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(Abstract )
Introduction: Thrombocytopenia is a common complication among patients in intensive care units (ICUs), particularly
those suffering from septic shock. It is strongly associated with poor outcomes, including increased mortality. This study
aims to examine the epidemiological, clinical, biological, therapeutic, and prognostic characteristics of these patients to
identify predictive factors for mortality

Methods: We conducted a retrospective study of 148 patients with septic shock and thrombocytopenia admitted to the
Surgical Emergency Intensive Care Unit at IBN ROCHD University Hospital, Casablanca, from January 1, 2020, to
December 31, 2023. Patients with platelet counts below 150,000/uL were included. Data on demographics, clinical and
biological parameters, treatments, and outcomes were analyzed. Multivariate logistic regression was used to identify
factors associated with mortality.

Results: Of the 199 patients with septic shock, 148 (74.4%) developed thrombocytopenia. The average age of these pa-
tients was 55 years, with a predominance of male patients (sex ratio of 1.4). Key findings included an average ICU stay
of 4.9 days and septic shock onset averaging 2.8 days after admission. Fever, mucosal purpura, and cutaneous purpura
were common clinical signs. Most patients exhibited anemia (82%), leukocytosis (84%), and coagulation abnormalities,
including low prothrombin rate (89%) and prolonged aPTT (75%). The mortality rate was high at 89%. Multivariate
analysis revealed that factors significantly associated with increased mortality included fever or mucosal purpura, ane-
mia, low prothrombin rate, prolonged aPTT, elevated CRP levels (> 250 mg/L), and transfusions of red blood cells or
fresh frozen plasma. Conversely, a lower CRP level and the use of heparin were associated with better outcomes.

Conclusion: Thrombocytopenia in septic shock patients is a critical marker for identifying those at high risk of mortality.
While transfusion of platelet concentrates was not associated with improved outcomes in this study, further research
is needed to clarify its role. Identifying and addressing predictive factors can improve patient management and reduce

@ortalily. )
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Introduction thrombocytopenia is associated with an increased risk of bleed-
Thrombocytopenia is a frequent complication in critically ill ing, prolonged hospital stays, and higher mortality rates [3, 4].
patients admitted to intensive care units (ICUs) [1]. It affects

approximately 22% to 58% of these patients, with 15% to 30%  Sepsis, a major risk factor for thrombocytopenia, often precedes
developing severe forms characterized by platelet counts below  the onset of infection by 12 to 48 hours [5]. During septic states,
50,000/uL [2]. As an independent marker of poor prognosis, platelets play a central role in pathological processes, including
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heightened activation, increased interaction with the endotheli-
um, and a pro-coagulant state [6, 7]. These mechanisms contrib-
ute to reduced platelet counts, reflecting the severity of septic
shock and its associated complications.

Numerous studies have established thrombocytopenia as a pre-
dictive factor for mortality in septic shock [3,5, 8-10]. However,
few have explored other factors associated with mortality in this
context. This study focuses on patients with septic shock and
thrombocytopenia in a surgical emergency intensive care unit.
Our primary objective is to analyze the epidemiological, clin-
ical, biological, therapeutic, and evolutionary characteristics of
these patients to identify predictive factors for mortality.

Data Collection and Analysis

Study Design

This is a retrospective descriptive and analytical study involv-
ing 148 patients who developed thrombocytopenia during septic
shock over a three-year period (January 1, 2020, to December
31, 2023). The study was conducted in the Surgical Emergency
Intensive Care Unit (Pavilion 33) at IBN ROCHD University
Hospital, Casablanca, which specializes in managing critically
ill patients, particularly those requiring surgical interventions.

Patient Selection

The study included adult patients (=18 years) diagnosed with

septic shock, defined according to the need for vasopressor

drugs to maintain a mean arterial pressure of >65 mmHg due

to the absence of lactate measurements. Patients were eligible if

they developed thrombocytopenia (platelet count <150,000/uL)

during their ICU stay. Exclusion criteria included:

*  Death or discharge within the first 24 hours.

*  Pre-existing thrombocytopenia documented before ICU ad-
mission.

*  Hematological disorders causing thrombocytopenia.

e Incomplete or unusable medical records.

Data Collection

Patient data were extracted from medical records and included
demographics, medical and surgical history, reasons for hospi-
talization, clinical and paraclinical data, qSOFA score, length of
stay, time to thrombocytopenia onset, treatments received, and
outcomes.

Definitions

Key terms were defined to Ensure Consistency

*  Polypharmacy: Daily intake of more than two medications.
*  Fever: Body temperature above 38.5°C.

*  Hypothermia: Body temperature below 35°C.

Table 1: General Characteristics of the Patients

*  Anemia: Hemoglobin level below 130-140 g/L (13-14 g/
dL) in men and below 120-130 g/L (12-13 g/dL) in women.

*  Thrombocytopenia: Platelet count below 150,000/uL.

*  Mild thrombocytopenia: Platelet count between 150,000
and 100,000/uL.

*  Moderate thrombocytopenia: Platelet count between
100,000 and 50,000/puL.

* Severe thrombocytopenia: Platelet count below 50,000/
pL.

*  Leukocytosis: White blood cell count above 15,000/pL.

*  Leukopenia: White blood cell count below 4,000/uL.

e Low prothrombin time (PT): Prothrombin rate below 50%.

* Prolonged activated partial thromboplastin time
(aPTT): Patient-to-control ratio > 1.20.

*  Hepatic cytolysis: Transaminase levels more than three
times the normal value.

Statistical Analysis

Data were analyzed using SPSS-22 and Microsoft Excel 2016.
Multivariate logistic regression was employed to identify fac-
tors associated with mortality, with a significance threshold set
at p < 0.05. Descriptive statistics summarized demographic and
clinical characteristics, while appropriate comparative tests were
used to evaluate associations.

Results

Out of a total of 199 cases of septic shock recorded during the
study period, 148 patients developed thrombocytopenia, repre-
senting an incidence of 74.4%. The average age of the patients
was 55 years, ranging from 25 to 90 years, with a sex ratio of
1.4.

Regarding medical history, 58.1% of the patients had no comor-
bidities, while 10.1% had undergone major digestive surgery,
6.08% had undergone minor digestive surgery, and 1.3% had
undergone cardiac surgery. Polypharmacy was reported in 4 pa-
tients (2.7%), with the previous treatments primarily consisting
of antihypertensives, antidiabetics, and anticoagulants. Addi-
tionally, 24% of our patients had at least one toxic habit, with
21% being chronic smokers and 4.7% chronic alcohol users.

The length of stay for the patients ranged from 1 to 21 days, with
an average of 4.9 days. The time of onset for septic shock varied
between 1 and 20 days, with an average of 2.8 days.

Digestive pathologies were the primary reason for hospitaliza-
tion in our series, accounting for 52% of the cases. The general
characteristics of our population are detailed in Table 1.

General Characteristics n %
Agel 55 (25-90)
Sex
Female 61 41.3%
Male 87 58.7%
Medical History
Diabetes 12 8.1%
Hypertension (HTN) 20 13.5%
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Tumor Pathologies 4 2.7%
Surgical History 38 25.7%
Current Treatments
Polypharmacy 4 2.7%
Antihypertensives 7 4.7%
Oral Antidiabetics (OAD) 2 1.3%
Insulin 5 3.4%
Anticoagulants 4 2.7%
Toxic Habits 36 24%
Length of Stayl 4.9 (1-21)
Indications of Admission
Digestive Pathologies 77 52%
Polytrauma 24 16%
Neurosurgical Pathologies 27 18%
Skin Pathologies 7 5%
Urological Pathologies 6 4%
Pulmonary Pathologies 4 3%

1The numbers in parentheses indicate ranges.

Clinically, fever, mucosal purpura, and cutaneous purpura were the main clinical signs observed, with an average qSOFA score of 2

at admission. Table 2 lists the main clinical parameters found in our patients.

Table 2: Clinical Characteristics

Variables n %
Fever 121 82%
Hypothermia 7 5%
Apyrexia (absence of fever) 20 14%
Mucosal purpura 38 26%
Cutaneous purpura 44 30%
Intraoperative bleeding 10 7%
Gastrointestinal hemorrhage 15 10%

The biological parameters of our patients were mainly marked by anemia (82%), leukocytosis (84%), and a low prothrombin rate

(89%).
Table 3: Biological Variables in the Study Sample
Variables n %
Anemia 121 82%
Leukocytosis 124 84%
Leukopenia 5 3%
Low Prothrombin Rate (TP) 131 89%
Extended APTT (TCA) 90 61%
CRP < 250 mg/L 74 50%
CRP > 250 mg/L 44 27%
Hepatic Cytolysis 27 18%

Regarding therapeutic characteristics, 43% of patients received dual antibiotic therapy, while 32% received mono-antibiotic therapy,
and 21% received triple antibiotic therapy. On the other hand, only 14% of patients benefited from a platelet concentrate transfusion.

Table 4 : Therapeutic Interventions and Treatments
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Variables n %
Mono-Antibiotic Therapy 48 32%
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Dual Antibiotic Therapy 63 43%

Triple Antibiotic Therapy 31 21%
Quadruple Antibiotic Therapy 6 4%

Sedation 117 79%

Proton Pump Inhibitors 137 93%

Red Blood Cell Transfusion 86 58%

Platelet Concentrate 20 14%

Plasma 37 25%

Albumin 14 10%

Heparin 35 24%

Vitamin K 17 11%

The mortality rate in our sample was 89%. A multivariate anal-
ysis using logistic regression was conducted to identify poor
prognostic factors in patients with thrombocytopenia and septic
shock in intensive care settings.

Considering the characteristics measured at admission and
during the course of their hospitalization, those significantly as-
sociated with mortality in patients with thrombocytopenia and
septic shock in intensive care are: the onset of fever or muco-

sal purpura, anemia, a low prothrombin rate, an extended APTT
(Activated Partial Thromboplastin Time), a CRP level greater
than or equal to 250 mg/L, and the transfusion of red blood cells
or fresh frozen plasma.

On the other hand, variables associated with a good prognosis
in our patients were: a CRP level lower than 250 mg/L and the
use of heparin.

Table 5: Confidence Intervals and Odds Ratios for Clinical Variables

Variables P Value Odds Ratio Lower Bound (95%) Upper Bound (95%)
Fever <0.001 3.98 2 7.94
Mucosal Purpura <0.01 2.59 1.02 6.50
Anemia <0.001 3.68 1.84 7.35
Low Prothrombin Rate (TP) <0.001 5.39 2.54 11.44
Extended APTT (TCA) <0.05 1.89 1 3.59
CRP > 250 mg/L <0.001 17.89 2.39 133.99
Red Blood Cell Transfusion <0.001 4.05 1.995 8.242
Plasma <0.01 3.07 1.134 8.295
Platelet Concentrate <0.05 3.83 0.862 16.992
CRP < 250 mg/L <0.001 0.28 0.131 0.577
Heparin <0.001 0.48 0.244 0.946
Discussion exacerbated by endothelial dysfunction, disseminated intravas-

Thrombocytopenia is a frequent and serious complication in
critically ill patients with septic shock, as observed in 74.4%
of our study population. This incidence is notably higher than
the 55% reported by B. Sharma et al. and the 50-65% range de-
scribed in broader ICU studies [11, 12]. The discrepancy could
be attributed to differences in study populations, disease severi-
ty, and definitions of thrombocytopenia. For instance, our study
included patients in a surgical emergency intensive care unit,
where trauma and post-surgical conditions might predispose pa-
tients to more severe thrombocytopenia.

The pathophysiology of thrombocytopenia in septic shock is
multifactorial. Platelets play a crucial role not only in hemosta-
sis but also in modulating inflammatory and immune respons-
es [13]. During sepsis, platelet activation and consumption are

Page No: 04 /

www.mKkscienceset.com

cular coagulation (DIC), and cytokine storms, leading to rap-
id platelet depletion [14]. De Stoppelaar et al. highlighted that
thrombocytopenia triggers the release of pro-inflammatory me-
diators such as TNF-a and IL-6, which amplify septic inflam-
mation and worsen patient outcomes [15]. Consistent with these
findings, we observed a significant association between severe
thrombocytopenia and elevated inflammatory markers, includ-
ing CRP levels > 250 mg/L.

Predictors of Mortality

Our multivariate analysis identified several key predictors of
mortality, including fever, mucosal purpura, anemia, low pro-
thrombin rate, extended APTT, elevated CRP levels, and trans-
fusions of red blood cells or plasma. These results align with the
findings of Thiery-Antier et al., who demonstrated that thrombo-
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cytopenia within the first 24 hours of septic shock is a strong pre-
dictor of mortality in ICU patients [16]. Furthermore, persistent
thrombocytopenia or a significant drop in platelet count during the
ICU stay has been linked to increased mortality, corroborating the
importance of monitoring platelet dynamics over time [17].

Interestingly, our study also identified protective factors such as
CRP levels < 250 mg/L and the use of heparin. The latter find-
ing supports previous studies suggesting that anticoagulation
therapies, particularly low-dose heparin, may mitigate the risk
of thrombotic complications in septic patients while preserving
platelet counts [18]. However, the role of heparin in improving
outcomes remains controversial, as other studies have not con-
sistently demonstrated survival benefits [19]. Further random-
ized trials are needed to clarify its efficacy in this context.

Comparison of Therapeutic Interventions

Transfusions of red blood cells and plasma were associated with
poorer outcomes in our cohort. This finding aligns with previous
research indicating that transfusion-related complications, in-
cluding immunomodulation and pro-inflammatory effects, may
worsen septic shock outcomes [20]. Despite this, transfusions
are often unavoidable in patients with severe anemia or coagu-
lopathy, highlighting the need for stringent transfusion protocols
and individualized patient assessments.

Interestingly, only 14% of our patients received platelet con-
centrate transfusions, and this intervention was not significantly
associated with improved outcomes. Similar results have been re-
ported in other studies, where platelet transfusions failed to reduce
mortality or prevent bleeding in septic patients [21]. This may
reflect the complex balance between thrombocytopenia, coagu-
lation abnormalities, and the pro-thrombotic state seen in sepsis.

Limitations and Future Directions

Our study has several limitations that must be acknowledged.
The retrospective design and reliance on medical records may
introduce selection and information biases. The absence of
advanced diagnostic tools, such as peripheral blood smears or
platelet function tests, limits our ability to differentiate between
true thrombocytopenia and pseudo thrombocytopenia. Addition-
ally, variations in treatment protocols and patient severity across
different ICUs may affect the generalizability of our findings.

Despite these limitations, our study provides valuable insights
into the epidemiological, clinical, and therapeutic aspects of sep-
tic shock with thrombocytopenia. The high mortality rate (89%)
observed in our cohort underscores the critical need for early
identification and targeted management of high-risk patients.
Future research should focus on validating these findings in
larger, multicenter studies and exploring the potential benefits of
novel therapies, such as platelet-sparing agents or personalized
anticoagulation strategies.

Conclusion

Thrombocytopenia is a common and critical complication in
patients with septic shock, as demonstrated in our population,
and is associated with a notably high mortality rate. The iden-
tification of predictive factors such as fever, mucosal purpura,
anemia, coagulation abnormalities, and elevated CRP levels can
provide valuable tools for early risk stratification. This approach
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enables clinicians to prioritize intensive monitoring and targeted
interventions for patients at the highest risk of poor outcomes.

Although some studies suggest that platelet transfusions may im-
prove outcomes in septic shock our findings did not confirm this
association [22, 23]. This discrepancy highlights the complexity
of thrombocytopenia’s role in sepsis and underscores the need
for further prospective studies to better understand the potential
benefits and limitations of transfusion strategies in this context.

Our results emphasize the importance of integrating thrombocy-
topenia monitoring into routine sepsis management protocols.
By recognizing the clinical and biological markers associated
with increased mortality, healthcare providers can adopt more
personalized approaches to treatment, potentially improving sur-
vival rates.

Future research should focus on validating these findings in
larger, multicenter cohorts and exploring novel therapeutic
strategies, including the role of platelet-sparing agents or anti-
coagulation therapies, in improving outcomes for patients with
septic shock and thrombocytopenia [15, 18]. By advancing our
understanding of these critical associations, we can contribute to
reducing the global burden of sepsis-related mortality.
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