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Background and importance mRNA-based host 
response signatures have been reported to improve sepsis 
diagnostics. Meanwhile, prognostic markers for the rapid and 
accurate prediction of severity in patients with suspected 
acute infections and sepsis remain an unmet need. IMX-
SEV-2 is a 29-host-mRNA classifier designed to predict 
disease severity in patients with acute infection or sepsis.

Objective Validation of the host-mRNA infection 
severity classifier IMX-SEV-2.

Design, settings and participants Prospective, 
observational, convenience cohort of emergency 
department (ED) patients with suspected acute infections.

Outcome measures and analysis Whole blood RNA 
tubes were analyzed using independently trained and 
validated composite target genes (IMX-SEV-2). IMX-
SEV-2-generated risk scores for severity were compared 
to the patient outcomes in-hospital mortality and 72-h 
multiorgan failure.

Main results Of the 312 eligible patients, 22 (7.1%) died 
in hospital and 58 (18.6%) experienced multiorgan failure 
within 72 h of presentation. For predicting in-hospital 
mortality, IMX-SEV-2 had a significantly higher area under 
the receiver operating characteristic (AUROC) of 0.84 
[95% confidence intervals (CI), 0.76–0.93] compared to 
0.76 (0.64–0.87) for lactate, 0.68 (0.57–0.79) for quick 
Sequential Organ Failure Assessment (qSOFA) and 0.75 
(0.65–0.85) for National Early Warning Score 2 (NEWS2), 
(P = 0.015, 0.001 and 0.013, respectively). For identifying 

and predicting 72-h multiorgan failure, the AUROC of 
IMX-SEV-2 was 0.76 (0.68–0.83), not significantly different 
from lactate (0.73, 0.65–0.81), qSOFA (0.77, 0.70–0.83) or 
NEWS2 (0.81, 0.75–0.86).

Conclusion The IMX-SEV-2 classifier showed a 
superior prediction of in-hospital mortality compared to 
biomarkers and clinical scores among ED patients with 
suspected infections. No improvement for predicting 
multiorgan failure was found compared to established 
scores or biomarkers. Identifying patients with a high risk 
of mortality or multiorgan failure may improve patient 
outcomes, resource utilization and guide therapy decision-
making. European Journal of Emergency Medicine 29: 
357–365 Copyright © 2022 The Author(s). Published by 
Wolters Kluwer Health, Inc.
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Introduction
Acute infections can lead to sepsis, which is still asso-
ciated with estimated mortality rates between 10 and 

35% [1]. Even clinically banal infections risk becoming 
septic and currently no test can quantify that risk [2]. 
Recognizing potential deterioration to sepsis is especially 
hindered in elderly patients and the immunosuppressed, 
as before decompensation they often lack the clinical 
signs of sepsis [3,4].

These clinically suspected septic patients are for the most 
part initially encountered in the emergency department 
(ED) where timely recognition and initiation of adequate 
therapy is challenging [5,6]. There is therefore a need for 
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improved sepsis screening and risk-stratification tools to 
support physician decision-making [2]. Currently, deci-
sion-making depends on the treating physician’s experi-
ence, guided by clinical scores and a limited number of 
routine biomarkers.

The assessment of clinical scores, such as Sequential 
Organ Failure Assessment (SOFA), while highly accu-
rate, comes with several difficulties in the ED due to 
time constraints and a diverse patient population [7,8].

The sepsis-3 definition advises the use of the quick-
SOFA (qSOFA), a simpler alternative to SOFA and a more 
accurate alternative to systemic inflammatory response 
syndrome criteria for determining severity [9,10]. While 
helpful in recognizing acute organ dysfunction, qSOFA 
offers little benefit as a screening tool for sepsis, and cur-
rent Surviving Sepsis Guidelines recommend against the 
use of qSOFA as a screening tool [11].

The National Early Warning Score 2 (NEWS2) has been 
suggested as a general severity indicator for a range of 
uses, settings and patient populations [12,13]. Although 
it lacks specificity for infections, NEWS2 has shown high 
accuracy for the prediction of severe outcomes including 
septic shock, organ failure and mortality in patients with 
acute infections [14].

Importantly, acute infections and sepsis exist on a contin-
uum of severity [2]. ‘Severity’ covers a variety of compli-
cations associated with poor outcomes ranging from organ 
dysfunction to death.

A variety of biomarkers for infection severity have been 
proposed to complement clinical decision-making. 
Currently, lactate is the most commonly used biomarker 
for shock. Among patients with suspected infections, lac-
tate is, therefore, a prognostic marker for sepsis. However, 
the prognostic accuracy is highly variable and lacks spec-
ificity for organ dysfunction caused by acute infections 
or sepsis [15]. Indeed, lactate cannot be used as a sin-
gle, reliable marker for risk stratification in the ED [9]. 
Further prognostic markers have been studied to comple-
ment existing standard-of-care markers, including clinical 
scores, hematological markers, machine learning classifi-
ers and multi-RNA transcriptomic signatures [13,16–18].

To address the unmet medical need described above, the 
classifier ‘Inflammatix Severity version 2’ (IMX-SEV-2, 
Inflammatix, Burlingame, California, USA) was devel-
oped for predicting disease severity. Objectively quanti-
fying the risk of deterioration from a banal infection into 
sepsis would assist ED physicians in adequately assign-
ing monitoring, therapy escalation and the application 
of local sepsis protocols to patients who will deteriorate. 
This study is a prospective validation of the IMX-SEV-2 
severity score in a cohort of adult ED patients present-
ing to the ED with clinical suspicion of acute infection 
or sepsis.

Methods
Study design and participant selection
A prospective, observational study was conducted at the 
ED of the Charité-Universitätsmedizin Berlin, Campus 
Benjamin Franklin (Berlin, Germany) from February 
until December 2019. Enrollment criteria were (1) adult 
patients (≥18 years) presenting to the ED with clinical 
suspicion of acute infection, (2) at least one vital sign 
change. Samples were collected at the point of enroll-
ment, and patients were then managed following local 
standard of care guidelines. Figure  1 shows the study 
design. For more details regarding enrollment, sample 
collection, and sample processing, see the supplemental 
methods (Supplementary Methods,, Supplemental digi-
tal content 1, http://links.lww.com/EJEM/A334).

The study was approved by the institutional review board 
and registered with the German Clinical Trials Register 

Fig. 1

Flowchart of patient enrollment and outcomes. In total 312 of 317 
patients enrolled met the inclusion criteria and were treated and 
diagnosed according to the standard of care by physicians blinded to 
the IMX-SEV-2 severity score results. Patient clinical outcomes were 
recorded from medical records.

http://links.lww.com/EJEM/A334
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(DRKS-ID 0017395). We previously reported the perfor-
mance of the bacterial versus viral infection diagnostic 
classifier Inflammatix Bacterial Viral Non-infected ver-
sion 2 (IMX-BVN-2) in the same cohort [19].

Severity endpoints
The primary endpoint of this analysis was in-hospital 
mortality, with a secondary endpoint of 72-h multiorgan 
failure. Two senior physicians trained in Emergency and 
Internal Medicine retrospectively assessed each case, to 
determine whether patients experienced 72-h multiorgan 
failure, including organ failure already manifest at pres-
entation, and defined as severe impairment of at least two 
SOFA score organ systems. The physicians were blinded 
to the IMX-SEV-2 results. For in-hospital mortality, to 
reduce the effects of unrelated mortality after prolonged 
inpatient care for chronic conditions, patients still hospi-
talized after 28 days were considered as not meeting the 
endpoint [20].

mRNA amplification and IMX-SEV-2 classifier
The development of mRNA classifiers which report a 
severity score for acute infections has been previously 
described [21–23]. In brief, the expression of 29 genes 
is read via a logistic regression classifier to compute a 
single severity output. The IMX-SEV-2 classifier was 
trained on 30-day mortality outcomes. To aid clinical 
decision-making across a range of severities, IMX-SEV-2 
incorporates two preset cutoffs to generate three inter-
pretation bands: low risk, moderate risk and high risk. 
Importantly, these cutoffs were developed on separate 
training datasets and formally locked before applica-
tion to this patient cohort. For a more detailed expla-
nation of the classifier development, see Supplementary 
Methods, Supplemental digital content 1, http://links.
lww.com/EJEM/A334.

Statistical analysis and blinding
The primary outcome of this clinical validation study was 
the performance of IMX-SEV-2 for predicting in-hospi-
tal mortality, with the secondary outcome being perfor-
mance for identifying and predicting 72-h multiorgan 
failure. Additional analyses included the performance of 
IMX-SEV-2 in patients with qSOFA ≥2 at presentation 
and a linear regression model for IMX-SEV-2.

Performance was assessed and compared (1) without 
predefined thresholds using the area under receiver 
operating characteristics (AUROCs) and (2) using pre-
defined thresholds to show sensitivities, specificities and 
likelihood ratios. IMX-SEV-2 bands were analyzed and 
compared to the comparison markers using the routine 
thresholds. For NEWS2, three bands were created using 
the established thresholds [12] and combining ‘low-me-
dium’ and ‘medium’ into one band, resulting in the fol-
lowing banding: low risk (0–4), medium risk (5–6, and/or 
≥3 in any single category), high risk (≥7).

Further details on the statistical analysis are in Supplementary 
Methods, Supplemental digital content 1, http://links.lww.
com/EJEM/A334. Raw clinical data and IMX-SEV-2 scores 
are listed in Supplemental Data, Supplemental digital con-
tent 1, http://links.lww.com/EJEM/A334.

Results
Characteristics of study subjects
The enrolled cohort consisted of 317 adult patients with 
signs of acute infection and ≥1 vital sign change at initial 
presentation to the ED. After excluding four patients due 
to consent withdrawal and one due to insufficient RNA 
yield, the final cohort included 312 patients. Patient 
characteristics segmented by in-hospital mortality are 
summarized in Table  1, with an extended version in 
Supplemental Table S1, Supplemental digital content 1, 
http://links.lww.com/EJEM/A334. The patient cohort had a 
substantial number of older patients with severe diseases 
[median age 73 years, 76 patients (24.4%) with qSOFA 
≥2]; 86 patients (27.6%) had active malignancies and 65 
patients (20.8%) had immunosuppression as defined in 
Supplemental Table S2, Supplemental digital content 
1, http://links.lww.com/EJEM/A334. In total 58 patients 
(18.6%) experienced 72-h multiorgan failure and 22 
patients (7.1%) died in hospital.

Performance of IMX-SEV-2
Figure 2 shows the distribution of IMX-SEV-2 severity 
scores segmented by in-hospital mortality vs. survival 
and/or discharge; scores were higher in patients who 
died in the hospital, and most patients who died were 
in the moderate and high-risk score ranges whereas 
most survivors were in the low-risk scores. To compare 
the performance of IMX-SEV-2 as a continuous metric 
with other standard prognostic biomarkers, we calculated 
AUROCs for in-hospital mortality and 72-h multiorgan 
failure (Fig. 3a–c). For in-hospital mortality, IMX-SEV-2 
had an AUROC of 0.84 [95% confidence intervals (CI), 
0.76–0.93]. In comparison, lactate, qSOFA and NEWS2 
had significantly lower AUROCs (P = 0.015, 0.001 and 
0.013 compared to IMX-SEV-2, respectively).

For identifying and predicting 72-h multiorgan failure, 
IMX-SEV-2 had an AUROC of 0.76 (95% CI, 0.68–0.83). 
Lactate, qSOFA and NEWS2 had similar AUROCs, 
none of which differed significantly from IMX-SEV-2 
(P = 0.341, 0.846 and 0.215, respectively).

The area under the precision-recall curve (AUPRC) is 
a useful accuracy metric for data with unbalanced out-
comes. Unlike AUROCs, where the baseline value is 0.5, 
the baseline AUPRC is equal to the outcome prevalence 
(0.071 for in-hospital mortality and 0.186 for multiorgan 
failure). For in-hospital mortality, IMX-SEV-2 had an 
AUPRC of 0.36 (95% CI, 0.19–0.58), significantly higher 
than NEWS2 and qSOFA, but not lactate (P = 0.045, 
0.016 and 0.322, respectively). For multiorgan failure, 
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IMX-SEV-2 had an AUPRC of 0.51, significantly higher 
than lactate, but not NEWS or qSOFA (P = 0.022, 0.940 
and 0.081 respectively). The PRC plots and AUPRCs are 
shown in Supplemental Figure S1, Supplemental Digital 
Content 1, http://links.lww.com/EJEM/A334.

IMX-SEV-2 clinical interpretation bands
IMX-SEV-2 incorporates three bands to improve clinical 
utility. The performance of the bands is shown in Fig. 4 
for in-hospital mortality and Fig.  5 for 72-h multiorgan 
failure, each compared to lactate, qSOFA and NEWS2. 

Table 1 Patient characteristics segmented by in-hospital mortality

Characteristics All Survival and/or discharge In-hospital mortality P values

 (n = 312) n = 290 (92.9%) n = 22 (7.1%)  
Age (years) 72.5 (57.0, 80.0) 72.0 (57.0, 80.0) 77.5 (69.5, 84.8) 0.02
Sex (female) 132 (42.3%) 119 (41.0%) 13 (59.1%) 0.12
Vital signs at presentation
 Respiratory rate (/min) 303; 21 (18, 26) 281; 21 (18, 25) 23 (19, 32) 0.15
 SBP (mmHg) 311; 123 (104, 138) 289; 124 (107, 139) 107 (98, 133) 0.05
 Altered mentation 59 (18.9%) 48 (16.6%) 11 (50.0%) <0.01
 qSOFA ≥2 76 (24.4%) 65 (22.4%) 11 (50.0%) <0.01
 NEWS2 5 (3, 8) 5 (3, 8) 9 (6, 12) <0.01
Comorbidity
 Malignancy 86 (27.6%) 77 (26.6%) 9 (40.9%) 0.21
 T2D 63 (20.2%) 58 (20.0%) 5 (22.7%) 0.78
 COPD 40 (12.8%) 38 (13.1%) 2 (9.1%) 0.75
 Immunocompromised 65 (20.8%) 61 (21.0%) 4 (18.2%) 0.35
Biomarkers 
 WBC (109cells/L) 11.1 (8.0, 15.3) 11.0 (7.9, 14.9) 15.0 (9.1, 22.0) 0.01
 CRP (mg/L) 70.8 (21.7, 178.1) 68.3 (20.5, 157.8) 189.1 (61.7, 260.4) <0.01
 Procalcitonin (µg/L) 305; 0.3 (0.1, 1.1) 283; 0.3 (0.1, 0.9) 1.7 (0.3, 26.6) <0.01
 Lactate (mmol/L) 301; 1.9 (1.4, 2.5) 279; 1.8 (1.4, 2.3) 3.1 (2.2, 4.3) <0.01
 IMX-SEV-2 0.04 (0.03, 0.07) 0.04 (0.03, 0.06) 0.09 (0.07, 0.19) <0.01
Outcomes
 Mechanical ventilation 21 (6.7%) 13 (4.5%) 8 (36.4%) <0.01
 ICU admission 71 (22.8%) 56 (19.3%) 15 (68.2%) <0.01
 72 h multiorgan failure 58 (18.6%) 39 (13.4%) 19 (86.4%) <0.01

Continuous variables are presented with median and interquartile range and compared using Mann–Whitney U Test. Nominal variables are presented with frequency and 
column percentage and compared using Fisher’s exact test. The number of cases with valid data is shown for variables with missing data (e.g. 301 patients had lactate 
concentration measurements).
COPD, chronic obstructive pulmonary disease; CRP, C-reactive protein; NEWS2, National Early Warning Score 2; qSOFA, Quick Sequential Organ Failure Assessment; 
T2D, Type two diabetes; WBC, White blood cell count.

Fig. 2

IMX-SEV-2 shows ability to separate patients with in-hospital mortality vs. survival or discharge. Distribution of IMX-SEV-2 severity scores seg-
mented by in-hospital mortality vs. survival and/or discharge. Horizontal lines indicate the preset threshold cutoffs which divide the score into three 
interpretation bands: high (≥0.157), moderate (0.042–0.157) and low severity (<0.042).
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IMX-SEV-2 demonstrated a specificity of 96.6% for the 
high severity rule-in band and a sensitivity of 86.4% for 
the low severity rule-out band compared to a specificity 
of 63.8% and a sensitivity of 90.9% for the rule-in and 
rule-out bands in NEWS2. This is also reflected in the 
likelihood ratios: NEWS2 demonstrated a lower likeli-
hood ratio of 1.9 for the high severity band compared to 
9.2 for the IMX-SEV-2 classifier; for the middle bands 
indicating moderate severity, only IMX-SEV-2 gener-
ated a likelihood ratio of >1. For the rule-out low severity 
bands both NEWS2 and IMX-SEV-2 showed likelihood 
ratios of 0.23. Importantly, despite having the same likeli-
hood ratio for the low severity interpretation band, IMX-
SEV-2 placed a higher percentage of patients into the low 
severity band compared to NEWS2 (56% vs. 38%).

Overall NEWS2 placed more patients in the outer bands 
(76% for NEWS2 vs. 62% for IMX-SEV-2), albeit with 
a lower high-risk likelihood ratio (1.9, compared to 9.2).

In comparison, when applying two interpretation bands 
with a cutoff of 2 mmol/L, lactate showed likelihood ratios 
of 1.78 (rule-in high severity band) and 0.40 (rule-out low 

severity band) compared to 2.2 and 0.64 for qSOFA ≥2. 
Therefore, among the four predictors, only IMX-SEV-2 
and NEWS2 demonstrated a result with high sensitivity 
for ruling out mortality (low severity band). Among those 
two predictors, only IMX-SEV-2 demonstrated a high 
specificity rule-in (high severity) band.

To allow for a better comparison with lactate and qSOFA, 
which are clinically used with a single threshold, sin-
gle-threshold versions of IMX-SEV-2 (using its two 
thresholds separately) are shown in Supplementary Table 
S3 alongside the comparators (Supplementary Table 
S3, Supplemental digital content 1, http://links.lww.com/
EJEM/A334).

Subgroup analysis and confounding factors
Of the 312 adult patients with suspected acute infections, 
76 (24.4%) had a qSOFA score ≥2 at admission, repre-
senting a cohort of patients with sepsis or a high like-
lihood of developing sepsis [9]. Among these patients, 
IMX-SEV-2 and lactate showed increased AUROCs 
compared to the overall cohort, while the accuracy of 

Fig. 3

Performance of the IMX-SEV-2 severity score compared with other prognostic markers. Receiver operating characteristic (ROC) for distinguishing 
(a) in-hospital mortality, and (b) 72-h multiorgan failure. (c) Area under the receiver operating characteristics (AUROCs) with 95% confidence 
intervals for in-hospital mortality, and 72-h multiorgan for IMX-SEV-2 compared to other clinical markers.
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NEWS2 decreased [IMX-SEV-2 for in-hospital mor-
tality of 0.92 (0.85–0.98), compared to 0.83 (0.69–0.96) 
for lactate, P = 0.08 and 0.70 (0.55–0.86) for NEWS2, 
P = 0.011]. The decision tree in Supplemental Figure 
S2, Supplemental digital content 1, http://links.lww.com/
EJEM/A334 shows how IMX-SEV-2 could help reas-
sess subjects initially stratified by qSOFA or NEWS2. 
For example, 33 patients with qSOFA ≥2 were correctly 
placed into the low severity band by IMX-SEV-2 and did 
not develop fatal outcomes.

A linear regression model was used to assess whether 
IMX-SEV-2 was impacted by patient characteristics 
including age, immunosuppression, bacterial infection, 

viral infection and sex after controlling for severity (in-hos-
pital mortality and multiorgan failure) (Supplemental 
Table S4, Supplemental digital content 1, http://links.lww.
com/EJEM/A334). Immunosuppression, age, bacterial 
infection, viral infection, and sex showed no statistically 
significant impact on IMX-SEV-2 scores.

Discussion
This study describes the validation of IMX-SEV-2, a 
29-host response mRNA severity classifier in a pro-
spective cohort of 312 patients presenting with sus-
pected acute infection to a tertiary care center ED in 
Germany.

Fig. 4

Performance of interpretation bands for in-hospital mortality. Performance of IMX-SEV-2, qSOFA, lactate and NEWS2 bands for predicting in-hos-
pital mortality (a–d). IMX-SEV-2 bands are generated using the predefined thresholds. NEWS2 bands are defined as low risk (0–4), medium risk 
(5–6, and/or ≥3 in any single category) and high risk (≥7). Lactate results are presented for the 301 patients with concentrations measured at 
presentation.
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This study builds upon previous work in developing a 
prognostic biomarker for risk-stratifying patients with 
acute infection and sepsis [22–24]. We show that IMX-
SEV-2 is accurate in predicting in-hospital mortality with 
an AUROC of 0.84 and does so with significantly higher 
accuracy than lactate, qSOFA or NEWS2. This finding is 
important, as IMX-SEV-2 could assist emergency physi-
cians more reliably in identifying ED patients at risk of 
deterioration. In combination with the diagnostic classi-
fier IMX-BVN-2 [19], this assay has the potential to both 
simultaneously prove an infection and identify imminent 
organ dysfunction, thereby providing a single, objective 
test for sepsis.

In line with previous research, our cohort showed low 
sensitivities and specificities for qSOFA in regard to 
in-hospital mortality [11]. In critically ill patients with 
a qSOFA≥2, IMX-SEV-2 predicted in-hospital mortal-
ity with an AUROC of 0.92. This is of interest, as the 
more severely ill subgroup better reflects the train-
ing cohorts used to generate the classifier [21], as such 
an improved performance was expected. Additionally, 
we would suggest that the ease of determining qSOFA 
scores combined with the relatively low specificity pre-
sents a possible triage for IMX-SEV-2 once developed 
as a rapid point-of-care test to accurately assess severity 
(Supplementary Figure S2, Supplemental digital content 

Fig. 5

Performance of interpretation bands for multiorgan failure. Performance of IMX-SEV-2, qSOFA, lactate and NEWS2 bands for identifying and 
predicting 72-h multiorgan failure (a–d). IMX-SEV-2 bands are generated using the predefined thresholds. NEWS2 bands are defined as low risk 
(0–4), medium risk (5–6, and/or ≥3 in any single category) and high risk (≥7). Lactate results are presented for the 301 patients with concentra-
tions measured at presentation.
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1, http://links.lww.com/EJEM/A334). In our cohort, of the 
patients classified by qSOFA as at the highest risk for 
clinical deterioration, IMX-SEV-2 was able to place 33 
(43.4%) in the lowest band, with no fatalities.

The IMX-SEV-2 classifier uses two pre-set cutoffs which 
segment the severity score into three interpretation bands 
(low severity, moderate severity and high severity). The 
banding showed that, compared to lactate and qSOFA, 
IMX-SEV-2 and NEWS2 are more accurate for ruling out 
mortality, and that among these two, IMX-SEV-2 had the 
better rule-in band performance. This banding approach 
allows for an easy yet nuanced stratification of a diverse 
patient cohort, ranging from uncomplicated infections to 
those with imminent risk of deteriorating and organ dys-
function (Figs. 4 and 5).

For 72-h multiorgan failure, the AUROC of IMX-SEV-2 
was 0.76, not significantly different from qSOFA (0.77), 
lactate (0.73) or NEWS2 (0.81). This is an important early 
endpoint. However, lower performance was expected, 
as IMX-SEV-2 was originally trained to predict 30-day 
mortality [23]. The results show that the clinical signs of 
organ failure, as shown by qSOFA, as well as the hypop-
erfusion associated with septic shock, as implicated by 
higher lactate, are similarly represented by the transcrip-
tomic test. Importantly, new machine learning classifiers 
based on the same assay but trained to predict multiorgan 
failure could refine this result and add to the clinical util-
ity of the transcriptome assay. While our results show that 
this endpoint is still best served by clinical scores, such 
as NEWS2 and qSOFA, the proof of principle in this area 
offers insight into future use and development of host-re-
sponse scores.

A strength of our trial is the study design, which incorpo-
rates as few exclusion criteria as possible to best reflect 
a real-world ED setting. While patients with immuno-
suppression, and/or malignancies are often excluded 
from studies evaluating host response biomarkers [25–
27], we purposely chose to include all of these patient 
subtypes as their clinical presentation can be similar to 
that of patients with acute infection and suspected sep-
sis. Importantly, regression analysis did not reveal that 
immunosuppression or age impacted the performance of 
the severity score. Finally, the demographic and clinical 
differences between the classifier training data and the 
patients from this cohort demonstrate the high generaliz-
ability of the assay.

Limitations
The primary limitation of this study was the fact that 
among our final sample of 312 ED patients, only 22 
patients died in the hospital, reducing the statistical 
power. While mortality was indeed a prospective end-
point, included in the trial registration, the low number of 
deaths is a result of the cohort design and power analysis 
having been based on analyses of diagnostic performance 

[19], instead of severity. Specifically, predicting the dete-
rioration of patients presenting initially as stable would 
be of significant clinical interest. However, the case num-
ber required to power such an analysis would be well 
beyond that of this cohort. Furthermore, we chose end-
points that reflect the clinical utility of a severity test as 
accurately as possible by purposely reducing disruptive 
factors, such as unrelated death or palliative treatment 
plans. Importantly, this refined selection results in lower 
numbers of patients with the respective outcomes, which 
limits the study’s power.

Conclusion
In a much-needed field of research, biomarkers for infec-
tion severity, IMX-SEV-2 is part of a new generation of 
transcriptomic tests. This is the first large-scale prospec-
tive validation of a transcriptomic sepsis severity classifier 
in a real-world ED setting. When translated into a point-
of-care assay, it has the potential to quantify and predict 
the severity of acute infections, saving hospital resources 
and allowing for appropriate triage to higher-level care 
thereby addressing an unmet need for improved patient 
management. An interventional trial will be necessary 
to assess the true clinical utility of the IMX-SEV-2 and 
IMX-BVN-2 classifiers.
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