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ABSTRACT

Objective: The main objective of this study was to compare the effectiveness of empiric treatment with broad-spectrum therapy versus narrow-
spectrum therapy for a patient hospitalized in the intensive care unit of a tertiary care hospital in Latur, Maharashtra, India.

Methods: An institutional-based retrospective observational study was conducted at a tertiary care hospital in an intensive care unit from
December 2023 to May 2024. The data was collected using a patient profile form and analyzed using the data analysis tool Microsoft Excel. Mann-
Whitney U test was used to associate dichotomous variables. A P-value of (0.03) was of significant statistics.

Results: A total of 150 patients were included in the study between December 2023 to May 2024. The majority of them were male 92(61%) and 58
(39%) were female. The majority of the study participants received broad-spectrum antibiotics. Broad-spectrum antibiotics prescribed were (53%)
and the remaining (47%) were narrow spectrum. We highlighted the need for an antibiogram in the intensive care unit and also urged the
policymakers to introduce antimicrobial stewardship programs and guidelines in healthcare institutes that will help with planning future initiatives
among the tertiary care hospitals of India.

Conclusion: There was a difference in the prescribing pattern of antibiotics on their spectrum of activity. Most broad-spectrum antibiotics were
prescribed in the hospital to assess early health benefits. Treatment regimens for patients should be selected based on their safety profile and their

tendency for antibiotic resistance.
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INTRODUCTION

Antibiotics are the greatest contribution of the 20t century to
therapeutics. Their discovery changes the perspective of physician
on drugs effect on diseases. Antibiotics either Kkill or inhibit the
growth of bacteria. Antibiotics are substances that are produced by
microorganisms and used to kill or inhibit the growth of other
microorganisms [1, 2].

Antibiotics are classified based on the spectrum of action into two
types - narrow-spectrum and broad-spectrum. Broad-spectrum
antibiotics are used against a larger number of bacterial infections
than narrow-spectrum, which is effective against a small number of
bacteria. Broad-spectrum antibiotics are mostly useful when the
infection's cause is unknown. The appropriate use of antibiotics is
necessary for minimizing the spread of antimicrobial resistance in
the world [3-5].

Antibiotic stewardship program balances the benefits and risks of
empiric antibiotic prescription, to curtail the emergence of antibiotic
resistance and reduce overall health costs. The first important step
in this direction is perhaps to collect data on “motives for antibiotic
use”. Only a handful of studies have focused on these crucial aspects
of the type of antibiotic prescription in the community [6-8].

Many studies were conducted to Investigate and analyze the
effectiveness of narrow versus broad-spectrum antibiotics in the
treatment of patients admitted to the Intensive Care Unit. The
finding proposed that routine use of penicillin or ampicillin does not
contribute to a considerable increase in hospitalization cost despite
the increased dosing frequency of the third-generation
cephalosporins, such as once daily [9, 10].

A pilot project was conducted in Latur, Maharashtra, India, to
quantify the greater use of narrow-spectrum or broad-spectrum
antibiotics. The pilot project was conducted by us in Latur,

Maharashtra, India, and utilized the methodology as the study that
monitored the pattern of prescribing the narrow-spectrum versus
the broad spectrum in a community of 150 people [2]. This study
was conducted from December 2023 to May 2024. The primary aim
of the study was to determine the pattern of prescription and
consumption of broad-spectrum versus Narrow-spectrum
antibiotics in the Intensive Care Unit. The study involved the use of
broad-spectrum antibiotics, leading to about 53% as compared to
narrow-spectrum antibiotics up to47%out of which antimicrobial
resistance is shown by 6% of the people [11-13].

The primary objective and aim of a comparative analysis of broad-
and narrow-spectrum antibiotics is to compare the prescribing
pattern and the effectiveness of the two types of antibiotics and to
understand the outcome of the usage of broad-spectrum antibiotics
over narrow-spectrum antibiotics [14, 15].

MATERIALS AND METHODS

Surveillance of the antibiotics was done by collecting the data from
the Intensive Care Unit of the community named Guru Mauli Multi-
specialty Hospital located in Latur, Maharashtra, India. The study
was done in an intensive Care Unit and 2 different wards of the same
community in conjunction with another study i. e. (Prescription
pattern of antibiotics for intensive care unit patients) to measure the
prescription pattern of broad and narrow-spectrum antibiotics for
the patients admitted in Tertiary care Hospital Latur, Maharashtra.
Hence, the data was collected by filling out the patient profile form
for each individual with an informed consent form (ICF).

Study design

A retrospective, observational study design was conducted whereby
prescription and order of all the in-patients from December 2023 to
May 2024 were screened and retrieved for further investigation. The
data was collected during six months and screening was based on
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the prescription pattern of antibiotics. The orders for the prescribed
broad-spectrum or narrow-spectrum antibiotics on the patient file
were included in the study.

Inclusion criteria

All patients anticipated to remain in the ICU for 24 h or more were
prospectively evaluated. Patients receiving new antibiotics for
confirmed or presumed infection during their stay were included for
further analysis.

Exclusion criteria

Patients who are not cooperative and are free to respond are
excluded. For patients with a limited duration of stay (less than 24
h), and pregnant women, antibiotics started before admission.

The criteria listed above were excluded from the study as we wanted
to minimize the uncertainty.

Study setting

The research was conducted at the In-Patient Department of Guru
Mauli multi-specialty Hospital. A Tertiary Care Hospital, private
sector was included in the study. It was owned and run by the
private owners.

Data collection

At admission, the questionnaire was adapted from previously
conducted similar studies. It was divided into two parts the first part
consisted of the patient’s socio-demographic data (age, gender,
weight, comorbidities, etc.) and the second type consisted of clinical
characteristics of the patients (type of admission, type of antibiotic
prescribed, duration of stay, total cost of treatment)were recorded.
To get the complete details of the antibiotic prescribed in the
community; the patient was selected who was willing to cooperate.
The data collectors were (Pharm D Interns) who collected
antibiotics-prescribed data. The patient was interviewed about chief
complaints and the type of diagnosis made by the doctors. A brief
history of the patients was taken whether they might have taken any
other antibiotics in the past days. Data was collected and recorded
directly on the patient profile form and after completion of the
patient profile form the data was also entered into the Excel sheet. A
pre-designed proforma was used to collect data regarding the name
of an antibiotic, the type, the strength, the dose the number of units
prescribed by the doctor, and the number of units dispensed or
purchased. For the patient who started a new antibiotic prescription,
the parameters above were recorded during the treatment course.
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At the end of follow-up for each episode of a type of antibiotic
prescription, suspected and confirmed.

Measurement of sample size

The total number of patient count was headed to be 150, out of which
92 were Male and 58 were female. The distribution was made
according to the age groups, highest age group was recorded to be age
group between 21y to 40 y. Data collector’s schedules were randomly
prepared for the day and time (two hours) of each visit. During each
visit, all the patients receiving any antibiotic were interviewed. Data
were collected and recorded at each visit to the hospital. Data was
collected from the same facility throughout the study period.

Statistics

The data was collected by interviewing the In-patients, the collected
data was maintained in the format of a patient profile form and
entered into a data analysis tool by Microsoft Excel 2023 for further
analysis. The P value testing was done to find the normality of the
prescription of broad and narrow-spectrum antibiotics. Both
descriptive and inferential analysis was done for data elaboration.
Frequencies and percentages were used to summarize the whole
data. Mann-Whitney U test was used to associate dichotomous
variables. A P-value of (0.03) was of significant statistics. Data were
analyzed using descriptive statistics. Statistical software Graph Pad
Prism was used for the analysis of data and Microsoft Word and
Excel to generate graphs and tables.

Data management

All the data collected was entered into a Data Analysis tool,
Microsoft Excel, and filled in a patient profile form for each
individual; informed consent was also obtained from each of the
individuals; the same was used to analyze the data and find the
interpretations of the study.

Ethical approval

Ethical approval for the study was obtained from Guru Mauli Multi-
specialty Hospital, Latur. Informed consent was obtained from each
one of the individuals who were willing to cooperate, and the
facilities involved in the study.

RESULTS

A total of 150 patients were included in the study between
December 2023 to May 2024. The majority of them were male
92(61%) and 58 (39%) were female.

Study participants

92

Male

58

Female

Fig. 1: Study participants according to sex

The majority of the study participants received a total number of
216 broad-spectrum antibiotics out of 404, while the remaining
received 188 narrow-spectrum antibiotics. Broad-spectrum
antibiotics prescribed were (53%) and the remaining (47%) were

narrow spectrum. Narrow-spectrum antibiotics target a few types of
bacteria; they are more specific and are generally preferable when
the effect on other bacteria is limited. Only affect either a kind of
bacteria, neither g positive nor g negative.
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Types of antibiotics
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Fig. 2: Broad and narrow-spectrum antibiotics prescribed

Out of a total number 216 broad-spectrum antibiotics were
prescribed. The broad-spectrum antibiotic was chosen widely
because of its early health benefits and are often used when the
cause of the infection is unknown in the patients admitted to the
Intensive Care unit. Broad-spectrum antibiotics are often considered
“magic bullets” for treating several life-threatening infectious when
the causative pathogen is unknown.

Participants with comorbidities have been recorded in the study,
(26) patients with Type 2 diabetes followed by (31) with
hypertension, COPD (4), and Hepatitis (2). About half of the
participants in the study were exposed to antibiotics before

Inj. Teicoplanin
Inj. Colistin 5%
7%
Inj. Vancomycin
8%
Inj. Levoflox
4%

Inj. Metro
16%

Inj. Pipzo
14%

admission. Even several different treatment regimens have been
employed for the 150 patients hospitalized with their diagnosis.
Cefasul (22%), Metronidazole (16%), Piperacillin (14%), and
Amikacin (6%) were the most frequently prescribed medications.

Patients administered broad-spectrum antibiotics had developed
antibiotic resistance to the medication, the total count of the patients was
(4), remaining (144) were non-resistance patients. Cefasul (75), a most
prescribed broad-spectrum antibiotic over the past 6 mo in the tertiary
care hospital. There was a huge difference between broad and narrow
spectrum treatment groups in the main treatment outcomes, on the type
of antibiotic therapy administered after admission to the hospital.

Inj. Cefasul
22%

Inj. Amikacin
6%

Inj. Xone

3%
Inj. Linid
5%

Inj. Mero
10%

Fig. 3: Total number of types of antibiotics prescribed

Sub-group analysis

The sub-group analysis based on the type of antibiotic treatment
after hospitalization revealed that patient received either broad-
spectrum or narrow-spectrum antibiotics during their hospital stay.
The above-enlisted data gives information about the type of
antibiotic prescribed to several patients. There was a huge
difference between broad and narrow spectrum treatment groups in
the main treatment outcome after admission to the hospital.

P value analysis

By investigating the prevalence of broad-spectrum vs narrow-
spectrum antibiotic therapy, we found that out of 150 patients, only

47% of the population is prescribed by the narrow-spectrum
activity. Broad spectrum antibiotics are prescribed by 53% among
which the commonly prescribed antibiotics are
cefaperazone+sulbactam, Piperacillin+tazobactam, Meropenem,
Amikacin, Levofloxacin. Cefoperazone was the most common
empirical antibiotic prescribed. The p-value was calculated to be
(*P=0.03). Since the (**P<0.05 *P<0.03), we can reject the Null
Hypothesis. This result provides significant evidence in favour of the
alternative hypothesis, which states that the p-value is statistically
significant. A total of 404 antibiotics were prescribed among 150
patients, (n=216) were transitioned to spectrum antibiotics and
(n=188) were narrow-spectrum antibiotics used. Broad-spectrum
antibiotics are mostly prescribed over narrow-spectrum antibiotics.
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Broad-spectrum antibiotics are preferred to access early health
benefits in patients admitted to the intensive care unit.

Table 1: Total number of antibiotics

Commonly prescribed antibiotics  No. of prescription of

antibiotic prescriptions
Inj. Cefasul 75
Inj. Amikacin 20
Inj. Xone 11
Inj. Linid 16
Inj. Mero 33
Inj. Pipzo 47
Inj. Metro 55
Inj. Levoflox 14
Inj. Vancomycin 29
Inj. Colistin 25
Inj. Teicoplanin 18
DISCUSSION

This is one of the studies from a developing country that describes, a
large, comprehensive surveillance of antibiotic use in an intensive
care unit over the past 6 mo. A prescription by a doctor may be
taken as a reflection of the doctor’s attitude towards the disease and
the role of the drug in the treatment. It provides valuable insight into
the nature of the healthcare delivery system of the country. Quality
of life can be raised by enhancing standards of medical treatment at
all levels. Setting regulations and assessing the quality of health care
through performance reviews and audits should become a part of
everyday clinical practice. Aiming to look for an appropriate
mapping of the antibiotic prescription process in an Indian tertiary
care hospital, our study could make several important observations.
This one of the studies from a developing country that describes the
comprehensive surveillance of antibiotic use in the facility to get a
complete picture of the type of antibiotic over 6 mo in an urban
community. The quality of antimicrobials and an increased
frequency of antimicrobial resistance have emerged as major
healthcare [16-18].
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Antimicrobial resistance has spread almost to all countries and
regions, including India, owing to the indiscriminate use of
antibiotics and poor infection control practices. Several factors
contribute to the development of AMR and among those irrational
prescribing, free availability of antibiotics, and patient-related
factors are commonly highlighted in the study. In one study from
Europe, it is concluded that antibiotics are highly prescribed in
tertiary care as well as in primary care and there is a need for urgent
action to improve the prescription practices, starting from the
integration of WHO treatment recommendations and the awareness
classification into national guidelines. Therefore, the primary
objective of the current study was to assess the prescribing practices
of physicians while choosing the type of spectrum of antibiotics [19].

The present study fills the gap, and the methodology used can be utilized
in any developing country to collect data on in-patient antibiotic usage
[20]. In our study mostly broad-spectrum antibiotics are prescribed
without establishing the targeted drug therapy. By investigating the
prevalence of broad-spectrum vs narrow-spectrum antibiotic therapy,
we found that out of 150 patients, only 47% of the population is
prescribed by the narrow-spectrum activity. Broad spectrum antibiotics
are prescribed by 53% among which the commonly prescribed
antibiotics are cefaperazone+sulbactam, Piperacillin+tazobactam,
Meropenem, Amikacin, Levofloxacin. Cefoperazone was the most
common empirical antibiotic prescribed, with 22% followed by Inj.
Piperacillin and tazobactam 14% to ICU patients.

Empirical use of broad-spectrum antibiotics had been observed. To
avoid these, guidelines recommended switching intravenous to oral
antibiotics once clinical stability is achieved, as this strategy
decreases the length of stay without sacrificing patient safety [21].

The objective was to measure accurately population exposure to
broad-spectrum antibiotics, but rather to measure trends in use as
part of a surveillance system. The most important strength of the
study is that it clearly shows that it is possible to collect useful data
for antibiotic use in an intensive care unit and all facilities from
wherever it is prescribed, at the individual patient level in resource-
constrained settings. The study has some inherent weaknesses.
Firstly, it was conducted in only one residential locality of one urban
area, so generalization should be done with caution for the rest of
Latur and cannot be done for other areas of India [22-24].

No of antibiotics prescribed

u Broad Spectrum Antibiotic u Narrow Spectrum Antibiotic

Fig. 4: Broad versus narrow-spectrum antibiotics

The difference in rates of broad versus narrow-spectrum antibiotics
prescribed could be explained by different natures of the denominator
used in these studies as well as the study setting, data collection
period, and the difference in types and availability of antibiotics.
Additionally, patient’s expectations and demands of an antibiotic
during the consultation are also frequently reported in the literature
as a major reason for inappropriate antibiotic prescribing [25, 26].

LIMITATIONS

In a single-centered study, the generalizability of the findings is
always an issue. Our study was conducted at only one tertiary care
hospital; therefore, it might not capture the variations in antibiotics
prescribing practices on their spectrum of activity across different
institutions or regions. We looked at drug use patterns over 6 mo
only. Reviewing of the patient records, important patient
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information may be missing due to poor documentation, and/or
recording error/bias. The study was devoid of making a temporal
relationship (cause and effect relationship) between the outcome
variable (improvement of signs and symptoms) and the different
independent variables.

CONCLUSION

Broad-spectrum antibiotics are mostly used, particularly for minor
infections, misused for self-limiting viral infections and narrow-
spectrum antibiotics are underused due to financial crises. Extensive
surveillance programs have been used to study patterns of antibiotic
resistance and use in developed countries. These systems have made
it possible to stimulate the implementation of nationwide
interventions to improve antibiotic use. The prescribing pattern of
the antibiotics for the management of the patient in the hospital was
inconsistent with current guidelines. Quality use of antibiotics can
help prevent the emergence of antimicrobial resistance. A better
understanding of appropriate antibiotic prescribing must be
fostered among prescribers. Strict adherence to guidelines must be
ensured and provide the rationale and target drug therapy for
broad-spectrum antibiotics. Broad-spectrum antibiotics are mostly
in critically ill ICU patients to access early health benefits. The
methodology can collect useful data that reveal the usage and
pattern of antibiotic use in the community. Treatment regimens for
patients should be selected based on their safety profile and their
tendency for antibiotic resistance. We highlighted the need for
antibiograms in the intensive care unit and also urged the
policymakers to introduce antimicrobial stewardship programs and
guidelines in healthcare institutes that will help with planning future
initiatives among the tertiary care hospitals of India.
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