
Intensive Care Med (2018) 44:1331–1333
https://doi.org/10.1007/s00134-018-5234-5

EDITORIAL

Sepsis: who will shoot first? Pharma or 
diagnostics?
Julien Textoris1,2*   and Anthony C. Gordon3,4

© 2018 Springer-Verlag GmbH Germany, part of Springer Nature and ESICM

Sepsis has finally been acknowledged as a worldwide 
issue through a World Health Organization resolution 
in May 2017 [1, 2]. This was a year ago, but so far very 
few things have changed. There are ~ 27 million patients 
diagnosed with sepsis each year, and so we—the patients, 
their relatives and attending physicians—are in desper-
ate need for good news. Although sepsis awareness has 
increased over the past 5 years, sepsis management still 
faces several urgent unmet medical needs.

Diagnosis was somewhat put aside with the new sep-
sis definition [3]: the old SIRS versus SEPSIS dilemma 
is not so valid anymore and as sepsis is now an infec-
tion + organ failure, we should concentrate on (1) patho-
gen identification and antimicrobial susceptibility testing, 
plus (2) organ failure diagnosis. Despite the fact that the 
SOFA score addresses many organs, the immune system 
is not included, although it accounts for an essential part 
of the dysregulated host response to infection. Assess-
ing a patient’s immune status can be tricky without rel-
evant biomarkers. Hyper-inflammation is associated with 
poorly specific signs, such as fever and tachycardia, while 
no clinical signs are associated with immune paralysis.

A better knowledge of the immune state of each patient 
may dramatically improve the management of septic 
patients. Several management strategies can be predi-
cated on a precise stratification of a patient’s immune 

status, such as obtaining diagnostic procedures for spe-
cific opportunistic pathogens (viruses, fungi), bundles of 
care (e.g., to reduce ventilator-associated pneumonia), 
or specific therapies to reverse the immune dysfunction. 
Patients with hyper-inflammation may benefit from anti-
inflammatory drugs to prevent the occurrence of addi-
tional organ failures, while those with immune paralysis 
might avoid secondary infections and a prolonged ICU/
hospital stay through the use of immune stimulatory 
drugs.

Immune modulation is not confidential anymore. 
Indeed, while retrieving all phase 1–4 interventional 
sepsis trials currently registered in clinicaltrials.gov, 25% 
include manipulations of the host immune response. 
However, only a few of these are stratifying patients 
according to a diagnostic test or biomarker result, despite 
most experts in the field acknowledging that this is the 
optimal path to follow. The last published trial in the 
field which assessed the efficacy of interleukin-7 in sep-
tic shock patients [4] stratified patients on lymphopenia. 
There is a rationale for this, as lymphocyte count was 
also the primary endpoint of the study. However, despite 
the fact that lymphopenia has been associated with del-
eterious outcomes [5, 6], and that lymphocyte counts 
are available in most large hospitals, this biomarker has 
a poor performance in identifying patients with a poor 
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prognosis. Indeed, association and prediction are two 
key features of a pertinent biomarker, but a strong asso-
ciation with one or more conditions does not necessar-
ily mean a good positive/negative predictive value for a 
later medical event. Let us also consider the expression 
of HLA-DR on monocytes, which is today the most vali-
dated immune paralysis biomarker [7, 8]. It has been 
associated with poor outcomes (mortality and secondary 
infections) in several models of injury-induced immu-
nosuppression (sepsis, trauma, burns, etc.) [9, 10]. Yet, 
despite this valuable performance, its availability is lim-
ited mainly to university-associated or large hospitals 
with expert immunology laboratories. There are multi-
ple reasons for the lack of this test’s general availability, 
but the major one is related to the difficulty in ensuring 
reproducible results and a standardized protocol using 
flow cytometry, although Monneret et  al. showed a few 
years ago that such a reproducibility is achievable [11].

In a recent article in Intensive Care Medicine, Con-
way-Morris et  al. reported a large validation study of 
three, flow-cytometry-based biomarkers (the level of 
HLA-DR on monocytes, CD88 on neutrophils, and 
the count of regulatory T-cells), in a multicenter design 
[12]. They demonstrated that these three cell surface 
markers were able to risk-stratify patients according to 
the risk of developing secondary infections. They also 
have to be congratulated for implementing such a high 
degree of standardization over several centers and time 
(approximately 18  months). Indeed, despite the level of 
association and performances of the given biomarkers, 
features such as standardization, accuracy, reproducibil-
ity, availability, time-to-result, etc. are critical parameters 
if we want to be able to use these assays in large multi-
center clinical trials in sepsis. Conway-Morris A. et  al. 
collaborated closely with BD bioscience, incellDx and 
AppliedCytometry. The research laboratory of one of this 
editorial’s authors has been a joint research unit between 
a university hospital (Hospices Civils de Lyon) and an 
in vitro diagnostic company (bioMérieux) for more than 
15 years. Such close collaborations are essential to bring 
new tools to the market, which respond to unmet medi-
cal needs. But a third partner must also be involved: the 
bio-pharmaceutical companies. In fact, we currently face 
a vicious circle where pharma companies show a reluc-
tance to set up new clinical trials in sepsis, in part due to 
the lack of standardized diagnostic tests available to strat-
ify septic patients, while diagnostic companies grumble 
about investing in the development of such tests if no 
therapy is available for septic patients. The only way out 
of this is through large collaborative consortia between 
academics and bio-pharmaceutical and in vitro diagnos-
tic companies, for instance, as in the ongoing REALISM 
study (NCT02638779) [13].

Many funding bodies encourage such collaboration to 
ensure a true and efficient translation between research 
and clinical practice. The study by Conway-Morris and 
colleagues was in part funded by a UK government grant 
designed to facilitate this type of collaboration. This nat-
urally led the discussion towards conflicts of interests 
between health care professionals and industry. The lat-
ter has been deeply involved in providing a clear code 
of conduct to tackle such issues. Recently, MedTech 
Europe’s Code of Ethical Business Practice led to stronger 
European regulations. Clear rules ensure ethical relation-
ships regarding grants, consultants, and research collabo-
rations (among other things). Transparency is probably 
the most important criterion, but government bodies and 
institutions should ensure that the burden of adminis-
trative work required to achieve such transparency does 
not prevent such relationships. All these detailed rules 
may sometimes seem confusing. Creating and maintain-
ing such an ethical culture requires training both in the 
private and public sectors. Promoting a debate within 
the institutions or communities of health-care provid-
ers on how to make these collaborations work would be 
extremely valuable.

The study by Conway-Morris et  al. shows that the 
implementation of rigorous protocols and standardi-
zation of sepsis biomarkers are achievable. Target-
ing immune paralysis in a personalized trial therefore 
seems feasible. However, such flow-cytometry-based 
approaches still currently limit inclusions to large/
university centers where such expertise is available. 
More accessible techniques will be needed to allow the 
implementation of immunotherapy more widely (e.g., 
CD74 mRNA expression by quantitative PCR, which 
has recently been validated as a molecular surrogate 
to mHLA-DR [14]). Moreover, given the complexity of 
the immune system, setting up a sepsis trial which truly 
addresses immune dysfunction in a personalized manner 
(such as the ongoing PROVIDE study, NCT03332225) 
will require assessment of both the innate and adaptive 
immune systems, and the extent of both the pro- and 
anti-inflammatory responses. This will likely require the 
quantification of multiple biomarkers—perhaps 5, 10, or 
more—at the same time in a single sample [15]. Molecu-
lar biology is currently an interesting option as it allows 
such a multiplexing capacity, along with high standardi-
zation and automation, and is increasingly widely avail-
able. Finally, the ability to assess the immune status of 
critically ill patients will facilitate the adoption of adap-
tive clinical trials, allowing enrichment and stratification 
of patients who will be helped most by specific manage-
ment approaches and treatments, as is now being carried 
out in other medical specialties [16].
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