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UAB pediatric rheumatologist Randy Cron gets calls from

doctors around the globe asking if their patients have

cytokine storm syndrome. Now he has co-authored the first

textbook on this mysterious and deadly condition with his

former trainee.

Studying an alternative steroid

treatment to calm cytokine

storms in COVID-19

In a new clinical trial funded through UAB’s

urgent COVID-19 research program, investigators

are comparing the widely available steroid

methylprednisolone with dexamethasone, which

lowered risk of dying by one-third in a U.K. trial

this summer.

Academics
Here’s a playbook for stopping deadly cytokine storm syndrome

Matt Windsor | UAB Reporter
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There’s no telling where the call will come from, or when. But

Randy Cron, M.D., Ph.D., professor of pediatrics and medicine at

UAB, knows to expect them.

“Not a week goes by when I don’t get a call from someone on the

planet asking, ‘Does this seem like it’s it?’” Cron said. The “it” in

question goes by several names in the medical literature. But the

one Cron has chosen for his new textbook, the first of its kind, is

Cytokine Storm Syndrome (Springer, 2019).

The calls tend to be urgent. A cytokine storm — aka cytokine

release syndrome, macrophage activation syndrome,

hemophagocytic lymphohistiocytosis — is the result of an immune

system gone wild.

Killer cells are often defective, resulting in increased production of

inflammatory proteins that can lead to organ failure and death.

The title of a 2015 article in the Journal of Immunology by Cron and his former trainee and long-time collaborator, Edward

Behrens, M.D., of the University of Pennsylvania, captures the stakes doctors face: Kill or Be Killed.

The good news is that “we now have a variety of therapeutic options

to treat cytokine storm syndrome,” Cron said. “But especially a lot of

the older physicians don’t know what this is.” That was one of Cron’s

primary motivating factors in writing his book, he said. “Cytokine

Storm Syndrome” offers detailed descriptions of symptoms and

clinical presentations, along with the latest treatments and care

regimens. “The sooner you recognize it, the better the outcomes,”

Cron said. “If we can get people to diagnose this in the ER and the

ICU, that would be ideal.”

 

Up to 15% of the population

“Cytokines are inflammatory immunologic proteins that are there to

fight off infections and ward off cancers,” Cron explained. “But when they’re out of control they can make you very ill.”

Symptoms include high fever, enlarged spleen, excessive bleeding, low counts of all types of blood cells (red, white and

platelets) and, potentially, multiple organ failures.

Cron’s research has shown that cytokine storm syndrome is much more

common than previously thought — as is the number of people at risk.

Scientists seeking the cause of cytokine storm syndrome have focused

their attention on the perforin pathway, the series of proteins that work
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Cytokine storm treatment for

coronavirus patients is focus

of first-in-US study

In the first clinical trial of its kind in the

United States, physicians at the University

of Alabama at Birmingham are testing a

treatment to halt the potentially fatal

immune over-reaction known as cytokine

storm syndrome in patients with COVID-19.

Read more.

together to deliver perforin. Perforin is a key weapon of the immune

system’s cytotoxic T-cells and natural killer cells. They use it to punch holes

in the walls of infected, cancerous or otherwise undesirable cells. Then they

use these perforin channels to pour in toxic granzyme B, which induces the

cells to self-destruct. Mutations in the genes responsible for “any one of the

10-plus proteins that get perforin to do what it does” are linked to a higher

risk of cytokine storm syndrome, Cron said.

 

Story continues below box

Some 10% to 15% of the population may carry these mutations, according to Cron’s calculations. Unlike infants, who tend to have

two bad copies of one of the 10+ perforin-associated genes, these people have one mutated copy and one normal copy.

“Generally, that’s enough to produce all the killing you need,” Cron said. “But if you get the wrong organism or the wrong

inflammatory state it may push you over the edge.”

Coronavirus and cytokine storm

In a story in the New York Times on April 1, 2020, titled "The

Coronavirus Patients Betrayed by Their Own Immune Systems,"

Cron noted that as much as 15% "of people battling any serious

infection" may experience a cytokine storm. In the article, Cron and

other experts also discussed potential treatments to counteract

cytokine storms in patients infected with the novel coronavirus that

causes COVID-19.  

 

In this interview with UAB News in March 2020, Cron explains how

cytokine storm syndrome may be at work in the current COVID-19

pandemic and how it can be detected and possibly treated. Here is

an excerpt:

Q. What host reaction do you think may be a cause of death in

COVID-19 cases?

Cron: "From reading the literature primarily out of China, many of

the severely ill coronavirus-infected patients appear to have

clinical and laboratory features of a cytokine storm syndrome, or

CSS, which is frequently fatal."

Q. Are there treatments for CSS?

Cron: "Although we don’t know what specifically will benefit CSS

associated with COVID-19, we have experience with treatments for

other CSS cases. While we are attempting to develop vaccines for

COVID-19 and are trialing novel or re-purposed anti-iral therapies

for COVID-19, let us also not forget to treat the patient with all we

have to offer to help save lives. We need to address the immediate

needs for the significant numbers of patients becoming critically ill

in the current pandemic. As rheumatologists, we have much to

offer on the front lines of helping to recognize and treat these

critically ill individuals with complications of hyper-inflammation."

Read the full interview at UAB News.
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“Cytokines are inflammatory immunologic

proteins that are there to fight off infections and

ward off cancers. But when they’re out of control

they can make you very ill.”

 

 

Danger conditions

“These patients almost always present with fever, something like 96 percent, and they tend to be sicker than you would expect

for why they are in the hospital,” Cron said. “Even sepsis patients will get cytokine storm syndrome on top of the sespis, and if

you don’t treat the cytokine storm syndrome, even if you treat the infection causing the sepsis, they may still die.”

Unfortunately, “there are a lot of triggers for this,” Cron said. “In addition to rheumatic diseases, such as juvenile arthritis and

lupus, certain types of blood cancers, like leukemias and lymphomas,” can cause cytokine storm syndrome, he said. “And there

are a whole slew of infections that can do this, including the herpes virus family (including the bug that causes mono and CMV),

Ebola, dengue — there are 80 to 100 bugs that have been associated with it in case reports.” Also reported, although less

common, are cases of cytokine storm syndrome in patients with rare metabolic disorders and in patients who go on heart-lung

bypass machines such as ECMO.

Recently, cytokine storms also have been noted in patients treated

with the new chimeric antigen receptor T-cell therapy (CAR-T) as

immunotherapy for cancer. “They see that in about 20% to 30% of

cases,” Cron said. “CAR-T saves the patient’s life, but it also triggers

this.”

In a 2016 study, Cron and colleagues found evidence of perforin

pathway-related mutations in five of the 14 samples they analyzed from patients who died in the 2009 H1N1 flu outbreak. More

than 270,000 people were hospitalized and nearly 12,500 died in the H1N1 pandemic in the United States, according to

estimates from the Centers for Disease Control and Prevention. As many as 575,000 people died worldwide, 80 percent of

them people younger than age 65, the CDC said. Cytokine storm syndrome was a contributing factor in this abnormally high

number of deaths in otherwise healthy individuals, Cron believes.

 

‘Magical’ treatment success

The syndrome was first identified (as hemophagocytic lymphohistiocytosis, or HLH) as a rare genetic disease in pediatric patients

in the 1950s. Most infants born with HLH died within a few days to weeks. Even today, when chemotherapy and bone marrow

transplantation are used, the chances of children with primary HLH living to age 5 are only about 50%, Cron said.

But for other patients, new treatments can calm the storm and bring remarkable recoveries. Cron and Behrens “both got

interested in this through a patient we saw in Pennsylvania,” Cron said. “Probably the sickest patient I ever saw come out of the

ICU unscathed.” The doctors treated her with anakinra, a cytokine-targeting therapy that was approved to treat the autoimmune

disease rheumatoid arthritis. “She turned around and it was magical,” Cron recalled. “We’re both research scientists, so he

developed a mouse model [of cytokine storm syndrome] and I’ve been studying the genetic and human aspects. We’ve

identified new genes not previously described as a part of this genetic workup.”

Why so stormy? What lies behind cytokine storm syndrome?

Why does the immune system overreact in cytokine storm syndrome? One clue came in a “really lovely paper” by

Australian researchers in 2015, Cron said. They took normal natural killer cells and CD8 cytotoxic T-cells, along with

version of these cells that were perforin deficient. Then “they did time-lapse photography at the cellular level” as these

cells engaged with infected cells, Cron explained. The cells with perforin deficiencies “spent five times longer

engaged” and released a flurry of cytokines, even though their lack of perforin made them incapable of destroying their

target cell. One hypothesis is that these signals could spark the intense inflammatory response seen in cytokine storm

syndrome.
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Success strategies for higher-ed’s new

influencers: first-gen professionals

In her new book, “First-generation Professionals in Higher Education:

Strategies for the World of Work,” Mary Blanchard Wallace, Ph.D.,

assistant vice president of Student Experience, shares stories and

practical strategies for mastering the skills.

posted a while back

publications

Celebrate 15 books authored by CAS faculty in

2021

Writing a book isn’t easy, but faculty in the College of Arts and Sciences

produced more than a dozen in 2021. Thirteen faculty from eight

departments wrote books on rhetoric and the Dead Sea Scrolls,

pandemic bioethics, medical epigenetics, world politics and more.

posted a while back

publications

Highlighting data and diversity, this is an

accounting text for today’s workplace needs

Professor Arline Savage, Ph.D., instructor/alum Alicja Foksinska and

alum Danielle Brannock emphasize real-world applications, inclusion

and insight from fellow Blazers in their new textbook for Wiley.

posted a while back
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In 2016, Cron and Winn Chatham, M.D., professor in the Division of Clinical Immunology and Rheumatology, began a clinical trial

at UAB and Children’s Hospital to study the safety of anakinra in patients with signs of severe, potentially life-threatening

inflammation. Cron is director of the Division of Pediatric Rheumatology at Children’s of Alabama. Anakinra is “remarkably safe,”

and following this initial study, the researchers hope to begin a larger trial in the future.

 

Cheap, simple test

A cheap, simple test, widely available at most hospitals in the United States and worldwide, can help diagnose cytokine storm

syndrome, Cron said. “A protein called serum ferritin tends to get very high in this disorder,” he said. “If you are sick enough to be

in a hospital and you have a fever, you should get a serum ferritin. It typically comes back in less than 24 hours and almost every

hospital can do it, and if it’s high you can work them up for cytokine storm syndrome.”

At Cron’s urging, the ICU at Children’s Hospital recently added serum ferritin screens to its routine procedures. “The day after we

did that we identified a patient and we’ve had three kids in the last couple of months that we’ve identified,” Cron said.

Cron hopes that “Cytokine Storm Syndrome” will help spread this life-saving knowledge more widely in the medical profession.

“We have this thing in medicine called Occam’s Razor, which encourages us to gather the data and come up with one unifying

diagnosis for what’s going on,” Cron said. “But this is the opposite — you can have juvenile arthritis, or lupus or T-cell leukemia,

and then you have cytokine storm syndrome on top of that. And if you don’t treat the cytokine storm syndrome directly, patients

can die.

“If we get to the point where people know about it and don’t have to call me to find out, that would be success.”
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