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Objectives: Septic shock is the primary cause of death in ICUs. A bet-
ter comprehension of its pathophysiology, in particular, the immune
alteration mechanisms, opened new therapeutic perspectives such
as the recombinant interleukin-7. The use of biomarkers could improve
the identification of eligible patients for this therapy. The soluble form
of the interleukin-7 appears as a promising candidate in this regard
since an association between its high plasmatic level and mortality
in critically ill patients has been demonstrated. Because there are
no data available on the transcriptional regulation of the interleukin-7
receptor in such patients, this study aimed to explore the expression
level of different interleukin-7 receptor transcripts after septic shock
and evaluate their association with mortality.

Design: Retrospective discovery cohort (30 patients) and valida-
tion cohort (177 patients).

Setting: Two French ICUs (discovery study) and six French ICUs
(validation study).

Patients: Adult septic shock patients.

Interventions: None.

Measurements and Main Results: The quantification of several
interleukin-7 receptor transcripts using specific reverse transcrip-
tion quantitative polymerase chain reaction designs allowed for

global evaluation of interleukin-7 receptor gene expression in
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whole blood. In the discovery cohort, all interleukin-7 receptor
transcripts studied were expressed at lower levels in septic shock
patients than in healthy volunteers. Interleukin-7 receptor gene
expression at day 3 after septic shock diagnosis was associated
with day 28 mortality. Patients at a lower risk of death showed
higher expression levels. These results were confirmed in the
independent validation cohort. Interestingly, using a threshold
obtained on the discovery cohort, we observed in the validation
cohort a high negative predictive value for day 28 mortality for the
transcript encoding the membrane form of interleukin-7 receptor
(0.86; 95% CI, 0.79-0.93).

Conclusions: Interleukin-7 receptor transcripts appear as bio-
markers of impaired adaptive immune response in septic shock
patients and as a promising tool for patient stratification in clinical
trials evaluating immunoadjuvant therapies. (Crit Care Med 2018;
46:1739-1746)

Key Words: biomarkers; gene expression; intensive care units;
interleukin-7 receptor; septic shock

despite better understanding of the underlying pathophys-

iologic mechanisms and improved patient management. A
recent study (1) using the new Sepsis-3 definitions (2) presented
an ICU mortality rate for septic shock patients of 44%.

A disproportionate inflammatory response exceeding the
concomitant anti-inflammatory response is observed in the
early phase of septic shock, which is usually resolved within
72 hours. This phase may be followed by prolonged immu-
nosuppression that accounts for over two thirds of deaths (3).
Several studies reported impaired innate and adaptive immune
responses following septic shock (4). Massive apoptosis of T
cells leads to important lymphopenia (5). Also, the function-
ality of T lymphocytes (i.e., their proliferation and cytokine
production capacity) is decreased (6).

Immunomodulating therapies have emerged as innova-
tive and effective approaches to control dysregulated immune
response following septic shock in view of either blocking an exag-
gerated response or boosting an altered one. It therefore appears
crucial to efficiently and accurately determine the immune status
of patients to provide the most effective treatment. There is, how-
ever, no specific clinical sign of impaired immune response. Ex
vivo functional assays such as cytokine production or cell prolif-
eration, although gold standards in the field, are not easily adapt-
able to clinical routine (7). There is now a great interest in easily
measurable biomarkers to guide patient treatment.

Among the proposed immune-adjuvant treatments, the
recombinant human interleukin (rhIL)-7 evaluated in HIV (8)
or cancer (9) has already shown promising preclinical results
in sepsis. The ex vivo use of rhIL-7 improved lymphocyte func-
tion following sepsis (6), and an in vivo treatment increased
survival in a peritonitis mouse model (10).

Theinterleukin (IL)-7 signal is transduced via the IL-7 recep-
tor (IL-7R), composed of the common yc and the IL-7—specific
o (CD127) chains (11). As shown for other cytokine receptors,

Septic shock remains the primary cause of death in ICUs
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IL-7R can be found as a soluble protein (sCD127) (12). Studies
have reported an association between high sCD127 plasma lev-
els and mortality in septic shock (13) and critically ill patients
(14). The mechanisms leading to the production of sCD127
are not fully understood as yet and may involve alternative
splicing (12, 15) and posttranscriptional modifications (16).
sCD127 is able to bind IL-7 (17), but its effect on IL-7 activity
is still controversial; some studies reporting a decrease of IL-7
activity (18, 19), whereas others show a potentialization of its
effects (17, 20). Because there is currently no available global
transcriptional study of IL7R in septic shock patients, describ-
ing its expression modulation and evaluating its potential as a
surrogate marker of septic shock-induced immune alterations
appeared relevant.

The objectives of our study were to describe the transcrip-
tional expression of IL7R during septic shock and assess the
association between IL7R transcripts and day 28 (D28) mor-
tality. This was explored in a discovery cohort and validated in
a larger and independent cohort of septic shock patients.

MATERIALS AND METHODS

Patients and Samples

Septic Shock Patient Discovery and Validation Cohorts. Sep-
tic shock patients were included from two independent existing
cohorts, based on the following inclusion criteria: 1) predicted
ICU length of stay of at least 2 days and 2) presence of Systemic
Inflammatory Response Syndrome due to an ongoing infec-
tion. Septic shock was defined as a sepsis-induced hypoten-
sion persisting despite adequate fluid resuscitation requiring
vasopressors (21). The exclusion criteria were aplasia for the
discovery cohort, completed, for the validation cohort, with
recent chemotherapy or immunosuppressive treatment, high-
dose or prolonged corticosteroid treatment, primary immune
deficiency, and extracorporeal circulation in the month pre-
ceding ICU admission. Protocols of the discovery (institu-
tional review board [IRB] no. 11236) and validation (IRB
no. 5044) cohorts were approved by local ethics committees.
Nonopposition to inclusion in the protocols was systematically
recorded from patients or next of kin (see details in supple-
mental patients description, Supplemental Digital Content 1,
http://links.lww.com/CCM/D724).

Control Cohort. Whole blood samples from 19 healthy vol-
unteers (median age, 41 [35-50]; male, 42%) were obtained
from the Etablissement Francais du Sang in Lyon and used
as controls. In accordance with standardized procedures for
blood donation, informed consent was obtained and personal
data were anonymized at the time of blood donation.

IL7R Transcripts Expression Level Measurement

Peripheral whole blood was collected in PAXgene tubes (Pre-
Analytix, Hilden, Germany). Briefly, after extraction, total RNA
was reverse transcribed in complementary DNA. Three IL7R-
specific polymerase chain reaction (PCR) assays were designed:
the “IL7R-001” PCR is specific of the IL7R-001 transcript encod-
ing the membrane form of CD127 and the “IL7R-003” PCR of
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TABLE 1. Description of the Discovery Cohort According to Survival Status at Day 28 After
Septic Shock Diagnosis

Parameters

Overall Cohort (n = 30)

Nonsurvivors (n =9) Survivors (n = 21)

Characteristics at admission

Age (yr) 65 (563-75) 55 (62-71) 66 (54-75) 0.476
Gender, male 20 (67) 4 (44) 16 (76) 0.217
Simplified Acute Physiology Score |I 50 (39-59) 60 (45-70) 45 (34-52) 0.018
Sequential Organ Failure Assessment score day 1 9(8-12) 12 (9-16) 9 (7-9) 0.002
Comorbidities® (= 1) 13 (43) 8(89) 5 (24) 0.002
Immune deficiency® 6 (20) 3(33) 3(14) 0.329
Type of admission 1.000
Medical 18 (60) 6 (67) 12 (87)
Elective surgery 1 (&3) 0 (0.0) 1(4.8)
Emergency surgery 11 (37) 3(33) 8(38)
Major interventions during ICU stay
Renal replacement therapy 7 (23) 5 (566) 2 (9.5) 0.017
Mechanical ventilation 24 (80) 9 (100) 15 (71) 0.143
Noninvasive ventilation 4(13) 1(11) 3(14) 1.000
Outcomes
ICU length of stay (d) 11 (7-18) 10 (7-20) 11 (6-17) 1.000
Hospital length of stay (d) 32 (28-4b) 28 (17-3b) 32 (30-46) 0.244
Survivors at ICU discharge 20 (67) 0 (0) 20 (95) < 0.001
Survivors at hospital discharge 18 (60) 0 (0) 18 (86) < 0.001

Categorical variables are expressed as n (%), and continuous variables are expressed as median (interquartile range). Comparisons between survivor and
nonsurvivor patients at day 28 were performed with chi-square or Fisher exact tests for qualitative variables and Mann-Whitney U or t tests for quantitative
variables. Simplified Acute Physiology Score Il and Sequential Organ Failure Assessment score were measured after 24 hr of ICU stay. Boldface values indicate

significance at p < 0.05.
2Cardiac, hepatic, respiratory, or renal comorbidities.
°As defined by Acute Physiology and Chronic Health Evaluation Il score (23).

the IL7R-003 transcript encoding a sCD127 form. The “IL7R-
All” PCR quantifies all IL7R transcripts studied, including the
two previously described (Supplemental Fig. 1, Supplemental
Digital Content 1, http://links.Iww.com/CCM/D724; and Sup-
plemental Table 1, Supplemental Digital Content 1, http://links.
lww.com/CCM/D724). Absolute concentrations (copies/nL)
were used to compare the expression levels of the different tran-
scripts. For analysis of the association with D28 mortality, gene
expression was normalized using hypoxanthine phosphoribos-
yltransferase 1 as reference gene and results were expressed as
Calibrated Normalized Relative Quantity (22). Experimental
protocol is detailed in supplemental method (Supplemental
Digital Content 1, http://links.Iww.com/CCM/D724).

Statistics

Chi-square or Fisher exact tests were used for qualitative vari-
ables assessment. Quantitative variables were compared with
a Student t test or Mann-Whitney U test. Paired Wilcoxon
tests were used to compare the expression of IL7R transcripts

Critical Care Medicine

between samples collected at two time-points. The association
between D28 mortality and IL7R expression level was appreci-
ated by univariate and multivariate Cox models. To allow com-
parison between models, hazard ratios were normalized to an
increment from first to third quartile (interquartile range hazard
ratio [IQR HR]). For multivariate analysis, confounding factors
were selected using the following criteria: a correlation between
the variable and IL7R expression level (Spearman r > 0.15), a
significant association with D28 mortality (p < 0.1, Cox model),
and the absence of missing values. To avoid redundancy, vari-
ables used in Sequential Organ Failure Assessment (SOFA) or
Simplified Acute Physiologic Score (SAPS) II calculation were
not included in multivariate models including these scores.
Area under receiver operating characteristics curves (AUROCs)
were calculated to assess the predictive performance regard-
ing D28 mortality. DeLong method was used for comparison
of AUROC:s. For IL7R transcripts expression, a threshold was
determined in the discovery cohort in order to maximize: 1) the
negative predictive value and 2) the specificity. In the validation
1741
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cohort, survival curves with 95% Cls were drawn in patient
groups defined according to IL7R expression threshold at D3
obtained in the discovery cohort. The log-rank test was used to
compare the curves. A p value below 0.05 was considered signifi-
cant. All statistics were performed with R software (version 3.2.4;
R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Discovery Cohort

To study the modulation of IL7R transcripts after septic shock,
we first retrospectively included 30 patients who were sampled
both at day 1 (D1) and day 3 (D3) after septic shock diagno-
sis. This enabled the evaluation of the IL7R D3/D1 expression
ratio for all selected patients. Nine patients (30%) died before
D28 (Table 1). D28 nonsurvivors had more comorbidities and
higher severity scores at admission than survivors.

We measured IL7R expression levels using three PCR designs,
of which one is specific of the IL7R-001 transcript that encodes
the CD127 membrane and one of the sCD127-encoding IL7R-
003 transcript. Expression levels of all IL7R transcripts studied
were lower in septic shock patients than in healthy volunteers (p
<0.001) (Fig. 1A). In septic shock patients, we observed a mod-
erate increase in the expression of all IL7R transcripts between
D1 and D3 (p < 0.001). Overall, the expression level of the
transcript encoding a sCD127 form was approximately 60-fold
lower than the transcript encoding the CD127 membrane form.

Although IL7R expression levels at D1 showed no differ-
ence between survivors and nonsurvivors, those of all tran-
scripts at D3 were lower in nonsurvivors (p < 0.05) (Fig
IB). They also remained low in nonsurvivors but increased
between D1 and D3 in survivors, as shown by higher D3/D1
ratios in survivors.

IL7R transcripts expression at D3 was significantly asso-
ciated with D28 mortality, a higher expression level of IL7R
transcripts indicating a lower risk of death (IQR HR [95%
CIJ, 0.12 [0.02-0.81], 0.11 [0.02—0.74], and 0.20 [0.04—0.93]
for IL7R-All, IL7R-001, and IL7R-003, respectively, p < 0.05)
(Supplemental Table 2, Supplemental Digital Content 1,
http://links.lww.com/CCM/D724).

To estimate the performance of IL7R as a prognostic bio-
marker, we calculated AUROC for each IL7R PCR assay at D3
and selected thresholds, in view of reaching a high negative
predictive value and a high specificity (Supplemental Table 3,
Supplemental Digital Content 1, http://links.lww.com/CCM/
D724). All AUROCs were over 0.77, the highest one corre-
sponding to the IL7R-001 membrane transcript.

As the IL7R-001 membrane transcript showed a high
expression level and the most promising performances for D28
mortality prediction at D3, we specifically evaluated this tran-
script in the validation cohort.

Validation Cohort

We included from a different cohort septic shock patients with
available samples at D3 after septic shock diagnosis in order to
confirm results from the discovery study (Supplemental Fig. 2,
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Figure 1. Interleukin-7 receptor (IL7R) transcripts expression levels in the
discovery cohort. A, Comparison of messenger RNA (mRNA) expression
between healthy volunteers (HV, n = 19) and septic shock patients at day
1 (D1) and day 3 (D3) after septic shock diagnosis (n = 30). mMRNA levels
are expressed as absolute concentration in copies/pL. B, Comparison

of mRNA expression between day 28 nonsurvivor (NS, n=9) and
survivor (S, n = 21) patients, at D1 and D3 after septic shock diagnosis,
and for the D3/D1 expression ratio. MRNA levels are expressed as
calibrated normalized relative quantity (CNRQ) using hypoxanthine
phosphoribosyltransferase 1 as reference gene. p < 0.05, *p < 0.01, and
“*p < 0.001 Mann-Whitney U test, ##p < 0.01 and ###p < 0.001 paired
Wilcoxon test.

Supplemental Digital Content 1, http://links.lww.com/CCM/
D724). Out of the 177 selected patients, 42 died within D28
(24%) (Table 2). Age, SAPS I, D1 and D3 SOFA, and Charlson
scores were significantly higher in D28 nonsurvivors than in
survivors. Lactate level, lymphocyte, and platelet counts at D3
were also significantly different between survivors and nonsur-
vivors (Supplemental Table 4, Supplemental Digital Content
1, http://links.lww.com/CCM/D724). The discovery and vali-
dation cohorts provided similar results in terms of comorbidi-
ties, biology, and severity (data not shown).
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TABLE 2. Clinical Characteristics of the Septic Shock Patients of the Validation Cohort

According to Survival Status at Day 28

Parameters

Overall Cohort (n = 177)

Survivors (n = 135)

Nonsurvivors (n = 42)

Characteristics at admission

Age (yr) 69 (58-78)
Gender, male 115 (6b)
Simplified Acute Physiology Score || 60 (49-71)
SOFA score day 1 11(8-13)
SOFA score day 3 8(56-12)
Charlson score 2 (1-3)
Patients by Charlson score categories

0 38(21)

1 34 (19)

>92 105 (59)
Type of admission

Medical 114 (64)

Elective surgery 4 (2.3)

Emergency surgery 59 (33)
Site of primary infection

Respiratory 80 (4b)

Abdominal 48 (27)

Others 49 (28)

Major interventions during ICU stay
Mechanical ventilation 145 (82)
Duration of vasopressors (d) 3(2-b)
Surgery 64 (36)
Transfusion 7 (4.0)
Renal replacement therapy 34 (19)
Outcomes

ICU length of stay (d) 10 (6-17)
Hospital length of stay (d) 25 (15-44)
Survivors at ICU discharge 136 (77)
Survivors at hospital discharge 116 (66)

75 (63-81) 67 (57-78) 0.008
32 (76) 83 (61) 0.119
67 (57-78) 58 (48-70) 0.019
12 (10-14) 10 (8-13) 0.002
12 (8-15) 8 (4-11) <0.001
3(2-4) 2 (1-3) 0.014
0.017

5(12) 33(24)

4 (9.5) 30 (22)

33 (79) 72 (53)
0.876

26 (62) 88 (65)

1(24) 3(22)

15 (36) 44 (33)
0.052

18 (43) 62 (46)

17 (40) 31(23)

7(17) 42 (31)
39 (93) 106 (79) 0.039
5(3-8) 3(2-5) <0.001
17 (40) 47 (35) 0.629
3(7.1) 4 (3.0) 0.359
9(21) 25 (19) 0.846
11 (7-15) 10 (6-17) 0.930
12 (8-16) 31 (21-50) <0.001
8(19) 128 (95) <0.001
2 (4.8) 114 (84) <0.001

SOFA = Sequential Organ Failure Assessment.

Categorical variables are expressed as n (%), and continuous variables are expressed as median (interquartile range). Comparisons between survivor and
nonsurvivor patients at day 28 were performed with chi-square or Fisher exact tests for qualitative variables and Mann-Whitney U or t tests for quantitative
variables. Simplified Acute Physiology Score Il was measured after 24 hr of ICU stay, and SOFA score was measured after 24 and 72 hr of ICU stay. Boldface

values indicate significance at p < 0.05.

As observed in the discovery cohort, IL7R expression level
at D3 was significantly lower in D28 nonsurvivors compared
with survivors (p < 0.001) (Fig.2A).

The validation cohort allowed confirming the signifi-
cant association between D28 mortality and IL7R expres-
sion level at D3 (IQR HR, 0.47 [95% CI, 0.28-0.78]; p <
0.01) (Table 3). This association was still significant in a

Critical Care Medicine

multivariate model adjusted for SAPS II (0.48 [0.29-0.81];
p <0.01) (Table 3).

We assessed the performance of IL7R expression levels at
D3 to identify D28 nonsurvivor patients and obtained an AUC
of 0.68 (95% CI, 0.59-0.78). This AUC was not statistically
different from that of SOFA (0.72 [0.63-0.80]) and SAPS II
(0.63 [0.53-0.72]). Interestingly, using the threshold from the
1743
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Figure 2. Interleukin-7 receptor (IL7R) membrane transcript (IL7R-001) expression levels in the validation
cohort. A, Comparison of IL7R expression levels between day 28 nonsurvivor (NS, n = 42) and survivor

(S, n=13b) patients. IL7R expression levels were measured at day 3 (D3) after septic shock diagnosis.
Messenger RNA (mRNA) levels are expressed as calibrated normalized relative quantity (CNRQ) using
hypoxanthine phosphoribosyltransferase 1 (HPRT1) as reference gene. **p < 0.001 Mann-Whitney U test.

B, Survival curves and 95% Cls in patient groups of the validation cohort defined according to IL7R membrane
transcript (IL7R-001) expression levels at D3, using the threshold obtained on the discovery cohort. This
threshold of 0.20 is expressed as a CNRQ using HPRT1 as reference gene. The log-rank test was used to

compare survival between groups.

TABLE 3. Association Between Interleukin-7
Receptor Membrane Transcript (IL7R-001)
Expression Levels at Day 3 and Status at
Day 28 After Septic Shock Diagnosis in the
Validation Cohort

IQR Hazard Ratio

Variables (95% CI) P

Univariate Cox models

IL7R-001 D3 0.47 (0.28-0.78) 0.004
SOFA D3 2.71 (1.74-4.21) <0.001
SAPS Il 1.67 (1.07-2.29) 0.022
Multivariate Cox models
IL7TR-001 D3 0.62 (0.38-1.0) 0.055
SOFA D3 2.30 (1.45-3.7) <0.001
IL7R-001 D3 0.48 (0.29-0.81) 0.005
SAPS I 1.65 (1.04-2.32) 0.032

D3 = day 3, IL7R = interleukin-7 receptor gene, IQR = interquartile range,
SAPS = Simplified Acute Physiologic Score, SOFA = Sequential Organ
Failure Assessment.

IQR hazard ratio (HR) refers to a hazard ratio normalized to an increment from
first to third quartile to allow for comparison between models. Boldface values
indicate significance at p < 0.05.

discovery study, a negative predictive value of 0.86 (0.79-0.93),
a positive predictive value of 0.31 (CI, 0.26-0.36), a sensitivity
of 0.76 (0.62—0.88), and a specificity of 0.46 (0.36—0.56) were
obtained in the validation study.
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shock patients from the vali-
dation cohort with a 2.2-fold
lower risk of death. This sug-
gests that IL7R mRNA quan-
tification could help patient
stratification in clinical trials
evaluating immune-adjuvant
therapies.

Given the important role of
IL-7in T cell development and homeostasis, rhIL-7 has been eval-
uated in clinical trials in HIV and cancer. The first clinical trial in
septic shock patients has just been completed and demonstrated
rhIL-7 efficacy in restoring lymphocyte count in the absence of any
severe side effect (24). We previously suggested that IL7R could be
a companion biomarker for such therapy (13). Previous studies
have demonstrated that CD127 expression on T lymphocytes sur-
face does not seem to undergo extensive regulation in septic shock
(6,25).In addition, CD127 is measured by flow cytometry, a tech-
nique that is not routinely implemented in clinical practice yet,
consequently compromising its use as a biomarker in septic shock
patients. Interestingly, we previously demonstrated a significant
association between high plasma level of sCD127 and mortality
(13, 14). Several IL7R transcripts have been identified and those
lacking exon 6, the exon encoding transmembrane domain (12),
may encode soluble forms of CD127.

To our knowledge, this study is the first to quantify differ-
ent IL7R transcripts in septic shock patients. We set up spe-
cific PCR designs to measure 1) global IL7R expression; 2)
the membrane CD127 encoding transcript; and 3) a soluble
form of CD127 encoding transcript, whereas most of previous
studies in autoimmune diseases (26, 27) or infectious diseases
(28-30) evaluated only IL7R membrane transcript expression.

All transcripts studied, including that encoding a soluble
form (IL7R-003), show decreased expression after septic shock.
Its expression was interestingly lower in septic shock patients
than in healthy volunteers, as also observed for the plasmatic
level of sCD127. However, although the expression level of
IL7R-003 was lower in nonsurvivors, the sCD127 plasma con-
centration was higher in nonsurvivors (13, 14). The expression
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of IL7R-007, another transcript lacking exon 6, was modulated
similarly to IL7R-003 (data not shown).

Combining the results obtained on proteins (membrane
and soluble CD127) and on IL7R transcripts underlines the
complex mechanisms involved in the regulation of this recep-
tor. The primary source of sCD127 has not yet been clearly
determined but may be the result of concomitant shedding
from the membrane and transcriptional regulation (15, 16).
Furthermore, despite the absence of a comprehensive evalu-
ation of IL7R forms, numerous molecules such as IL-7 itself,
tumor necrosis factor, IL-6, or glucocorticoids, were shown to
regulate its expression (31). This should be further considered
when interpreting IL7R expression levels in pathologies lead-
ing to immune response modulation.

This study reveals the significant association of D3 IL7R
expression with D28 mortality in two independent cohorts of
septic shock patients and is in line with findings from Bauer et
al (28), who reports the association of IL7R in a combination of
three down-regulated genes in sepsis with long-term mortality.

The AUROC:s obtained for all IL7R transcripts studied were
similar to those obtained for SAPS I and SOFA scores. Specifically
quantifying the transcript encoding an sCD127 form actually did
not prove more informative toward the identification of patients
at risk of death than the full-length transcript. An interesting find-
ing in the validation study is the high negative predictive value for
D28 mortality shown by the IL7R-001 membrane expression at
D3. This highlights its possible use as an exclusion biomarker for
rhIL-7 treatment: IL7R expression could indeed identify patients
at a lower risk of death who may not benefit from immuno-
therapy in order to focus treatment on the high-risk population.
Interestingly, we obtained similar results when considering non-
septic ICU patients (data not shown). This will also be evaluated
in trauma, burn, and surgical patients in the REAnimation Low
Immune Status Markers (REALISM) study (32).

Other markers of the adaptive immune response are associ-
ated with mortality in critically ill patients, the most studied
being absolute lymphocyte count (33-35). Another indicator
of the adaptive immune response is the lymphocyte prolifera-
tion assay that reflects T cell functionality and has been found
associated with mortality in sepsis patients (36). Unfortunately,
long time-to-results and standardization issues make its use
for rapid immune status assessment difficult (7). In this spe-
cific context, the feasibility of measuring a biomarker such
as IL7R in clinical routine using automated molecular biol-
ogy platform (reverse transcription quantitative PCR) makes
it a promising tool for immune status monitoring. The high
multiplex capacity of such platforms offers the possibility to
integrate IL7R in a panel of biomarkers from innate and adap-
tive immune response that have been shown to be associated
with immune alterations in ICU patients, such as C-X3-C
motif chemokine receptor 1 (37), IL10, and CD74 (38) or pro-
grammed cell death-1 (39). This could lead to the development
of an integrated tool for immune characterization.

Our study, however, has some limitations. Healthy volun-
teers are younger than septic shock patients. Lymphocyte count
and lactate level at D3, identified as potential confounding
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factors, might have been included in multivariate models in
the validation study. In a model including IL7R-001 expression,
SAPS I, lactate concentration, and lymphocyte count at D3,
the only parameter significantly associated with D28 mortal-
ity was lactate concentration (data not shown). However, due
to a high number of missing values (36%), interpretation of
such model is limited. The lower levels of IL7R transcripts in
patients compared with healthy volunteers may also reflect the
lower number of T cells frequently observed after septic shock
(40) and not only a down-regulation of the expression. Not sur-
prisingly, IL7R expression in whole blood was correlated with
lymphocyte count (Spearman r = 0.5). Besides the interest of
IL7R expression by itself as a prognostic biomarker, its regu-
lation in septic shock patients has to be specifically studied in
isolated T lymphocytes.

CONCLUSIONS

Our results show that IL7R mRNA expression level is associ-
ated with D28 mortality in septic shock patients and presents
a high negative predictive value. IL7R expression appears as a
suitable marker of impaired adaptive immune response fol-
lowing septic shock. This marker could be evaluated in a panel
of biomarkers combining innate and adaptive aspects of the
immune response in order to precisely determine the immune
status of patients and treat them more efficiently.
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