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“Sepsis should be defined as life-
threatening  organ dysfunction caused by a 
dysregulated host response to infection”



Organ dysfunction can be identified as 
an acute change in total SOFA score 

≥2 points consequent to the infection.

A SOFA score ≥2 reflects an overall 
mortality risk of approximately 10%





Cualquier patógeno puede causar sepsis:
(Bacterias, Virus, Hongos)

Infecciones más frecuentes causantes de sepsis



Global, regional, and national sepsis incidence and mortality, 1990-2017: 
analysis for the Global Burden of Disease Study.

Rudd KE, et al. Lancet. 2020 Jan 18;395(10219):200-211.

Impact of sepsis in the world

47 – 50 x 106 cases /year 11 x 106 deaths

1 out of 5 deaths is
associated with sepsis

Severe consequences in 
survivors
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Frequent
finding in CAP 

and sepsis

Igs levels



• Important role for natural IgM in the clearance of 
Oxidation-specific epitopes

• Neutralization of their proinflammatory properties.

2015, 56, 440-448

Tsiantoulas T et al



Toussaint S, Gerlach H.
Curr Infect Dis Rep. 2012 Oct;14(5):522-9.



Mucosal immunity



Hypo-
gammaglobulinemia

Ig levels below
normality

de la Torre MC
et al

Venet F
et al

Taccone FS 
et al



Justel M et al
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Inverse correlation between Igs and citokine levels







Controversial 
influence of 

hypogamma on
prognosis...







Do isotypes matter? 





Is there any synergy
between

immunoglobulin isotypes? 



Influence of individual immunoglobulin isotypes on survival in sepsis
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Synergistic association between IgG IgA IgM…
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Combined score IgG2 + IgM

Justel M et al



What is the infuence of 
other immunity actors? 





Immunological profiling to assess
disease severity and prognosis in CAP

www.thelancet.com/respiratory              
Vol 5 December 2017 e36

Bermejo-Martin JF, Almansa R, Martin-
Fernandez M, Menendez R, Torres A.



Immunoglobulins kill bacteria 
by activation of the classical

pathway of complement system

We need to asses complement
factors levels and function!

Image from



Immunological effects of IVIG in very premature neonates. 
JL. Wynn et al. Journal of Perinatology (2010), 30, 635-642

Immunoglobulins promote
bacterial opsonization by

neutrophils

We need to asses neutrophil 
counts!



Is the predictive ability of  
immunoglobulins different

depending on sepsis severity ? 



The protective association of endogenous 
immunoglobulins against sepsis mortality is restricted to 

patients with moderate organ failure. 

Ignacio Martin-Loeches, Arturo Muriel-Bombín, Ricard Ferrer, Antonio Artigas, 
Jordi Sole-Violan, Leonardo Lorente, David Andaluz-Ojeda, Adriele Prina-Mello, 

Ruben Herrán-Monge, Borja Suberviola, Ana Rodriguez-Fernandez,  Pedro Merino, 
Ana M Loza, Pablo Garcia-Olivares, Eduardo Anton, Eduardo Tamayo, Wysali

Trapiello, Jesús Blanco, Jesús F Bermejo-Martin
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Status: response to reviewers



SOFA < 8

SOFA > 8 (n = 156)

(n = 122)

278 patients admitted to the ICU with sepsis

Two
groups



SOFA > 8

p = 0.867 p = 0.912 p = 0.091

p = 0.554 p = 0.554 p = 0.660



SOFA < 8

p = 0.007 p = 0.005 p = 0.018

p = 0.026 p = 0.050 p < 0.001



What is the influence of
immunoglobulins against

specific microbes? 



Stenzel A et al:
S. aureus-specific serum IgG levels at diagnosis of S. aureus

infection were lower in patients developing sepsis than in 
patients without sepsis (P<0.05).



Evaluation of the presence of specific neutralizing antibodies
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Low anti-SARS-CoV-2 S antibody levels predict increased mortality 
and dissemination of viral material to blood in critical COVID-19

Critically-ill 
COVID-19 

patient

Absent/low
anti-S IgG anti-S IgM

High viral RNA load

N-antigenemia Increased, 
earlier

mortality
Plasma

(first day at 
the ICU) 

Patient vector created by freepik ( www.freepik.com-https://www.freepik.com/vectors/patient)
Blood vessel created by smart servier medical art (https://smart.servier.com/)

FI: 8.99 (Q1)



Anti-S IgM 
at ICU 

admission

Anti-S IgG 
at ICU 

admission
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What about therapies
replacing Igs? 



Conclusions:
In patients with score-defined severe sepsis, ivIgG with a total 

dose of 0.9 g/kg body weight does not reduce mortality.

Crit Care Med. 2007 Dec;35(12):2693-2701



APACHE II in IVIG group

APACHE II in placebo group

27.6 + 4.5

28.0 +4.5
SBITs

IVIG contained only IgG and….

APACHE-II score
for the less severe group 18 + 5.6
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The highest impact on mortality risk was for ISC IgGAM !



SOFA < 8 

The majority of cases of sepsis !!! 

The good news is…..



OK, large studies…..
but more oriented please…!

•SOFA score

•Basal levels of  
IgG, IgA and IgM

“We encourage large 
multicenter studies to 
further evaluate the 

effectiveness of  polyclonal 
immunoglobulins in sepsis”

Precision Medicine in Sepsis

http://liveclinic.com/blog/technology/hopeful-future-precision-medicine/



Overall, no statistically significant 
difference in VFDs between 

trimodulin and placebo

Post hoc 
subset

analyses

CRP ≥ 70 mg/L

At baseline

IgM ≤ 0.8 g/L

CRP ≥ 70 mg/L + IgM ≤ 0.8 g/L

Significant 
reductions in all-
cause mortality









Conclusions

Immunoglobulin levels may have a different impact on the 
mortality risk of sepsis patients based on their severity 

In patients with moderate organ failure, the simultaneous 
presence of low levels of IgG, IgA and IgM is a robust predictor 

of both acute and post-acute mortality

These findings should be taken into account in the design / 
result analysis of clinical trials with IVIG in sepsis

ψ
Profiling levels of specific antibodies / function could be key
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