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Adjuvant Therapy In
Sepsis

Sepsis is a life-threatening condition. Learn how adjuvant therapy can help

improve patient outcomes and enhance survival rates.

Professor of Critical Care Medicine

Tehran/Iran
smrhashemian@sbmu.ac.ir




Definition and Purpose

Adjuvant therapy supports primary treatments and aims to enhance
the body's immune response in sepsis management.

Different types of adjuvant therapy, including antibiotics,

immunoglobulins, corticosteroids, and other immunomodulatory
agents, can be utilized.




Evidence and Effectiveness

[::37 Clinical Trials

Multiple clinical trials and studies provide evidence supporting the use of
adjuvant therapy in sepsis, demonstrating positive outcomes.

[2]- Improved Survival

Adjuvant therapy has shown promise in improving survival rates and reducing

morbidity among septic patients.
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Safety Considerations

While generally safe, careful consideration is needed to monitor potential side
effects and complications.




Challenges and Limitations

Varied Patient Response Potential Side Effects

Adjuvant therapy response can vary Like any medical intervention, adjuvant
among patients due to individual therapy carries potential risks and side
differences in immune function and effects that must be carefully considered.

disease progression.

Complexity

The administration and coordination of adjuvant therapies can be complex, requiring
interdisciplinary collaboration and expertise.




Future Directions
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Emerging Approaches Advancements Ongoing Investigation
Ongoing research aims to Technological advancements, Continued research efforts are
identify novel adjuvant therapy personalized medicine, and focused on unraveling the
approaches, exploring new precision therapies hold complexity of sepsis and
treatment modalities for promise for the future of further optimizing adjuvant

sepsis. adjuvant therapy. therapy strategies.



Conclusion

« Adjuvant therapy plays a crucial role in sepsis management, enhancing immune response, and
iImproving patient outcomes.

» The potential impact on survival rates makes further exploration and optimization of adjuvant
therapy a vital area of research.
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Introduction to Sepsis

Sepsis is a life-threatening condition caused by the body's extreme
* Decrease of HLA-DR expression response to an infection. It can lead to tissue damage, organ failure, and
* T- cell exhaustion
ath.
* Apoptosis of immune cells @ smrhashemian@sbmu.ac.ir
(i.e. lymphocytes, monocytes and antigen-
presenting cells)

matory events

Immunoparalysis
Nosocomial infections

Viral reactivation

Endotoxin tolerance
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Importance of Vitamin C In Sepsis
Treatment

@

Antioxidant
Properties

Vitamin C's strong
antioxidant nature
may help neutralize
oxidative stress, a
critical factor in sepsis
progression.

It plays a vital role in
supporting the
immune system, which
may aid in the fight
against sepsis-related
Infections.

@ Endothelial

Protection

Vitamin C can help
protect the
endothelium,
potentially reducing
the risk of sepsis-
related organ damage.



Mechanisms of Action of Vitamin C

In Sepsis

Anti-Inflammatory
Effects

Vitamin C may reduce pro-
inflammatory cytokines,
potentially mitigating the
inflammatory response in
sepsis.

Oxidative Stress
Reduction

It can decrease oxidative
stress, thereby minimizing
cellular damage and
supporting vital organ
functions.

Microcirculatory
Support

Vitamin C promotes
microcirculation, aiding in
tissue perfusion and
oxygenation during sepsis.



Clinical Studies on the use of
Vitamin C In Sepsis
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Positive Findings

Several studies have
shown promising results,
indicating potential
benefits of vitamin C in
sepsis management.

)

\sepsis cases.

Diverse Populations

Research encompasses
diverse patient groups,
enhancing the
understanding of vitamin
C's impact on varied

N/

Robust Evidence

Notable scientific
evidence supports the
favorable effects of
vitamin C
supplementation in

)

ksepsis outcomes.
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Benefits of Vitamin C in Sepsis
Outcomes

@ Mortality Reduction

Vitamin C supplementation may It shows promise in preserving

contribute to decreased mortality organ function, potentially leading to

rates among septic patients. improved recovery in sepsis
survivors.

@ Infection Mitigation

There's evidence suggesting a potential reduction in secondary infections among

sepsis patients receiving vitamin C.




Recommended Dosage and
Administration of Vitamin C in
Sepsis

200mg IV infusion

Starting Dose Administration
An initial dosage of approximately 200mg may Intravenous infusion is often utilized for swift
be recommended, to be adjusted as per the and precise delivery, particularly in critical

patient's condition. sepsis cases.



Potential Side Effects and

Contraindications of Vitamin C In

Sepsis

Adverse Reactions

Possible side effects
include nausea, diarrhea,
and abdominal cramps,
especially with high vitamin
C doses.

Renal Impairment

Patients with kidney
diseases need close
monitoring, as excessive
vitamin C consumption may
affect renal function.

Allergy Risk

Individuals with a history of
hypersensitivity to vitamin C
should exercise caution
under professional
guidance.



Conclusion and Future Directions
for Research

@* Therapeutic Evolution

Enhancing vitamin C's role in sepsis management requires extensive
research, paving the way for more targeted interventions.

Fine-tuning vitamin C's usage in diverse sepsis scenarios is vital for
maximizing its therapeutic benefits.

@7 Exploration & Innovation

Further investigations into combinational therapies and novel formulations
could revolutionize sepsis treatment paradigms.
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Risk Stratification and
Personalized Approaches

\/
Individual Risk Profiling
1 Developing precise tools for identifying patients who are most likely to benefit
from vitamin C intervention is essential.
\/
Customized strategies based on patient-specific sepsis characteristics can
optimize the efficacy of vitamin C treatment.
\/
Personalized Therapy
3 Focusing on tailored approaches may lead to improved outcomes and reduced
adverse effects in sepsis management.
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Introduction to NAC In
Sepsis

« Decrease of HLA-DR expression N-acetylcysteine (NAC) is a promising compound for the treatment of sepsis.
* T-cell exhaustion It has garnered significant attention due to its potential to mitigate the
* Apoptosis of immune cells damaging effects of this life-threatening condition.

(i.e. lymphocytes, monocytes and antigen-
presenting cells)

smrhashemian@sbmu.ac.ir

nmatory events

Immunoparalysis
Nosocomial infections
Viral reactivation g
Endotoxin tolerance "L



Definition and Causes of Sepsis

Definition Causes

Sepsis is a severe condition triggered by the Common causes include pneumonia, abdominal

body's overwhelming and dysregulated response infections, and urinary tract infections, among

to an infection. others.



Importance of Early Diagnosis and

Treatment

1 Early Detection

Timing is crucial as early identification
of sepsis can significantly improve
patient outcomes.

Prompt Medical Intervention

Early treatment with appropriate
antibiotics and supportive care is vital
to combating sepsis.



PCB

Role of N-acetylcysteine (NAC) In
Sepsis

Antioxidant Properties

1 NAC functions as an antioxidant, scavenging free radicals and reducing oxidative
stress, key factors in the development of sepsis.

Mucolytic Action

2 Its mucolytic properties help in clearing airway secretions, potentially reducing the
risk of respiratory complications associated with sepsis.



Mechanisms of Action of NAC In Sepsis

Modulation of Inflammatory Enhancement of Cellular Function
RESpONSE By improving mitochondrial function and cellular
NAC may attenuate inflammatory cascades, redox status, NAC could help mitigate sepsis-
contributing to the regulation of immune system induced organ damage.

hyperactivation in sepsis.



Clinical Studies and Evidence Supporting
the Use of NAC In Sepsis

Study 1 Positive impact on patient survival rates.

Study 2 Reduction in systemic inflammatory markers.



Potential Benefits and Risks of NAC In
Sepsis Treatment

Benefits RISKS

Improved Clinical Outcomes Potential Renal Toxicity

The use of NAC may lead to reduced organ failure NAC administration may pose risks of renal
and lower mortality rates. impairment in certain patient populations.



Conclusion and Future Directions
for NAC In Sepsis Research
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1 Present

Continued investigations to elucidate novel applications of NAC in sepsis
management.

2 Future

Exploration of targeted NAC-based therapeutics for sepsis tailored to individual
patient profiles.




Melatonin in Sepsis

Melatonin is a hormone that plays a crucial role in regulating the sleep-wake
cycle and other essential functions. It also exhibits antioxidant, anti-
inflammatory, and immunomodulatory properties, making it a potential
therapeutic agent for the treatment of sepsis.




Antioxidant Activity

Melatonin's ability to scavenge free
radicals and reduce oxidative stress
contributes to its protective effects in
sepsis.

Nitric Oxide Regulation

Mechanisms of Action

Immunomodulation

Melatonin can modulate the immune
response, potentially mitigating the
harmful effects of excessive
inflammation in sepsis.

Regulation of nitric oxide production by melatonin may help maintain vascular function

and prevent tissue damage in sepsis.
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Preclinical Studies

Animal Models

Studies in animal models have shown that

melatonin administration improves survival rates

and reduces organ damage in sepsis.

Animal models

Aque

Golden Syrian hamster

Clinical features

ymptoms included changes in
respiratory pattem and plioerection, as
well as loss of appetite, hunchback,
pale complexion, dehydration and
weight lo

~Histopathological examination showed
mild to moderate interstitial pneumonia

The symptoms included elevated body
temperature, reduced ac
occasionally coughing

—Histopatho axamination showed

—The symploms inc slight bristled
fur and weight loss

~Hestopathological examination showed
moderate interstitial pneumonia

--The symptom was

—Histopatholegical examination showed
increased  inflammatory  cells  and
consclidation in the lung

Model applications

--DNA vaccines expressing differant forms of S protein protectad
rhesus jues from SARS-CoV-2 infection

—~Human monoclonal CBS antibody had a protective eff on
SARS-CoV-2 Infected mesus macaques by reducing virus titers
and inhibiting pathological lung injury

Infected rhesus macaques treated with remdesivic showed low
lung viral loads and reduced lung damage

al lipopeptide fusion inhibilors prevented direct-contact
SARS-CoV-2 transmisslon in fer:

--Therapeutically administered MK-4482/EIDD-2801 blocked
SARS-CoV-2 transmission il

Prophylactic intranasal administration of INNA-051 reduced
upper respiratory tract viral shedding in the ferret model

~MDE5 antibody provided protection against SARS-CoV-2
infection of K18-hACE2 transgenic mice

wine and bafilomycin A1 relleved viral pneumonia in
hACE2 transgenic mice

-MVA-vectored vaccine shielded hACE2 transgenic mice from
SARS-CoV-2 infe:

~Surgical mask parition reduced the non-contact transmiasion
between golden Syrian hamsters, suggesting that surgical masks
might prevent SARS-CoV-2 transmission

sutralizing antibody CC12.1 protected from weight loss and
ung virus replication in SARS-CoV-2 infected Syrian hamsters

—Passive transfer of convalescent sarum to SARS-CoV-2 infected
hamsters inhibited virus repication in the respiratory tract

Mechanistic Insights

Preclinical research has elucidated the specific
pathways through which melatonin exerts its
protective effects, providing valuable insights for
clinical applications.
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Clinical Studies

1 Phase | and Il Trials

Early-phase clinical trials have demonstrated the safety and tolerability of melatonin in
septic patients, establishing the groundwork for further investigation.

2 Phase Il Trials

Large-scale clinical trials are underway to evaluate the efficacy of melatonin as an
adjunctive therapy in sepsis management, with promising preliminary results.

3 Meta-Analysis

Meta-analyses have highlighted the potential of melatonin to improve outcomes and
reduce mortality rates in septic patients, signaling a paradigm shift in treatment
approaches.
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Potential Therapeutic Applications

Adjunctive Therapy

Melatonin may serve as a valuable adjunctive
therapy to standard sepsis management,
potentially improving patient outcomes and
reducing the burden on healthcare resources.

Targeted Interventions

Targeted interventions utilizing melatonin's
multifaceted properties could address specific
pathophysiological mechanisms contributing to
sepsis progression.



Conclusion and Future Directions

Translational Research

1 Translating preclinical and clinical findings into clinical practice is essential to
harness the full therapeutic potential of melatonin in sepsis.

Personalized Medicine

2 Developing personalized treatment strategies based on patient-specific factors
and melatonin's pharmacokinetics could optimize sepsis management.

Innovative Formulations

3 Developing innovative formulations and delivery methods for melatonin can
enhance its bioavailability and therapeutic efficacy in septic patients.
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Plasma

Introduction to

ma Plasmapheresis

arator

Plasmapheresis is a medical procedure that involves separating plasma from
blood and then returning the remaining components to the patient. The
plasma can be replaced with a substitute, such as albumin or a combination

ﬂﬂﬂheoﬁlter 1—}]

ells

of saline and albumin.
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lood Filtered Plasm



Skin or Soft Tissue

Infection
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What Is Sepsis?

Dangerous Infection

Sepsisis a life-
threatening condition that
arises when the body's
response to infection
causes widespread
inflammation, leading to
organ dysfunction.

2
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Symptoms and
Severity

Common symptoms
include fever, rapid heart
rate, and rapid breathing,
and can progress to
septic shock and multiple
organ failure if not treated

promptly.

Pneumonia

Rloodstream Infection

Medical Emergency

It requires immediate
medical attention, often in
an intensive care unit,
and prompt
administration of
antibiotics and
intravenous fluids.




Role of Plasmapheresis in Sepsis
Treatment

Improving Outcomes Modulating Immune Response
Plasmapheresis is carried out to remove By eliminating harmful substances and calming the
inflammatory mediators from the blood, potentially immune response, plasmapheresis can help in
reducing the severity of sepsis and improving regulating the immune system's activity during

patient outcomes. sepsis.



Mechanism of Action

Removal of Toxins Fluid Replacement

During plasmapheresis, toxins and Simultaneously, the procedure allows for the
inflammatory substances are removed from the replacement of removed plasma with
bloodstream, reducing their harmful effects on substances that can support circulation and

the body. immune function.



Evidence Supporting the Use of
Plasmapheresis in Sepsis

Clinical Studies

1 Several clinical trials have demonstrated that plasmapheresis can lead to
reductions in mortality and improve organ function in septic patients.

Meta-Analysis Findings

2 Meta-analyses of the available evidence have shown consistent trends towards
improved outcomes in patients treated with plasmapheresis for sepsis.



Potential Benefits and Risks

3

Benefits

Reduction in inflammatory mediators, improved
hemodynamics, and modulation of immune
responses are among the potential benefits.

2

Risks

Potential risks include hypotension, allergic
reactions, and depletion of coagulation factors,
warranting careful patient monitoring.



Case Studies and Success Stories

Casel Significant Clinical Improvement Following
Plasmapheresis

Case 2 Reduced Mortality Rate in Septic Patients
Treated with Plasmapheresis



Conclusion and Future Directions

1 Conclusion

Plasmapheresis holds promise as an adjunctive therapy for severe sepsis, with accumulating
evidence supporting its role in improving patient outcomes.

2 Future Directions

Ongoing research is focused on refining patient selection criteria and standardizing protocols
for optimal utilization of plasmapheresis in septic patients.
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Hemoperfusion In
Sepsis

Discover how hemoperfusion, a cutting-edge therapy, is revolutionizing
the treatment of sepsis and saving lives. Explore its mechanism of action

and the evidence supporting its efficacy.

smrhashemian@sbmu.ac.ir




Introduction

Sepsis is a life-threatening condition characterized by a dysregulated immune response to an infection.
Timely and efficient management of sepsis is crucial for patient outcomes.



Hemoperfusion

Hemoperfusion is a therapeutic technique that involves removing harmful
substances from the blood to alleviate the inflammatory response in

sepsis patients.




Evidence of Efficacy

Research Studies Positive Impact

Scientific studies have demonstrated Hemoperfusion has shown promising
the effectiveness of hemoperfusion in results in reducing the severity of
reducing mortality rates and improving sepsis-related complications and
organ function in septic patients. shortening the duration of ICU stay.

Improved Outcomes

Patients treated with hemoperfusion have experienced better survival rates and a
reduced risk of multi-organ failure compared to standard treatment alone.




Limitations and Challenges

1 Potential Complications

Hemoperfusion may carry certain risks
such as bleeding, infection, and vascular
access-related complications.

Availability and Cost

The widespread adoption of
hemoperfusion is hindered by its limited
availability and the associated costs, which
may pose challenges in resource-
constrained settings.



Current Guidelines and
Recommendations

Medical Societies Recommendations

International Sepsis Forum Recommends considering the use of
hemoperfusion in septic patients with
persistent hyperinflammatory response despite
standard therapy.

European Society of Intensive Care Medicine Recommends considering hemoperfusion as
an adjunctive therapy in sepsis patients with
documented high cytokine levels.

Surviving Sepsis Campaign Recommends hemoperfusion as a treatment
option in septic shock patients with high
cytokine levels.



Future Directions and Conclusion

1 Ongoing Research

Researchers are exploring novel hemoperfusion techniques, such as targeting
specific pro-inflammatory cytokines, to further enhance its therapeutic
potential.

2 Potential Advancements

The integration of hemoperfusion into personalized sepsis management plans
holds promise for improved patient outcomes and reduced healthcare burden.

3 Summary

Hemoperfusion is a valuable therapeutic option in the management of sepsis,
offering the potential to improve survival rates and mitigate sepsis-related
complications.




