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Abstract
The purpose of the study was to assess the prognostic performances, in terms of in-hospital mortality, of the quick sequential 
organ failure assessment (qSOFA) score and the systemic inflammatory response syndrome (SIRS) criteria applied to patients 
with suspected infection outside the ICU, and to critically reappraise the results and the clinical impact of the SEPSIS-3 
study and of the subsequent trials. We performed bivariate meta-analysis, evaluation of the Bayesian post-test probabilities of 
death, and computation of the unidentified deaths for every 1000 screened cases (UDS1000). The use of qSOFA for screening 
instead of the SIRS implies a relevant increase in the UDS1000. However, this difference appears far smaller in the SEPSIS-3 
study, largely due to an underestimation of SIRS sensitivity. The increment in the pre-test probability of death implied by 
a positive qSOFA is higher than that implied by a positivity of the SIRS. However, the included studies use highly variable 
definitions of “suspected sepsis” and carry very high levels of heterogeneity. SIRS overperforms qSOFA as a rule-out tool 
for mortality, while qSOFA shows a higher rule-in power. However, the evident lack of consistency across the published 
studies undermines the significance of both the meta-analytic approach and the reproducibility of the outcomes, and demands 
for a standardized definition of the target population.
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Introduction

In 2016, the Society of Critical-Care Medicine/European 
Society of Intensive Care Medicine ‘SEPSIS-3’ Task-Force 
(SEPSIS-3) redefined sepsis from an unbridled systemic 
inflammatory response syndrome (SIRS) caused by infec-
tion, to a life-threatening organ dysfunction secondary to 
a dysregulated host response to infection [1, 2]. The new 
SEPSIS-3 definitions dismissed the SIRS criteria, which for 
decades had played a fundamental screening role, and based 
the identification of sepsis on the Sequential [Sepsis-related] 
Organ Failure Assessment (SOFA) score. However, since the 
SOFA score requires multiple clinical and laboratory data 
and may prove impractical in the screening phase of sus-
pected infection outside the intensive care unit (ICU) [3], the 
SEPSIS-3 Task-Force proposed the “quick SOFA” (qSOFA) 
[1, 4, 5], a new bedside three-point clinical score meant to be 
used outside the ICU to rapidly identify adult patients with 
suspected infection more likely to have poor outcomes [1].
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These definitions have raised a lot of discussion and con-
troversy [6] regarding, mainly: (i) the retrospective design 
of the SEPSIS-3 study that led to the identification of the 
qSOFA score, and to the choice of a SOFA ≥ 2 as the new 
defining criterion for diagnosis [7]; (ii) the fact that, by tar-
geting greater severity, the new definitions may delay both 
recognition and therapeutic intervention [3, 8, 9]; (iii) the 
content validity of the qSOFA that does not explore 3 out 
of the 6 organ dysfunctions assessed by the SOFA score 
and, thus, its possible insufficient sensitivity and inadequate 
screening capacity [7, 8]; (iv) the lack of adequate validation 
that does not safeguard from the possible risks of abandon-
ing a well-known and already tested system (whose applica-
tion led to a significant reduction in global sepsis mortality) 
[9].

To validate the new definitions, several studies regarding 
the identification of sepsis in patients with suspected infec-
tion and their prognostic stratification have followed.

The purpose of this study is to systematically select and 
critically appraise the published studies regarding the appli-
cation of the qSOFA score and the SIRS criteria outside the 
ICU, in order to explore the screening and prognostic per-
formances of SIRS and qSOFA, and to translate them into 
clinically meaningful notions, and to compare them with the 
results obtained in the SEPSIS-3 study.

Methods

The setting selected for this review is the in-hospital evalu-
ation of the adult patient with suspected infection or sepsis. 
The performances of the SIRS criteria and the qSOFA score 
were analyzed in terms of sensitivity (Se), specificity (Sp), 
and positive and negative likelihood ratios (LR+ and LR−). 
We chose LRs over predictive values because the latter are 
heavily dependent on the outcome prevalence and, thus, are 
hardly transferrable to settings with variable prevalence of 
the outcome of interest [10]. The major outcome evaluated 
in this review is in-hospital mortality (or, where this was not 
available, 30-day or 28-day mortality, as surrogate major 
outcomes). We performed a systematic review and meta-
analysis following the recommendations of the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) statement [11] and the Meta-analysis Of Obser-
vational Studies in Epidemiology (MOOSE) proposal [12].

An electronic search of the published literature was con-
ducted in January 2018 in PubMed and EMBASE (from 
February 1st 2016, to January 10th 2018). We performed 
open queries utilizing all the expressions by which the 
qSOFA is mentioned in the literature (“qSOFA”, “quick 
sofa” or “quicksofa”, or “quick sepsis-related organ fail-
ure assessment”, or “quick sequential organ failure assess-
ment”) linked only by the boolean operator “OR”, without 

any keyword or MESH term identification, nor other restric-
tions regarding the type of publication or the database fields 
included in the search. We excluded all the papers that were 
not clinical studies. After identifying all the qSOFA-related 
clinical studies, we reviewed them and excluded those not 
including an assessment of the SIRS criteria. Thus, we 
included only studies that jointly compared both the SIRS 
criteria and the qSOFA score, excluding those that have 
evaluated one tool.

Our subsequent selection process was based on the fol-
lowing criteria. (i) We included only full-length reports 
published in peer-reviewed journals. (ii) We excluded all the 
studies that did not consider, as their outcome, in-hospital 
mortality (or one of the two surrogate mortality outcomes). 
We retained only studies (iii) performed in the in-hospital 
setting, (iv) on adult subjects (>16-year old), (v) where the 
acquisition of clinical data occurred outside the ICU, and (vi) 
the major inclusion criterion was suspected acute infection 
or sepsis. (vii) We discarded the studies where the values of 
“true positives”, “false positive”, “true negatives”, and “false 
negatives” with respect to our outcome were not directly 
available or could not be extrapolated from the provided data. 
According to the published definitions, the qSOFA was con-
sidered positive when at least 2 variables were present, and 
the SIRS when at least 2 criteria were met [1, 13].

Two reviewers (S.F. and L.S.) independently evaluated 
all the articles identified through the electronic search and 
decided, by shared consensus, whether a study should be 
included based on the above-mentioned criteria.

To assess the methodological quality of the studies, 
we used the Newcastle–Ottawa Quality Assessment Scale 
(NOS) [14].

The aggregated prognostic measures of the selected stud-
ies were compared with the results obtained in the non-ICU 
subgroup of the UPMC Validation Cohort included in the 
original SEPSIS-3 study [4].

The performance measures and their 95% confidence 
intervals (95%CI) were determined for each one of the 
included studies (Fig. 1), for the pooled data from all the 
included studies and for the non-ICU subgroup of the UPMC 
Validation Cohort included in the original SEPSIS-3 study 
(Tables 1 and 2).  

We also computed, for each tool: the post-test probabili-
ties (according to the Bayes’ theorem) resulting from the 
application of the two tools; and the number of deaths that, 
on average, would go unidentified at screening for every 
1000 screened cases of suspected infection that we called 
“UDS1000” (where UDS stands for “unidentified deaths at 
screening”, and it is calculated as “FN/Nx1000”, where N 
represents the total number of included patients and FN the 
number of “false negatives”).

Bivariate meta-analyses were performed and heterogeneity 
across the studies was assessed by Q test and I2 statistic [15].
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We performed LR Chi-squared statistic, considering SIRS 
and qSOFA as covariates, to assess changes in the − 2Log 
likelihood when a covariate was added to the bivariate model. 
We estimated mean logit Se and Sp, their standard errors, 95% 
CI, their between-study variability, and the covariance between 
them. We used such parameters to determine summary oper-
ating points for SIRS and qSOFA and their 95% confidence 
contour ellipsoids (Fig. 1).

Data were managed and analyzed using Microsoft Excel 
2013. We used the packages “meta4diag”, “lme4”, and 
“lmtest” in CRAN-R ver 3.5.0 (64-bit version) [16] to produce 
the meta-analysis forest plots, to perform the LR Chi-squared 
statistic, and to determine the fundamental bivariate model 
parameters. Such parameters were entered in Review Manager 
(RevMan Version 5.3; Copenhagen: The Nordic Cochrane 
Centre, The Cochrane Collaboration, 2014) to produce the 
summary operating point scatter plot (Fig. 1). We used Meta-
DiSc ver 1.4 [17] to assess heterogeneity across the studies.

All data generated or analyzed during this study are 
included in this published article and its supplementary infor-
mation files.

Results

Figure 1 in the Supplementary material summarizes the 
search and selection process that we followed. During the 
selection process, 3 of the reviewed studies raised initial 
disagreement between the two evaluators, but a definitive 
consensus was then reached by further discussion. Twelve 
observational studies were finally selected for our review 
[18–27], of whom 5 were retrospective [18–21, 28], and 7 
prospective [22–27, 29]. The risk of bias was acceptable 
for all the studies, as measured by the NOS quality assess-
ment (Table 1 in the Supplementary material).

Overall 80,941 patients were included in the analysis. 
The definitions of infection or sepsis used by the included 
studies were highly heterogeneous. Table 2 in the Supple-
mentary material details all such definitions.

The pooled global mortality was 5.2%; however, mor-
tality ranged from 3.7% to 20.5% in the selected studies. 
Table 1 specifies all the general characteristics for each 
included study. Table 2 shows the pooled values of all the 
considered predictive measures with their 95% ICs, for the 
whole included sample and for the SEPSIS-3 study.

Both Se and Sp differ significantly when we add the 
clinical tool type (SIRS or qSOFA) as a covariate to our 
bivariate model (for Se: Chi square = 13.015, P < 0.001; 
for Sp: Chi square = 15.456, P < 0.001).

As for the capacity of ruling-out the risk of mortality 
(Figs. 1, 2, and Table 2), Se is significantly higher for 
SIRS as compared to qSOFA (respectively, 86% [95% CI 
78–92%] vs 51% [95% CI 38–65%]). However, the SIRS 
LR− is only slightly (and not significantly) lower than 
qSOFA LR−.

The clinical impact of these differences in Se values might 
be represented by the changes in the UDS1000 (Table 3): 
based on the pooled screening measures, the application of 
the SIRS criteria at screening would result in 7 unrecognized 
death for every 1000 patients (UDS1000) with suspected acute 
infection screened. If the qSOFA score is instead applied, 
these figures would worsen to 24 UDS1000.

On the other hand, qSOFA score shows a higher rule-
in power with respect to the SIRS criteria, as indicated 
by its approximately threefold values of Sp (respectively 
78% [95% CI 66–88%] vs 27% [95% CI 15–41%]) and its 
higher LR+ (2.49 [95% CI 1.58–3.89] vs 1.17 [95% CI 
1.04–1.40]) (Figs. 1, 2; Table 2).

To better appreciate the clinical relevance of these find-
ings, we input the aggregated values of Sp, Se and LR+ 
that we found into a Bayesian analysis model that consid-
ers the overall mortality as its pre-test probability, in order 
to quantify the post-test theoretical changes in the prob-
ability of death that would be allowed by the application 
of the SIRS or the qSOFA (Table 3).

Fig. 1   Scatter plot with summary operating points for SIRS (full 
black dot) and qSOFA (full red dot) and their 95% confidence 
regions. The empty black ellipses and red diamonds represent sam-
ple size scaled points of the included studies for, respectively, SIRS 
and qSOFA. Gray dotted lines join the results for SIRS and qSOFA 
within each study (reference numbers are reported in square brack-
ets). The 95% confidence regions drawn in the figure confirm the sig-
nificant differences in sensitivity and specificity between SIRS and 
qSOFA
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This analysis shows relevant differences in the pre-test 
death probability increments implied by a positive result. 
Indeed, while the positivity of the SIRS criteria would 
result in only a 0.9% increment of the pre-test probability of 
death (from 5.2 to 6.1%), the positivity of the qSOFA score 
would imply a much greater increase (from 5.2 to 11.3%). As 
described in Table 3, the differences in lowering the pre-test 
probability of death are more marginal. Indeed, a negative 
result of the two tools would imply a reduction of the mortal-
ity risk from 5.2 to 3.3% for the qSOFA score, and to 2.8% 
for the SIRS criteria.

The quantification of heterogeneity across the included 
studies, as measured by Q test and I2 statistics, shows 
extremely high levels of heterogeneity in the distribution of 
Se and Sp across the included studies (Fig. 2; Supplementary 
Table 3). Two subgroup meta-analyses comparing prospec-
tive with retrospective studies and studies using an “in-hos-
pital mortality” outcome with studies using a “30-day (or 
28-day) mortality” outcome do not lead to any appreciable 
reduction of heterogeneity (Supplementary Table 3).

Discussion

We focused our analysis on the non-ICU setting since the 
qSOFA was specifically designed to be used outside the 
ICU.

We chose to include only studies that directly compared 
both tools, rather than all eligible studies that have evaluated 
one or both tests. This methodology is more reliable, since it 
allows for a direct comparison, and is less likely to be biased 
due to potential confounders [30].

Our analysis shows that, in the non-intensive setting, the 
best rule-out clinical tool for mortality is the SIRS criteria, 
while the qSOFA score provides the highest Sp and LR+ 
(Table 2).

Any useful tool aimed at identifying sepsis and its 
severity should be applied to the subject with “suspected 
infection or sepsis.” Although we put a lot of emphasis in 
achieving an unambiguous definition and the highest quali-
tative homogeneity for the selected cohorts, we find that 
even the few selected studies bear a high heterogeneity in 
the construct of their definitions for the target population 
(Tables 2 and 3 in the Supplementary Material). Another 
major reason for inconsistency across the studies, (which 
is likely correlated with the heterogeneity in the definition 
of the target population) lies in the different clinical char-
acteristics of the included cohorts. This is illustrated well 
by the variability in the mortality rates among the different 
studies. Further heterogeneity across the studies is added by 
a mix of designs, settings, timeframes of data acquisition, 
and outcomes considered (Table 1). This evident burden 
of inconsistency translates into a relevant variability in the Ta
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distribution of Se and Sp values, even within subgroups with 
shared study design (i.e., retrospective vs prospective; “in-
hospital mortality” vs “30(or 28)-day mortality”). Indeed, 
we find remarkably high values of the I2 index, which have 
also been reported by the three previous meta-analyses. This 
great heterogeneity that could jeopardize the meta-analytic 
approach [15] and limit the generalizability of the reported 
outcomes, demands, in our opinion, some considerations 
that might be valuable for future research. Since heterogene-
ity is inevitably inherent to a complex condition such sepsis, 
large high-quality prospective trials with well-defined tar-
get population, outcomes and subgroups are needed. These 

findings probably call for a standardized definition of “sus-
pected infection or sepsis,” (for both retrospective and pro-
spective studies) that should guide the design of future trials.

We compared the results of our analysis to the results of 
the original SEPSIS-3 study, which led to the introduction of 
the qSOFA. The non-ICU cohort of the original SEPSIS-3 
study by Seymour et al. [4] includes a sample size com-
parable to the number of patients included in our analysis 
(respectively 66,522 and 80,941 patients). The major differ-
ences between the fundamental prognostic measures of that 
cohort and those found in the present study are as follows 
(Table 2).

The SEPSIS-3 study reports: lower Se values for SIRS 
(64% [95% CI 62–66%] in the SESPSIS-3 study vs 86% 
[95% CI 78–92%] in the present study), higher Sp values for 
SIRS (65% [95% CI 65–66%] vs 27% [95% CI 15–41%]), 
and moderately (but not significantly) higher Sp values for 
qSOFA (84% [95% CI 84–84] vs 78% [95% CI 66–88%]). Se 
values for qSOFA are instead substantially equal (55% [95% 
CI 53–57%] vs 51% [95% CI 38–65%]). Thus, if we consider 
the data obtained by this meta-analysis as a reference for 
validation, the worse qSOFA rule-out performance, with 
respect to SIRS, highlighted by the studies that followed 
the SEPSIS-3 study is not due to a lower Se of the qSOFA 
per se but, rather, to an underestimation of SIRS Se in the 
original study. As a result, while the better Sp and LR+ of 
the qSOFA showed in the original SEPSIS-3 study are gen-
erally confirmed by our analysis (qSOFA Sp is only slightly 
overestimated in the SEPSIS-3 study), the gap in ruling-out 
capacity in favor of SIRS that this review documents appears 

Fig. 2   Forest plots (bivariate model)

Table 3   Pre-test probabilities of death (represented by the mortal-
ity rates) and their changes, depending upon a positive (POS) or 
negative (NEG) result of the applied tool (according to the Bayes-
ian analysis model), and screening performance of the SIRS criteria 
and the qSOFA score expressed as unidentified deaths for every 1000 
screened cases (UDS1000), for the cohorts included in this review and 
for the non-ICU subgroup of the UPMC Validation Cohort included 
in the original Sepsis-3 study [4]

Tool Cohort Mortality 
(pre-test 
prob)

Post-test 
prob if 
POS

Post-test 
prob if 
NEG

UDS1000

SIRS SEPSIS-3 2.8% 5.1% 1.6% 10
This 

review
5.2% 6.1% 2.8% 7

qSOFA SEPSIS-3 2.8% 9.1% 1.5% 13
This 

review
5.2% 11.3% 3.3% 24
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negligible in the SEPSIS-3 study. This is also confirmed by 
the comparison of UDS1000 values (Table 3): the differences 
between SIRS and qSOFA in terms of unidentified deaths at 
screening would be 3 (13 minus 10) for every 1000 screened 
patients according to the SEPSIS-3 study, while it would rise 
to 17 (24 minus 7) for every 1000 screened patients accord-
ing to the pooled data of this review.

The relevant differences in the inherent cohort charac-
teristics (well represented by their different mortality rates, 
reported in Table 1) and in the operative definition for sus-
pected infection or sepsis used by the SEPSIS-3 study as 
compared to the studies included in this review (reported 
in Table 2 of the Supplementary Material), have certainly 
played a role in the 22% underestimation of SIRS Se that we 
noticed in the SEPSIS-3 study [4], as compared to the subse-
quent trials that we analyzed (Table 2). This leads to a much 
smaller Se gap between the two tools, which explains why 
in the SEPSIS-3 study the LR− value for qSOFA is even 
slightly better than that of SIRS (Table 2), and why, based 
on the result of that study, the post-test probability of death 
(Table 3) is even lower (1.5%) in case of a negative qSOFA 
than in case of a negative SIRS (1.6%). These findings of 
the original SEPSIS-3 study, in the face of the significantly 
better LR+ and area under the receiver operating charac-
teristic curve (AUROC) values of the qSOFA also found 
in that study, might have induced the SEPSIS-3 Task Force 
to introduce the qSOFA, without major concerns about the 
dismission of the SIRS criteria.

A meta-analysis recently published by Serafim et al. [31] 
compares qSOFA vs SIRS performances in in-hospital mor-
tality prediction. They use AUROC statistic and conclude 
that qSOFA is “slightly better” than SIRS in predicting in-
hospital mortality. However, they do not consider any pre-
dictive measure for mortality.

Serafim’s meta-analysis [31], as well as the SEPSIS-3 
study, and also a large quote of the recently published stud-
ies on sepsis base their major outcome analysis on AUROC. 
Nonetheless, it must be considered that AUROC is a global 
measure of diagnostic accuracy used to assess the discrimi-
native property of a test, rather than its predictive ability. 
Discriminative measures represent the best methods to 
assess the global performance of a diagnostic (or prognostic) 
test, and to minimize the test failure rates (i.e., the sum of 
false-negative and false-positive results) by identifying opti-
mal cutoff points. In fact, they are greatly useful and widely 
used for decisions aimed at optimizing the yield of a health 
policy [10]. However, the AUROC per se tells nothing about 
the specific contribution of a test in ruling-in and ruling-out 
a diagnosis, or about the change in the outcome probabil-
ity associated with the results of the test. In this instance, 
predictive measures, such as predictive values and LRs, are 
more meaningful than discriminative measures [10, 32]. 
This concept is clearly exemplified by the results reported 

by another meta-analysis by Song et al. [33]. Although in 
their study, discrimination for in-hospital mortality has simi-
lar AUROCs between the two tools, when they use predic-
tive measures, it is clear that qSOFA has a far better rule-in 
power, while SIRS has a better rule-out capacity.

Any difference in discriminative measures (such as 
AUROC) found in the comparison of two different tests 
should be further explored by means of appropriate predic-
tive measures and then judged in the light of the clinical con-
text within which the tests are to be employed, on the basis 
of clinical, ethical, and economical considerations. This is 
especially important when dealing with life-threatening con-
ditions, and the considered outcome is mortality [34–36].

Fernando and colleagues performed a large meta-analysis 
[37] finding a largely higher Sp for the qSOFA as compared 
to SIRS (80% vs 34%) with regard to in-hospital mortality of 
septic patients outside the ICU, while the SIRS has higher Se 
(82% for SIRS vs 51% for qSOFA). These values are remark-
ably similar to those found by Song JU et al. (where Sp is 
83% for qSOFA vs 29% for SIRS, and Se is 86% for SIRS 
vs 51% for qSOFA) [33]. However, interestingly, while the 
former authors state that the qSOFA has only “moderate” 
specificity for prediction of mortality [37], Song and col-
leagues conclude that “A positive qSOFA score has a high 
specificity outside the ICU in early detection of in-hospital 
mortality” [33].

Why such discordance in judgement? The assessment of 
the adequacy of Sp, Se and their related predictive meas-
ures must take into account the real impact that these values 
imply in the specific clinical context they refer to. Thus, 
how can we effectively translate them into clinical practice?

The adequacy of the ~80% Sp reported by the two above-
mentioned meta-analyses [33, 37] for the qSOFA strongly 
depends on to what extent the application of the tool modi-
fies the pre-test risk of death. This change of probability 
upon application of a prognostic tool is well interpreted by 
the Bayesian model, which is based on LR+. We calculated 
post-test probabilities of death according to the Bayesian 
analysis for both tools (Table 3) and find that the positivity 
of the qSOFA score would imply a relevantly higher increase 
in the pre-test risk of death as compared to the positivity of 
SIRS criteria. This analysis, which supports the message 
carried by Sp and LR+ values, provides a further and more 
practical quantification of the clinical impact of qSOFA, 
when it is used for the specific function that it was designed 
for (the prognostication of patients with acute infection out-
side the ICU).

As for Se values adequacy, the clinically meaningful 
(and simple) question is: how many deaths would cause a 
screening failure due to a lack of Se? We introduced an eas-
ily readable parameter, the UDS1000, which—similarly to 
predictive values—is influenced by overall mortality rate in 
the included patients, and this must be acknowledged when 
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transferring the obtained results to settings with variable 
prevalence of the outcome of interest. Nonetheless, UDS1000 
simply provides a direct answer to the above-mentioned 
question, which in our analysis confirms—but also quan-
tifies—the most common criticism to the qSOFA, namely 
the inadequacy of this score as a rule-out tool for sepsis-
associated mortality (Table 3).

Sepsis represents a great burden of disease. A recent 
meta-analysis estimates its annual global incidence at 31.5 
million cases, with 19.4 million cases of severe sepsis, 
resulting in 5.3 million deaths [38, 39]. Sepsis contributes 
to as many as half of all inpatient deaths [40], and it was 
demonstrated that every hour of delayed treatment represents 
increasing mortality [41]. The life-threatening nature of sep-
sis and its rapid evolution potential call for a screening tool 
that allows for both early identification (preferably at triage), 
and timely selection of the most appropriate care. Based on 
our analysis, neither SIRS nor qSOFA fully achieves such 
features. There are other already existing clinical tools that 
might be implemented alternatively to the SIRS and qSOFA, 
which provide promising results, such as a National Early 
Warning Score (NEWS) ≥ 8, which in the study published 
by Churpek et al. achieves Se and Sp rates for mortality 
respectively of 80% and 60% [28].

However, regardless of the chosen tool, the performance 
of a clinical score is always dependent on the character-
istics of the cohort under consideration. Thus, in a cohort 
of patients at possible moderate or high risk of death, the 
occurrence of acute infection should be treated promptly, 
even before the development of the diagnostic criteria for 
sepsis. Moreover, scores should be recalculated after the ini-
tiation of therapy, as they may give different results respect 
to the moment when an infection is first suspected, and no 
therapy has yet been initiated [28]. In this regard, a bedside 
score as simple as the qSOFA can be easily computed in 
multiple sequential assessments, enhancing its surveillance 
function.

The present study has some limitations. First, the high 
values of the I2 index confirm relevant levels of inconsist-
ency which, as above discussed, might jeopardize the con-
sistency of a meta-analytic approach. This review highlights 
some methodological issues regarding the lack of standardi-
zation in trial design and reporting. The extreme construct 
variability found in the definitions reported in this review 
probably represents a major source of inconsistency.

Sepsis is an extraordinary complex condition and, to date, 
despite its hallmarks being first recognized over two millen-
nia ago, there is still no gold standard for its diagnosis [42]. 
In our opinion, to overcome such complexity, we should 
start by tackling the heterogeneity of clinical research with 
high-quality prospective studies based on standardized and 
widely accepted definitions for the target population, and on 
meaningful predictive outcome measures.

The second important limitation is the relatively small 
number of selected studies which, in the face of such a 
great deal of diversification, prevent any in-depth analysis 
aimed at identifying and quantifying specific sources of 
heterogeneity.

Conclusions

Early prognostication of the patient with suspected infection 
is a major clinical challenge that we face every day in our 
professional life. Indeed, both the identification of sepsis 
among subjects presenting with suspected infection, and 
the determination of its severity, have crucial implications 
in terms of prognosis, diagnostic flow, management, and 
resource allocation [43]. Based on the pooled Se, Sp and LRs 
values, our analysis, which includes 80,941 subjects with 
suspected sepsis, confirms that, in the non-intensive setting, 
the SIRS criteria are a better rule-out clinical tool for mor-
tality than the qSOFA score. Thus, it recommends against 
dismissing the SIRS criteria for screening outside the ICU.

Nonetheless, our analysis also strongly supports the con-
tinued use of qSOFA to identify adult patients with sus-
pected infection more likely to have poor outcomes.

Thus, until a new and more efficient tool will be available, 
SIRS and qSOFA should probably not be deemed mutually 
exclusive. Rather, a two-step approach, based on an SIRS-
based screening and repeated sequential qSOFA assessments 
for prognostication, would optimize the use of these two 
tools, taking advantage of their strong points and providing 
protection from their weaknesses.
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