard Dose
1. Ceftriaxone 229 500 mg (adults) 500-750 mg
2. Cefoperazon 14 2 grams (adults) 2-4 g (adults)
4. Cefotaxime 28 1 g (adults) 2 g (adult) / day
300 mg (children) 150 mg / kg BW
5. Cefadroxil 8 1 g (adults) 1-2 g (adults)
50 mg / kg BW (children) 100 mg / kg BW (children)
6. Cefixime 23 200mg 400mg
7. Tricefin 1 1g (adults) 1-2 g (adults)
8. Ciprofloxacin 158 500 mg (adults) 500-750 mg
9. Levofloxacin 52 500 mg (adults) 500-750 mg
10. Amoxicillin 6 3 g (adults) 250-500 mg
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11. Amikacin 2 30 mg 15 mg
12. Cotrimoxazole 6 800 mg (adults) 960 mg / day
200 mg (children) 240 mg (children)

5. Appropriate duration of administration

Appropriate duration of antibiotics for UTI patients, that each antibiotic has a pharmacokinetic profile
and the ability to inhibit or kill bacteria are different but in essence all antibiotics must pay attention to levels in
plasma or urine fluid remain above the MIC of bacteria to a long time and quite [22]. The accuracy of the
duration of antibiotics in the first study was 49.4% and the inaccruate duration was 50.6% [16]. And in the next
article, it was shown that 94.25% accuracy in the duration of antibiotics and 5.75% [17]. Then in the next
article, the results obtained were very low, namely the duration of drug administration in accordance with the
duration of administration of 13 patients with a percentage of 27.7% while the duration of drug administration
that did not match the duration of administration was 34 patients with a percentage of 72.3% [20] .

Inappropriate duration refers to the time of administration that is too fast so that the therapy is too
short, and the duration of administration that is too long. In the review article, the duration of antibiotic
administration was too fast in 28 patients (83.08%), and the duration of antibiotic administration was too long in
5 patients (15.2%) [21]. It was known that the accuracy of the duration of antibiotic use is only 11.54%, while
88.46% of the duration of use of antibiotics was not appropriate [24]. The use of antibiotics with less duration is
one of the factors that bacteria become resistant to antibiotics [26]. Too short administration can occur because
the patient's condition has improved or the patient's family asks to go home. Too long administration can occur
because the patient has other complications that require the patient to be hospitalized for a long time so that
antibiotic therapy is required while the patient is treated [21].

The time interval for drug administration is seen from the suitability of the patient's interval in taking
the drug at the first, second, and so on. Antibiotics that must be taken 3 times a day must mean that they must be
taken at intervals of every 8 hours [1]. Data on antibiotic therapy in Urinary Tract Infections showed that the
duration of antibiotics for 3 days is sufficient for mild Urinary Tract Infections and 7 to 14 days for severe
Urinary Tract Infections. The duration of antibiotics is very important because if an antibiotic does not work
according to the length of time it is used, it will result in tolerance for microorganisms that have not been
completely destroyed so that they become resistant bacteria [20].

VI.CONCLUSION

Our literature study on the rationality of antibiotic use in Urinary Tract Infection (UTI) showed that the
use of antibiotics is not completely rational. From the nine data obtained, there is a difference in the percentage
of rationality of drug use and the number of different cases. And not all data reaches 100%. This is due to many
things, one of which is that not all patients get the therapy they should, prescriptions that are not in accordance
with the diagnosis, and the inappropriate procedure of drug administration.

Therefore, it can be concluded that the appropriate percentage of the indication from the eight articles
is 99.35%. The percentage of appropriate drug selection from data from eight articles is 82.68%. The percentage
of the appropriate dose administration data from the nine articles obtained is 67.78%. And the percentage of the
appropriate duration of the administration of the five articles is 53.18%. From the results of this percentage, it
can be seen that not all hospitals have determined the rational use of antibiotics.
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