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L E T T E R S TO ED I TO R

Circulating IL-6 but not neutrophil extracellular traps levels can
predict anakinra effectiveness in patients with severe
COVID-19

Dear Editor,

We read with great interest the very recent study from Belaïd

et al. These authors confirm in an Algerian cohort that IL-6 circulat-

ing level is a good and simple parameter to predict COVID-19 outcome

on severe patients.1 Other reports already suggested that the most

severe cases are linked to a hyperinflammatory status linked to the

release of cytokines such as IL-6 or IL-1β, or neutrophil-derived prod-

ucts such as elastase or neutrophil extracellular traps (NETs). There-

fore, various targeted therapies have been rapidly proposed, such

as anakinra, a recombinant IL-1 receptor antagonist, previously used

to treat auto-inflammatory syndromes involving the inflammasome

pathway. In March 2020, our group treated 52 consecutive severe

COVID-19 patients with anakinra and found that it reduced both the

need for invasive mechanical ventilation and the mortality without

serious side effects.2 They had severe bilateral pneumonia, a con-

firmed Severe Acute Respiratory Syndrome-Coronavirus-2 infection

(RT-PCR or computed tomography [CT] scan), bilateral lung infiltrates

and critical pulmonary function (oxygen saturationof93%or less under

6 L/min of oxygen or more, or oxygen saturation of less than 93% on

3 L/min with a saturation on ambient air decreasing by 3% in the pre-

vious 24 h). Exclusion criteria were as follows: refusal to participate,

patients bedridden and near the end of life, alternative etiology of

respiratory failure, and ICU admission. Several other studies andmeta-

analyses have now confirmed anakinra’s beneficial effect on severe

patients. Our group participated in themost recent patient-level meta-

analysis that concluded that anakinra was safe and reduced mortality

in moderate to severe cases, especially when hyperinflammation was

observed.3 Finally, both the US Food and Drug Administration (FDA)

and the European Medicines Agency (EMA) (December 2021) now

officially recommend the use of anakinra with severe patients. Kyria-

zopoulou et al. recently pointed out the possibility to guide anakinra

treatment with soluble urokinase plasminogen activator receptor cir-

culating levels.3 We analyzed other potential and simpler biomarkers

of anakinra effectiveness in our cohort.2 We decided to focus on

circulating IL-6 and NET levels, known to be closely linked to COVID-

19 severity, in particular in Belaïd et al.’s study1 and another cohort

recently published by our group.4 Blood samples were taken just

before (Day 0) and 3–4 days after the beginning of anakinra treatment.

IL-6 levels were measured using a commercial Electrochemilumines-

cence assay test (Elecsys IL-6) on COBAS ROCHE platform. NETs

were quantified by measuring serum myeloperoxidase (MPO)–DNA

complexes using a previously described in-house capture ELISA.4,5

Both biomarkers could be assayed in 49 patients with severe

COVID-19 belonging to our cohort2 (13 females/36 males, mean [SD]

age 72.6 years [12.0], mean [SD] C-reactive protein 192.4mg/L [88.2]).

All patients had a severe COVID-19-related bilateral pneumonia on

chest X-ray or lung CT scan. Patients were treated with subcutaneous

anakinra (100mg twice a day for 72 h, then100mgdaily for 7 days) and

standard treatments.

At Day 0, all patients had high circulating levels of IL-6 at 75.5 pg/ml

[46.3–123.7] (median [Q1–Q3]), since the reference value from the

manufacturer is below 7 pg/ml. Similarly, higher circulating lev-

els of MPO–DNA complexes were found at Day 0 in the patients

(58.4 arbitrary units [au] [10.9–136.8]) compared to healthy con-

trols (4.2 au [4.2–10.2]) (p < 0.0001). Both results are in line with

previous reports, which showed increased IL-61,3,4 and MPO–DNA

complexes4 in comparable patients. The 28-day probability of survival

during anakinra treatment was significantly higher in patients who

had IL-6 levels below the median value at Day 0, but not in those

with MPO–DNA complex levels below the median value at Day 0

(Figure 1A,B).

In a subgroup of 32 patients, a significant decrease in IL-6 levels

was observed at Day 3 or 4 (23.2 pg/ml [7.5–45.1], p = 0.012 using

paired t-test) as compared to Day 0 values (64.3 pg/ml [45.7–107.8])

(Figure 2A). MPO–DNA complex levels were not significantly modi-

fied during these 3–4 days (47.1 au [29.0–86.5] at Day 3–4 vs. 51.1 au

[8.4–140.6] at Day 0, p= 0.31) (Figure 2B).

A growing body of evidence suggests a pathogenic role of IL-1β in
the COVID-19- related inflammatory cascade since high levels are

found in the circulation, and patients’ monocytes or neutrophils exhibit

an hyperactivation of IL-1β pathway.3,4 Moreover, anakinra treatment

was also associated with an increased survival rate in a recent mouse

model of SARS-CoV-2-induced pneumonia.6 Our results suggest that

anakinra-induced IL-1 inhibition participates in a more global block-

ing effect upon the proinflammatory cytokine cascade as we found a

decrease in IL-6 circulating levels after3–4daysof anakinra. Therefore,

monitoring IL-6 levels during anakinra treatment seems to be a simple

and useful way to assess anakinra effectiveness. Conversely, we found

no decrease in MPO-DNA soluble complex levels, a hallmark of NETs,

after 3–4 days of anakinra.
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F IGURE 1 Kaplan–Meier cumulative estimation of probability of
survival according to IL-6 (A) or NET (B) levels at Day 0 and log-rank
test. Themedian values of IL-6 levels (75.49 pg/ml) and NET levels
(58.39 au) are used for the analysis

In conclusion, in moderate to severe forms of COVID-19, anakinra

significantly and rapidly downregulated the release of IL-6 and was

more effective in patientswith higher baseline IL-6 titers. These results

reinforceBelaïd et al.’s study results recently published in the Journal of

LeukocyteBiology1 andconfirm the importanceofmonitoring IL-6 circu-

lating levels during severeCOVID-19.Due to legal limitations,we could

not include a replication cohort. Indeed, the French Agency for Drug

Security (ANSM) abruptly stopped the use of anakinra on COVID-19

patients in October 2020 for concerns related to its potential toxic-

ity. The EuropeanMedical Agency (EMA) then gave the approval again

on December 2021. Even though some patients have been treated

since January 2022 in our institution, they are too few to constitute a

replicated study at present.
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F IGURE 2 IL-6 circulating levels before (Day 0) and after 3–4 days
of anakinra (D3/4). The horizontal bars represent themedian values
(n= 32). *p= 0.012 as compared to Day 0 values
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