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ABSTRACT
Introduction: The escalation of community-acquired pneumonia cases amidst the COVID-19 pandemic
has engendered a concerning phenomenon characterized by the unwarranted utilization of antimicrobial
agents. Aims: To analyze the utilization trends of antimicrobial agents within the cohort of hospitalized
individuals diagnosed with community-acquired pneumonia (CAP).Material and methods: A prospective
observational study was conducted for 6 months within the Department of Medicine to investigate
patients diagnosed with CAP. Detailed records of drug prescriptions were meticulously recorded, with
subsequent computation of both the Daily Defined Dose (DDD) and Antibiotics Consumption Index (ACI).
A dataset comprising information from 130 patients was meticulously examined and subsequent analysis
conducted. Descriptive statistical analyses were undertaken to utilize both Microsoft Excel and SPSS
software version 27. Results: The predominant empirical therapy for antibacterial agents was found to be
amoxicillin-clavulanic acid, utilized by 73 (56.2%) patients, succeeded by levofloxacin, administered to
33 (25.4%) patients. Following culture and sensitivity testing, the most frequently employed antibacterial
agents for definitive therapy included levofloxacin for 33 (25.4%) patients. Notably, the highest Antibiotics
Consumption Index (ACI) value recorded was 14.4 for amoxicillin-clavulanic acid in empirical therapy,
while in definitive therapy, levofloxacin exhibited an ACI of 14.8. A significant disparity in ACI values
between empirical and definitive therapy was observed (p<0.05), signifying statistically meaningful
differences. Conclusions: The findings of the current investigation accentuate a discernible trend in the
administration of antibiotics for managing community-acquired pneumonia (CAP) within the Medicine
Department amidst the COVID-19 pandemic.

KEY WORDS: Community Acquired Pneumonia (Cap), Antibiotics Consumption Index (Aci), Defined
Daily Dose, Antimicrobial Utilization Pattern, Antimicrobial Agents.

Introduction
Community-acquired pneumonia (CAP) represents
a significant public health concern globally, posing
a substantial threat to individuals across diverse
geographical and socioeconomic landscapes. This
infectious respiratory condition stands as a promi-
nent cause of both hospitalization and mortality
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among adult populations, exerting its impact not only
in developing nations but also in more economi-
cally advanced societies [1,2]. Physicians and patients
frequently underestimate the gravity of community-
acquired pneumonia [3]. The World Health Organiza-
tion (WHO) advocates for the utilization of indicators
to monitor trends in antibiotic usage, facilitating
local agencies in pinpointing shortcomings and focal
points for intervention [2]. The growing danger of
antimicrobial resistance complicates CAP therapy, as
does the propensity to focus on empirical therapy.
Drug Utilization (DU) has emerged as a distinct
research domain, facilitating rigorous examination of
drug prescription and consumption patterns through
systematic and formal methodologies.
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Such investigations illuminate the quality of drug
prescribing practices, often assessed through pre-
defined criteria such as the Defined Daily Dose
(DDD) [4]. The utilization of DDD confers several
advantages for objective evaluation, encompassing
standardization, simplification, comparability, and
trend analysis. This metric is instrumental in drug
utilization studies, enabling the quantification and
comparative assessment of medication consumption
across various therapeutic agents [5].

This study holds promise for evaluating the pre-
scription patterns of antibacterial agents utilized
in the management of CAP. Furthermore, our
observations have elucidated a direct correlation
between alterations in medication regimens and
the progression of the disease. Such insights are
invaluable for formulating guidelines tailored to the
disease profile of CAPwithin our tertiary care facility.

Material and Method
The collaborative research was undertaken for six
months, from September 2019 to March 2020,
and involved the Departments of Medicine and
Pharmacology at Sarojini Naidu Medical College and
Associated Hospital situated in Agra, Uttar Pradesh.
Approval for the study was obtained from the
Scientific Review Board and the Institutional Ethics
Committee (IEC). The study was also registered in the
Clinical Trials Registry India (CTRI) under approval
number CTRI/2018/02/011788. It was designed as
an observational, prospective, and qualitative study
of antibacterial drug utilization. Eligible participants
were patients admitted to the medicine department
with a diagnosis of community-acquired pneumonia
who were receiving antibacterial agents. They
were enrolled and followed up from admission to
discharge. Written informed consent was obtained
from each participant upon enrollment. Patient
records were collected at admission for empirical
therapy, on the third day after medication change
following sensitivity testing, and until discharge.
All patients of both sexes and ages above 18 years
were included. Exclusion criteria included patients
already undergoing antimicrobial treatment for more
than 7 days, patients with ventilator-associated
pneumonia, immunocompromised patients, patients
diagnosed with lung cancers, and individuals with
tuberculosis. Out of a total of 166 patients initially
enrolled, 24 discontinued treatment prematurely,
and 12 succumbed during treatment. Therefore,
prescription records of 130 patients were analyzed
over six months. Medication prescriptions were

documented using the International Anatomical
Therapeutic Chemical Classification Scheme (ATC).
Consumption of antimicrobial agents was assessed
utilizing the ATC-DDD classification system.

Unit of measurement Defined Daily Dose (DDD) [6]

The Defined Daily Dose (DDD) represents the stan-
dard average maintenance dosage of a medication
utilized in adults for its primary indication. For drugs
with an existing Anatomical Therapeutic Chemical
(ATC) code, a specific DDD has been allocated.

Number of DDDs = Total grams used / DDD values in
grams

DDD/bed-day x 100 = Antimicrobial consumption
index (ACI). The number obtained is the hospital’s
antibiotic consumption index for CAP. Quantifying
antibiotic usage through the Antimicrobial Con-
sumption Index (ACI) enables hospitals to compare
their antibiotic consumption levels with those of
other institutions, irrespective of variations in for-
mulary composition, antibiotic potency, and hospital
census [7]. The collected data was statistically ana-
lyzed through SPSS version 27. Descriptive data were
presented as percentages or the mean ± standard
deviation.

Result and Discussion
Patients included in the study belong to the 21-
90 year age group. The mean age of individuals
diagnosed with community-acquired pneumonia
was 63.65 ± 11.54 years. Among the patients
presenting with community-acquired pneumonia, a
majority were male, constituting 96 (73.8%), while
approximately 34 (26.3%) were female shown in
Figure 1.

Antibacterial agents used as empirical therapy
The empirical therapy most commonly prescribed
for antibacterial treatment consisted of amoxicillin-
clavulanic acid, administered to 73 (56.2%) patients,
followed by levofloxacin for 33 (25.4%) patients,
ceftriaxone for 16 (12.3%) patients, ofloxacin for
6 (4.6%) patients, and piperacillin-tazobactam for
2(1.5%) patients.

Distribution of Antibacterial agents as definitive
therapy in CAP
As definitive therapy, the most frequently utilized
antibacterial agents included levofloxacin, [pre-
scribed for 33 (25.4%) patients, azithromycin for
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9 (6.9%) patients, and vancomycin for 5 (3.8%)
patients. Less commonly used agents included
linezolid, cefoperazone, and moxifloxacin, each
administered to 1 (0.8%) patients.

Antibacterial dose consumption

The highest antibiotics Consumption Index (ACI)
value observed for empirical therapy was 14.4,
attributed to amoxicillin-clavulanic acid, followed
by azithromycin with an ACI of 12.6. In contrast
for definitive therapy, levofloxacin exhibited the
highest ACI of 14.8, followed by meropenem with
an ACI of 13.0 (Table 1). A statistical comparison
of empirical and definitive therapies regarding the
antibiotic consumption index revealed a p-value less
than 0.05. This indicates a statistically significant
difference in antibiotics consumption between the
two therapies. The difference was calculated using a
paired Student’s t-test (Figures 3 and 4).

Microbial pathogens isolated

Five pathogens were isolated via sputum culture,
with Streptococcus pneumoniae being the most
prevalent, affecting 50 (38.4%) patients. Following
this, K. pneumoniae was identified in 34 (26.1%)
patients, Escherichia coli in 29 (22.3%) patients,
Staphylococcus aureus in 12 (9.2%) patients, and
Pseudomonas in 5 (3.8%) patients (Figure 2)

The pattern of combinational antimicrobials
prescribed in CAP patients

In the management of Community-Acquired
Pneumonia (CAP), the most commonly prescribed
combinations of antimicrobials were amoxicillin-
clavulanic acid in conjunction with azithromycin,
accounting for 31 (43%) of cases in empirical
and 14 (32.5%) in definitive therapy. Conversely,
the least frequently utilized combination was
amoxicillin-clavulanic acid combined with
amikacin, constituting only 2.3% of cases. Overall,
multiple antimicrobial prescriptions were observed
in 115 cases (88.4%), Figure 5.

Duration of stay in hospital

The hospital stay duration ranged from a minimum
of 3 days to a maximum of 12 days, with a mean
duration of 7.35 ± 1.63 days. The mean duration of
empirical therapy was 3.42± 0.80 days, while that of
definitive therapy was 4.47 ± 0.87 days.

Prescribing indicators
The average number of drugs prescribed per prescrip-
tion was 7.67 ± 2.17, with an average of 2.66 ± 1.89
antibiotics per prescription. Approximately 41 (32%)
of drugs were prescribed using their generic names.
On average, 89 (93.5%) of prescriptions included
injections.

Community-acquired pneumonia is the predominant
cause of hospital admissions among infectious
diseases. Antimicrobial agents constitute the primary
treatment approach empirically and upon confir-
mation of microbial pathogens. Nonetheless, their
utilization has raised concerns due to instances
of overuse and misuse, leading to adverse drug
reactions, emergence of drug resistance, prolonged
hospital stays, and escalated therapy costs [8]. This
study seeks to delineate the prevailing trends
and extent of antibacterial utilization in patients
diagnosed with Community-Acquired Pneumonia at
Sarojini Naidu Medical College in Agra.

In this study, the highest proportion of cases (35.4%)
fell within the age bracket of 61-70 years. The
mean age of patients was recorded as 63.65 ± 11.54
years. Notably, approximately 72 cases were aged
over 65 years, meeting one of the admission criteria
for CAP patients. Studies conducted by Menon et
al. and Shah et al. have consistently demonstrated
that the highest incidence of Community-Acquired
Pneumonia occurs in patients aged over 60 years [9,10].
The extremes of age are associated with lower immu-
nity and an increased prevalence of predisposing
risk factors, which contribute to multi-organ failure.
This susceptibility to multi-organ failure is often
attributed to the predisposition associated with old
age.

Figure 1: Gender distribution of study population in
Percentage (%). Demographic data- pie chart for gender
distribution of community-acquired pneumonia patients
in the studied population. Blue color depicts the male
gender and the maroon color depicts the female gender
of the studied population.
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Table 1: Antibiotics Consumption Index (ACI) among empirical and definitive therapy of CAP patients with ATC
code and DDD of antibiotics from the study population

Drug ATC code DDD (gm) ACI=DDD/100
bed - days
(empirical
therapy)

ACI=DDD/100
bed - days
(definitive
therapy)

Penicillin – Amoxicillin-clavulanic acid
(O), Amoxicillin-clavulanic acid (P),
Piperacillin-tazobactam

J01CR50 -
J01CA12

1 3 14 - 14.4 0.135 5.52 - 0.90

Cephalosporins Ceftriaxone Cefoperazone J01DD04
J01DD12

2 4 0.94 - 6.17 0.10

Macrolide Azithromycin, (O)
Clarithromycin (O)

J01FA10
J01FA09

0.3 0.5 12.6 - 5.14 0.94

Flouroquinolones Ofloxacin Levofloxacin
Moxifloxacin

J01MA01
J01MA12
J01MA14

0.4 0.5 0.4 0.62 6.47 - 1.6 14.8 0.15

Tetracycline doxycycline J01AAO2 - - 0.18

Aminoglycoside Amikacin J01GB06 1 - 0.83

Carbapenem Meropenem J01DH02 2 0.18 13.0

Vancomycin J01XA01 2 - 2.40

Linezolid J01XX08 1.2 - 0.15

O= oral, P= Parental, ATC Code- International Anatomical Therapeutic Chemical Classification Scheme (ATC), DDD- Defined Daily
Dose

Table 2: Comparison of different countries CAP patients prescribing pattern of antibiotics

Countries Antimicrobial prescribing Microbiological
confirmation

Adherence to
guidelines

Study

Norway (2016,
2021)

Narrow spectrum
beta lactam -54%
Fluroquninolones-
12% broad-spectrum
cefotaxime, ceftriaxone-
34%

S. pneumoniae-
23.8% H.
influenza -
22.4% M.
catarrhalis -
11.9%

56.2% adhere to
CAP norwegian
guidelines

Waagsbø et al. BMC
Pulmonary Medicine (2022)
22:379

Malaysia
(2022)

Narrow spectrum beta
lactam- 52.6%

Not specified 60.8% adherence
to guidelines

Loong et al. – Appropriate-
ness of antimicrobial pre-
scribing , J Infect Dev Ctries
2022; 16(12):1877-1886

Netherlands
(2015)

beta-lactam- 57% beta-
lactam–macrolide- 20.8%
fluoroquinolone-22.3%

NA 72.8% adherence
to guidelines

Antibiotic Treatment for
Community-Acquired
Pneumonia, n engl j med
372;14

The table shows different studies from other coun-
tries for comparison of CAP patients prescribing
pattern of antibiotics along with microbial pathogen
identified and adherence to the guidelines of that
country.

The predominant approach to treatment in CAP
largely relies on observational methods, emphasizing
clinical and radiological diagnoses of the most preva-

lent causative pathogens. However, CAP remains
a considerable public health concern. Therefore, it
is imperative that antimicrobial treatment strategies
be tailored to align with the distribution and
prevalence of etiological pathogens within the pop-
ulation. Resistance trends at the local, national, and
international levels, alongside prior exposure, must
all be carefully weighed in antimicrobial decision-
making. Additionally, the decision regarding hospi-
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Table 3: Indicators for prescription of antimicrobials

Indicators Mean ±S.D. / percentage
Average number of drugs per prescription(encounter) 7.67±2.17
Average number of antibiotics per prescription 2.66±1.89
Percentage of drugs prescribed by generic name 32%

Average number of prescription with injection 93.5%

Figure 2: Pathogen distribution-Incidence of the etiolog-
ical organism isolated in CAP patients of the studied
population. The x-axis denotes pathogen and the y-axis
denotes the percentage of the organism in the CAP patients
in the studied population ( n denotes the number of
organisms).

Figure 3: Antibioticusage-Antibiotics Consumption Index
(ACI) among empirical and definitive therapy of CAP
patients. Pie graphs showing the different antibiotics
represent in different colors for identifying the distri-
bution pattern of prescribing antibiotics in the studied
population in empirical and definitive therapy.

talization is guided by prognostic criteria, ensuring
optimal management of patients with Community-
Acquired Pneumonia. The results of this study
reveal that amoxicillin-clavulanic acid combined
with azithromycin (56.2%) and levofloxacin (25.4%)
were the most commonly prescribed empirical
therapy antibiotics. Interestingly, a study by Kotwani

Figure 4: Antibioticusage-Antibiotics Consumption Index
(ACI) among empirical and definitive therapy of CAP
patients. Pie graphs showing the different antibiotics
represent in different colors for identifying the distri-
bution pattern of prescribing antibiotics in the studied
population in empirical and definitive therapy.

Figure 5: Combination therapies- Frequency of combi-
nation antimicrobial prescription in CAP patients. Bar
diagram showing the different combinations of antibiotic
therapies prescribed in empirical and definitive therapy
in the studied population.
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et al. conducted in Delhi over five years reported
a similar trend, with two antimicrobials from the
same drug class being prescribed to the majority
of patients. Moreover, Nayar et al. found in their
study a preference for the combination of beta-lactam
and macrolide antibiotics, particularly ceftriaxone
and azithromycin. These findings align closely
with our study’s observations regarding prescribed
antibiotics [11,12].

To compare the data with antimicrobial prescribing
practices for patients with community-acquired
pneumonia (CAP) in various countries, including
those in Europe, Norway, and Malaysia. The studies
found frequent non-adherence to national clinical
practice guidelines, especially concerning empirical
regimens in non-severe CAP, timely de-escalation
to targeted therapy, transition to oral regimens, and
overall therapy duration [13]. There was a notable ini-
tiation and continuation of broad-spectrum antimi-
crobial therapywithout a documented rationale. This
was partly due to clinical improvement observed
while on broad-spectrum regimens, even when
microbiological tests did not confirm the necessity
for such broad-spectrum coverage [14]. These studies
concluded that there is a need for better antimicrobial
de-escalation strategies and continuous focus on
improving microbiological diagnostics and adher-
ence to guideline-recommended therapies. Table 2
shows the comparison of the studies from different
countries.

Following the receipt of culture and sensitivity
reports, definitive therapy was promptly initiated
for targeted treatment based on the identified
organism. It was noted that a significant number
of cases of S. pneumoniae and K. pneumoniae
exhibited resistance to first-line treatments, neces-
sitating a shift to higher classes of antibiotics
to which the organisms remained sensitive [13].
Consequently, in this study, the most commonly
prescribed drugs included levofloxacin (25.4%), cef-
triaxone (19.2%), meropenem (13.8%), azithromycin
(6.9%), amoxicillin-clavulanic acid, vancomycin,
piperacillin-tazobactam, amikacin, clarithromycin,
doxycycline, and cefoperazone. These findings align
closely with those of the Kotwani et al. study,
wherein cephalosporins followed by macrolides
emerged as the most commonly prescribed antimi-
crobials, resembling the pattern observed in our
study. Moreover, in the present study, antimicrobial
agents were utilized empirically in 55.3% and as
definitive therapy in 33.0% of patients, a pattern

comparable to that reported in the Kotwani et al.
study [11].

The total duration of antimicrobial therapy as
definitive treatment for hospitalized patients in this
study was 4.47 ± 0.87 days, while the overall length
of hospital stay was 7.35 ± 1.63 days. Interestingly,
these findings closely mirror those reported in
studies conducted by Kotwani et al. and Nayar et
al. [11,12].

Indeed, the route of administration of antimicrobial
agents (AMAs) is typically determined by several
factors, including the site and severity of the
infection [15,16].In this study, a majority of antimi-
crobials were administered intravenously (76.2%),
while medications such as clarithromycin, ofloxacin,
and azithromycin were given orally (23.8%) as
definitive therapy. A study by Cyriac et al. delves
into the policy regarding changing the route of
drug administration [17]. In 72.3% of patients, a
combination of antimicrobial agents (AMAs) was
utilized. Amikacin was included in cases of gram-
negative infections to enhance the synergistic pro-
longation of the post-antibiotic effect of beta-lactams.
However, the concurrent use of ceftriaxone with
amoxicillin-clavulanic acid and piperacillin with
carbapenems may not be deemed rational, as there
is no documented advantage with these combina-
tions. In this study, the most frequently employed
combinations included amoxicillin-clavulanic acid
with either azithromycin or levofloxacin. A similar
pattern of fixed-dose combination (FDC) prescription
was observed in the study conducted by Mahajan
et al. [18]. Beta-lactam in combination with fluoro-
quinolones andmacrolides was prescribed in 4.1% of
patients. Additionally, fluoroquinolones paired with
cephalosporins in 11% of patients were noted as
being irrationally prescribed in empirical treatment.

In this study, the average number of drugs prescribed
per patient was 7.67 ± 2.1, with an average
of 2.66 ± 1.86 antibiotics per prescription. A
critical indicator of prescription quality is the
average number of medications per prescription.
It is generally recommended to minimize this
number as much as possible, as higher numbers
often correlate with increased risks of drug inter-
actions, bacterial resistance, and elevated hospital
costs. Upon thorough screening of prescriptions,
it was observed that mono-antibiotic prescriptions
accounted for 35 (15.3%) instances, while poly-
antibiotic therapy was prescribed in 195 (84.7%)
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cases. This presentation underscores the prevalence
of poly-antibiotic prescriptions over mono-antibiotic
therapy. Studies conducted by Mehrad et al. in
2015 and Bala et al. in 2009 demonstrated similar
prescribing indicators [19,20].

In our study, approximately 32% of drugs were
prescribed using their generic names, with the
majority of medications being prescribed by brand
names. However, it is noteworthy that prescribing
medications by their generic names can facilitate
better inventory monitoring by the hospital phar-
macy. A study conducted by Mittal et al. revealed
a similar pattern of prescribing, highlighting the
importance of this practice in optimizing healthcare
management [21]. The average number of prescrip-
tions involving intravenous (IV) antimicrobials was
93.5%. Despite the feasibility of an oral route, the
majority of inpatients receive IV antibiotics for an
extended duration [22,23].

Data on drug consumption was quantified in terms
of fixed daily doses (DDD) per 100 bed days.
Amoxicillin-clavulanic acid exhibited the highest
value of 14.45 DDD per 100 bed days, indicating its
status as the most commonly used broad-spectrum
antibiotic, followed by azithromycin with a value of
12.6 DDD per 100 bed days in empirical therapy. In
definitive therapy, the highest value was recorded for
levofloxacin at 14.85 DDD per 100 bed days, followed
by meropenem with a value of 13.0 DDD per 100 bed
days. This pattern of drug utilization observed in our
study aligns with findings reported by Ravi et al. in
the Himalayan region of northern India and Charave
et al. in Karnataka in 2020 [24,25]. The consumption
of antibiotics as definitive therapy was strongly
correlated with the culture sensitivity report, with
an overall DDD of 52.24 compared to 35.34 DDD/100
bed days for empirical therapy. This association
can be attributed to the resistance observed against
first-line drugs for CAP. Consequently, patients had
to transition to higher-class antibiotics, resulting
in increased consumption of DDD [26]. The findings
of this study were consistent with those of the
study conducted by Naik et al., wherein patients
in the medicine department exhibited increased
consumption of antibiotics following the receipt of
culture reports [27].

Conclusion
This research offers valuable insights into the
prescribing patterns of antimicrobial agents (AMAs),
which can serve as a foundation for designing

intervention studies aimed at promoting rational
drug utilization. The findings of this study shed
light on the typical patterns of antibiotic usage
in Community-Acquired Pneumonia (CAP) within
medicine departments. However, antibiotic resis-
tance presents a pressing challenge for the medical
community, with overuse and misuse of antibiotics
being significant contributing factors. The study
gives a dearth of data on antimicrobial usage patterns
in our community, particularly in Sarojini Naidu
Medical College, Agra. Drug Utilization Studies
should be conducted across various departments
to assess antibiotic utilization comprehensively. An
effective prescription program should advocate for
the prudent use of reserve antibiotics and the
efficient management of limited resources.

References
1. File TM, Ramirez JA. Community-Acquired Pneumo-
nia. N Engl J Med. 2023;389(7):632–673. Available
from: https://doi.org/10.1056/NEJMcp2303286.

2. Torres A, Cilloniz C, Niederman MS, Menéndez R,
Chalmers JD, Wunderink RG. Pneumonia. Nat Rev
Dis Primer. 2021;7(1):25–25. Available from: https:
//doi.org/10.1038/s41572-021-00259-0.

3. Griffin MR, Zhu Y, Moore MR, Whitney CG, Grijalva
CU. Hospitalizations for Pneumonia after a Decade
of Pneumococcal Vaccination. N Engl J Med.
2013;369(2):155–63. Available from: https://doi.org/10.
1056/NEJMoa1209165.

4. Meena DK, Jayanthi M. Drug utilization research: a
review. Int J Basic Clin Pharmacol. 2019;8(2):354–
354. Available from: https://doi.org/10.18203/2319-
2003.ijbcp20190161.

5. Singha J, Chowdhury D, Hazarika H, Krishnatreyya
H. Drug utilization studies on antibiotics in the
department of medicine (in patient) of gauhati medical
college & hospital, guwahati. Intl J Pharm Pract Drug
Res. 2018;8(1):34–39. Available from: https://doi.org/
10.21276/ijppdr.2018.8.1.7.

6. WHO. The ATC/DDD Methodology. . Available
from: https://www.who.int/tools/atc-ddd-toolkit/
methodology.

7. Bozkurt F, Kaya S, Tekin R, Gulsun S, Deveci O,
Dayan S. Analysis of antimicrobial consumption and
cost in a teaching hospital. J Infect Public Health.
2014;7(2):161–170. Available from: https://doi.org/10.
1016/j.jiph.2013.09.007.

8. Chalmers JD. ICU admission and severity assessment
in community-acquired pneumonia. Crit Care.
2009;13(3):156–156. Available from: https://doi.org/10.
1186/cc7889.

9. Menon R, George A, Menon U. Etiology and anti-
microbial sensitivity of organisms causing community
acquired pneumonia: A single hospital study. J Fam
Med Prim Care. 2013;2(3):244–244. Available from:

Journal of Medical Sciences and Health/May-August 2024/Volume 10/Issue 2 181

https://doi.org/10.1056/NEJMcp2303286
https://doi.org/10.1038/s41572-021-00259-0
https://doi.org/10.1038/s41572-021-00259-0
https://doi.org/10.1056/NEJMoa1209165
https://doi.org/10.1056/NEJMoa1209165
https://doi.org/10.18203/2319-2003.ijbcp20190161
https://doi.org/10.18203/2319-2003.ijbcp20190161
https://doi.org/10.21276/ijppdr.2018.8.1.7
https://doi.org/10.21276/ijppdr.2018.8.1.7
https://www.who.int/tools/atc-ddd-toolkit/methodology
https://www.who.int/tools/atc-ddd-toolkit/methodology
https://doi.org/10.1016/j.jiph.2013.09.007
https://doi.org/10.1016/j.jiph.2013.09.007
https://doi.org/10.1186/cc7889
https://doi.org/10.1186/cc7889


Yadav, et al: Analysis of antimicrobial agent utilization pattern in the community-acquired Pneumonia

https://doi.org/10.4103/2249-4863.120728.
10. Shah B, Singh G, Naik M, Dhobi G. Bacteriological

and clinical profile of Community acquired pneumonia
in hospitalized patients. Lung India. 2010;27(2):54–
54. Available from: https://doi.org/10.4103/0970-2113.
63606.

11. Kotwani A, Kumar S, Swain P, Suri J, Gaur S. An-
timicrobial drug prescribing patterns for community-
acquired pneumonia in hospitalized patients: A retro-
spective pilot study from New Delhi, India. Indian J
Pharmacol. 2015;47(4):375–375. Available from: https:
//doi.org/10.4103/0253-7613.161258.

12. Nayar S, HasanA,Waghray P, Ramananthan S, Ahdal J,
Jain R. Management of community-acquired bacterial
pneumonia in adults: Limitations of current antibiotics
and future therapies. Lung India. 2019;36(6):525–
525. Available from: https://doi.org/10.4103/lungindia.
lungindia_38_19.

13. Loong LS, Lai PSM, Jamaluddin N, Naina-Mohamed I,
Periyasamy P, Lau CL. Comparing the appropriateness
of antimicrobial prescribing among medical patients
in two tertiary hospitals in Malaysia. J Infect Dev
Ctries. 2022;16(12):1877–1886. Available from: https:
//doi.org/10.3855/jidc.15925.

14. Waagsbo B, Tranung M, Damås JK, Heggelund L.
Antimicrobial therapy of community-acquired pneu-
monia during stewardship efforts and a coronavirus
pandemic: an observational study. BMC Pulm Med.
2022;22(1):379–379. Available from: https://doi.org/10.
1186/s12890-022-02178-6.

15. Tilahun M, Gebretsadik D, Seid A, Gedefie A, Belete
MA, Tesfaye M. Bacteriology of community-acquired
pneumonia, antimicrobial susceptibility pattern and
associated risk factors among HIV patients, Northeast
Ethiopia: cross-sectional study. SAGE Open Med.
2023;11. Available from: https://doi.org/10.1177/
20503121221145569.

16. Shrayteh ZM, RahalMK,Malaeb DN. Practice of switch
from intravenous to oral antibiotics. 2014. Available
from: https://doi.org/10.1186/2193-1801-3-717.

17. Cyriac JM, James E. Switch over from intravenous
to oral therapy: A concise overview. J Pharmacol
Pharmacother. 2014;5(2):83–90. Available from: https:
//doi.org/10.4103/0976-500X.130042.

18. Mahajan H, Date A, Badwaik R, Borkar A, Wanmali S.
Analysis of Pattern of Antimicrobial use in Respiratory
Tract Infections in a Tertiary Care Hospital of Central
India- A Drug Utilization Study. J Contemp Med Dent.
2014;2(3):59–64. Available from: http://www.jcmad.
com/admin/pdf/239a12.pdf.

19. Mehrad B, Clark NM, Zhanel GG, Lynch JP. Antimicro-
bial Resistance in Hospital-Acquired Gram-Negative
Bacterial Infections. Chest. 2015;147(5):1413–1434.
Available from: https://doi.org/10.1378/chest.14-2171.

20. Goel N, Chaudhary U, Bala K, Aggarwal R. Antibiotic
sensitivity pattern of gram negative bacilli isolated
from the lower respiratory tract of ventilated patients
in the intensive care unit. Indian J Crit Care Med.
2009;13(3):148–51. Available from: https://doi.org/10.
4103/0972-5229.58540.

21. Mittal N, Mittal R, Singh I, Shafiq N, Malhotra S. Drug
Utilisation Study in a Tertiary Care Center: Recom-
mendations for Improving Hospital Drug Dispensing
Policies. Indian J Pharm Sci. 2014. Available from:
https://pubmed.ncbi.nlm.nih.gov/25284928/.

22. Leekha S, Terrell CL, Edson RS. General Principles
of Antimicrobial Therapy. Mayo Clinic Proceedings.
2011;86(2):156–167. Available from: https://dx.doi.org/
10.4065/mcp.2010.0639.

23. Martin-Loeches I, Torres A, Nagavci B, Aliberti S,
Antonelli M, Bassetti M. ERS/ESICM/ESCMID/ALAT
guidelines for the management of severe
community-acquired pneumonia. Intensive
Care Med. 2023;49(6):615–647. Available from:
https://doi.org/10.1007/s00134-023-07033-8.

24. Handu S, Ravi G, Chikara G, Bandyopadhyay A. A
prospective study to evaluate antimicrobial prescribing
pattern among admitted patients in hilly Himalayan
region of northern India. Journal of Family Medicine
and Primary Care. 2021;10(4):1607–1607. Available
from: https://dx.doi.org/10.4103/jfmpc.jfmpc_1230_20.

25. Charave S, Suresh R, Shihab, Fayiz M, Dev A. A Study
on Drug Utilization of Antibiotics in Respiratory Tract
Infections among Geriartrics. Journal of Drug Delivery
and Therapeutics. 2020;10(3-s):61–67. Available from:
https://dx.doi.org/10.22270/jddt.v10i3-s.4084.

26. Jenkins TC, Stella SA, Cervantes L, Knepper BC, Sabel
AL, Price CS, et al. Targets for antibiotic and healthcare
resource stewardship in inpatient community-acquired
pneumonia: a comparison of management practices
with National Guideline Recommendations. Infection.
2013;41(1):135–144. Available from: https://dx.doi.org/
10.1007/s15010-012-0362-2.

27. Naik HG, Khanwelkar CC, Kolur A, Desai R, Gidamudi
S. Drug utilization study on antibiotics use in
lower respiratory tract infection. Natl J Med Res.
2018;3(4):234–234. Available from: https://njmr.in/
index.php/file/article/view/662/588.

How to cite this article: Yadav M, Bharti M,
Nigam AK, Goyal Y, Nautiyal SK. Observational
Analysis of Antimicrobial Agent Utilization Pattern in
the Community-Acquired Pneumonia at A Tertiary
Care Facility. J Med Sci Health 2024; 10(2):175-182

Date of submission: 04.04.2024
Date of review: 20.04.2024
Date of acceptance: 30.05.2024
Date of publication: 12.07.2024

182 Journal of Medical Sciences and Health/May-August 2024/Volume 10/Issue 2

https://doi.org/10.4103/2249-4863.120728
https://doi.org/10.4103/0970-2113.63606
https://doi.org/10.4103/0970-2113.63606
https://doi.org/10.4103/0253-7613.161258
https://doi.org/10.4103/0253-7613.161258
https://doi.org/10.4103/lungindia.lungindia_38_19
https://doi.org/10.4103/lungindia.lungindia_38_19
https://doi.org/10.3855/jidc.15925
https://doi.org/10.3855/jidc.15925
https://doi.org/10.1186/s12890-022-02178-6
https://doi.org/10.1186/s12890-022-02178-6
https://doi.org/10.1177/20503121221145569
https://doi.org/10.1177/20503121221145569
https://doi.org/10.1186/2193-1801-3-717
https://doi.org/10.4103/0976-500X.130042
https://doi.org/10.4103/0976-500X.130042
http://www.jcmad.com/admin/pdf/239a12.pdf
http://www.jcmad.com/admin/pdf/239a12.pdf
https://doi.org/10.1378/chest.14-2171
https://doi.org/10.4103/0972-5229.58540
https://doi.org/10.4103/0972-5229.58540
https://pubmed.ncbi.nlm.nih.gov/25284928/
https://dx.doi.org/10.4065/mcp.2010.0639
https://dx.doi.org/10.4065/mcp.2010.0639
https://doi.org/10.1007/s00134-023-07033-8
https://dx.doi.org/10.4103/jfmpc.jfmpc_1230_20
https://dx.doi.org/10.22270/jddt.v10i3-s.4084
https://dx.doi.org/10.1007/s15010-012-0362-2
https://dx.doi.org/10.1007/s15010-012-0362-2
https://njmr.in/index.php/file/article/view/662/588
https://njmr.in/index.php/file/article/view/662/588

