Egyptian Journal of Medical Microbiology

Volume 34 /No.3/July 2025 139-146 Online ISSN: 2537-0979

ORIGINAL ARTICLE

Effects of Sarilumab on IL-6, IL-10 and IP-10 Levels in
Critically ill COVID-19 Patients

'Reem M. Elbadawy, “Khaled M. Hassanein, 2Mohamed A. EI-Mokhtar,
*Mohamed G.A. Khalaf, >Aliaa M. A. Ghandour*

'Directorate of Health and Population, Faculty of Pharmacy, Assiut University, Assiut, Egypt
Department of Medical Microbiology and Immunology, Faculty of Medicine, Assiut University, Egypt
*Department of Chest Diseases, Assiut University Hospital, Assiut University, Assiut, Egypt

Key words:
COVID-19, IL-6,
IP-10, sarilumab

1L-10,

*Corresponding Author:
Aliaa M.A. Ghandour.
Department of Medical
Microbiology and
Immunology, Faculty of
Medicine, Assiut University,
Assiut - Egypt.

Tel.: 01006199196
aliaaghandour@aun.edu.eg
aliaaghandour@yahoo.com

INTRODUCTION

In Wuhan, China, an epidemic of a mutated virus

ABSTRACT

Background: Pandemic COVID-19 caused by SARS-CoV-2. The infection is associated with an
inflammatory cytokine storm, which is characterized by elevated levels of pro-inflammatory
cytokines as IL-6 and IP-10. Some non-inflammatory cytokines have been investigated in COVID-
19 critical cases as IL-10. Early blockade of IL6-pathway might be beneficial in decreasing
disease severity. The prospect of employing tocilizumab and sarilumab to treat or prevent the
cytokine storm has generated a lot of interest recently. Objective: A trial to evaluate effects of
sarilumab on IL-6, IL-10, IP-10 in critically ill COVID-19 patients was done in this study.
Methodology: Thirty critically ill COVID-19 patients were enrolled in this study and received
sarilumab. Serum baseline, 24hrs and 72hrs after treatment levels of IL-6, IL-10 and IP-10 were
evaluated by ELISA kits. Results: Serum levels of IL-6, PaO2 and P/F ratio increased significantly
24hrs after treatment, while levels of 1L-10, IP-10 decreased significantly after treatment. There
was positive correlation between some markers at baseline level, 24hrs after treatment and 72hrs
after treatment, suggesting that these markers are affected by treatment with sarilumab. Accuracy
of IL-6, IL-10 and IP-10 measurements 72 hrs after treatment with sarilumab shows significance,
indicating that they can help in pathophysiology. Conclusion: COVID-19 infection is significantly
associated with high CRP, D-dimer and accompanied with low levels of PaO2 and P/F ratio in
critically ill cases. More than half of the ICU patients showed clinical amelioration after
sarilumab administration. Dosing and timing of receiving sarilumab play a crucial role in the
outcome.

mild group in a number of COVID-19 clinical trials °,
indicating the potential utility of IL-6 as a biomarker for
severity assessment °.

that is a member of the coronavirus family was
discovered around the middle of December 2019. WHO
designated the virus as coronavirus disease-19 (COVID-
19) and the illness as severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) *.

Until 31 January 2021, there have been 103,286,991
coronavirus cases reported globally, with 2,232,776
fatalities. On May 2023, Egypt would have seen
516,023 coronavirus cases with 24,613 fatalities 2.

Coronaviruses are a member of positive-stranded
enveloped RNA virus family that can infect the
vertebrates. RNA viruses have higher mutation rates
than DNA viruses, which may indicate that their
adaptation mechanism for survival is more effective.
Four major structural proteins; nucleocapsid, spike,
envelope and membrane proteins as well as several
additional proteins that support replication and make
cell entry easier are encoded by the genome 2.

A cytokine storm, primarily typified by increased
interleukin 6 (IL-6) plasma levels, is also linked to
SARS-CoV-2 infection *. Interleukin 6 levels were
shown to be greater in the severe group compared to the
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Patients of severe COVID-19 have been shown in
various studiesto have higher levels of interferon-
gamma induced protein-10 (IP-10), granulocyte colony
stimulating factor (G-CSF), tumor necrosis factor alpha
(TNF-a)), monocyte chemoattractant protein-1 (MCP-1),
macrophage inflammatory protein 1 alpha (MIP-1a), IL-
2, IL-6, IL-7 and 1L-10"®,

As of right now, there is no particular COVID-19
treatment available®. The prospect of employing
tocilizumab (TCZ) to treat or prevent the cytokine storm
has generated a lot of interest recently °.

Treatment with sarilumab and TCZ, IL-6 receptor
antagonists, improved survival outcomes. Consequently,
the National Health Service (NHS) advised physicians
to think about giving sarilumab or TCZ for the
treatment of ICU patients with COVID-19 pneumonia
10 TCZ; a humanized antibody; inhibits IL-6R in both its
soluble and membrane-bound forms **.

The food and drug administration (FDA) has
approved sarilumab; a fully human antibody against the
IL-6 receptor; for the treatment of rheumatoid arthritis
(RA). Sarilumab binds to both soluble and membrane-
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bound IL-6 receptors. Furthermore, using this
medication off-label to treat COVID-19 has been
explored 2. TCZ-treated COVID-19 patients with highly
elevated IL-6 shown an early improvement in their
respiratory condition 2. So, a trial to evaluate the effects
of sarilumab on IL-6, IL-10, IP-10 in critically ill
COVID-19 patients was done in this study.

METHODOLOGY

Study design and population

This prospective observational study was performed
at the Department of Medical Microbiology and
Immunology, Faculty of Medicine. (NCT05367882,
www.clinicaltrials.gov)

Patients admitted to ICU in the Quarantine
Department at the Chest Hospital and Fever Hospital
and patients admitted in ICU in the Chest Department at
Assiut University Hospital from the 1% of November
2021 to 1°* of November 2022 with confirmed COVID-
19 infection were included in this study, to be treated
with a single dose of 200 mg subcutaneously or 200 to
800 mg intravenously of sarilumab. Each treatment
involved the infusion of 200 mg of sarilumab in 1.14
mL (175 mg per mL) into 100 mL of 0.9% sodium
chloride for 60 minutes.

Thirty patients were selected according to inclusion
criteria described by Lépez et al. **. Each patient had a
complete clinical examination and a detailed medical
history *° and laboratory investigations °.

Ethical aspect

Patients were given permission to take part in the
trial after giving their informed consent. Patients' refusal
to take part in the study had no bearing on the quality of
care they received in the hospital. The study's procedure
was authorized by Assiut University, Faculty of
Medicine, Ethical Review Board (IRB: 17101714).
Interventions

Each patient had a complete clinical examination
and a detailed medical history °. Laboratory
investigations; complete blood counts, D-dimer, C-
reactive protein (CRP), and ferritin were also performed
to all patients. Additionally, patients were monitored
daily for arterial blood gases (ABG) and partial pressure

of arterial oxygen (PaO2)/fraction of inspired oxygen
(FiO2) (P/F ratio) *°.
Materials and methods
1- Sample collection and preparation *’
= Five milliliters of blood were collected at baseline,
after 24 hrs and72hrs of receiving treatment with
sarilumab.
= Blood sample was centrifuged for 10 minutes, then
a clear serum solution in the tube was separated
using a micropipette.
= Serum samples after isolation were preserved at -
80°C until use.
2- Quantitative estimation of IL-6, IL-10 and IP-10

The serum levels of IL-6, IL-10 and IP-10 were
measured before treatment, 24 hrs and 72 hrs after
treatment for all research groups using enzyme linked
immunosorbent assay kits (ELISA) ** according to
manufacturer's instructions.

Statistical analysis:

Statistical analysis was done with SPSS, version
23.0. Data are presented as median (min-max) or as the
number and percentage, as appropriate. The paired t-test
and Wilcoxon test were used for comparing between
each two periods of time according to the normality of
distribution whenever appropriate. Mann-Whitney U
test and Chi-squared test were used to compare between
the improved and died groups. Pearson and Spear man
test was used for correlation coefficients. A P-value of
less than 0.05 was considered statistically significant.

RESULTS

Laboratory data

Table (1) shows the different laboratory parameters
of patients before initiation of sarilumab therapy (at
baseline) and after 24, 72 hours after treatment. IL-6
was significantly higher 24 hrs after treatment compared
with the baseline level, while IP-10 and CRP were
significantly lower 24 hrs after treatment compared with
the baseline level, significantly lower 72 hrs after
treatment compared with the baseline level and were
also significantly lower 72 hrs after treatment compared
with measurement after 24 hrs. There was no
statistically significant difference between
measurements of ALC and D-dimer.

140

Egyptian Journal of Medical Microbiology
ejmm.journals.ekb.eg info.ejmm22@gmail.com



Elbadawy et al. / Effects of sarilumab on IL-6, IL-10 and IP-10 levels in COVID-19 patients, VVolume 34 / No. 3/ July 2025 139-146

Table 1: Laboratory data of the studied group

Laboratory data Normal Baseline After 24hrs After 72hrs P1 P2 P3
range level

ALC (10° /uL) 15-35

Mean+SD 085+055 | 088+044 | 1.06+067 | 0757 | 0210 | 0.146

IL-6 (pg/mL) <5

Median 61.9 76.2 70.6 .

(1Q range) (57-83) | (633-97.7) | (57.7-97.3) | %012" | 041l | 0123

IL-10 (pg/ml)

( 353.3 351 210.6 . .
Median 48-98| 3032_580.4) | (209.7—569.4) | (189.3-605.2) | 210 | 0.001** | 0.002
(1Q range)
1P-10 (pg/ml) _ * *x *%k
b P 150-200] 9155+232 | 840.7+273.8 | 68L8+226 | 0.036% |<0.001** | <0.001
CRP (mg/L) 0-5
Median 138 88 56 n n .
(1Q range) (72.1-217.3) | (51.4-133.3) | (20.3—129.2) | 0-001*" | <0.001** 1 0.019
Ferritin (ng/ml) 10-291
Median 262.5 246 201.7 . .
(1Q range) (118.8 - 315.8) | (129.7 - 310.6) | (1105 299.6) | 0478 | 0047 | 0.046
D-dimer (mg/L) 0-0.55
Median 0.9 14 11
(1Q range) (0.65-255) | (0.78-20) | (058-2.14) | 0073 | 0181 | 0237

Used paired t-test and Wilcoxon test for comparing between each two periods of time according to the normality of distribution.
P1: statistically difference between baseline level, after 24hrs.
P2: statistically difference between baseline level, after 72hrs.
P3: statistically difference between levels after 24hrs, after 72hrs.
* There is a statistically significant difference (p<0.05)
**There is a highly statistically significant difference (p<0.001)

ALC: absolute lymphocyte count; CRP: C-reactive protein

Arterial blood
measurements

Table (2) shows that PaO, and P/F ratio were
significantly higher 24 hrs after treatment compared

gases

(ABG)

parameters’

with the baseline level. P/F ratio was significantly

higher 72 hrs after treatment compared with the baseline

Table 2: Arterial blood gases (ABG) parameters’ measurements among the studied group

level. PaO, was also significantly lower 72 hrs after
treatment compared with measurement at 24 hrs.

ABG parameters Baseline level After 24hrs After 72hrs P1 P2 P3
PaO,(mmHg)
MeantSD 60.34 + 15.77 68.30 £ 12.36 63.70 £9.99 0.002* 0.301 0.045*
FiO»(%) Median 40 40 37.5
(1Q range) (38.8 - 56.3) (29.5 - 60) (28 - 60) 0.305 | 0183 ) 0.167
P/F (mmHg)
Mean+SD 148.4+62.34 175.11+63.92 174.56+62.18 <0.001** | 0.020* 0.942
Used paired t-test and Wilcoxon test for comparing between each two periods of time according to the normality of distribution.
P1: statistically difference between baseline level & after 24hrs.
P2: statistically difference between baseline level & after 72hrs.
P3: statistically difference between levels after 24hrs & after 72hrs.
* There is a statistically significant difference (p<0.05)
**There is a highly statistically significant difference (p<0.001)
PaO,: partial pressure of oxygen (millimeter of mercury); FiO,: the fraction of inspired oxygen;
P/F: ratio between arterial PaO, divided by the FiO,
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The outcome of the studied group

Thirteen patients (43.3%) died, while the others
improved including 3 patients (10%) improved with O,
improved with
quarantine and 13 patients (43.3%) improved without
need for O, supply or quarantine.

concentrator,

Correlation matrix between various laboratory

one patient

(3.3%)

measurements before treatment, 24 hrs and 72 hrs

after treatment

Table (3) shows that there was a significant positive
correlation between D-dimer / CRP, P/F ratio / PaO,,
and IP-10 / IL-6 at baseline before treatment. There was

no significant correlation between other variables at
baseline.

There was a significant positive correlation between
P/F ratio / PaO,, P/F ratio / ALC, IL-10 / IL-6, IP-10 /
IL-6, and IP-10 /IL-10 at 24 hrs after treatment. There
was no significant correlation between other variables at
24 hrs after treatment.

There was a significant positive correlation between
P/F ratio / PaO,, IL-10 /IL-6, IP-10 / IL-6, and IP-10 /
IL-10 at 72hrs after treatment. There was a significant
negative correlation between IL-10 / P/F ratio. There
was no statistically significant correlation between other
variables at 72hrs after treatment.

Table 3: Correlation matrix between various laboratory measurements before treatment, 24 hrs and 72 hrs after

treatment
Correlation matrix between various laboratory measurements before treatment
IL-6 CRP D-dimer Ferritin PaO, ALC P/F ratio 1L-10 1P-10
r 1
= 3 0.178 1
r .
CRP p 0.346
D-dimer L' 0.300 0.744 1
p 0.107 0.000**
Ferritin r -0.047 -0.084 -0.010 1
p 0.806 0.659 0.959
Pao, r -0.258 -0.019 0.000 -0.190 1
p 0.169 0.919 0.998 0.315
ALC r 0.074 -0.260 -0.137 -0.173 0.189 1
p 0.696 0.165 0.470 0.361 0.317
P/E ratio L' -0.163 -0.165 -0.002 -0.083 0.801 0.215 1
p 0.388 0.384 0.990 0.663 <0.001** | 0.254
IL-10 r 0.318 -0.037 -0.018 0.095 0.188 -0.180 0.066 1
p 0.086 0.845 0.925 0.617 0.320 0.342 0.729
1P-10 r 0.418 0.049 0.100 -0.014 0.163 -0.148 0.054 0.284 1
P | 0.022* 0.799 0.599 0.924 0.390 0.437 0.776 0.186
Correlation matrix between various laboratory measurements 24 hrs after treatment
IL-6 CRP D-dimer Ferritin PaO, ALC P/F ratio IL-10 IP-10
IL-6 r L
3 0.024 1
r -0.
CRP o | 0898
D-dimer L' 0.070 0.117 1
p 0.711 0.539
Eerritin r 0.033 -0.104 0.015 1
p 0.864 0.583 0.936
Pao, r -0.319 0.024 -0.248 -0.090 1
p 0.086 0.901 0.186 0.635
ALC r -0.028 -0.072 0.080 -0.228 0.230 1
p 0.885 0.707 0.873 0.225 0.222
P/E ratio " -0.132 -0.205 -0.118 -0.056 0.569 0.435 1
p 0.486 0.276 0.534 0.768 0.001** | 0.016*
IL-10 r 0.469 0.018 0.039 0.028 -0.287 -0.179 -0.334 1
p | 0.009* 0.925 0.839 0.884 0.123 0.344 0.071
IP-10 r 0.542 0.018 0.069 -0.239 -0.147 -0.239 -0.326 0.718 1
P | 0.002* 0.925 0.716 0.215 0.439 0.204 0.076 <0.001**
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Correlation matrix between various laboratory measurements 72 hrs after treatment

IL-6 CRP D-dimer Ferritin PaO, ALC P/F ratio IL-10 IP-10
IL-6 r| 1
- 0.130 1
r -0.
CRP 0 | 0495
D-dimer L' 0.322 0.361 1
p 0.083 0.050
Eerritin r 0.131 0.285 0.208 1
p 0.489 0.127 0.269
Pao, r -0.308 0.219 -0.089 -0.097 1
p 0.098 0.245 0.639 0.610
ALC r -0.118 0.249 0.071 -0.261 0.132 1
p 0.534 0.184 0.710 0.164 0.487
P/E ratio L' -0.347 -0.042 -0.258 -0.131 0.591 0.267 1
p 0.061 0.825 0.169 0.490 0.001** 0.154
IL-10 r 0.589 0.214 0.058 -0.069 -0.098 -0.125 -0.403 1
p | 0.001** 0.157 0.761 0.717 0.605 0.509 0.027*
1P-10 r 0.541 0.354 0.205 0.038 -0.096 0.085 -0.326 0.661 1
P | 0.002* 0.339 0.278 0.843 0.615 0.656 0.079 <0.001**

Used Pearson and Spearman correlation coefficients test.
r: correlation coefficient (0.8:1 is very strong positive, 0.6:0.79 is strong positive, 0.4:0.59 is moderate positive, 0.2:0.39
is weak positive, -1: -0.8 very strong negative, -0.79: -0.6 is strong negative, -0.59: -0.4: moderate negative, -0.39: -0.2
is weak negative); p: p- value.
* There is a statistically significant difference (p<0.05)

**There is a highly statistically significant difference (p<0.001)

Accuracy of IL-6, IL-10 and IP-10 measurements to
predict the outcome in COVID-19 patients

There was a significant difference in IL-6 levels
after 72 hrs, in IL-10 levels at baseline, after 24 hrs and
72 hrs and in IP-10 levels after 24 hrs and 72 hrs

indicating that the measurements of IL-6 levels after 72
hrs, IL-10 levels at baseline, after 24 hrs and 72 hrs and
IP-10 levels after 24 hrs and 72 hrs were useful in
diagnosis of COVID-19 patients as shown in table (4).

Table 4: Accuracy of IL-6, IL-10 and IP-10 measurements to predict the outcome in COVID-19 patients

IL-6 IL-10 IP-10
Baseline After 24 | Atter 72 Baseline After 24 After 72 hrs| Baseline After 24 | After 72
hrs hrs hrs hrs hrs
AUC 0.629 0.575 0.756 0.796 0.860 0.986 0.500 0.805 0.824
SE 0.106 0.110 0.089 0.095 0.075 0.015 0.117 0.079 0.078
P value 0.233 0.490 0.018* 0.006* 0.001** | <0.001** 1.000 0.005* | 0.003*
0.421 0.359 0.581 0.610 0.713 0.759 0.270 0.650 0.671
959% CI - - - - — - - - -
0.837 0.790 0.930 0.983 1.000 1.000 0.730 0.961 0.976
g;tnotff 85.7 1105 | 825 | 3757 | 3506 | 2515 1195 706 | 62638
Sensitivity 38.5% 30.8% 61.5% 76.9% 69.2% 92.3% 30.8% 92.3% 84.6%
Specificity 94.1% 94.1% 82.4% 88.2% 94.1% 94.1% 94.1% 58.8% 76.5%
AUC: area under the curve; SE: standard error. Cl: confidence interval.
* There is a statistically significant difference (p<0.05)
**There is a highly statistically significant difference (p<0.001)
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DISCUSSION

In this trial, 30 critical COVID-19 patients in ICU
were observed after receiving sarilumab. IL-6 levels
increased significantly 24 hrs after treatment with
sarilumab while decreased after 72 hrs but without
significance.

In agreement with the present study, according to
Ogata et al.'®, when TCZ is first administered, IL-6
levels rise over time, and stopping TCZ can
occasionally cause a flare-up of the illness. Since TCZ
doesn’t directly stop the production of IL-6, it interferes
with IL-6's ability to bind to its receptor, causing
accumulation of unbound IL-6 in the blood. Following
termination of immunological activation, IL-6 levels
progressively decline®.

The current study reported that the levels of IL-10
and IP-10 in all patients were statistically significant
lower 72 hrs compared with the baseline level, also
there was statistically significant difference between the
levels of both IL-10 and IP-10 24hrs and 72hrs after
treatment. Moreover, IP-10 levels were statistically
significant lower 24hrs after treatment compared with
the baseline level, nevertheless there was no statistically
significant difference between the baseline level and
24hrs after treatment in IL-10 levels.

The critical patients' IL-10 levels did not decrease 24
hrs after sarilumab, which could be explained by
many ways. First, the time of sarilumab dosing has a
role . TCZ was less effective in critical patients, and it
was more advantageous to administer it earlier in the
course of the disease . Elevations in cytokines from
other immune pathways suggest that sarilumab alone
may be insufficient in reducing the inflammation
brought on by the illness in these critically ill patients %.
In disagreement with our results, Guo et al. ** reported
elevated IL-10 levels in all patients following treatment
and this elevation might be a feedback response to
elevated levels of IL-6.

Elevated IP-10 levels were described by Petruccioli
et al. ® as an early and specific biomarker in COVID-19
cases 2 and it is related to critical condition of the
infection .

Concerning serum levels of CRP in the current
study, it was observed that they decreased significantly
after 24hrs and after 72 hrs compared with their levels
before treatment. Serum ferritin levels decreased
significantly 24hrs and also continued to decrease
significantly 72hrs after treatment. This is in harmony
with previous studies 2"?%%,

In the current study; D-dimer increased in all
patients 24hrs after treatment but without significance,
then decreased 72hrs after treatment. Previous studies
%031 reported that there was no significant association
between COVID-19 severity and D-dimer levels, this
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agreed with our results. Whereas, in a previous study *2,
D-dimer showed no change.

There was high mortality rate in the present study
reached 43.3% of patients and this in accordance to
Macedo et al.®*and Xu et al.?,

By revising the correlation matrix between various
laboratory measurements before treatment in the current
work, it was noted that there was a significant positive
correlation between D-dimer / CRP, P/F ratio / PaO,,
and IL-6 / IP-10 at baseline before treatment. There was
no significant correlation between other variables at
baseline. However, there was negative correlation
between; ferritin / IL-6, CRP / D-dimer, PaO, / IL-6,
CRP / ferritin, ALC / CRP, D-dimer /ferritin, P/F / IL-6,
CRP, D-dimer /ferritin, 1L-10/ CRP, D-dimer / ALC,
and IP-10 /ferritin, ALC.

Also, there was significant positive correlation
between P/F ratio / ALC at 24 hrs after treatment. There
was a significant positive correlation between P/F ratio /
PaO,, IL-10 / IL-6, IP-10 / IL-6, and IP-10 / IL-10 at
24hrs and 72hrs after treatment. However, there was a
significant negative correlation between IL-10/ P/F ratio
at 72hrs after treatment. There was no statistically
significant correlation between other variables at 24hrs
and 72hrs after treatment.

On the contrary, Onuk et al.* reported that IL-6
concentrations showed a positive correlation with
ferritin -~ and CRP levels. Galvan-Romén et al.
reported that there was no significant correlation
between PaO, and IL-6 serum levels at baseline. I1L-6
levels showed a significant negative correlation with
PaOZ/FiOZ.

Kesmez Can et al.*® reported a significant positive
correlation between serum IL-6 /IP-10 and IL-6 /CRP.
No significant correlation was found between IL-6
[Ferritin and IL-6, IP-10/ D-dimer.

According to the accuracy in this study, AUC of IL-
6, IL-10 and IP-10 were above 0.75; thus, they had very
good accuracy. They are effective and may have a
predictive value for predicting efficacy of sarilumab in
COVID-19 patients. In addition, there was a significant
difference in IL-6 levels after 72 hrs, in IL-10 levels at
baseline, after 24 hrs and 72 hrs and in IP-10 levels after
24 hrs and 72 hrs after treatment, indicating that the
measurement of I1L-6, IL-10 and IP-10 levels is useful in
diagnosis of COVID-19 patients after 24hrs and 72hrs
after treatment.

Cabaro et al.”® showed that in the initial waves of
the pandemic, the severity of COVID-19 was associated
with increased levels of pro-inflammatory cytokines,
with high AUC values for IL-6 and IL-10.

Xu et al. ? showed that TCZ is a promising
treatment for critically ill COVID-19 patients.

In this study, it was noticed that timely
administration of immunomodulatory drugs in COVID-
19 is a concern that should be taken into attention; for
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example, Wang et al.’” demonstrated that early IFN-a
therapy decreased hospital mortality, while late IFN
administration was linked to higher mortality and
slower recovery. Lopez et al.** suggested that patients
with increased inflammatory markers might get less
severe inflammation if sarilumab is used early in
moderate situations.

Lastly, it is hypothesized that early sarilumab
administration in severe COVID-19 cases may slow
disease development and lower mortality rates. To
confirm or refute this finding, more multicentric, larger-
scale research is still advised.

CONCLUSION

COVID-19 infection is significantly associated with
high CRP, D-dimer and mostly accompanied with low
levels of PaO, and P/F ratio in critically ill cases. There
was positive correlation between some markers at
baseline level, 24hrs after treatment and 72hrs after
treatment, suggesting that these markers are affected by
treatment with sarilumab. Accuracy of IL-6, IL-10 and
IP-10 measurements 72 hrs after treatment with
sarilumab shows significance, indicating that they can
help in pathophysiology. More than half of the ICU
patients showed clinical amelioration after sarilumab
administration. Dosing and timing of receiving
sarilumab play a crucial role in the outcome.
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