Clinical practice

IL-6 (Interleukin-6)

head of inflammatory disease
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IL-6 (Interleukin-6)

Interleukin-6, promptly and transiently produced in response to
infections and tissue injuries, contributes to host defense through
the stimulation of acute-phase responses, hematopoiesis,

and immune reactions "],
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Fig 1. Timeline of the release of biomarkers in infection 2,

¢ Interleukins-6 is released within 2 hours (hr) of the infection, peaking at approximately 6 hr,
and then declining over the following 24 hr.

e |L-6 release before other biomarkers, assists in the diagnosis of inflammatory disease in the
early stage.

e |[L-6 is used as a prognosis marker for the disease stage and helps for monitoring patients,
prescribing, and discontinuing the medication.

IL-6 as a mediator of inflammatory and autoimmune
disease in the early stage
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IL-6: A multifunctional cytokine 4!

IL-6 is a broad-acting cytokine and an important therapeutic target
for the treatment of diseases such as inflammatory rheumatic
diseases and some cancers. In this regard, IL-6 is characterized by
an ability to steer the survival, proliferation, and differentiation of
cells and can direct both pro-inflammatory and anti-inflammatory

outcomes in infection, autoimmunity, and cancer 3,
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Neuron

1. IL-6 Levels increase in major depressive disorder

(MDD), Alzheimer's disease, and schizophrenia

Immune Cells

1. Stimulate B-cells to increase antibody production

2. Increase plasmablast
3. Decrease regulatory T cell (Treg) differentiation

Skin
1. Increase keratinocytes
2. Increase dermal fibroblast collagen

Liver

Increase CRP, decrease albumin & transferrin
Increase serum amyloid A

Increase fibrinogen

Increase hepcidin
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Cardiac

1. Increase VEGF* to increase angiogenesis
2. Increase cardiovascular disease

Kidney

1. Increase kidney mesangial proliferation

Bone Marrow / Synovial Fibroblast

1. Increase osteoclast differentiation
2. Increase angiogenesis
3. Increase platelet

* VEGF; vascular endothelial growth factor
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-19 patients

A marker for SARS-CoV-2 disease stage

During the pandemic, a marker that can predict the severity of COVID-19 patients was needed.

e for the overflowed of patients and insufficient beds.
e for the exhausted medical staffs.
e for Predicting the need for mechanical ventilation to fast treatment and better outcome.

FDA approved IL-6 test in COVID-19 severity patients

Cut-off value IL-6 > 35 pg/mL Increased risk for intubation with mechanical ventilation

Normal value IL-6 <7 pg/mL Apparently healthy individuals (95 percentile)

© Boditech Med 2022 | Interleukin-6 clinical practice 4

IL-6 identify severe inflammatory response

The interleukin-6 test is used to assist in identifying severe inflammatory responses in
patients with confirmed COVID-19 illness to aid in determining the risk of intubation with
mechanical ventilation 5,
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Disease Stage

Stage 1 mild unspecified symptoms, myalgia, dry cough, headache, and subfebrile temperature without any laboratory and
radiological abnormalities.

Stage 2 cough, high fever, dyspnea, abnormal thoracic imaging, lymphopenia, and increased levels of inflammatory
markers.

2a without hypoxemia

2b with hypoxemia

Stage 3 clinical manifestation of a severe systemic inflammatory syndrome

Fig 2. a The levels of IL-6 were quantified on the plasma of COVID-19 patients segregated by disease
stages / b IL-6 levels in patients at stage 2b that move to stage 2a or stage 3 [¢.
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Fig 3. IL-6 as a mortality predictor in COVID-19 patients. Kinetic analysis of IL-6 concentration in COVID-19
patients assembled by days after the onset of symptomatology and after hospitalization .,

In the nonsurvivors group, the IL-6 level keeps increasing otherwise, the survivor group shows a
decreasing kinetic flow.

In COVID-19, IL-6 has correlated with disease stage,
need for mechanical ventilation, and/or mortality
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IL-6 aid in identifying cytokine storm

before it can become fawh

Overdriven immune system

e A cytokine storm is characterized by the profound and uncontrolled release of cytokines,
including interleukin 6 (IL-6).

e |n this condition, the immune system is thrown into overdrive, essentially overwhelming the
body's organs.

Severe storm of Interleukin-6

e Elevation of IL-6 level is associated with the severity of illness and a fatal outcome.
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Fig 4. Severe storms of plasma IL-6 were strongly associated with the presence of sepsis and a fatal
outcome in 29 severe or critical patients with COVID-19 [},
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Etiopathogenesis of the cytokine storm &

The cause of

Indication

. Exampl
cytokine storm xample
Genetic/ Primary HLH
Idiopathic Autoinflammatory diseases
Disease Idiopathic MCD
Secondary Autoimmune disease

HLH-associated
disease

Malignancies
Intracelluar pathogens

Sepsis
Infective HHV-8 infection (secondary MCD)
diseases EBV infection

Coronaviruses (SARS, MERS, COVID-19)
latrogenic Blinatumomab

CART cell therapy
causes

TGN1412

e People with certain genetic syndromes and
certain autoimmune syndromes have a higher
risk of getting cytokine storm syndrome .,

e Infections including those caused by viruses,
bacteria, and other agents can trigger cytokine
storms "9 It's thought that cytokine storms
might have been the reason for the high death
rate in young adults during the 1918 influenza
pandemic [,

e Cytokine storm can sometimes be a side effect
of specific medical therapies, also occur in other
medical situations, such as after receiving an
organ or stem cell transplant 2],

HLH, hemophagocytic lymphohistiocytosis; MCD, multicentric castleman disease; HHV-8, human
herpesvirus 8; EBV, epstein-barr virus; SARS, severe acute respiratory syndrome; MERS, middle east
respiratory syndrome; COVID-19, coronavirus disease 2019; CAR, chimeric antigen receptor.

More clinicians are ordering a test for IL-6 associated with
inflammatory response, to identify patients with suspected
cytokine storm
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Sepsis

Diagnostic and prognostic biomarker for
sepsis and septic shock

Sepsis, a medical emergency

e Sepsis is a potentially life-threatening response by the immune system to an infection that
can result in tissue damage, organ failure, and even death.

e Despite advances in modern medicine, over 5.3 million people die annually from sepsis, at
estimated overall mortality of 30%.

e The World Health Organization (WHO) recognizes sepsis as a healthcare priority.

e Even though sepsis is one of the leading causes of mortality in critically ill patients, it still
lacks an accurate diagnostic test.

Sepsis is a time challenge

e According to the recommendation of Surviving Sepsis Campaign, antibiotics should be
initiated within 1 hr of septic shock onset.

e |n septic shock, every hour of delay in antibiotic administration would cause a 7.6% increase
in mortality 131,

Diagnostic marker for sepsis

e The median IL-6 values in the control, sepsis and sepsis shock group were 23.6 (11.2-43.5),
89.9 (458.2-27), and 1378.6 (256.4-11,062.1)pg/mL, respectively.

T

Control: 45 patients who met SIRS criteria without
sepsis

uuuuu

Sepsis and sepsis shock: 51 patients with sepsis 46
patients with sepsis shock according to the Third
International Consensus Definitions for sepsis and
sepsis shock (sepsis-3)
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Fig 5. Interleukin-6 levels in sepsis and septic shock patients ['4,
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Prognostic value, kinetic of IL-6

e Sequential analysis of the dynamics of IL-6 among survivors showed that it decreased by a
median factor.

e |In contrast, IL-6 increased in non-survivors by a factor after 48-72 hr.

e Median serum IL-6 after 48-72 hr was significantly lower in survivors than in non-survivors
(114.2 pg/mL [54.4;229.9] vs. 746.6 pg/mL [261.8;1808.8]; p < 0.001).
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Fig 6. IL-6 levels in survivors and non-survivors on ICU admission and after 48-72 h I3,

The interleukin-6 proposed as a new biomarker for the
diagnosis of sepsis, might be helpful to provide adequate
and timely management of critically ill patients
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An estimated 84% of neonatal deaths
due to infections could be prevented

The most common cause of neonatal death

Neonatal sepsis is the most common cause of neonatal deaths worldwide.

e There are an estimated 1.3 to 3.9 million annual neonatal sepsis cases and 400,000 to
700,000 annual deaths worldwide 6],

¢ In developing countries, 20% of all neonates develop sepsis and is responsible for 30-50% of
neonatal death I'7,

The first 28 days of life

Neonatal sepsis presents within the first 28 days of life.

e Early-onset neonatal sepsis (EONS) presenting within 72 hr of birth, usually with respiratory
distress.

e Late-onset neonatal sepsis (LONS), presenting after 72 hr of birth '8,

Gold standard?

Positive blood culture is the gold standard for the definitive diagnosis of neonatal sepsis.

However,

e The blood culture is time-consuming, usually take 24 to 48 hr for reporting the growth of an
organism.

e There is a possibility of contamination of the blood sample.

e The small amounts of blood samples can lead to decreased frequency of detection ['9,
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The early inflammation marker, interleukin-6

* Increased at the onset of infection

e A predictor for starting treatment immediately after birth in infants having
risk factors of infection

* Highest sensitivity and negative predictive value compared other chemical
markers [20]
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IL-6 is involved in immune-inflammatory diseases
such as rheumatoid arthritis (RA), Castleman disease,
juvenile idiopathic arthritis (JIA), and Crohn disease

Autoimmune disease and IL-6

e Rheumatoid arthritis (RA) is a chronic, inflammatory disease characterized by progressive,
symmetric joint inflammation and subsequent destruction.

e | eft untreated, RA is associated with significant patient morbidity and accelerated mortality.

e |[L-6 plays important physiologic roles, deregulated overproduction of IL-6 causes various
pathologic conditions, including autoimmune, inflammatory, and lymphoproliferative
disorders.

The rule of IL-6

1) Early diagnosis of inflammation
2) Prognostic marker for better clinical outcome
3) TCZ (Tocilizumab) treatments predict

IL-6 is associated with disease activity and useful markers for
identifying patients who could possibly discontinue treatment
without acute disease flare
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Diagnostic value of IL-6 in RA patients
e Elevated serum IL-6 has been observed in patients with these diseases and the IL-6 levels

correlate with disease activity 2.

e The median IL-6 levels were 8.4 pg/mL (range, 0.6-20 pg/mL) and 1.25 pg/mL (range, 0.3-2.9
pg/mL), respectively.

25 p<0.001

IL-6 (pg/mL)

'
RA patients Healthy patients

Fig 7. IL-6 levels were significantly higher in patients with rheumatoid arthritis than in healthy controls.
Bars represent median values 22,

Decreasing IL-6 during RA treatment

¢ \While successful treatment with DMARDs or TNF inhibitors has been shown to reduce serum
IL-6 concentrations.

e Reduction in IL-6 levels during the first 12 months of treatment is reportedly a prognostic
marker for better clinical outcomes.

e Recently, it was also shown that a decrease in serum IL-6 levels during TCZ treatment can
be a predictive marker for maintenance of remission status 231,

DMARD : Disease-modifying antirheumatic drugs

TNF inhibitor : A pharmaceutical drug that suppresses the physiologic response to tumor necrosis factor (TNF) used in
treatment of autoimmune and immune-mediated disorders

TCZ : Tocilizumab (humanized monoclonal antibody against the interleukin-6 receptor)
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Fig 8. Effects of serum IL-6 levels on the rate of continued LDA (Low disease activity) after cessation of
tocilizumab treatment estimated by Kaplan- Meier method over 52 weeks 24,
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Chronic inflammat

The major cause of death and §
disability worldwide

The greatest threat to human health

The World Health Organization (WHO) ranks chronic diseases as the greatest threat to human
health.

e Chronic diseases will take the lives of over 35 million people in 2005, including many young
people and those in middle age.

e The total number of people dying from chronic diseases is double that of all infectious
diseases (including HIV/AIDS, tuberculosis, and malaria), maternal and perinatal conditions,
and nutritional deficiencies combined.

e 80% of chronic disease deaths occur in low and middle-income countries and half are in
women [25],

e Worldwide, 3 of 5 people die due to chronic inflammatory diseases like stroke, chronic
respiratory diseases, heart disorders, cancer, obesity, and diabetes [2%!,
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Slow, long-term inflammation lasting for prolonged periods 2¢!

Diabetes

According to the American Diabetes Association (ADA), 30.3 million people, or 9.4% of the population,
had diabetes in 2015 and it was the 7th leading cause of death in the United States.

Cardiovascular diseases

In line with the 2017 updated report from the American Heart Association (AHA), cardiovascular diseases
(CVDs) account for 1 out of every three deaths or approximately 800,000 deaths in the United States.
Globally, CVD accounts for 31% of all deaths, and coronary heart disease (CHD) accounts for most
deaths due to CVD, followed by stroke (1 of 20 deaths in the United States) and heart failure.

Arthritis and joint diseases

These affect approximately 350 million people worldwide and nearly 43 million people in the United
States or almost 20% of the population. This number is expected to exceed 60 million by 2020. Nearly,
2.1 million Americans suffer from rheumatoid arthritis.

Allergies

These rank among the sixth leading cause of chronic human diseases in the United States and affect
more than 50 million each year. Asthma affects more than 24 million people in the United States including
more than 6 million children. In 2015, 8.2% of adults and 8.4% of children were diagnosed with hay fever.

Chronic obstructive pulmonary disease (COPD)

The third most common cause of death in the United States in 2014, and nearly 15.7 million Americans
(6.4%) were reported to have been diagnosed with COPD.

Test for chronic inflammation

e Numerous studies have been conducted on the association of IL-6 with chronic inflammatory
diseases such as gestational diabetes mellitus, cancers, cardiovascular disease, etc 2729,

e Detecting pro-inflammatory cytokines interleukin-6 may identify specific factors causing
chronic inflammation.

Many of clinical series with cancer patients that reported
the serum level of IL-6 and its potential association with
survival [?7]
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ichroma™ IL-6 / AFIAS IL-6

Rapid treatment decisions with reliable test

ichroma™ IL-6

AFIAS IL-6

Sample type WB/Serum/Plasma WB/Serum/Plasma
30 uL (Capillary tube)
S | I 35puL
AMPIE VOIIME H 100 pL (General mode)
Assay time 12 min 12 min

Detection range

2-2,500 pg/mL

2-2,500 pg/mL

Storage temperature 2-30°C 2-30°C
Shelf time 20 month 20 month
Components 25 T/kit 24 T/kit
Cat# CFPC-116 SMFP-74
ichroma™ | * AFIAS-
(|
Available analyzer e ichroma™ Il ° :E::i Z
a -
e ichroma-50 « AFIAS-10
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- Point-of-care system ' Fewer sample volume

d Early detection, A small volume of
anywhere at the site Whole Blood/Serum/Plasma
RN Fast reporting I High-performance
Only 12 minutes for the result .I I Reliable test

Other biomarkers for combination

e Infection (CRP, PCT, COVID-19, Influenza---) e Cancer (AFP, CEA, PSA, iFOB---)
e Cardiac (Tnl, CK-MB, D-dimer, NT-proBNP, hsCRP--) e Diabetes (HbA1c, Microalbumin, Cystain C---)
e Hormone (TSH, TSH Plus, T3. T4--) e And more

The IL-6 test, which was available in only large lab devices
have been innovated for anyone can use in anywhere

Laboratory Hospital Clinic Orthopedics
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Anywhere
Anytime
For everyone
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