
6/4/2020 Is COVID-19 actually a disease of the blood vessels? New research could help explain odd symptoms from strokes to purple toes | The Star

https://www.thestar.com/news/canada/2020/06/04/is-covid-19-actually-a-disease-of-the-blood-vessels-new-research-could-help-explain-odd-symptoms-from-strokes-t… 1/5

This copy is for your personal non-commercial use only. To order presentation-ready copies of Toronto Star content for distribution to colleagues, clients or customers, or inquire about
permissions/licensing, please go to: www.TorontoStarReprints.com

CANADA

https://www.thestar.com/
http://www.torontostarreprints.com/
https://www.thestar.com/news/canada.html


6/4/2020 Is COVID-19 actually a disease of the blood vessels? New research could help explain odd symptoms from strokes to purple toes | The Star

https://www.thestar.com/news/canada/2020/06/04/is-covid-19-actually-a-disease-of-the-blood-vessels-new-research-could-help-explain-odd-symptoms-from-strokes-t… 2/5

Is COVID-19 actually a disease of the blood vessels? New
research could help explain odd symptoms from strokes to
purple toes

By May Warren Staff Reporter

Thu., June 4, 2020 6 min. read

Fifteen-year-old Jake Reymer was sitting at his computer one day this spring when he looked down at his toes to discover they’d

turned a strange shade of purple.

“At first I thought, I don’t know, maybe I bruised them somewhere,” he remembers.

But, after developing a cough and sore throat for about 36 hours, they started to “get more and more tender.” For a few days it was

“almost hard to walk.”

His concerned parents began Googling. Half of their six-person family had recently fallen ill with flu-like symptoms after a March

break trip to St. Lucia. Could it be some strange sign of the new disease causing the world to shut down?

“And that’s when the first reports started coming out of Italy and France about how this virus was presenting in teenagers,”

remembers his dad, Jeff.

“That was the first time we even heard the term COVID toes.”

They’re just one of a growing constellation of symptoms — from strokes to blood clots to heart attacks — that have mystified doctors

treating COVID-19 who originally thought of it as a respiratory condition affecting the lungs. At the beginning of the pandemic,

health officials weren’t even recognizing symptoms like COVID toes as part of the disease. Guidance from public health officials

advised that cough, fever and shortness of breath were its hallmarks.

But a growing body of research suggests COVID-19 may be a vascular disease affecting the blood vessels, an important part of the

puzzle that could change how it’s treated.

This evolution in thinking “opens the chapter to understanding some of these odd complications that have been so vexing,” said Dr.

William Li, a physician and the president of the Angiogenesis Foundation. The non-profit based in Cambridge, Mass., tries to

understand blood vessels and their role in health and disease.

https://www.thestar.com/authors.warren_may.html
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Li is a co-author of a new paper published in the New England Journal of Medicine that examined seven lungs of patients who had

died of COVID-19.

When people first started to get sick, the focus was on those organs, he said. But that started to shift as health workers saw first

thousands and now millions of patients with COVID-19, including many whose symptoms didn’t fit the typical profile of a

respiratory disease.

Patients were showing up with blood clots, strokes, brain swelling and, on the more mild end of the spectrum, toe pain.

The authors approached their study “like a crime scene investigation,” trying to figure out why all these strange symptoms were

happening, Li said.

“And looking at these tissues, what we found was that the respiratory virus had not only infected the lung, but the virus had also

made a beeline for the cells lining blood vessels,” he said.

When those endothelial cells are damaged by the virus, it makes the blood more likely to clot, he said.

The study’s authors saw from close-up pictures that the virus had moved from the air sacs of the lungs, “infecting directly into the

blood vessel cells.”

The cells were being destroyed “from the inside out,” unlike when someone has high cholesterol and they’re damaged from the

outside. There was “emergency blood vessel growth” as they divided to get more blood flow, which can lead to clots. The immune

system trying to clear the virus can also cause inflammation and clotting.

“So this is sort of three strikes that we saw in our study to help explain this clotting,” Li said.

The damage was found in “vast areas of the lungs” at the same time, he added, and not just “a few pockets.”

That’s “not something that we normally see with respiratory virus, and it seems to be unique to COVID-19.”

His study also looked at the lungs of people who had died from H1N1, and found they had nine times fewer blood clots in the lungs.

An April paper in The Lancet also showed damage to endothelial cells in several areas of the body including the lungs, heart, kidneys,

liver and intestines of COVID-19 patients.

Isaac Bogoch, an infectious diseases specialist at the University of Toronto and University Health Network, said he hasn’t seen any

COVID toes yet but has seen some vascular symptoms such as blood clots, in patients at Toronto General. It’s “not uncommon” for

diseases to have “an inflammatory component,” he said.

Cat-scratch disease, a bacterial infection caused by cats who turn on their owners, is one example.

But it’s important to remember that “most people don’t get a blood clot,” he said, adding that within hospitals doctors are “still

seeing blood clots in some individuals but certainly not most individuals.”

https://www.nejm.org/doi/full/10.1056/NEJMoa2015432
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30937-5/fulltext
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Li’s research might help explain, though, why older people and those with conditions like diabetes or heart disease tend to have

worse outcomes. Their blood vessels are already more vulnerable.

And it does “open some new doors of thinking about treatments,” Li said.

Blood thinners could be one example. There are also ongoing clinical trials looking at dilating the blood vessels with nitric oxide, and

stem cell treatments to regenerate the cells. It’s also important to remember that maintaining a nutritious diet can help keep blood

vessels healthy, he added.

A New England Journal of Medicine paper from early May looked at outcomes of 8,910 patients across Asia, North America and

Europe. It found that the use of either ACE inhibitors (medications that dilate blood vessels) or statins (drugs that help lower

cholesterol) was associated with better survival. But the study could not prove a cause-and-effect relationship as it was not a

randomized, controlled trial.

Researchers still don’t know why COVID-19 is so much worse for some seemingly healthy people than for others, at what point the

blood vessel damage starts to occur, and why blood vessels are affected in some parts of the body but not others.

“The unknowns of this disease still far outnumber the knowns, so it will take time to construct the full picture of how the SARS-

COV2 virus actually causes COVID-19,” Li said. But blood clotting could help explain COVID toes, as well as more serious symptoms

like strokes.

Multisystem inflammatory syndrome, which has been diagnosed in a small number of kids and teens who test positive for COVID-19

or antibodies that suggest they had it, may also be connected to blood vessel damage, he added.

Luckily, Jake didn’t experience any severe issues, but he did have an on-and-off fever. He’s the only one in his family who had the

COVID toes. His dad, Jeff, said he had “the heavy, heavy chest” and didn’t feel like he had “a full set of lungs” but was lucky it didn’t

get more serious. His younger sister Ella had a low-grade fever for several days, but his mom and two other siblings didn’t notice

anything out of the ordinary.

They were told by doctors, who diagnosed Jake’s toes through virtual visits, to assume they all had it, said Jeff. And their family

shows the wide range of effects the disease can have on different people.

“We’ve got four kids, so we have a larger sample size,” he said with a laugh. “We’ve shared air amongst us and 50 per cent had issues

and 50 per cent didn’t.”

The Reymer family was initially told not to go for testing and just to keep self-isolating. By the time Jake and his father did get tested

weeks later, when it opened up to people with more unusual symptoms, they were both negative, possibly because the virus had

already cleared from their systems. The province is now urging anyone with even one mild symptom, including loss of taste and

smell, and COVID toes, to get a test, as well as asymptomatic people who work in front-line jobs or think they may have been

exposed.

Jake is now back to playing basketball and walking around the neighbourhood. He’s feeling good and his toes seem to be improving.

But they’re still purple.

“They haven’t shown any real signs of resolving,” he said.

“I’m 100 per cent, it’s just my toes still aren’t normal.”

May Warren is a Toronto-based breaking news reporter for the Star. Follow her on Twitter: @maywarren11
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