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assessment: more pieces needed in the sepsis puzzle
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Sepsis remains the most common cause of death in
critically ill patients in non-coronary intensive care units
(ICUs) (1), while its reported incidence has been steadily
increasing during the past three decades (2). Furthermore,
many survivors of sepsis would still suffer from long-term
physical, psychological, and cognitive disorders (3,4).

While recognizing the limitations of previous definitions
of sepsis based on systemic inflammatory response
syndrome (SIRS), an international task force presented a
newly revised sepsis definition, i.e., sepsis-3. Sepsis has now
been defined as a dysregulated host response to infection
leading to life-threatening organ dysfunction, which can
be identified as an acute increase in total sequential organ
failure assessment (SOFA) score 22 (5). In addition, a quick
SOFA score (qSOFA) has been proposed as a screening tool
in the non-ICU setting to identify patients with suspected
infection who are likely to develop sepsis (5). However, an
accompanying editorial advocated prospective, real-world
validation of qSOFA before routine implementation in
clinical practice (6).

Based on a prospectively collected, observational database
of 8,871 patients with presumed or confirmed infection
presenting to the emergency department of Royal Brisbane
and Women’s Hospital, Brisbane, Australia, Williams and
coworkers tried to describe the prognostic and diagnostic
performance of SIRS and qSOFA (7).

One major finding of the study was that SIRS was

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

associated with organ dysfunction (defined by sepsis-2 or
sepsis-3 criteria) and mortality, which was not unexpected.
Although inconsistent with previous studies (5), it is
intuitive that abnormalities in physiological parameters,
especially vital signs as in SIRS (temperature, heart rate,
and respiratory rate), are more common in patients with
organ dysfunction. For example, we often teach our medical
students or junior physicians that tachypnea is usually a
sensitive, although nonspecific, surrogate marker of the
severity of critically illness. Moreover, it is of note that the
authors did not specify when exactly the criteria for SIRS
and/or acute organ dysfunction were fulfilled (7). It is self-
explanatory that critically ill patients who are already in the
stage of organ dysfunction are more likely to have abnormal
vital signs recorded in the nursing chart. In the meanwhile,
it would also be very interesting to find that abnormal vital
signs are of prognostic value for organ dysfunction during
the disease progress. In addition, the authors reported
that SIRS and qSOFA showed similar discrimination for
organ dysfunction, as suggested by area under the receiver
operating characteristic curve (AUROC) (0.72 vs. 0.73).
However, for fair comparison of performance, AUROC
could be inaccurate when the two ROC curves were
crossing each other (8).

Another major finding was the low sensitivity of SOFA
score in patients with sepsis-3. Among the 8,871 patients
with potential infection who were enrolled in the study,
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Figure 1 Schematic representation illustrating the difference between infection, QSOFA, and sepsis. The number of cases in each patient

group was extracted from Williams ez 4/. (7), and might be different in other settings. gQSOFA, quick sequential organ failure assessment.

2,166 patients (24.4%) met sepsis-3 criteria. The authors
reported that although qSOFA score 22 was highly specific
for sepsis-3 (96.1%), sensitivity was very poor (29.7%) (7).
It is very important to bear in mind that gSOFA score has
been developed as an effective way of raising suspicion of
sepsis in general wards (9). Such a low sensitivity indicates
that more than 70% of patients with sepsis-3 will be missed
if we rely solely on the gSOFA score to identify these high-
risk patients. Likewise, in a prospective cohort study in 30
emergency departments in 4 countries that enrolled 879
patients with suspected infection during 4-week period, use
of qSOFA score would miss at least 26.6% patients with
sepsis-3 (10). As a result, it is interesting to know whether
this group of patients, i.e., patients fulfilling sepsis-3 but
not qSOFA criteria, has a similar outcome as those patients
meeting both sepsis-3 and qSOFA criteria (Figure I). On
the other hand, 262 patients out of 905 patients (29.0%)
meeting qSOFA criteria did not have sepsis-3 (7). This
group of patients will be misdiagnosed as sepsis and
treated as such if not followed up by assessment of organ
dysfunction. However, whether this group of patients, i.e.,
patients fulfilling qSOFA but not sepsis-3 criteria, has a
better clinical outcome than those with “real” sepsis still
awaits prospective validation (Figure I).

Last, but not the least, according to definition (5),
sepsis-3 denotes a clinical syndrome less severe than severe
sepsis, and therefore should bear a lower mortality rate.
After publication of sepsis-3 definition, many sepsis trials in
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the future will employ the new sepsis-3 definition instead
of severe sepsis as inclusion criteria. Theoretically, this
will result in enrollment of less critically ill patients with
sepsis in clinical trials. From previous studies of sepsis, we
understand that the less severe the enrolled patients are, the
less likely the study exerts a positive result. For example,
Eichacker and colleagues demonstrated that the efficacy of
anti-inflammatory agents during sepsis was dependent on
the risk of death, suggesting that anti-inflammatory agents
had greater treatment effects in animal models compared
with clinical trials because preclinical studies were done
at significantly higher risks of death (11). If this were the
case, enrollment of septic patients according to the recent
sepsis-3 criteria might lead to even more negative clinical
trials. As an example, a prospective, multicenter, placebo-
controlled, randomized clinical trial found that use of
hydrocortisone did not reduce the risk of septic shock
among adults with severe sepsis not in septic shock (12).
Contrary to the above deductions, Williams and coworkers
reported that 30-day mortality associated with organ
dysfunction based on sepsis-2 (severe sepsis) and sepsis-3 was
similar (12.5% vs. 11.4%, difference 1.0%, 95% confidence
interval -1.1% to 3.2%) (7). Whether this represents the
reality or just a random finding merits further investigation
due to its potential clinical significance.

In conclusion, new sepsis-3 criteria, especially qSOFA
score, need to be validated in prospective cohort studies
in different clinical settings, before it can be introduced
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into clinical practice. It is also important to understand the
clinical significance of different patient groups according
to the sepsis-3 criteria, including patients fulfilling both
sepsis-3 and qSOFA criteria, patients fulfilling sepsis-3
but not qSOFA criteria, patients fulfilling qSOFA but not
sepsis-3 criteria, and patients fulfilling neither criteria.
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