Why Does the Coronavirus Hit Men Harder? A New Clue

Women produce a more powerful immune response than do men, a new study finds.
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The corona virus may infect anyone, young or old, but older men are up to twice as likely to become severely sick and to die as women of the same age.

Why? The first study to look at immune response by sex has turned up a clue: Men produce a weaker immune response to the virus than do women, the researchers concluded.  The findings, published on Wednesday in Nature, suggest that men, particularly those over age 60, may need to depend more on vaccines to protect against the infection.  “Natural infection is clearly failing” to spark adequate immune responses in men, said Akiko Iwasaki, an immunologist at Yale University who led the work.

The results are consistent with what’s known about sex differences following various challenges to the immune system.  Women mount faster and stronger immune responses, perhaps because their bodies are rigged to fight pathogens that threaten unborn or newborn children.

But over time, an immune system in a constant state of high alert can be harmful. Most autoimmune diseases — characterized by an overly strong immune response — are much more prevalent in women than in men, for example.

“We are looking at two sides of the same coin,” said Dr. Marcus Altfeld, an immunologist at the Heinrich Pette Institute and at the University Medical Center Hamburg-Eppendorf in Germany.  The findings underscore the need for companies pursing coronavirus vaccines to parse their data by sex and may influence decisions about dosing, Dr. Altfeld and other experts said.  “You could imagine scenarios where a single shot of a vaccine might be sufficient in young individuals or maybe young women, while older men might need to have three shots of vaccine,” Dr. Altfeld said.

Companies pursuing coronavirus vaccines have not yet released clinical data analyzed by the participants’ sex, but the Food and Drug Administration has asked them to do so, as well as by racial and ethnic background, said Dr. William Gruber, a vice president at Pfizer.

Dr. Iwasaki’s team analyzed immune responses in 17 men and 22 women who were admitted to the hospital soon after they were infected with the coronavirus. The researchers collected blood, nasopharyngeal swabs, saliva, urine and stool from the patients every three to seven days.  The analysis excluded patients on ventilators and those taking drugs that affect the immune system “to make sure that we’re measuring natural immune response to the virus,” Dr. Iwasaki said.

The researchers also analyzed data from an additional 59 men and women who did not meet those criteria.  Over all, the scientists found, the women’s bodies produced more so-called T cells, which can kill virus-infected cells and stop the infection from spreading.

Men showed much weaker activation of T cells, and that lag was linked to how sick the men became. The older the men, the weaker their T cell responses.  “When they age, they lose their ability to stimulate T cells,” Dr. Iwasaki said. “If you look at the ones that really failed to make T cells, they were the ones who did worse with disease.”

    What are the symptoms of coronavirus?

        In the beginning, the coronavirus seemed like it was primarily a respiratory illness — many patients had fever and chills, were weak and tired, and coughed a lot, though some people don’t show many symptoms at all. Those who seemed sickest had pneumonia or acute respiratory distress syndrome and received supplemental oxygen. By now, doctors have identified many more symptoms and syndromes. In April, the C.D.C. added to the list of early signs sore throat, fever, chills and muscle aches. Gastrointestinal upset, such as diarrhea and nausea, has also been observed. Another telltale sign of infection may be a sudden, profound diminution of one’s sense of smell and taste. Teenagers and young adults in some cases have developed painful red and purple lesions on their fingers and toes — nicknamed “Covid toe” — but few other serious symptoms.

    Why does standing six feet away from others help?

        The coronavirus spreads primarily through droplets from your mouth and nose, especially when you cough or sneeze. The C.D.C., one of the organizations using that measure, bases its recommendation of six feet on the idea that most large droplets that people expel when they cough or sneeze will fall to the ground within six feet. But six feet has never been a magic number that guarantees complete protection. Sneezes, for instance, can launch droplets a lot farther than six feet, according to a recent study. It's a rule of thumb: You should be safest standing six feet apart outside, especially when it's windy. But keep a mask on at all times, even when you think you’re far apart.

    I have antibodies. Am I now immune?

        As of right now, that seems likely, for at least several months. There have been frightening accounts of people suffering what seems to be a second bout of Covid-19. But experts say these patients may have a drawn-out course of infection, with the virus taking a slow toll weeks to months after initial exposure. People infected with the corona virus typically produce immune molecules called antibodies, which are protective proteins made in response to an infection. These antibodies may last in the body only two to three months, which may seem worrisome, but that’s perfectly normal after an acute infection subsides, said Dr. Michael Mina, an immunologist at Harvard University. It may be possible to get the coronavirus again, but it’s highly unlikely that it would be possible in a short window of time from initial infection or make people sicker the second time.

    I’m a small-business owner. Can I get relief?

        The stimulus bills enacted in March offer help for the millions of American small businesses. Those eligible for aid are businesses and nonprofit organizations with fewer than 500 workers, including sole proprietorships, independent contractors and freelancers. Some larger companies in some industries are also eligible. The help being offered, which is being managed by the Small Business Administration, includes the Paycheck Protection Program and the Economic Injury Disaster Loan program. But lots of folks have not yet seen payouts. Even those who have received help are confused: The rules are draconian, and some are stuck sitting on money they don’t know how to use. Many small-business owners are getting less than they expected or not hearing anything at all.

    What are my rights if I am worried about going back to work?

        Employers have to provide a safe workplace with policies that protect everyone equally. And if one of your co-workers tests positive for the corona virus, the C.D.C. has said that employers should tell their employees -- without giving you the sick employee’s name -- that they may have been exposed to the virus.

But “women who are older — even very old, like 90 years old — these women are still making pretty good, decent immune response,” she added.

Compared with health care workers and healthy controls, the patients all had elevated blood levels of cytokines, proteins that rouse the immune system to action. Some types of cytokines, called interleukin-8 and interleukin-18, were elevated in all men but only in some women.

Women who had high levels of other cytokines became more seriously ill, the researchers found. Those women might do better if given drugs that blunt these proteins, Dr. Iwasaki said.

The study has limitations. It was small, and the patients were older than 60 on average, making it difficult to assess how the immune response changes with age.

“We know that age is proving to be a very important factor in Covid-19 outcomes, and the intersection of age and sex must be explored,” said Sabra Klein, a vaccine expert at the Johns Hopkins Bloomberg School of Public Health.

The study also did not offer a reason for the differences between men and women. Because the women were past menopause, on average, “it is doubtful that sex steroid hormones are involved,” Dr. Klein said.

Still, the new findings are “exciting” because they begin to explain why men fare so much worse with the corona virus, she added: “The more robust T cell responses in older women could be an important clue to protection and must be explored further.”

