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Exploring blind alleys

Anakinra

SEPSIS

Xigris, activated protein C



Surviving sepsis campaign – addit ional  therapies

Corticosteroids: For adults with septic shock and an ongoing requirement for vasopressor therapy we suggest
using IV corticosteroids. 
• Weak recommendation; moderate quality of evidence

Blood purification: For adults with sepsis or septic shock, we suggest against using polymyxin B 
haemoperfusion. 
• Weak recommendation; low quality of evidence

IVIG: For adults with sepsis or septic shock, we suggest against using intravenous immunoglobulins
• Weak recommendation, low quality of evidence

Vitamin C: For adults with sepsis or septic shock, we suggest against using IV vitamin C
• Weak recommendation, low quality of evidence.



 Nakamori Y et al.: Immune Deregulation in Sepsis and Septic Shock: 
Reversing Immune Paralysis by Targeting PD-1/PD-L1 Pathway. 2021



 Steinhagen F et al.: Immunotherapy in sepsis - brake or accelerate? 
Pharmacol Ther. 2020.





Inhibition of excessive inflammation

• Blocking TLR-4 receptor (Eritoran) – mortality not reduced (n=1961) – widrawn from further clinical testing
• Anti-TLR4 monoclonal Ab – phase I testing

• Blocking TNFα (neutralising fusion protein) – didn’t reduce mortality (1996)
• Afelimomab (anti-TNF Ab) – significant reduction in mortality in subgroup of patients (IL-6 > 1000pg/ml) (2004)

• Blocking IL-1 receptor (rh IL-1RA, Anakinra) – non-significant (2-5%) reduction in mortality
• Retrospective subgroup analysis – significant mortality reduction (45,4 vs. 34,3%) in subgroup of patients with baseline

(IL-1RA > 2071pg/ml)

• Targeting immuno-thrombosis (activated protein C, drotrecogin alpha) – anti-inflammatory, anti-apoptotic
effects – did not reduced mortality.

 Meyer NJ et al.: Mortality Benefit of Recombinant Human Interleukin-1 Receptor Antagonist for Sepsis Varies by 
Initial Interleukin-1 Receptor Antagonist Plasma Concentration. Crit Care Med. 2018

N o n - p h a r m a c o l o g i c a l s t r a t e g i e s

• Polymyxin B hemoperfusion – neutralize LPS, failed to improve survival
• CytoSorb – removing PAMPs, DAMPs, cytokines, …, failed to remove IL-6, organ dysfunction
• Plasma Exchange – running RCT (EXCHANGE) -reduces cytokines, improved hemodynamics.



Inhibition of excessive inflammation



Immune augmentation

• Granulocyte-macrophage colony-stimulating factor (GM-CSF) – restores HLA-DR expression, cytokine 
production – so far not associated with survival benefit

• Running RCT (GRID) – HLA-DR guided GM-CSF therapy (effect on secondary infections)

• Interferon gamma IFNγ – promissing clinical results, running RCT

• Mesenchymal stem cells – reduces organ injury and mortality  in animal models, 2 phase II RCTs running

• Intravenous immunoglobulin (IVIG) - results are in-consistent. Meta-analyses of these studies failed to 
show an overall benefit

• IgM-enriched immunoglobulin (IVIgM) - meta-analysis of nineteen studies showed reduced mortality risk, -RCT is ongoing
(monitoring HLA-DR, cytokines, immunoglobulins to sort patients based on therapy effect). 

• Immune checkpoint inhibitors - Immune checkpoint receptors activate inhibitory pathways that are
essential for self-tolerance.  → apoptosis, senescence death.

• PD-1/PD-L1 – programmed cell death receptor/ligand. Monoclonal anti-PD-1 Ab - nivolumab



Immune augmentation



Immune augmentation• Potentially adjunctive treatment for refractory/resistant fungal
infections?

A case report:
• Immunocompetent host, woman, 30 yo, severe pelvic trauma

Refractory mycotic infection despite surgery source control
(splenectomy, gastrectomy) and convetional therapy.

•
Low absolute lymphocyte count, low monocyte HLA-DR 
expression, and increased expression of programmed death-1 (PD-
1) on T-cells

• Immunoadjuvant therapy with interferon-γ (100 μg X3/wk for 5 
doses) starting on D28, followed by a single 250 mg dose of 
nivolumab on D30.

• Subsequent immunological examinations showed increases in 
absolute lymphocyte count, monocyte HLA-DR expression, and 
CD8 T-cells, and decreased T-cell PD-1 expression

• Pt improved slowly, and repeat CT scans showed no residual
infection, 

• D80 – discharged from ICU 



Macrophage activation-l ike syndrom - MALS 
= Secondary Hemophagocytic lymphohistocytosis
(sHLH)

• fulminant cytokine storm and fatal cause of 
MODS 

• Fever, pancytopenia, tissue hemophagocytosis, 
liver dysfunction, coagulopathy

• uncontrolled activation and proliferation of 
macrophages, and T lymphocytes, with a marked 
increase in circulating cytokines, such as IFN-
gamma, and GM-CSF. 

• increased levels of Ferritin, IL-6, IL-18, INF-γ, …

• H Score



Macrophage activation-l ike syndrom - MALS 
• Ferritin levels above 4420 ng/ml
• The frequency of MALS was 3.7% and 4.3%
• MALS was an independent risk factor for 10-day mortality
• less than 15% decrease of ferritin on day 3 was associated with more 

than 90% sensitivity for unfavorable outcome 

• A Trial of Validation and Restoration of Immune Dysfunction in Severe Infections and Sepsis (PROVIDE, NCT03332225) –
Athens, Greece – recruitment completed, not yet published.

• 3 arms (Anakinra, Recombinant human interferon-gamma, placebo)



Study Re-analysis

• HBD/DIC group (MAS): patients with severe sepsis who demonstrate BOTH 
hepatobiliary dysfunction and DIC features

Anakinra



Vanish study re-analysis

Antcliffe et al., 2019 - Transcriptomic Signatures in Sepsis and a Differential Response to Steroids. From the 
VANISH Randomized Trial

• Patients with the SRS2 phenotype had worse mortality when receiving corticoids as part of septic shock 
treatment



Precision medicine

• Stanski NL, Wong HR. Prognostic and predictive enrichment in sepsis. Nat Rev Nephrol. 2019 



Prognostic/predictive enrichment

• Stanski NL, Wong HR. Prognostic and predictive enrichment in sepsis. Nat Rev Nephrol. 2019 



Artificial inteligence

 Nakamori Y et al.: Immune Deregulation in Sepsis and Septic Shock: Reversing Immune Paralysis by Targeting PD-1/PD-L1 Pathway. 2021
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Thank you for your attention !
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