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LETTER

Eosinopenia and routine inflammatory
biomarkers are helpful for the diagnosis
of infection in patients treated with IL-6

pathway antagonists

Audrey Glatre," Madeline Pascard,? Maxime Hentzien,® Jean Hugues Salmon,*

Amélie Servettaz,®>® Ailsa Robbins © 16

SUMMARY

Patients with inflammatory diseases such as
rheumatoid arthritis treated with IL-6 pathway
antagonists are particularly prone to poten-
tially serious infections. However, diagnosis of
such events can be hindered by the normality
of usual inflammatory biomarkers such as C
reactive protein (CRP). In this retrospective
monocentric study, we included all patients
treated with tocilizumab for an inflamma-
tory disease (mostly rheumatoid arthritis)
and hospitalised in an unscheduled manner
between 2009 and 2020 for any symptoms
that raised suspicion of infection to explore
the discrimating capacity of easily-accessible
biomarkers to diagnose infections in patients
treated with anti-IL6 receptor. We showed
here for the first time that eosinopenia
(eosinophil count (EC) <0.05G/L) and a
low ratio EC/neutrophil count (NC) (EC/
NCx1000<11.8) could be relevant biomarkers
for the diagnosis of infection in tocilizumab-
treated patients. Moreover, despite what was
expected, CRP level above 5mg/L can be an
additional biomarker of infection.

RESULTS

Patients treated with IL-6 pathway antagonists
like tocilizumab are more prone to infec-
tions," but diagnosis of such complications
remains challenging and is often delayed as
NC and CRP increase is usually abrogated
by treatment.” Consequently, reliable IL-6-
independant biomarkers of infection are
needed. Eosinopenia and low ratio between
EC and NC (EC/NCx1000) in blood have
already been reported to be associated with
bacterial infections in other settings.” The
aim of this original study was to assess if such

biomarkers were associated with the diagnosis
of infection in tocilizumab-treated patients.

This single-centre, retrospective and obser-
vational study included all patients treated
with tocilizumab for an inflammatory disease
and hospitalised in an unscheduled manner
between 2009 and 2020 for any symptoms that
raised suspicion of infection. Final diagnoses
were made according to current guidelines,
depending on clinical symptoms, labora-
tory and imaging tests results. Areas under
the receiver operating characteristic curve
(AUC) were performed to assess the discrim-
inating capacity of EC, CRP, NC, lymphocyte
count (LC) and EC/NCx1000 at admission to
predict the diagnosis of infection.

Forty-one patients out of 163 treated with
tocilizumab for an inflammatory disease
were hospitalised in an unscheduled manner
during the study period. Median age was 59
years (IQR (52-66)). Thirty-four (82.9%)
patients were female. An infectious disease
was diagnosed in 20 patients (48.8%). The
most common infections were pneumonia
(30.0%), joint or bone infection (25.0%) and
gastrointestinal tract infection (15.0%). Four
(20.0%) patients had a bacteraemia, including
three associated with another infected organ.
No relevant differences were found between
infected and non-infected patients regarding
age, sex, inflammatory disease and steroid
treatment. Median absolute value of EC at
admission was lower in infected patients
(0.06 (IQR (0.01-0.16)) G/L) than in non-
infected patients (0.20 (IQR (0.11-0.29))
G/L; p=0.010) as were LC (1.40 (IQR (0.97-
1.64)) G/L vs 1.84 (IQR(1.35-2.30)) G/L,
p=0.014) and EC/NCx1000 ratio (6.54 (IQR
(1.33-30.60)) vs 48.50 (IQR (27.50-76.70)),
p<0010), whereas CRP level (3.00 (IQR
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Figure 1 Areas under the receiver operating characteristic and their 95% Cls were performed to assess the discrimination
capacity of C reactive protein (CRP), lymphocytes count (LC), eosinophil count (EC), neutrophil count (NC) and EC/NCx1000.
For each parameter, thresholds suggested by Youden Index are represented. Se and 1-Sp for CRP<5mg/L is represented on
the first curve. CRP, C reactive protein; Se, sensitivity; Sp, specificity.
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(1.10-120.30)) mg/L vs 0.65 (IQR (0.30-1.58)) mg/L,
p=0.008) and NC (7.43 (IQR (5.46-9.48)) G/L vs 3.90
(IQR (2.27-6.90)) G/L, p=0.020) were significantly
increased in infected patients (online supplemental table
1). To better help physicians in the diagnosis, thresholds
for these biomarkers can be helpful: An EC<0.04G/L
yielded a sensitivity (Se) of 0.50 (95% CI (29.9 to 70.1))
and a specificity (Sp) of 0.91 (95% CI (0.711 to 0.983)). A
CRP concentration increase above 5mg/L was observed
for more than half of the infected patients (11/19) in
contrast to only 3 patients (3/20) in the non-infected
group (SE 0.58 (95% CI (0.36 to 0.77)), Sp 0.85 (95% CI
(0.64 t0 0.95))).

AUC for EC, CRP, NC, LC and EC/NCx1000 all showed
good discriminating performances between infected and
non-infected patients in the whole studied population
(figure 1).

Some publications have previously reported the
interest of EC and of combining EC and NC to help
predicting the probability of infection at hospital admis-
sion in immunocompetent populations.4 Vigouroux et al
have reported that the combination of eosinopenia and
an NC>10 500 cells/ mm?® allowed to differentiate septic
from crystal-induced arthritis with a good Sp and positive
predictive value.” We showed here for the first time that an
EC<0.05G/L and EC/NCx1000<11.8 could be relevant
biomarkers for the diagnosis of infection in tocilizumab-
treated patients. Moreover, despite what was expected,
CRP level above 5mg/L can be an additional biomarker
of infection. In conclusion, this original study suggests
that all those easily available parameters should be used

to maximise Se in the screening of infection in patients
undergoing treatment with IL-6 pathway antagonists.
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