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ABSTRACT

Objective: Sepsis is a life-threatening organ dysfunction caused by dysregulated host response to an infection. This study investigated antibiotic
prescribing patterns, antimicrobial resistance, and their impact on prognosis and quality of life in critically ill patients with sepsis.

Methods: A prospective observational study was conducted at Srinivas Institute of Medical Science and Research Centre. For over six months, 174
ICU patients diagnosed with sepsis were assessed. Patient demographics, infection source, Sequential Organ Failure Assessment (SOFA) scores,
antibiotic regimens, and clinical outcomes were collected.

Results: The study population was predominantly male (69.54%) with a mean age of 54 y. Piperacillin/Tazobactam (46.55%) and Meropenem
(36.78%), both classified as WHO Watch antibiotics of AWaRe Classifications, were the most commonly prescribed antibiotics. This suggests a
potential deviation from WHO guidelines and raises concerns about antibiotic resistance. Pseudomonas (15%) was the leading pathogen, exhibiting
high resistance levels. While SOFA scores did not significantly differ between survivors and non-survivors, they correlated with length of stay,
indicating disease severity. The SF-20 questionnaire revealed poor health perception and reduced social functioning across all age groups in
surviving patients, impacting quality of life.

Conclusion: This study highlights a trend of over-prescription of broad-spectrum antibiotics, potentially deviating from WHO recommendations.
The dominance of highly resistant g-negative bacteria underscores the need for targeted antibiotic selection based on local resistance patterns.
SOFA scores reflected disease severity but did not predict mortality. The study emphasizes the lasting impact of sepsis on patients' physical, social,

and mental well-being, suggesting the importance of comprehensive post-discharge rehabilitation programs.
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INTRODUCTION

Sepsis is defined as a “life-threatening organ dysfunction caused by a
dysregulated host response to an infection”, where organ
dysfunction is identified when there is a sudden rise of two or more
points in the total Sequential Organ Failure Assessment (SOFA)
score, attributed to an infection [1]. Empirical antibiotic treatment
provides a better outcome with its prompt therapy initiation. Drugs,
under this category are most commonly prescribed among patients
in ICU primarily to treat contamination and colonization [2]. The
excessive use of broad-spectrum antibiotics in critically ill patients,
even in the absence of resistance risk factors, can elevate the
likelihood of resistance development.

The WHO addresses antibiotic issues through the AWaRe
Classification, categorizing them as Access, Watch, and Reserve.
Access involves common infection treatments, Watch has a higher
resistance risk, and Reserve is encouraged as a last resort [3]. The
WHO 13t General Programme of Work 2019-2023 has initiated a
country-level target of at least 60% of total antibiotic consumption
being from Access group antibiotics [4]. Global antibiotic
consumption has been on a steady rise alongside the emergence of
antibiotic resistance, dampening effective treatment [6]. The
epidemiology of sepsis, encompassing its causes, prevalence, and
outcomes, varies across regions. Approximately 48.9 million people
are affected by sepsis annually, leading to an estimated 11 million
deaths, which accounts for up to 19.7% of the global mortality rate
[7]. The Global Burden of Disease Study provided an indirect
estimate that India has approximately 11 million sepsis cases,
resulting in nearly 3 million deaths [8].

Overall, 75% of individuals who survive sepsis experience at least
one new medical, psychological, or cognitive condition following

their hospital discharge. Those who survive sepsis undergo a decline
in health-related quality of life (HRQoL), especially in the physical
domain, which persists for at least five years after discharge.
Numerous sepsis survivors contend with both physical and cognitive
impairments [5]. Sepsis, being a life-threatening condition requires
immediate treatment (within an hour of admission), and its
management is composed of 6Rs, namely, right patient, right time,
right target, right antibiotics, right dose, and right source control [3].
Therefore, this study enabled categorizing the antibiotics used in
ICU, whilst referring the prescribing pattern to the AWaRe
Classification and determining the SOFA scoring system, along SF20
questionnaire to understand the health-related quality of life post
sepsis, as sepsis survival patients exhibit poor physical and/or
psychological effects.

MATERIALS AND METHODS
Study design and participants

A prospective, observational study was carried out on empirical
therapy in Srinivas Institute of Medical Sciences and Research
Centre, Mukka, Mangalore on ICU patients with sepsis between
March 2024 and August 2024. The inclusion criteria involved
patients aged 18y and above, provided that they were admitted to
the ICU, diagnosed with sepsis and post-discharge sepsis survivors.
Pregnant women were excluded from the study.

Operational modality

Data collection form included the patient’s demographic details, co-
morbid diseases, past history of medical condition, medication
history, laboratory details, site of infection, site-specific culture test,
final diagnosis, empirical and definite treatment chart. It also
includes SOFA scoring chart to assess patient status within 24 h of
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admission and SF 20 questionnaire for sepsis survivors post
discharge. Ethical Clearance was obtained and the patients for the
study were selected based on the inclusion and exclusion criteria.
During the hospital visit, we explained the study participants about
the study and obtained the consent for collecting data. During the
course of 6 mo of study, required data was collected from the
medical records and the data collected was analyzed according to
the objectives made in this study.

Statistical analysis

Statistical analysis involves collecting and scrutinizing all data
sample in a set of items from which samples can be drawn and a
suitable statistical test was applied to analyze the data. The collected
data was analyzed using Microsoft Excel.

RESULTS
Characteristics of study subjects

A total of 174 ICU patients diagnosed with sepsis were included in
the study, out of which 121 (69.54%) were males. The mean age of
patients was 54.09+16.14 y (mean+SD). The patients aged between
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55-64 y had higher prevalence of sepsis followed by 45-54 y of age
group i. e., 22.99% and 19.54% respectively.

Out of 174 patients, 147 had LOS>3 d and the remaining had <3 d. Of
the patients, 44 (25.29%) required ventilation, while 130 (74.71%)
did not require ventilation. The majority of the patients, 136
(78.16%), had a SOFA score of less than 8, while 38 (21.84%) had a
score of 8 or higher. The Total Leukocyte Count (TLC) distribution
shows that 10 patients (5.75%) had a count of less than 4000, 78
patients (44.82%) had a count between 4000 and 11000 cells/mms3,
and 86 patients (49.43%) had a count exceeding 11000 cells/mm3.
The major source of infection was respiratory infections (35.05%)
followed by source unidentified (29.31%), skin and soft tissue
infections (18.40%), urinary tract infection (13.80%) and other
infections (3.44%), which includes medical device-associated
infections fig. 1.

Among the patients, 75 (43.10%) had two or more co-morbidities,
70 (40.23%) had less than two co-morbidities, and 29 (16.67%) had
no co-morbidities. The outcome distribution revealed that 136
patients (78.16%) survived, 16 patients (9.2%) did not survive, and
22 patients (12.64%) had an unknown outcome. Shown in table 1.

Table 1: Characteristics of the study subjects (N=174)

Characteristics Frequency Percentage
Age in years

+ 18-24 8 4.61%

+ 25-34 16 9.19%

o 35-44 24 13.79%
* 45-54 34 19.54%
* 55-64 40 22.99%
* 65-74 33 18.96%
* 75-84 19 10.92%
Gender

* Male 121 69.54%
* Female 53 30.46%
Length of stay in days (LOS)

» <3d 27 15.52%
« >3d 147 84.48%
Ventilation use

* Yes 44 25.29%
* No 130 74.71%
Total Leukocyte Count (cells/mm3)

* <4000 10 5.75%
* 4000-11000 78 44.82%
* >11000 86 49.43%
Source of infection

* Respiratory infections 61 35.05%
* Source unidentified 51 29.31%
» Skin and soft tissue infection 32 18.40%
* Urinary tract infections 24 13.80%
* Other infections 6 3.44%
Number of Co-morbidities

e 22 75 43.10%
. <2 70 40.23%
* No co-morbidities 29 16.67%
Clinical outcome

e Survivors 136 78.16%
* Non - survivors 16 9.20%
* Unknown 22 12.64%

Relation between various sources of infection and different age
groups

Table 2 shows the association between various sources of infection
among different age groups analyzed using the chi-square test. The
test revealed that there is no significant association between various
sources of infection and different age groups, indicating that age
does not influence source of infection (p-value =>0.05).

Relation between age and length of stay (LOS)

Table 3 represents, Pearson correlation analysis performed to

examine the relationship between age and LOS. The results showed
that there is no significant correlation between the two variables,
indicating that the age does not have a significant influence on the
length of stay in the ICU. (p-value =>0.05).

Empirical prescribing pattern according to WHO AWaRe
classification

A total of 174 patients with sepsis were screened during the study
period in the tertiary care hospital and the empirical antibiotics
administered to them were assessed accordingly. A list of antibiotics
was sorted out initially to determine the most prescribed category of
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antibiotic in the hospital. Table 4 represents, the names of all the empirical antibiotic category, for numerous sepsis cases in the
empirical antibiotics administered to the patients included in the hospital, which was either continued as definitive therapy or
study, along with their antibiotic class and number of drugs. switched to another antibiotic post-culture sensitivity. This brings

attention towards the extensive utilization of broad-spectrum
Beta lactam/beta lactamase inhibitor (83) was a highly used antibiotics in disease treatment and management.

Various sources of infection

Y%

= RESPIRATORY INFECTION

= SOURCE UNIDENTIFIED

SKIN AND SOFT TISSUE
INFECTION

1 URINARY TRACT
INFECTION

= OTHER INFECTIONS

Fig. 1: Various sources of infection

Table 2: Relation between different age groups and various sources of infections

Source of infection > Respiratory infection Source Skin and soft tissue Urinary tract Other Total
* unidentified infection infection infection

_Age group
18- 24 1 1 2 4 0 8
25-34 4 10 0 2 0 16
35-44 7 7 6 3 1 24
45-54 12 13 5 3 1 34
55-64 19 7 9 4 1 40
65- 74 11 8 5 7 2 33
75-84 7 5 5 1 1 19
Total 61 51 32 24 6 174
p-value >0.05

Table 3: Relation between age and LOS

Variable p-value Significance
Age (overall) >0.05 The association between age and LOS is NOT Statistically significant.
LOS (overall)

Table 4: Data collected on empirical antibiotics administered

Antibiotics Category of antibiotic Frequency
Piperacillin/Tazobactam Beta lactam/beta lactamase inhibitor 81
Meropenem Carbapenems 64
Ceftriaxone Third gen cephalosporin 17
Linezolid Oxazolidinones 14
Metronidazole Imidazole 14
Azithromycin Macrolide 11
Cefoperazone/Sulbactam Second gen cephalosporin 7

Rifaximin Rifamycin 6
Clindamycin Lacosamide 5
Cefotaxime Third gen cephalosporin 5
Doxycycline Tetracycline 4
Tigecycline Glycylcyclines 3
Cefuroxime Second gen cephalosporin 2

Amikacin Aminoglycosides 2
Amoxicillin/clavulanic acid Beta lactam/beta lactamase inhibitor 2
Faropenem Penems 2
Piperacillin Penicillin 1
Vancomycin Glycopeptides 1

The data presented in this table illustrates that medications administered, with Piperacillin/Tazobactam (46.55%) emerging as
categorized under the Watch group (81%) were the most frequently the predominant empirical antibiotic prescribed, likely due to its
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broad-spectrum characteristics. Following closely behind were
Meropenem (36.78%) and Ceftriaxone (9.77%), both falling within
the same classification.

In contrast, the utilization of drugs categorized under the Access
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group (11%) was moderate in comparison to the Watch class in
empirical therapy. Metronidazole (8.05%) emerged as the foremost
drug within this category. Furthermore, drugs categorized under the
Reserve group (8%) were the least utilized during the study period.
The AWaRe class distribution is figuratively represented in fig. 2.

AWaRe CLASSIFICATION DISTRIBUTION

= Access

= Watch

Reserve

Fig. 2: Distribution of access, watch and reserve category drugs in the prescribing

Fig. 3, provides an insightful depiction of the prescription
patterns, specifically focusing on the number of antibiotics
administered as empirical therapy, clinical practices
surrounding antibiotic usage, shedding light on the trends and
preferences within the healthcare setting. Monotherapy within
the Watch class exhibited a higher frequency of utilization

compared to other classes. Similarly, combination therapy
involving two drugs showed a comparable pattern. This trend
was followed by drugs given in combination of two, belonging to
Access+Watch and Watch+Reserve classes, respectively. Reserve
drugs were the least utilized, both in combination therapy and
monotherapy.

Empirical antibiotics
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Fig. 3: Description of empirical antibiotics administered

Pattern of microbial culture

Based on the results of bacterial cultures, g negative bacteria were
more predominant than g positive bacteria. 48 cultures showed no
growth from various specimens while mixed/multiple growth and
fungal growth was found to be in 7 and 7 subjects, respectively.
Mixed/multiple growth are the cultures where two different
specimens have different bacteria isolated in same person or any
one specimen having more than one bacterial growth. In g negative
organisms, Pseudomonas aeruginosa (15%) was found to be
prevalent followed by Klebsiella pneumoniae (14%), Escherichia. coli
(13%) and Acinetobacter baumannii (8%). Coagulase negative
staphylococcus was found to be prevalent in g positive organisms,

shown in table 5.
Resistance to commonly prescribed empirical drugs

The most commonly prescribed empirical drugs were
Piperacillin/Tazobactam, Meropenem, Ceftriaxone, Linezolid,
Metronidazole, Azithromycin, Cefoperazone/Sulbactam. According
to the resistance pattern of cultures, K. pneumoniae was found to
have resistance to all the empirical antibiotics prescribed except
Linezolid, whereas Coagulase negative staphylococcus showed
resistance to Linezolid and Cefoperazone/Sulbactam fig. 4 and 5
shows, the resistance profile of g negative and g-positive organisms
to commonly prescribed empirical drugs, respectively.
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Table 5: Different species isolated from various specimens

Species n (%) Specimens

Gram-negative organisms

Klebsiella pneumoniae 26 (14) Sputum, Urine, Pus, Blood

Escherichia coli 22 (13) Pus, urine

Pseudomonas aeruginosa 27 (15) Sputum, urine, blood, pus, catheter tip
Acinetobacter baumannii 15(8) Sputum, pus, urine, suction tip, ET tube
Proteus mirabilis 1(1) Pus

Gram-positive organisms

MSSA 3(2) Pus

Coagulase negative 9(5) Pus, blood, urine

Staphylococcus (CoNS)

Proteus vulgaris 1(1) Pus

MRSA 1(1) Pus

Enterococcus faecalis 4(3) Pus, urine

Enterobacter species 3(2) Urine, blood

Mixed growth/Multiple growth 7 (4) Sputum, urine

No growth 48 (27) Pus, urine, sputum

Fungal growth 7 (4) Urine, sputum, vaginal swab

1
0.9
0.8
0.7
0.6
05
04
03
0.2
0.1

— — — ———

° Piperacillin/ Meropenem Ceftriaxone Linezolid Metronidazole | Azithromycin | Cefoperazone
Tazobactum /Sulbactam
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Fig. 4: Antimicrobial resistance profile of g-negative organisms for commonly prescribed empirical drugs
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Fig. 5: Antimicrobial resistance profile of g-positive organisms for commonly prescribed empirical drug

Table 6 represents the association of age groups with most prevalent
bacteria. The association was carried out using chi-square test and it
revealed that there is significant association between different age
groups and various prevalent bacteria (p-value =<0.05).

Predicting the prognosis of patients with sepsis using SOFA
scores

Among 174 patients screened, 40 patients were excluded from the

study, in which 18 patients had two or more missing data while 22
patients went against medical advice. The non-survivors were 15
among 134 patients whose SOFA score was calculated. The
admission SOFA score ranged from 2 to 14. The highest SOFA score
among the non-survivors was found to be 12. The length of stay
varied, independent to mortality.

The relation of admission SOFA score and length of stay (LOS) is
depicted in the form of unpaired T statistics in table 8.
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Table 6: Age in relation to bacterial growth

Age group Pseudomonas Klebsiella E. Acinetobacter Coagulase negative Total
aeruginosa pneumoniae coli baumannii staphylococcus
18- 24 1 0 1 0 1 6
25-34 0 4 2 0 1 5
35-44 5 5 4 1 0 11
45-54 8 7 3 1 2 24
55-64 5 2 8 5 4 25
65-74 5 5 1 7 1 18
75-84 3 3 3 1 0 10
Total 27 26 22 15 9 99
p-value <0.05

Table 7, depicts the chi-square test conducted to analyze the association between WHO AWaRe category of empirical therapy and type of bacteria i.
e., g negative bacteria, g positive bacteria and mixed/multiple growth. The test revealed that there exists a highly significant association between the
two variables (p-value = <0.001).

Table 7: Relation between type of bacterial growth and empirical therapy

Type of organisms Empirical therapy Gram-negative bacteria  Gram-positive bacteria Mixed/multiple growth Total
Access 2 0 0 2
Watch 68 6 4 78
Reserve 3 0 0 3
Access+Watch 13 9 0 22
Access+Reserve 2 0 1 3
Watch+Reserve 7 1 0 8
Access+Watch+Reserve 1 0 1 2
More 0 0 1 1
Total 96 16 7 119
p value <0.001

Table 8: The relation of admission SOFA score and length of stay (LOS) with clinical outcome

LOS SOFA
Mean+Standard deviation among all patients 5.91+2.84d 8.26+4.7 d
Mean+Standard deviation among all survivors 8.37+4.15d 5.80+2.82 d
Mean+Standard deviation among all non-survivors 7.33+8.32d 6.73+2.78 d
p-value >0.05 >0.05
The mean length of stay (LOS) among all patients was found to be The correlation between SOFA Scores and LOS is depicted in the
5.91 d with a standard deviation of 2.84 d, while the mean form of Spearman correlation coefficient statistics, shown in table 9.

Sequential Organ Failure Assessment (SOFA) score was 8.26 with a
standard deviation of 4.7 d. Among survivors, the mean LOS
increased to 8.37 d, with a standard deviation of 4.15 d, whereas the
mean SOFA score decreased to 5.80 d, with a standard deviation of

The Spearman correlation statistical analysis demonstrated a p-
value 0f<0.01, indicating a statistically significant association
between the SOFA score and length of stay (LOS). This indicates a

2.82 d. Conversely, non-survivors exhibited a mean LOS of 7.33 d positive correlation between admission SOFA score and LOS, i. e, as

with a standard deviation of 8.32 d, and a mean SOFA score of 6.73 d the SOFA score increases; the LOS also tends to increase. However,

with a standard deviation of 2.78 d. the correlation is not strong, as the value is relatively low. A rho
value of 1 indicates a perfect positive correlation; while-1 indicate a

Based on the study results, there was no statistically significant perfect negative correlation.

difference observed in the mean LOS between survivors and non-

survivors (p-value =>0.05). Similarly, there was no statistically The correlation between SOFA score and clinical outcome is

significant difference observed in the mean SOFA score between depicted in the form of Point Bi-Serial correlation coefficient

survivors and non-survivors (p-value =>0.5). statistics as shown in table 10.

Table 9: Correlation between SOFA Score and LOS

Variable p-value Significance
SOFA score (overall) <0.01 The association between SOFA score and LOS is statistically significant.
LOS (overall)

Table 10: Correlation between SOFA score and clinical outcome

Variable p-value Significance

SOFA Score (overall) >0.05 The association between SOFA Score and Clinical outcome is statistically NOT
Clinical outcome (overall) significant

The point biserial correlation analysis revealed a p-value 0f<0.05. clinical outcome i. e., higher SOFA scores are associated with slightly
This indicates a weak negative correlation between SOFA scores and lower likelihood of a positive clinical outcome. The correlation
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coefficient is relatively close to 0, indicating a weak correlation
between two variables. This signifies the two variables are
statistically not significant.

Int J Curr Pharm Res, Vol 18, Issue 2, 48-56

Table 11 represents chi-square analysis between SOFA scores and
various age groups. The results showed that there is no significant
association between two variables.

Table 11: Association of SOFA score with age

Age groups SOFA scores Total
SOFA score <8 SOFA score 28
18-24 3 2 5
25-34 6 3 9
35-44 12 5 17
45-54 14 14 28
55- 64 22 9 31
65- 74 24 3 27
75-84 14 3 17
Total 95 39 134
p-value >0.05

Table 12 shows the association between SOFA scores and gender (male and female) analyzed by using T test. The mean+SD among males was found
to be 5.92+2.81 and females 6.06+2.85. The test revealed no statistical significance in SOFA scores between males and females (p-value =>0.05).

Table 12: Relation between SFOA scores and gender

SOFA scores
Mean+Standard deviation among all patients 8.26+4.7
Mean+Standard deviation among all males 5.92+2.81
Mean#Standard deviation among all females 6.06+2.85
p-value >0.05

Evaluating the health-related quality of life in sepsis survivors
using SF-20

On further analysis of our study involved sepsis survivors whose
SOFA scores were calculated. Among 134 patients, 15 of them
did not survive during the hospital stay, 8 patients did not

survive post-discharge while 5 of them did not participate in the
HRQoL survey. The SF 20 questionnaire consists of 6 domains
namely, Health perception (Q1, 12a, 12b, 12¢, 12d), Bodily pain
(Q3), Physical functioning (Q2a, 2b, 2c, 2d, 2e, 2f), Role
functioning (Q4 and 5), Social functioning (Q6) and Mental
health (Q7, 8,9, 10, 11).

Table 13: Correlation of various variables with domains of SF 20

Variable Health Bodily pain Physical Role functioning Social functioning Mental
perception functioning health
Age
18- 24 Mean 49.11 48.13 56.08 57.29 42.71 56.37
SD 26.11 23.50 34.98 35.43 26.54 22.53
25-34 Mean 50.57 47.17 66.51 65.09 39.25 55.89
SD 26.82 23.24 34.89 36.63 28.81 23.22
35-44 Mean 48.96 49.31 54.62 56.44 41.78 56.50
SD 26.17 23.42 34.90 35.03 26.24 22.39
45-54 Mean 49.05 48.63 56.23 58.42 41.47 56.40
SD 26.07 23.64 34.58 34.45 26.62 22.56
55- 64 Mean 48.99 49.04 54.97 56.25 42.12 56.40
SD 26.06 23.30 34.80 34.53 26.28 22.37
65-74 Mean 48.92 49.28 55.33 57.22 41.44 56.47
SD 26.21 23.82 34.80 35.26 26.34 22.51
75-84 Mean 48.87 49.22 54.82 55.88 42.55 56.37
SD 26.36 23.66 35.11 35.30 26.35 22.47
p-value >0.05 >0.05 <0.01* <0.05* >0.05 >0.05
Gender
Male Mean 48.99 49.03 54.96 56.25 4211 56.40
SD 26.06 23.29 34.80 34.53 26.27 22.37
Female Mean 48.87 48.84 55.78 56.12 42.65 56.14
SD 26.02 23.28 35.09 35.29 26.18 22.42
p-value >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
SOFA scores
<8 Mean 48.95 49.33 54.52 55.71 42.09 56.43
SD 26.95 23.38 34.97 34.80 26.15 22.37
28 Mean 48.90 49.33 54.36 55.66 42.47 56.4
SD 26.17 23.38 35.11 34.80 26.12 22.38
p- value >0.05 >0.05 <0.05* >0.05 >0.05 >0.05

*Statistical significance
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Table 13 shows that our study correlated various domains of SF 20
questionnaire with different variable such as age, gender and SOFA
scores. The mean+SD was calculated for each domain. All the age
group showed poor health perception with mean below 50 except
patients aged between 25 - 34 y, whereas all the other age groups
showed decreased social functioning. Both the genders revealed
poor health perception and decreased social functioning as well the
patients with SOFA score with<8 and = 8. The association of
different age groups with SF 20 domains was carried out using
ANOVA statistics. The two domains, physical functioning and Role
functioning showed statistical significance i. e. the physical
functioning and role functioning varied among different age groups
with p-value<0.01 and<0.05, respectively, whereas other domains
did not show statistical significance.

The relation between domains of SF 20 among two genders and
SOFA score<8 and = 8 was performed using T statistics. The test
showed no statistical significance in any of the domains among the
two genders whilst physical functioning revealed statistical
significance among SOFA scores<8 and = 8.

DISCUSSION

In this prospective observational study, the prevalence of sepsis was
higher among male patients over females, which was corresponding
to a study done by Jain P et al, [11], where the prevalence of sepsis
in males and females was 63.8% and 36.2%, respectively. Another
prospective study by Saha DK et al, [22] observed 52.2% and 47.8%
of males and females sepsis patients respectively, similar to data
obtained from studies conducted by Dewi RS et al, [23] and Gopala
K et al, [13]. The underlying cause of the male predominance in
sepsis prevalence remains elusive and warrants further
investigation. The majority of the patients belonged to the age group
of 55 - 64 y. The mean age was found to be 54.09+16.14 y
(mean+SD), which indicated that elderly people are more vulnerable
to developing sepsis. Saha DK et al, [22] observed that the mean age
was 58.25+15.03 y’ studies showing predominance of sepsis in age
group 61-70 y. Our study examined relation between various age
groups and sources of infection and the relation between age and
length of stay (LOS), which showed no statistical significance
between the respective variables.

In this study, the prescribing patterns of empirical therapy for sepsis
patients were meticulously analyzed, with a focus on categorizing
antibiotics according to the WHO AWaRe Classification within a
tertiary care hospital setting. The analysis not only delved into the
antibiotic categories but also scrutinized their placement within the
Access, Watch, and Reserve Classes. It was observed that the Watch
class antibiotics were administered at the highest rate, followed by
the Access class, and then the Reserve class. A multi-centre, cross-
sectional study conducted by Dat VQ et al, [9] in Vietnam noted that
a substantial proportion of CCU patients received antibiotics from
the Watch category, while Access and Reserve antibiotics were
prescribed to a lesser extent. Moreover, our study highlighted the
use of monotherapy over combination therapy, wherein 107
antibiotics were administered empirically, predominantly falling
within the Watch category. Combination therapy, involving two
drugs, exhibited a higher frequency within the Watch category,
followed by combinations of Access and Watch, and Watch and
Reserve. Similarly, a Point Prevalence survey conducted in
Bangladesh by Rashid MM et al, [10] with 1417 participants
showcased a preference for monotherapy involving antibiotics,
followed by combination therapy involving two or three antibiotics.
These findings collectively emphasize the diverse prescribing
practices and trends in antibiotic usage across different healthcare
settings and geographic regions.

Our study exhibited prevalence of g-negative organisms, which was
similar to study done by Jain P et al, [11]. The resistant pathogens
were identified to be fairly common wherein, K. pneumoniae of g-
negative category, was highly resistant to multiple empirical drugs
of choice, except for Linezolid highlighting the adaptability of
bacteria in developing resistance mechanisms. A cohort study
undertaken by Rhee C et al. [2] assessed the prevalence of antibiotic-
resistant pathogens in patients with culturally proven, community-
onset sepsis receiving broad spectrum empiric antibiotics. However
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resistant pathogens were relatively uncommon-where the net
prevalence of at least 1 resistant g-positive organism was 13.6%, so
the overall prevalence of antibiotic resistance was comparatively
low. The most common source of infection in this study was
respiratory infection, followed by those of which the source
remained unidentified, skin and urinary-tract infections. A total of
18 antibiotics were employed to counter various infections, of which
the most frequently used were Piperacillin/Tazobactam and
Meropenem. On the basis of results of the microbial cultures and
antibiotic susceptibility tests, Ceftriaxone, Cefoperazone/Sulbactam
and Meropenem presented with higher resistance rates, examining
its contributions as empirical therapy and thereby, the pattern of
antibiotic use in disease management involving antibiotics with high
resistance.

The influence of age in relation to bacteria growth revealed
significant association. A highly significant association derived
between bacterial growth and AWaRe categories of empirical
therapy using Chi Square test, underscores the importance of
selecting the right antibiotics early on and the need for continuous
monitoring of resistance patterns to improve patient outcomes. In a
similar retrospective, observational study conducted by Pradipta IS
et al. [12] involving 192 participants, identified lungs as the primary
source of sepsis infection. 47 antibiotics were utilized in the study of
which 61.35% of the antibiotics used showed resistance rates more
than 50%. The selection of an inappropriate empirical antibiotic
therapy conformed to mortality rate, longer duration of
hospitalization and a high incidence of multidrug resistance (MDR).

The association between SOFA scores with LOS and clinical outcome
was carried out in our research. The result of study showed
admission SOFA score and Length of stay followed by survival and
non survival. In our study the association between mean LOS with
survival and non survival did not show statistical significance similar
to Tekade et al, [15]. Conversely the association between mean
admission SOFA score with survival and non survival showed no
statistical significance whereas the Takeda et al, [15] study
observed higher significance. The current study, observed that the
correlation between admission SOFA scores and LOS was
statistically significant as observed in the study conducted by
Takeda et al, [15] and also the study done by Karnina R et al, [16]
showed association between two variables. The correlation of SOFA
score with clinical outcome revealed not statistically significant. The
SOFA score changes over the time and needs further studies to be
done including the change over SOFA scores. The Association of
SOFA scores with age and gender respectively showed no statistical
significance.

On evaluating the health-related quality-of-life in sepsis survivors
using SF-20 questionnaire by correlating all Age groups, physical
and role functioning results showed statistical significance among
various age groups. Gender had no significant influence on any
domains of SF 20, similar to a cross-sectional study conducted by
Baghianimoghadam MH et al, [19]. Patients with both<8 and = 8
SOFA Scores reported of poor health perception and decreased
social functioning, suggesting that the severity of organ dysfunction
or failure did not significantly alter these perceptions among the
participants and that it continues to be consistent among all levels of
organ dysfunction severity.

CONCLUSION

This study investigated 174 ICU sepsis patients, revealing major
concerns of irrational over reliance of broad-spectrum empirical
antibiotics, posing a significant risk of fostering antibiotic resistance
which essentially deviates from the WHO "Access class" guidelines.
The pattern of microbial culture in association with antimicrobial
resistance revealed, g negative bacteria as the leading source of
infection with high resistance levels to the most commonly used
antibiotics, highlighting the urgent need for an enhanced antimicrobial
stewardship in sepsis management. While higher SOFA scores were
associated with prolonged hospitalization, indicating their potential as
an indicator of disease severity, the correlation between SOFA scores
and clinical outcomes were weak, highlighting the complexity of sepsis
and the multi-factorial nature of patient outcomes emphasising the
need for a comprehensive approach that extends beyond initial
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physiological scores. Furthermore, Health-Related Quality of Life
(HRQoL) assessments via the SF-20 questionnaire, demonstrated that
sepsis inflicts profound, long-term damage on physical, social, and
mental capabilities, signaling that the duty of care must extend beyond
hospitalisation to improve patient survival status. Ultimately this study
highlights that improving sepsis outcomes requires a holistic shift
towards judicious antibiotic stewardship and the need for robust post
discharge support to address the long term impacts of sepsis.
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