
Evaluation of switch over to definitive therapy from empirical therapy in adult patients
admitted with lower respiratory tract infections

ABSTRACT

Background: Lower respiratory tract infections (LRTI) are defined as infection of lower respiratory tract
which includes bronchitis, bronchiolitis and pneumonia. Antibiotic treatment is one of the main approaches
of modern medicine which is used to combat all types of infections. Empirical antibiotic therapy is initiated
to treat patients with LRTI within 24 hours of admission. Benefits includes early treatment, reduced mortality,
broad spectrum coverage, reduced hospital stay, prevent complications and time saving. Later, based on
clinical condition of patients and culture reports, antibiotics are switched over to definitive therapy.
Therefore, the aim of our study is to evaluate the effectiveness of empirical therapy.

Objectives: To evaluate the effectiveness of empirical antibiotic therapy in LRTI patients after 48 hours of
treatment and to determine the percentage of patients need for switching over to definitive therapy.

Methodology: We conducted a prospective observational study for a period of 6 months which includes
patients who were diagnosed with LRTI and admitted for atleast 5 days in Siddaganga hospital under
Respiratory and General Medicine.

Results: A total of 115 patients were included in the study. Higher incidence of LRTI was found in males
(54.78%). Majority of the patients were aged between 46-60 years (33.91%). Commonly prescribed
antibiotics as empirical therapy was piperacillin + tazobactum (38.26%). Nearly, 88 (76.52%) patients were
symptomatically improved with empirical antibiotic therapy. 27 (23.47%) needed switching over from
empirical therapy after 48 hours of admission based on culture sensitivity report and clinical response. Most
frequent reason for switching over to definitive therapy was poor clinical response (8.69%). Most frequently
used definitive therapy was meropenem (37.03%).

Conclusion: Our study concludes that, most male patients suffered from LRTI. Empirical antibiotic therapy is
effective in most of the patients (76.52%) and only 23.47% are switched over to definitive therapy. A Clinical
pharmacist helps in ensuring timely and appropriate de-escalation, minimizing resistance, reducing side
effects and improving patient outcome in LRTI management.
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ABBREVIATIONS

LRTI : Lower Respiratory Tract Infection

H/o : History of

IP : Inpatient

URTI: Upper Respiratory Tract Infection
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1. INTRODUCTION

Lower respiratory tract infection (LRTI) is defined as “infection of the respiratory tract and lung parenchyma
presenting with acute febrile respiratory symptoms”. Respiratory tract infections are an significant cause of
mortality and morbidity, particularly during winter seasons in temperate climates and rainy seasons in
tropical climates (Stover et al., 2014). Diagnosis is established based on the history of (h/o) fever, elevated
total leukocyte counts and respiratory symptoms including cough/ sputum production.

Among children under 5 years of age, they are the leading cause of death. Globally, approximately 85-88%
of respiratory infections involve upper respiratory tract infections (URTI) while 8-10% affect lower
respiratory tract infections. Most recent estimates of LRTI-related mortality in India attribute pneumonia to
approximately 3,69,000 deaths, accounting for 28% of total respiratory infection-related mortality (Krishnan
et al., 2015).

Lower respiratory tract infections includes acute bronchitis, bronchiolitis, pneumonia. Causes for respiratory
infections are bacteria, virus.Antibiotic therapy remains a cornerstone in the treatment of LRTI.

Selection of an appropriate first-line empirical antibiotic regimen for the treatment of respiratory infection is
essential for achieving optimal clinical outcome. Improper antibiotic selection may results in therapeutic
failure, antibiotic resistance and adverse drug reactions (Mettler et al., 2007).

Empirical therapy is defined as “medical treatment selected initially (i.e., within 24 hours of admission) as
an antibiotic regimen on the basis of standard guidelines, experience and hospital antibiogram in the
absence of definitive microbiological pathogen identification and susceptibility testing” (McGregor et al.,
2007).

Usually, broad-spectrum antibiotics are preferred as empirical antimicrobial therapy, because they are
effective against wide range of gram positive and gram negative bacteria. Commonly used broad-spectrum
antibiotics are Amoxicillin\ Clavulanic acid, Azithromycin, Piperacillin\ Tazobactam, Ceftriaxone. Narrow-
spectrum antibiotics are highly specific. Hence, effective against a specific organism. Also, referred as
limited spectrum antibiotics. They can act on either gram-positive or gram-negative bacteria but not on both.
Narrow- spectrum antibiotics are preferred only when the pathogen identification has been made.
Commonly used narrow-spectrum antibiotics are Penicillin, Gentamycin, Doxycycline, Cefixime.

Empirical therapy is selected based on patient characteristics, suspected site of infection, differential
diagnosis, local microbial susceptibility data, antibiotic stewardship. Choice of empirical therapy is done by
considering other factors such as cost of treatment, antibiotic availability, potential drug intolerance, toxicity
(Dat et al., 2021).

Switching over to definitive antibiotic therapy according to sputum culture/sensitivity or blood culture
/sensitivity reports results in decreasing the cost of antibiotics, narrowing of antibiotic therapy, avoid
unnecessary broad spectrum-antibiotics, reduces the development of drug resistance (Berild et al., 2005).

Need for the study

 Evaluating the effectiveness of empirical antibiotic therapy after 48 hours of treatment

 Determining the necessity of switching over to definitive therapy

 Identifying reasons for switching from empirical therapy

 Understanding the pattern of empirical and definitive antibiotic use

2. MATERIALS AND METHODS

Study Design: A Prospective Observational study, was carried out in the Department of General Medicine
and Respiratory Medicine, SMCRI, Tumkur District, Karnataka for a period of six months (From 21st of
March to 28th of September). After approval has been obtained from Institutional Ethics Committee of Sree
Siddaganga Medical College and Research Institute, this study was conducted (Ref.no: SMCRI/IEC/2024-
25/71).

Sample Size: n = (Z2(1-α) x P(1-P))/d2

where,

UNDER PEER REVIEW



n = sample size

z = 1.96, associated with 95% CI

d = 9%, absolute precision value

p = 23.8% = 0.238, population proportion

now, substituting these values in given equation

we get,

n = ((1.96)2 x 0.238(1-0.238))/ (0.08)2

= 108.858

≈ 109

The sample size was calculated by considering percentage of therapy adjusted in patients receiving
inadequate empirical antibiotic treatment parameter 23.8% “1” and for margin of error 8% and 95%
confidence interval, the minimum number of subjects required for the present study was 109.

A total of 115 samples was collected.

Source of Data: Data was collected from patient case sheets.

Study Criteria: The study was carried out by considering following inclusion and exclusion criteria.

Inclusion criteria: Exclusion criteria:

 Participants aged above 18 years.
 Patients who was admitted under Respiratory
and General Medicine with the diagnosis of
lower respiratory tract infections.

 All patients who were discharged or referred out
within 3 days after initiation of treatment.

 Patients who had URTI, Tuberculosis, viral
infections, recently hospitalized.

 Allergic to empirical antibiotics.

Sampling method: Convenient sampling method

Materials Used: It involves patient informed consent form, data collection form, participant information
sheet, patient case sheets.

Statistical method used: Descriptive Statistical Method

Data was analysed using IBM SPSS 16 software. Descriptive statistics including, proportions/percentages,
frequencies was calculated. Appropriate Statistical tests of significance will be applied when appropriate. A
P-values < 0.05 will be considered as statistically significant.

Study procedure:

A study protocol was prepared by reviewing various articles and ethical consent was taken prior
collecting data from study participant. Patients were enrolled based on inclusion and exclusion criteria.
Data was collected from patient case sheet and assessed the effectiveness of empirical therapy. The
obtained information were represented in the form of graphs and tables by using MS excel sheets, and
report was submitted.
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3. RESULTS

3.1 Characterization of patients based on age, gender and medical history:

A total of 115 patients were included in the study. Characteristics includes demographics such as age, gender
and medical history of the patients were shown in Table 1. Majority of the patients were aged between 46-60
years (33.91%) and most of them were found to be males (54.78%) when compared to females (45.21%)
shown in Figure 1.

40% of patients were not having any past medical history. Remaining, 60% of the patients had the past
medical history such as Hypertension (44.34%), Diabetes Mellitus (33.91%), Cardiovascular diseases such as
IHD, CCF etc (18.26%), Thyroid disease (6.08%), Chronic kidney disease (5.21%) and Seizure (0.86%).
Comorbidity of patients were shown in the Figure 2.

Characteristics Number of Patients (n=115)
Age in years
19-30 years 06 (5.21%)
31-45 years 17 (14.78%)
46-60 years 39 (33.91%)
61-75 years 35 (30.43%)
>75 years 18 (15.65%)
Gender
Male 63 (54.78%)

Female 52 (45.21%)
Medical History 89 (77.39%)

Hypertension (HTN) 51 (44.34%)
Diabetes Mellitus (DM) 39 (33.91%)
Cardiovascular disease 21 (18.26%)

Thyroid disease 07 (6.08%)
Chronic Kidney Disease (CKD) 06 (5.21%)

Seizure 01 (0.86%)
No Medical History 46 (40%)

Table 1: Characteristics of patients admitted to general medicine

Figure 1
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Figure 2

Initial antibiotic therapy All patients (n=115)
Piperacillin + Tazobactum 44 (38.26%)

Clarithromycin 43 (37.39%)
Cefoperazone + Salbactum 34 (29.56%)

Ceftriaxone 21 (18.26%)
Doxycycline 13 (11.3%)

Amoxicillin + Clavulanate 07 (6.08%)
Meropenem 06 (5.21%)
Levofloxacin 04 (3.47%)
Metronidazole 04 (3.47%)
Ciprofloxacin 01 (0.86%)
Azithromycin 01 (0.86%)

Table 2: Empirical antibiotic therapy used within 24 hours of
admission

3.2 Empirical Antibiotic Therapy used within 24 hours of admission:
A total of 178 antibiotics were administered initially as empirical therapy in 115 patient case records based on
physician experience, antibiotic availability, clinical guess and hospital antibiotic policy. Overall, 46.95% patients
received atleast one antibiotic within 24 hours of admission.

Commonly prescribed antibiotics as empirical therapy were piperacillin + tazobactum (38.26%), clarithromycin
(37.39%), cefoperazone + salbactum (29.56%), ceftriaxone (18.26%), doxycycline (11.3%), amoxicillin +
clavulanate (6.08%), meropenem (5.21%), levofloxacin (3.47%), metronidazole (3.47%), ciprofloxacin and
azithromycin (0.86%). Antibiotics which were prescribed initially had broad-spectrum of antimicrobial activity
which covers both gram positive and gram negative organisms. Initial antibiotic therapy were shown in the
Table 2.

Among 115 patients who received any antibiotics, 54 (46.95%) were treated with mono therapy, 54 (46.95%)
received dual therapy and 7 (6.08%) received triple therapy (Figure 3).
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3.3 Empirical Antibiotic Prescription:
Among patients received atleast one antibiotic, the most commonly prescribed antibiotic classes were
penicillins with beta lactamase inhibitors (44.34%), macrolides (38.26%) and 3rd generation cephalosporins
with beta lactamase inhibitors (29.56%) shown in Table 3.

Empirical Antibiotic Prescription All patients (n=115)
Combination of penicillins and beta lactamase inhibitors 51 (44.34%)

Macrolides 44 (38.26%)

Combination of 3rd generation cephalosporins with beta lactamase
inhibitors

34 (29.56%)

3rd generation Cephalosporins 22 (19.13%)

Tetracyclines 14 (12.17%)

Carbapenem 06 (5.21%)

2nd generation Fluoroquinolones 04 (3.47%)

Nitroimidazole 04 (3.47%)

Lincosamide 03 (2.6%)

1st generation Fluoroquinolones 02 (1.73%)

Table 3: Empirical antibiotic prescription in patients receiving atleast one antibiotics

Figure 3

3.4 Bacteriological Evaluation:
Within 48 hours of admission, a total of 47 (40.86%) bacteriological samples were taken from 115 patients
(Figure 4). The most commonly isolated pathogenic bacteria were Klebsiella pneumoniae, Streptococcus
pneumoniae and Pseudomonas aeruginosa.
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3.5 Clinical Evaluation (Effectiveness of Empirical Therapy):
Out of 115 patients, nearly 88 (76.52%) patients were symptomatically improved with empirical antibiotic
therapy and remaining 27 (23.47%) patients were not symptomatically improved (Figure 5). This indicates
that empirical antibiotic therapy administered within 24 hours of admission was effective to treat infection in
most of the LRTI patients.

Figure 4

Figure 5
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3.6 Percentage of patients need for switching over to definitive therapy:
Among 115 patients, 27 (23.47%) needed switching over from empirical therapy after 48 hours of admission
based on culture sensitivity report and clinical response. Remaining, 88 (76.52%) patients were improved with
empirical therapy (Figure 6).

3.7 Reasons for switching over to definitive therapy:
Most frequent reasons for switching over to definitive therapy were allergic to antibiotic (2.6%), inadequate
duration (4.34%), poor clinical response (8.69%), resistance during treatment (3.47%) and spectrum too broad
(4.34%) shown in Figure 7.

Figure 6

Figure 7
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3.8 Definitive antibiotic therapy used after 48 hours of admission:
Out of 115 patients, 27 (23.47%) were switched to definitive therapy. A total of 34 antibiotics were
administered after switching over to definitive therapy based on culture sensitivity report and clinical response.
Overall, 55.55% patients received atleast one antibiotic after switching over.
Most frequently used definitive therapy were meropenem (37.03%), pipercillin + tazobactum (25.92%),
doxycycline (25.92%) and clarithromycin (18.51%) shown in Table 4.

Among 115 patients who received any antibiotics, 14 (52%) were treated with mono therapy, 12 (44%)
received dual therapy and 1 (4%) received triple therapy (Figure 8).

Definitive Antibiotic Therapy All patients (n=27)
Meropenem 10 (37.03%)

Piperacillin + Tazobactum 07 (25.92%)
Doxycycline 07 (25.92%)
Clarithromycin 05 (18.51%)

Cefoperazone + Salbactum 04 (14.81%)
Levofloxacin 04 (14.81%)
Ceftriaxone 01 (3.7%)
Cefuroxime 01 (3.7%)
Metronidazole 01 (3.7%)

Table 4: Definitive antibiotic therapy prescribed on 3rd day of admission

Figure 8
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3.9 Definitive Antibiotic Prescription:
Among patients received atleast one antibiotic, the most commonly prescribed antibiotics classes were
carbapenem (37.03%), penicillins with beta lactamase inhibitors (25.92%), and tetracyclines (25.92%) shown
in Table 5.

Definitive Antibiotic Prescription All patients (n=27)

Carbapenem 10 (37.03%)

Combination of penicillins and beta lactamase inhibitors 07 (25.92%)

Tetracyclines 07 (25.92%)

Macrolides 05 (18.51%)

Combination of 3rd generation cephalosporins with beta lactamase inhibitors 04 (14.81%)

2nd generation Fluoroquinolones 04 (14.81%)

3rd generation Cephalosporins 01 (3.7%)

2nd generation Cephalosporins 01 (3.7%)

Niroimidazole 01 (3.7%)

Table 5: Definitive antibiotic prescription in patients receiving atleast one antibiotics
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3.10 Empirical Antibiotic Regimens:

Empirical Antibiotic Regimens All patients (n=115)
Mono antibiotic therapy 54 (46.95%)

3rd generation cephalosporins 10 (8.69%)
Combination of 3rd generation cephalosporins with beta lactamase

inhibitors
21 (18.20%)

Combination of penicillins and beta lactamase inhibitors 18 (15.65%)
Macrolides 01 (0.86%)
Tetracyclines 04 (3.47%)

Dual antibiotic therapy 54 (46.95%)
3rd generation cephalosporins and 2nd generation Fluoroquinolones 01 (0.86%)

3rd generation cephalosporins and Combination of penicillins and beta
lactamase inhibitors

01 (0.86%)

3rd generation cephalosporins and Macrolides 05 (4.34%)
3rd generation cephalosporins and Tetracyclines 02 (1.73%)
Carbapenem and 2nd generation Fluoroquinolones 02 (1.73%)

Carbapenem and Macrolides 02 (1.73%)
Combination of 3rd generation cephalosporins with beta lactamase

inhibitors and 1st generation Fluoroquinolones
01 (0.86%)

Combination of 3rd generation cephalosporins with beta lactamase
inhibitors and Macrolides

11 (9.56%)

Combination of 3rd generation cephalosporins with beta lactamase
inhibitors and Tetracyclines

01 (0.86%)

Combination of penicillins and beta lactamase inhibitors and 3rd
generation cephalosporins

01 (0.86%)

Combination of penicillins and beta lactamase inhibitors and 2nd
generation Fluoroquinolones

01 (0.86%)

Combination of penicillins and beta lactamase inhibitors and
Macrolides

19 (16.52%)

Combination of penicillins and beta lactamase inhibitors and
Nitroimidazole

03 (2.6%)

Combination of penicillins and beta lactamase inhibitors and
Tetracyclines

01 (0.86%)

Macrolides and Combination of penicillins and beta lactamase inhibitors 01 (0.86%)
Tetracyclines and Combination of penicillins and beta lactamase

inhibitors
01 (0.86%)

Carbapenem and Lincosamide 01 (0.86%)
Triple antibiotic therapy 07 (6.08%)

Carbapenem Macrolides and Lincosamide 01 (0.86%)
Combination of penicillins and beta lactamase inhibitors along with 3rd

generation cephalosporins and Tetracyclines
01 (0.86%)

Combination of penicillins and beta lactamase inhibitors along with
Macrolides and Lincosamide

01 (0.86%)

Combination of penicillins and beta lactamase inhibitors along with
Macrolides and Tetracyclines

03 (2.6%)

Tetracyclines with st generation Fluoroquinolones and Nitroimidazole 01 (0.86%)

3.11 Definitive Antibiotic Regimens:

Definitive Antibiotic Regimen All patients (n=27)
Mono antibiotic therapy 15 (55.55%)

Table 6: Empirical antibiotic regimens within 24 hours of admission
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3rd generation cephalosporins 01 (3.7%)
2nd generation cephalosporins 01 (3.7%)

Carbapenem 04 (14.81%)
Combination of 3rd generation cephalosporins with beta lactamase

inhibitors
03 (11.11%)

Combination of penicillins and beta lactamase inhibitors 03 (11.11%)
Macrolides 01 (3.7%)
Tetracyclines 01 (3.7%)
Nitroimidazole 01 (3.7%)

Dual antibiotic therapy 11 (40.74%)
Carbapenem and 2nd generation Fluoroquinolones 03 (11.11%)

Carbapenem and Tetracyclines 02 (7.4%)
Combination of 3rd generation cephalosporins with beta lactamase

inhibitors and Macrolides
01 (3.7%)

Combination of penicillins and beta lactamase inhibitors and Macrolides 02 (7.4%)
Combination of penicillins and beta lactamase inhibitors and

Tetracyclines
02 (7.4%)

Macrolides and Tetracyclines 01 (3.7%)
Triple antibiotic therapy 01 (3.7%)

Carbapenem and 2nd generation Fluoroquinolones and Tetracyclines 01 (3.7%)

4. DISCUSSION

A prospective observational study was conducted over a period of 6 months among the participants
above 18 years of age those who were having lower respiratory tract infection and admitted to
Siddaganga hospital. Articles were collected related to study and reviewed. A detailed study protocol,
informed consent sheet and data collection form were designed and submitted to Institutional Review
Board (IRB) at SMCRI. Under their guidance, correction has been made.Later, protocol presentation
was given to Institutional Ethics Committee and obtained ethical approval letter. Patient was enrolled
according to inclusion and exclusion criteria.

The informed consent forms were obtained from the participants before initiation of the study. Once
the consent was obtained, data was collected using pre-designed data collection form. Data which
was collected as follows:

i.Socio-demographic details: such as name, age, sex, inpatient (IP) number.

ii.Clinical Assessment:

 After 48hours of administration of empirical antibiotic therapy, patients vitals and total counts are
monitored in order to evaluate the effectiveness of empirical antibiotic therapy on patients with LRTI.

 If there is no improvement in the patient condition even after 48hours of antibiotic administration then
the antibiotic is switched over to definitive therapy based on culture sensitivity report.

iii.Outcome Measurement:

 The primary outcome of the study was to determine the percentage of patients need for switching over
to definitive therapy.

The obtained information were represented in the form of graphs and tables by using MS Excel
sheets, and report was submitted.

In our study, we had a sample size of 115 patients, consisting of 63 (54.78%) males and 52 (45.21%)
females. In contrast, the study conducted by Vu Quoc Dar et al. (2021) comprised a larger sample of
1747 subjects, including 988 (56.55%) males and 759 (43.44%) females.

The study included patients aged 18 years and older, with the majority being over 60 years of age.
Among them, 53 (46.08%) patients aged above 60 years were suffered with LRTI. These findings

Table 7: Definitive antibiotic regimens on 3rd day of admission
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align with the results of the study by Julian Mettler et al. (2007), which also reported that most
patients were over 60 years old. While in the context of past medical history and comorbid condition,
there was a change when compared to cross sectional study conducted by Vu Quoc Dat et al. (2021).

Piperacillin-Tazobactum (38.26%) was the most commonly used antibiotic for empirical therapy in our
study, which contrasts with the use of Amoxicillin-Clavulanate as the primary empirical antibiotic in the
study conducted by Julian Mettler et al. (2007). Furthermore, our study observed the utilization of
both single and dual empirical therapy regimens. This differs from the findings of cross-sectional
study executed by Vu Quoc Dat et al. (2021), where single empirical therapy was more frequently
employed.

Among 115 patients, 77% were not switched over to definitive therapy, indicating that most showed
clinical improvemnet with empirical therapy. This finding found to be in the agreement of prospective
study conducted by F. Alvarez-Lerma, where no changes in empirical therapy were observed in 237
(53.37%) patients.In contrast, the main reason for switching to definitive therapy in the remaining
23% of patients in our study was due to poor clinical response (37.03%). Comparatively, F. Alvarez-
Lerma’s (1996) study attributed the switch to inadequate microbial coverage in 53.41% of cases.

We found that, nearly 40.86% of patients were done with bacterial culture sensitivity test which was
comparable by Nikolay P Morgan et al. (2014), where microbiological cultures were collected in
almost 59% of patients. Most frequently used definitive therapy in our study was Meropenem (37.03%)
which is not in significant relationship with the study done by Julian Mettler et al. (2007), where
Amoxicillin-Clavulanate (17.26%) was used more predominantly.

The discrepancy could be attributed to varying categorizations of symptoms, distinct research areas
and utilization of different study tools.

5. CONCLUSION

A Prospective observational study was conducted to evaluate the effectiveness of empirical therapy and
percentage of patient requires switch over. A total of 115 cases were included based on inclusion criteria.
The demographic details such as age, sex and treatment details were recorded in a suitable designed
patient profile form.
Overall, 46.95% patients received atleast one antibiotic within 24 hours of admission. Commonly
prescribed antibiotics as empirical therapy was piperacillin + tazobactum (38.26%). Within 48 hours of
admission, a total of 47 (40.86%) bacteriological samples were taken from 115 patients. Out of 115
patients, nearly 88 (76.52%) patients were symptomatically improved with empirical antibiotic therapy. This
strongly suggests that initial choice of antibiotics were often appropriate for treatment of infection in patient
population.The fact that only 27 (23.47%) of patients needed switching over to definitive therapy from
empirical therapy after 48 hours of admission based on culture sensitivity report and clinical response
indicates that the empirical therapy was successful for a substantial proportion of study participants.

Most frequent reason for switching over to definitive therapy was poor clinical response (8.69%). Most
frequently used definitive therapy were meropenem (37.03%). Hence, from our study it was found that
empirical therapy which was given within 24 hours of admission was effective to combat infections in most
of the patients and only 23.47% of patient requires switching over to definitive therapy.

A Clinical pharmacist play a crucial role in ensuring appropriate selection of empirical antibiotics based on
patient factors and local antibiograms, interpreting culture sensitivity reports to identify causative pathogen,
optimisation of definitive therapy, ensuring patient adherence and understanding of prescribed regimen,
documenting interventions and tracking clinical outcome.
Physician, Clinical Pharmacist and other health care professionals must collaborate for the proper
selection and adjustment of antibiotics in management of patient with lower respiratory tract infections if
needed.

6. RECOMMENDATIONS/ CLARIFICATIONS/ SUGGESTIONS

A) Assess Clinical Stability: Before switching over to definitive therapy, ensure the patient shows signs
of improvement, including stable vital signs, afebrile for 24-48 hours, improved oxygenation and
respiratory symptoms
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B) Review Microbiological data

C) Optimise antibiotic therapy

D) Monitor for treatment failure and avoid unnecessary use of antibiotics for prolonged period

E) Economic evaluation of empirical versus definitive therapy approaches

7. STRENGTH AND LIMITATIONS

Strength:

 This study potentially reduces recall bias because it was a prospective observational study which
allowed for collection of data as it occurred.

 The collection of data on both empirical and definitive therapy allowed for evaluation of switch-over
practices and reasons for such changes.

 The study aimed to determine the percentage of patients needed for switch over to definitive therapy,
which is a clinically relevant outcome measure for assessing the effectiveness of initial empirical
therapy.

Limitations:

 The study was conducted at a single center, which might limit the generalizability of findings to other
healthcare settings or populations.

 The use of convenient sampling might introduce selection bias, as the participants were chosen
based on their availability during the study period.

 The study did not include control group receiving a different empirical strategy or no initial antibiotics,
which makes it challenging to directly compare the effectiveness of observed empirical practices.
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