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(Abstract \

Introduction: Septic shock remains a critical emergency in intensive care with a high mortality rate, particularly exacerbated
in low-income countries due to logistical constraints limiting access to essential antibiotics. This study aims to evaluate the
impact of initial antibiotic therapy on the mortality of patients in septic shock by analyzing the timing, duration, and appropri-
ateness of the treatments administered.

Patients and Methods: This is a retrospective descriptive and analytical study conducted at the Ibn Rochd University Hospital
in Casablanca between January 2019 and December 2023. A total of 117 patients diagnosed with septic shock according to
Sepsis-3 criteria were included. Demographic, clinical, biological, and therapeutic data were collected and analyzed, particu-
larly focusing on the relationship between the characteristics of antibiotic therapy (timing, duration, and appropriateness) and
mortality.

Results: Among 1,349 admissions to the intensive care unit, 117 cases of septic shock were recorded (incidence: 8.6%). The
majority of patients were male (sex ratio: 1.54), with a mean age of 58.5 years and frequent comorbidities, notably diabetes
(47%) and hypertension (22%). Clinically, fever (64.1%), tachypnea (23.9%), and hemodynamic instability (28.2%) were the
most common signs. Biologically, abnormalities such as anemia (84.6%), thrombocytopenia (47%), and elevated CRP (68.5%)
were predominant.

Early administration of antibiotics before admission, performed in 48.7% of patients, significantly reduced mortality. How-
ever, inadequate treatment increased the risk of death. The overall mortality rate was 67.2% and was associated with delays
in management. While the SOFA score strongly predicted mortality, prior antibiotic therapy did not influence its progression.

Conclusion: The study emphasizes the importance of rapid, targeted antibiotic therapy in accordance with international guide-
lines, especially in low-income countries where logistical barriers worsen clinical disparities. D

significant disparities remain in their implementation, particu-
larly in low- income countries, where logistical and structural
constraints, such as the limited availability of certain essential

Introduction
Septic shock remains a critical emergency in intensive care,
with a mortality rate still high despite advancements in the

optimization of its management [1]. This syndrome, resulting
from a severe systemic infection, is often exacerbated by the
occurrence of multivisceral organ failures, further compro-
mising the prognosis of patients. Among the key components
of management, rapid and effective control of the infectious
source plays a determining role, in which antibiotic therapy
occupies a central position.

The literature consistently emphasizes the importance of early
and appropriate antibiotic administration in septic shock pa-
tients to significantly reduce mortality [2]. The timeliness and
quality of this initial antibiotic therapy are crucial prognostic
factors, rivaling in importance the hemodynamic and circulato-
ry interventions [2]. However, despite these recommendations,

antibiotics, can complicate the rapid and adequate initiation of
treatment.

These logistical barriers, coupled with limited resources, exac-
erbate the challenges of identifying and treating infections in
intensive care settings. They also contribute to the variability
of clinical practices and a higher mortality rate, despite efforts
to adhere to international guidelines.

In this context, the primary objective of our study was to assess
antibiotic practices in terms of combinations and adherence to
recommendations, taking into account the timing of initiation,
duration, and therapeutic appropriateness. Secondary objec-
tives included the analysis of predictive factors for mortality,
such as the SOFA score and patient characteristics.
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Patients and Methods

We conducted a retrospective descriptive and analytical study
involving all patients who presented with septic shock and
were admitted to the surgical emergency intensive care unit at
Ibn Rochd University Hospital in Casablanca, over a four-year
period from January 2019 to December 2023.

Study Population:

. Inclusion Criteria:

We included all patients over the age of 18 who were hospital-
ized for sepsis or septic shock and required antibiotic therapy.
The definitions used for sepsis and septic shock were based on
the third international consensus conference, "Sepsis-3."

0 Sepsis was defined as a SOFA score > 2 in patients
with a suspected infection.
0 Septic shock was defined, in the absence of lactate

measurement, as sepsis associated with the need for vasopres-
sor drugs to maintain a mean arterial pressure (MAP) > 65
mmHg.

. Exclusion Criteria:

Patients admitted with a SOFA score < 2 or those with organ
failures unrelated to an infectious cause were excluded from
the study.

Data Collection

Demographic, biological, microbiological, and therapeutic
data were collected using a structured form on Microsoft Ex-
cel. Statistical analysis was performed using SPSS-22 and Mi-
crosoft Excel 2016.

Objectives and Analyses

The main objective of this study was to evaluate whether the
antibiotic therapy administered followed current recommenda-
tions and to determine the impact of the quality and duration
of antibiotic therapy on patient mortality. To achieve this, we
conducted several analyses:

1. Timing of Antibiotic Administration and Mortality:

0 The relationship between the timing of antibiotic ad-
ministration and mortality was assessed using the correlation
coefficient (r), which measures the strength and direction of the
linear relationship between these variables.

0 The closer the coefficient is to 1, the stronger the posi-
tive correlation; conversely, a coefficient close to -1 indicates
a negative correlation, and a coefficient close to 0 reflects the
absence of a linear relationship.

2. Inadequate Antibiotic Therapy and Mortality:

0 The relevance of the antibiotic therapy was evaluated
using Gyssens’ classification (Figure 1), which analyzes the
quality of drug choice, dosage, and treatment duration.

0 Patients were divided into two groups: survivors and
deceased, with a comparison of data between the two groups
using the chi-square test. A difference was considered signifi-
cant for p < 0.05.

3. SOFA Score and Mortality:

0 The relationship between the SOFA score and mortal-
ity was studied using

Somers’ D test, a multivariate analysis method adapted for or-
dinal data.

Ethical Considerations
The collection of patient records was carried out in accordance
with the principles of anonymity and confidentiality, following

the applicable ethical guidelines.
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Figure 1: Antibiotic prescription classification based on
Gyssens’algorithm [3].
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Results
1. General Characteristics
During the study period, 117 cases of septic shock were re-
corded out of a total of 1,349 hospitalizations, representing an
incidence of 8.6%. The mean age was 58.48 years, with a stan-
dard deviation of 14.93 and a range between 16 and 90 years.
The majority of patients (47.9%) were aged between 60 and 80
years. Men were more affected than women, with a sex ratio of
1.54. One or more underlying chronic diseases were identified
in 79.5% of the patients, with diabetes being the most prevalent
(47%), followed by hypertension (22%).
Among the patients, 56% had undergone prior surgery, and
37.6% had a history of substance use. The average length of
hospitalization was 6.8 days. These data are detailed in Table
1.
Table 1: General characteristics.
General characteristics

Age® | 58.48+14.93
Age categories [1]:

18 - 38 ans 7(6%)

39 — 59 ans 35(29.9%)
60 — 80 ans 56(47.9%)
+ 80 ans 19(16.2%)
Sex [1]

FM 46(39.3%)
Medical history [11] 71(60.7%)

Diabetes Hypertension Cancer
Heart disease Asthma Allergy
Surgical history Toxic habits

54(47%)
25(22%)
15(13%)
23(12%)
4(3%)
Average length of hospital stay | 4(3%)
65.52(56%)
44(37.6%)
6.8

2. Clinico-Biological Parameters

Clinically, the signs observed in our patients included fever in
64.1% of cases, confusion in 13.7%, tachypnea in 23.9%, and
hemodynamic instability in 28.2% of cases.

Biologically, anemia was present in 84.6% of cases, and leuko-
cytosis was observed in 59.8% of patients. Regarding platelet
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levels, thrombocytopenia was 1dentified in 47% of cases, while
thrombocytosis was noted in 16.2%. A low prothrombin time
(PT) was found in 76.9% of cases, and an extended activated
partial thromboplastin time (aPTT) was observed in 48.7%.
Electrolyte imbalances were detected in 41.9% of cases, in-
creased creatinine levels in 58.1%, hepatic cytolysis in 33%,
elevated CRP in 68.5%, and hypoalbuminemia in 58%.

The median SOFA score was 6, with an interquartile range

TQR) of 5-7.

3. Antibiotic Therapy

Antibiotic therapy was initiated in 48.7% of patients prior to
their admission to the intensive care unit. Residual antibiotic
levels were not measured in our patients.

The table below summarizes all the antibiotics prescribed to
the patients in our study.

Table 2: Antibiotics prescribed in the intensive care unit.

Antibiotics Dose Number of times used | Percentage of patients %
Metronidazole 500mg*3 /j 77 86,3%
Ceftriaxone 2¢/j 55 66,6%
Gentamicin 160 mg/j 39 45,2%
Amikacin 15mg/kg/j 12 20,5%
Tlgecycline 50mg*2 12 19,6%
Piperacillin- Tazobactam 4g 7 17,9%
Imipenem 500mg*4/j 13 15,3%
Moxifloxacin 400mg/j 8 12,8%
Levofloxacin 500mg/j 5 9,4%
Ciprofloxacin 500mg*2/j 8 9,4%
Ampicillin- Sulbactam 2¢g 9 2,5%
Amoxicillin-ac clavulanic acid 1g*3/ 29 2,5%
Vancomycin 1 1,7%
Meropeneme 500mg*3/j 1 1,7%
Trimetoprim- Sulfamethoxazole | 800/160mg*3/j | 1 0,85%
Colimycin 1 0,85%
Teicoplanin 400mg 1 0,85%
Rifampicin 1 0,85%

Table 3 : Most commonly prescribed antibiotic combinations for ICU patients

Number of antibiotics
administered

ANTIBIOTICS ADMINISTERED

%

- - Imipeneme

- - Ceftriaxone

4,3%

- Ceftriaxone + Metronidazole

- Amikacin + Imipenem

- Ceftriaxone + Cycline

15,3

- Metronidazole + Genta

- Metronidazole + Cycline

Amikacin + Pipera/Tazobactam

- Ceftriaxone+Metronidazole+Genta

- Metronidazole+Genta+Cycline
- Metronidazole+Aminoside+Imipenem

- Ceftriaxone+Metronidazole+Ciprofloxacin

40,2%

- Ceftriaxone+Metronidazole+Cycline
- Ceftriaxone+Metronidazole+Levofloxacin

- Ceftriaxone+Metronidazole+Moxifloxacin

- Aminoside+Cycline+Imipenem

- Metronidazole+Genta+Pipera/Tazobactam

Metronidazole+Aminoside+Pipera/Tazobactam

- Metronidazole+Cycline+Ciprofloxacin

- Ceftriaxone+Metronidazole+Genta+Amp/Sulbactam

- Genta+Pipera/Tazobactam+LevoFloxacin+Imipenem

- Ceftriaxone+Metronidazole+Genta+LevoFloxacin

- Metronidazole+Amikacin+Imipenem+Revofloxacin

- Ceftriaxone+Metro+Amikacin+Meropenem

- Metronidazole+Cycline+Meropenem+Vancomycin

21,3%

- Ceftriaxone+Metronidazole+Genta+Ciprofloxacin

- Ceftriaxone+Metronidazole+Cycline+Ciprofloxacin

- Ceftriaxone+Metronidazole+Genta+cycline

- Ceftriaxone+Metronidazole+Genta+Moxifloxacin

- Ceftriaxone+Metronidazole+Genta+Amox/ac clavy

Metronidazole+Genta+Pipera/Tazobactam+Moxifloxacin

- Ceftriaxone+Metronidazole+Cycline+Imipenem

- Ceftriaxone+Metronidazole+Genta+Cycline+Ciprofloxacin

- Ceftriaxone+Metronidazole+Cycline+Moxifloxacin+Ciprofloxacin

- Ceftriaxone+Metronidazole+Cycline+ Amikacin+ Amp/sulbactam
- Ceftriaxone+Metronidazole+Genta+Amikacin+ Amp/Sulbactam

- Ceftriaxone+Metronidazole+Genta+Pipera/Tazobactam+Moxifloxacin

- Ceftriaxone+Metronidazole+Genta+Amikacin+Pipera/Tazobactam
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- Ceftriaxone+Metronidazole+Genta+Pipera/Tazobactam+Moxifloxacin 14,5%
- Metronidazole+Amikacin+Cycline+Imipenenme+Ciprofloxacin
- Ceftriaxone+Metronidazole+Genta+Amikacin+Pipera/Tazobactam
5 - Ceftriaxone+Metronidazole+Genta+Pipera/Tazobactam+Levofloxacin
- Metronidazole+Pipera/Tazobactam+Ciprofloxacin+Amp/Sulbactam
- Metronidazole+Amikacin+Imipenem+Meropenem+Rifampicin
- Ceftriaxone+Metronidazole+Genta+Pipera/Tazobactam+Moxifloxacin
- Ceftriaxone+Metronidazole+Cycline+Pipera/Tazobactam+Trimetoprim/Sulfa
- Ceftriaxone+Metronidazole+Genta+Cycline+Pipera/Tazobactam+Moxifloxaci
- Metronidazole+Amikacin+Pipera/Tazobactam+Imipeneme+Moxifloxacin+V anco-
6 mycin . . — _ _ 4.3%
- Ceftriaxone+Metronidazole+Genta+Amikacin+Cycline+Pipera/Tazobactam ’
- Ceftriaxone+Metronidazole+Genta+Amikacin+Imipenem+Levofloxacin
- Metronidazole+Genta+Pipera/Tazobactam+Imipenem+Levofloxacin+Colimycin
General total 100%
Several combinations of antibiotics were prescribed to patients Table 6: Correlation Tests (Duration of Antibiotic Therapy
throughout their stay in the intensive care unit. The Table 3 and Mortality).
summarizes the different combinations used. Correlation Tests p Value
The average duration of antibiotic treatments was 6.61 days, Pearson chi-square 0,023
ranging from 1 to 21 days. Likelihood ratio 0,038
Fisher's exact test 0,023
Mortality Analysis Phi 0,023
The overall mortality rate was 67.2%. Cramer's V 0,023

1. Mortality and Timing of Antibiotic Therapy:

There is a strong linear correlation between mortality and the
initiation of antibiotic therapy before admission to the inten-
sive care unit in bivariate analysis. This indicates that patients
who did not receive antibiotic therapy prior to ICU admission
had a higher mortality rate compared to those who received it
beforehand.

2. Mortality and duration of antibiotherapy :

To determine whether there is a link between mortality and in-
sufficient duration of antibiotic therapy, we conducted a series
of statistical tests. All tests demonstrated a close relationship
between the duration of antibiotic therapy and mortality.
Mortality in the group with a duration of antibiotic therapy of
less than 4 days was significantly higher than in the group with
a duration of more than 4 days.

3. Mortality and the Number of Antibiotics Administered:
The analysis of the association between the number of antibi-
otics received and mortality concluded that patients who re-
ceived 2, 3, 4, 5, or 6 antibiotics had a higher mortality rate
compared to those who received only one antibiotic.

4. Mortality and Gyssens Classification:

Ten records, representing 8.5% of the patients, could not be as-
sessed using the Gyssens classification due to insufficient data.
Antibiotic therapy was deemed appropriate in 57.2% of cases.
Errors in administration were identified in 42.6% of cases, pri-
marily involving a non-compliant spectrum in 29.8% and non-
compliant duration in 12.8% of cases. The mortality rate of
patients according to the Gyssens classification is summarized
in Figure 2 below.

Table 4: Analysis of mortality in relation to time to administration.

Mortality | Total | % of patients | r
Yes | No
Antibiotics Received Before admission to the ICU | 41 16 57 | 48.7% 1
After admission to the ICU | 38 22 60 51.2% 0.57
TOTAL 79 138 117 100%
Table 5: Analysis of mortality in relation to duration of antibiotherapy.
Mortality | Total | Percentage
Yes | No
. . 4 days or less 52 14 | 66 58,9%
Duration of antibiotherapy more than 4 days | 27 24 |51 41.1%
Total 79 |38 | 117 100%
Table 7: Analysis of mortality in relation to the number of antibiotics received.
3 o,
Number of Antibiotics administered lltllsﬁa;;g General total b p Value
1 2 3 5 4,3% 0,058
2 6 12 18 15,3% 0,004
3 13 [34 |47 40,2% 0,021
4 10 [ 15 |25 21,3% 0,050
5 6 11 17 14,5% 0,011
6 1 4 5 4,3% 0,039
General total 38 |79 117 100%
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Figure 2 : Mortality according to the GYSSENS classification.

Table 8: Analysis of mortality in relation to the GYSSENS classification.

GYSSENS Classification | % of patients | p Value

GYSSENS I 57,2% 0,119

GYSSENS III 12,8% 0,013

GYSSENS IV 29,8% 0,141

Table 9: Analysis of mortality in relation to the SOFA score.
SOFA Score 11:[3 RTA;"];:Y Number of patients % Correlation coefficient r

Score not calculated [ 5 4 9 7,6% 0,56
SOFA 2 I 0 1 0,85% 0,56
SOFA 3 9 5 14 11,9% 0,54
SOFA 4 5 5 10 8,5% 0,52
SOFA 5 9 19 28 23,9% 0,800
SOFA 6 4 17 21 17,.9% 0,86
SOFA 7 2 14 16 13,6% 0,92
SOFA § 3 10 13 11,1% 0,87
SOFA 9 0 1 1 0,85% 0,975
SOFA 10 0 3 3 2,5% 0,973
SOFA 12 0 I 1 0,85% 0,975
Total 38 79 117 100%

Table 10: Analysis of the relationship between changes in SOFA score and whether or
not patients had received prior antibiotherapy.

Antibiotherapy administered
Evolution of the SOFA | After admission Before admission | Total des Y Coefficient de correlation r
score to ICU to ICU patients °
SOFA not calculated 6 3 9 8,5% 0,9991
SOFA reduced 11 10 21 17,9% | 0,9998
SOFA increased 19 19 38 32,4% | 0,9991
Constant SOFA 24 25 49 41,8% | 1
Total 60 57 117 100%

It was concluded that patients who received antibiotic therapy
of inadequate duration had a higher mortality rate (p = 0.013)
compared to those who received antibiotic therapy with an in-
appropriate spectrum (p = 0.14).

5. Mortality and SOFA score:

The SOFA score was calculated for 92.4% of the patients,
while 7.6% of the patients could not be assessed due to insuf-
ficient data.

The higher the SOFA score, the greater the correlation with
mortality. The value of the summing d = 0.022

6. SOFA score and prior antibiotherapy:

We compared patients who received antibiotherapy before re-
suscitation and those who received it only after admission to
the intensive care unit on the basis of the rise in the SOFA
score.

These results indicate that despite the early administration of
antibiotics before ICU admission, the SOFA score does not

change. This suggests that prior antibiotic therapy does not im-
pact the evolution of the SOFA score.

7. Multivariate Analysis:

Predictive factors for mortality identified using logistic regres-

sion and confirmed by the Cox & Snell R-squared test, with a

predictive accuracy of 90%, were:

*  Inadequate antibiotic duration (GY SSENS III).

e SOFA score > 3.

e Administration of 3 or fewer antibiotics, or more than 5
antibiotics.

Discussion

Our study highlighted several key aspects of the management
of septic shock patients in our intensive care unit. The analysis
revealed an incidence of 8.6% for septic shock, primarily af-
fecting elderly patients with significant comorbidities, such as
diabetes (47%) and hypertension (22%). These findings align
with the literature, which indicates that patients with chronic
comorbidities are more likely to develop septic shock due to
their immunological and metabolic vulnerability [4-6].
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1. Incidence of Septic Shock

The prevalence of septic shock observed in our study was 8.6%,
a result consistent with international literature, where the inci-
dence of septic shock typically ranges between 6% and 12%
of ICU admissions [7]. A recent meta-analysis by Jean-Louis
Vincent et al. reported incidence rates from 7% to 23% across
various hospital settings [8]. Variations in reported rates may
be attributed to methodological differences between studies,
particularly regarding diagnostic criteria. Since the introduc-
tion of Sepsis-3 criteria, which are based on the SOFA score,
estimates of sepsis and septic shock incidence have evolved,
enabling more precise identification of severe cases requiring
intensive care [8].

2. Demographic Characteristics and Comorbidities

The mean age of patients was 58.5 years, with a male predomi-
nance (sex ratio: 1.54). These findings align with recent studies
indicating that septic shock primarily affects older individuals,
with higher incidence rates among men [9,10]. This gender dis-
parity may be related to hormonal and behavioral factors that
influence immune response and exposure to risk factors [9].
The role of comorbidities, particularly diabetes (47%) and hy-
pertension (22%), is well-documented in the literature. These
conditions increase susceptibility to infections and exagger-
ated inflammatory responses [4,5].

3. Clinical and Biological Manifestations

The clinical data, including fever, tachypnea, and hemody-
namic instability, along with biological abnormalities such as
anemia, thrombocytopenia, and hypoalbuminemia, observed
in our study are well-established markers of septic shock [7].
Fever reflects a systemic inflammatory response to an underly-
ing infection, while tachypnea is often associated with meta-
bolic acidosis or pulmonary dysfunction, indicating the sever-
ity of respiratory failure [11]). Hemodynamic instability, a key
criterion for septic shock according to Sepsis-3 definitions,
manifests as hypotension requiring vasopressors to maintain
adequate perfusion [7].

Biologically, anemia may result from blood loss or marrow
suppression due to inflammation, while thrombocytopenia is
often linked to excessive platelet consumption, particularly in
disseminated intravascular coagulation (DIC) [11]. Hypoalbu-
minemia reflects capillary leakage caused by endothelial dys-
function and is an indicator of severity [12,13]. Collectively,
these parameters underscore the complex pathophysiology of
septic shock, involving excessive inflammation, vascular dys-
regulation, and multiorgan failure, which are essential for diag-
nosis and management.

4. Timing of Antibiotic Administration

Only 48.7% of patients in our study received antibiotics before
ICU admission. This delay can be attributed to several context-
specific factors, including limited immediate availability of
certain antibiotics, prolonged diagnostic delays due to restrict-
ed access to microbiological tools, and late recognition of clin-
ical symptoms in patients often admitted in critical condition.
Current guidelines, such as the 2021 Surviving Sepsis Cam-
paign, emphasize the importance of administering broad-spec-
trum antibiotics within one hour of diagnosing septic shock to
limit infection progression and reduce the risk of organ failure
[14]. Studies have shown that delayed initiation of antibiot-
ic therapy is closely associated with a significant increase in
mortality. For instance, each hour of delay correlates with a

7.6% 1ncrease 1 mortality, highlighting the critical importance
of prompt management [15,16]. These results underscore the
need to strengthen diagnostic and therapeutic protocols to en-
sure timely initiation of antibiotic treatment in line with best
clinical practices.

5. Choice of Antibiotics and Combinations

Metronidazole (86.3%) and third-generation cephalosporins
(66.6%) were the most frequently used antibiotics, reflecting a
strategy aimed at covering a wide range of pathogens, includ-
ing anaerobes and Gram-negative bacilli, commonly involved
in abdominal and polymicrobial infections associated with sep-
tic shock [17]).

The administration of multiple antibiotics simultaneously—
sometimes up to six agents—while potentially justified for
complex or resistant infections, raises significant concerns.
These combinations increase the risks of toxicity, opportunistic
infections like Clostridioides difficile, and bacterial resistance,
a particularly critical issue in intensive care [18]. Internation-
al guidelines, such as the 2016 Surviving Sepsis Campaign,
recommend systematic reevaluation of antibiotic therapy af-
ter 48—72 hours based on microbiological results to reduce
overuse and optimize targeted treatment [16]. These findings
highlight the importance of implementing antimicrobial stew-
ardship programs in ICUs to streamline antibiotic use, mini-
mize bacterial resistance, reduce adverse effects, and optimize
associated costs [19].

6. Duration of Antibiotic Therapy

The average duration of antibiotic treatment in our study was
6.61 days, slightly below current recommendations, which
suggest a duration of 7 to 10 days for most severe infections,
depending on clinical response and microbiological data [16].
An inappropriate treatment duration, particularly if too short,
was clearly associated with increased mortality in our study,
a finding corroborated by the literature. Hellyer et al. demon-
strated that short durations increase the risk of relapse, per-
sistent infection, or resistance emergence, while excessive
prolongation may lead to side effects and microbiome imbal-
ances [20]. The use of biomarkers such as procalcitonin can
help individualize and optimize treatment duration, reducing
unnecessary exposure while maintaining equivalent clinical ef-
ficacy [21]. Rigorous clinical assessment is essential to adjust
antibiotic durations and improve outcomes in sepsis or septic
shock patients.

7. Impact of Antibiotic Therapy on Mortality

Our study revealed an overall mortality rate of 67.2%, with
higher mortality among patients who did not receive antibi-
otics before ICU admission. Recent guidelines, including the
2021 Surviving Sepsis Campaign, emphasize the administra-
tion of broad-spectrum antibiotics within one hour of diagnos-
ing septic shock, significantly reducing mortality [14]. Inap-
propriate antibiotic therapy, as identified through the Gyssens
classification, was associated with increased mortality, corrob-
orating findings by Weinberger et al., who demonstrated that
inadequate treatment doubles the risk of death [22]. Combining
prompt initiation with adjustments based on microbiological
results is crucial to improving outcomes.

8. Impact of SOFA Score on Mortality and the Role of Prior
Antibiotic Therapy
The SOFA score is a key tool for assessing organ failure and

6
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predicting mortality in sepsis patients. Our study shows a di-
rect correlation between higher SOFA scores and mortality,
with scores above 5 significantly associated with increased
risk. These findings align with recent literature showing that
each one-point increase in the SOFA score is linked to a sig-
nificant rise in mortality.

Huang et al. developed a model combining the SOFA score
with comorbidity indices, demonstrating superior performance
in predicting hospital mortality in sepsis [23]. Furthermore, dy-
namic trajectories of the SOFA score within the first 72 hours,
as analyzed by Palmowski et al., were robust predictors of 30-
day mortality [24].

Regarding antibiotic therapy, our study reveals that its admin-
istration before ICU admission does not directly impact SOFA
score trajectories, although rapid initiation is associated with an
overall reduction in mortality. Karakike et al. showed that early
SOFA score changes, particularly within the first seven days,
are key indicators of treatment response and survival in septic
shock [25]. Li et al. highlighted the importance of integrating
the SOFA score with other parameters, such as procalcitonin,
to optimize survival predictions and guide therapeutic deci-
sions [26]. These results confirm that while the SOFA score is
a reliable predictor, its utility is enhanced when integrated into
a multimodal approach, including the timeliness and optimiza-
tion of antibiotic therapy.

9. Study Limitations

Our study has certain limitations inherent to its retrospective
nature, such as reliance on available medical records and the
absence of specific microbiological data. However, as a single-
center study, it provides a detailed and contextualized analysis
of local practices, although validation in larger populations
may be needed to confirm the generalizability of the results.

Conclusion

Our study highlights the crucial importance of early and ap-
propriate antibiotic administration in patients with septic
shock. Delays or inadequacies in initial treatment are closely
associated with increased mortality. However, in the context
of low-income countries, these challenges are exacerbated by
significant logistical barriers, including limited availability of
essential antibiotics, budgetary constraints, and insufficient
infrastructure for optimal care. These realities complicate the
implementation of international recommendations and amplify
disparities in clinical outcomes.

Timely intervention, combined with the careful selection of an-
timicrobial agents, remains a cornerstone of management. Our
findings underscore the necessity of adapting clinical protocols
to local constraints and implementing antimicrobial steward-
ship programs tailored to these settings. These programs should
include better resource allocation, continuous medical training,
and improvements in supply chains to ensure adequate avail-
ability of treatments.

By strengthening these strategies, it would be possible to sig-
nificantly improve patient outcomes and reduce inequalities in
access to quality care. These observations also call for future
research to evaluate the impact of these interventions in re-
source-limited environments, taking into account local socio-
economic and epidemiological factors. Such efforts will not
only align clinical practices with the latest standards but also

better address the specific needs of patients in resource- con-
strained settings.
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