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For my brothers, Tim and Tony






PROLOGUE

It was only a headache, Lilja Benediktsson reminds herself as she stands beside the gurney inside the chilly room. And Kristjan just couldn’t miss another day of school. The principal had been clear. One more infraction and her son would be suspended from the hockey team. Neither the team nor Kristjan could afford that.

Kristjan’s forehead hadn’t even felt warm to the touch. Why should Lilja have believed her son this time after all the other recent excuses and illnesses he had faked to avoid getting up on school days? Lilja hadn’t even bothered to call Dr. Tómasson. She could hear the old doctor’s stern voice in her head. “Two ibuprofens, a glass of juice, and then off to school. Don’t let the boy manipulate you, Lilja. Boundaries. You both need them.”

It had been a rocky eighteen months since Kristjan’s dad had walked out on them. At first, Lilja and her son had managed all right on their own. But then Kristjan’s grades began to drop, and he spent more and more time alone in his room, surfing the web while listening to that god-awful death-metal music. Lilja tried to reason with him, to explain that he risked his coveted position on the senior hockey team with his lackadaisical attitude. But the more she persisted, the more he withdrew. He used to be such a perfect child. Loving, happy, and outgoing. They were so close until his father left. Kristjan would tell her everything. But Lilja couldn’t reach her fifteen-year-old son anymore. In the end, she resorted to cutting off his Wi-Fi access. That didn’t work, either.

And now he’s gone.

It’s not the lattice-like rash crisscrossing Kristjan’s face or the bloody blisters scattered over his shoulders and neck that Lilja focuses on as she stares down at her son. What catches her attention is how his hands jut out from under the hem of the sheet, one on top of the other, as if clutching his chest. Kristjan would’ve been mortified to know how his hands were positioned.

Did I even say good-bye? Lilja wonders again as another tear falls and beads off the protective gown that hospital officials insisted she wear along with gloves and a mask.

Kristjan was too irritable to let her hug him as he stomped out the door earlier in the morning.

But I did say good-bye, didn’t I? I did tell him I loved him?

That’s the only thing that matters to Lilja now. Not that Kristjan passed away within two hours of reaching Reykjavík’s Children’s Hospital. Not that his school is closed for fear of further spread after two more classmates died. Not even the realization that she will never begin to fill the void that has been ripped through the fabric of her being.

Please God, tell me I said a proper good-bye.






CHAPTER 1

They’re well dressed. Polite. Attentive. And like any good predators, they’re preparing to pounce.

Lisa Dyer read the mood in the packed auditorium the moment she stepped up to the lectern. She has been Seattle’s chief public health officer for only a few months, but Lisa understands these community health forums go with the territory. Usually, they’re stress-free events. Fun, even, in a nerdy kind of way. Rarely are they anywhere near as well attended as this one.

Or as controversial.

The new policy she has come to present isn’t even her brainchild. It came directly from the state legislature via the governor’s office in Olympia. But this audience is unlikely to focus on such distinctions. Many of them appear poised to shoot the messenger.

Lisa appreciates that not all the attendees are hostile. A number have come to support, or at least to learn more about the new law that mandates immunization for all middle-school-aged girls and boys with the newest HPV vaccine. But she isn’t surprised by the public outcry. Among the anti-vaxxers—or the “vaccine hesitancy” community, as most prefer to be known—the HPV vaccine might be the most outrage-inducing one of all. She has already heard an earful from her own sister yesterday about the new policy. She can’t even imagine how her dad would react to it, nor does she intend to find out.

The rumblings grow throughout her talk, and even before Lisa clicks on the final slide on her presentation, hands shoot up throughout the crowd. Mentally bracing for the onslaught, she points to a willowy woman with a rainbow headband in the second row, who has already sprung to her feet.

“You used the word ‘safe.’ Safe?” The woman’s voice cracks. “How can you say that when we all know what happened to Cody Benson.”

The case of the Utah teenager had become a rallying point for the activists after he died a year earlier from a progressive spinal condition a few weeks after receiving the HPV vaccine.

“What happened to him is tragic,” Lisa says. “But there’s no definitive proof his transverse myelitis was related to his vaccination.”

“How can you even say that?” the woman asks, visibly trembling. “He was dead within two weeks of getting that shot!”

And if he had been hit by a truck two weeks after his injection, would you still blame the vaccine? Lisa thinks. But she understands how emotional the cause is for some, having grown up with like-minded people in her own family. She views the woman solemnly. “In medicine, timing is not always evidence of causality. In other words, just because two things happen near the same time, it doesn’t mean the first is responsible for the second. Millions of kids have been immunized so far. And we’ve only seen a handful cases of degenerative neurological disease among them.”

“But you have seen them!”

“Yes, but the rate is no higher than among nonvaccinated children. Which tells us there is no link.”

Shaking her head in what appears to be disgust, the woman drops back into her seat.

“You talk about your right to protect the community,” another voice calls out from somewhere in the middle of the auditorium. “What about our right to choose? And our individual rights to protect our own children?”

Lisa scans the rows to spot the questioner, a brunette whose outstretched hand reveals a glimmering rock on her ring finger that’s big enough to be seen from the podium. “All the medical evidence suggests that’s just what this HPV vaccine will do,” Lisa says. “Protect your children. From developing cervical cancer, of which there are forty-three thousand new cases every year in the US.”

“Evidence planted by the drug companies to protect their profits!” someone else calls out from near the back of the room.

Lisa takes a breath. “No. Evidence such as the massive population study in Denmark that reviewed a million vaccinated children and found no increase in adverse outcomes compared to the general population.”

“With enough money and influence, you can buy any result you want!”

And so it goes. It was as if she hadn’t bothered to give her carefully crafted, data-filled presentation that reviewed the many benefits of the vaccine and debunked the myths about its risks. A few people in the audience voice their support. And there are moments of infighting among the crowd. But for the most part, Lisa faces a flurry of emotional outbursts that are as disconnected from logic or science as she could imagine. One distraught woman even raises the old myth about how a vaccine that prevents sexually transmitted cancer will lead to promiscuity. It feels like being back at her parents’ dinner table.

Lisa points to the man in the front row who has been patiently holding his arm up for the past while. In a blazer and jeans with hair gelled back and wire-rimmed glasses on, he reminds Lisa of the physiology professor she had a crush on in medical school.

“Excellent presentation, Dr. Dyer.” The man’s self-assured grin and square jaw evoke even stronger memories of her old prof. “Thank you for taking the time to share such important information on such a vital threat.”

“You’re welcome,” Lisa says. But his use of the word threat raises her guard. “Did you have a question?”

“A few, as a matter of fact,” he says, rising languidly to his feet. “You covered a lot of ground in your slideshow. But there were a number of things you left out. For example, the more recent Danish study that found a link between the vaccine and neurologic complications.”

“That was a study of only thirty-five participants. And the EMA—the European equivalent of the FDA—found no evidence to support its claim.”

“And yet, the American College of Pediatrics claims that this vaccine is responsible for numerous bad outcomes, all confirmed through the VAERS database.”

“That database—the Vaccine Adverse Event Reporting System—is only for self-reporting vaccine reactions.”

“Exactly,” he says. “Real reported cases, not nebulous population studies.”

“We use the VAERS database to identify potential patterns of reactions.” For the first time, Lisa struggles to keep the exasperation from her tone. Breathe. “But picking and choosing individual entries from VAERS is like substituting bad Yelp reviews for scientific evidence.”

A ripple of chuckles run through the room.

The man only shrugs. “All right, then why did the Japanese government suspend the very same program that you are now proposing?”

“That was a political decision.”

“And this isn’t?” He frowns. “After the Japanese vaccination program was introduced, didn’t they see a spike of neurologic diseases among the vaccinated? Memory loss, chronic pain, seizures? Some children lost the ability to walk.”

“Again, all self-reported. Never verified in studies.”

“But they did happen, Dr. Dyer.”

He goes on to cite other studies, most of which Lisa recognizes as being tainted by pseudoscience, bias, or outright fraudulent data.

Five senses, she reminds herself as he speaks. The mindfulness exercise has been her latest coping skill at home as the fights had worsened.

Sight: the ring of condensation along the rim of her water glass. Sound: the silky cadence of the man’s voice. Feel: the lectern against her fingertips. Smell: the faint scent of her own perfume—vanilla and tonka bean—OK, I might have stolen that one right off the label Taste: the residual mint from her toothpaste.

Feeling calmer, Lisa waits for the man to finish. “We could argue all day over the quality and accuracy of the evidence,” she says. “But the truth is that every major academic body has reviewed the data and endorsed the safety and effectiveness of the HPV vaccine. And I respect that kind of science.”

“I’m extremely respectful of science, too. After all, I’m also a doctor. A naturopath.” He pauses. “But academics aren’t always right, are they? Science changes. Mendel’s theory of genetics was dismissed as nonsense by his contemporaries. Copernicus was ridiculed for suggesting the earth revolved around the sun. The examples go on and on.”

Lisa almost smiles. He’s doing what they do so well. Twist real facts and examples to support their unsupportable beliefs. Their religion. She might as well be arguing with a flat-earther or a climate-change denier.

“Listen, Doctor…?”

“Balfour. Max, please.”

“Dr. Balfour, you’ve obviously done your research. But cervical cancer is a devastating disease that kills thousands of young women every year. And it’s one of the few cancers we can actually prevent. Wouldn’t you want to protect your daughter from that?”

“I don’t have a daughter. But I do have a son.” The smile leaves his lips, and his gaze drifts downward. “When Jack was one, I wanted to protect him from everything, Dr. Dyer. But right after we gave him the measles vaccine, he developed autism.” His Adam’s apple bobs. “And, maybe, that’s what I really should have been protecting him from all along.”

Several people in the audience break into spontaneous applause.

Before Lisa can respond, her phone buzzes on the lectern. She can’t help but glance down at the health advisory from her office that pops up on the screen. “Four dead from meningitis. All attended the same local Bible camp.”






CHAPTER 2

The sudden brilliance jerks Kayla from sleep. The violent glare is brighter than a floodlight and bores into her temples as sharply as needles. She flops over and buries her face into the mattress until the blaze subsides.

Kayla was up late texting with Connor, her first boyfriend. She had almost lost her virginity with him the previous week at camp. She was willing to, ready to, even though she understood it was a sin. It would’ve happened, too, if their cabin counselor, Nicola, hadn’t stumbled upon them alone in the woods, tucked inside the same sleeping bag and stripped down to their underwear. Luckily, Nicola was cool about it and didn’t report them to the camp director, who would’ve freaked.

But last night’s texts with Connor had nothing to do with their sexual near miss. No. Apparently, Emma and Joseph had been taken to the hospital. The news flooded social media. It was serious, people were saying. And in Connor’s last text, he mentioned that his head was beginning to throb, too. He hasn’t responded to any of Kayla’s messages since.

Waking more fully, Kayla gingerly rotates her head and realizes the brightness comes only from the morning sunshine that leaks through and around the drapes.

The light sensitivity and the nausea are even worse than the headache. Unless she tries to move her neck. The slightest bend jolts her like a boot to the back of the head.

Kayla trembles violently and wraps the blanket tighter to fight off the sudden cold.

Do I have it? The realization brings a chill that’s unrelated to her rising temperature. Just like Emma and Joseph?

The panic wells along with the nausea.

Meningitis!

A rumor is circulating on social media that Joseph is already dead.

Kayla tastes the bitterness of her own vomit as it erupts up into her throat.

Oh God, am I next?






CHAPTER 3

Despite the clamoring audience at the HPV vaccine forum, as soon as she receives the health alert on her phone Lisa cuts the session short and hurries out to her car. On the way, she confirms with her office that not only have four teenagers died from meningitis, but three others are critically ill and barely hanging on in the intensive care unit.

The city basks under radiant blue skies and a benign sun, but Lisa is oblivious to the near-perfect late-summer day. As she drives southeast toward the hospital, away from the shadows of the Seattle Municipal Tower and other downtown high-rises, her mind is consumed with potential containment and communication strategies. She has no doubt Seattle is facing another public-health crisis. Meningitis outbreaks always are. The victims are inevitably young, especially teenagers, and the collective fear induced is often even more contagious than the pathogen responsible for the infection.

Her Bluetooth phone rings through the car’s speaker, and expecting more news from the office, she answers before checking the name on the screen. She regrets picking up the moment she hears her husband’s voice.

“Hi, Lees.”

“Oh, Dom. Hi. Can I call you back? Just dealing with an emergency.”

“A public-health emergency?” Dominic asks.

Maybe she only imagines condescension in his tone. Perhaps, these days, she just expects judgment even where there is none. Regardless, she can’t suppress the flicker of hurt. But she keeps it from her voice. “For real. I’m almost at the hospital. Can I call you back?”

“I just wondered if you wanted to carpool to our session today,” Dominic says.

Shit! She had forgotten about their appointment. Originally, she was the one who had cajoled Dominic into couples’ counseling. But six months into the weekly sessions—with so little, if any, progress made—Lisa has lost faith in the counseling, their counselor, and, if she’s being totally honest, their twelve-year marriage itself.

“My day’s going to be crazy,” she says. “I’ll have to meet you there.”

“See you there. Looking forward to pulling more Band-Aids off with the skin still attached,” he says in what she realizes is an attempt at lightheartedness. “Love you, Lees.”

“See you soon,” Lisa says as she hangs up, struck by her husband’s uncharacteristic words of affirmation and her struggle to reciprocate them.

She thinks again of her sister’s reaction when Lisa finally confessed—after a second Moscow mule—to her growing sense of detachment and progressive loss of interest in their sex life, and how it had only made Dominic more affectionate and attentive.

“And that surprises you?” Amber asked. “People are emotional lemmings. The more you pull away, the more they throw themselves into it.”

“It being off a cliff?” Lisa said.

“Yeah. In your case, a really rocky one, too.”

Lisa brushes off those thoughts as she pulls into the on-call parking lot at Harborview Health Care Center. She spent countless hours at the hospital during her residency, but she never got accustomed to the vastness of the campus. Or to the sounds, smells, and frantic busyness of the place. As the biggest regional medical center in the Pacific Northwest, Harborview spans five city blocks and runs four separate intensive care units for trauma, cardiac, burn, and medical patients. Lisa heads straight for the East Building, which houses the medical ICU.

She weaves through the bustling corridors and rides the elevator to the sixth-floor ICU, where she identifies herself to the indifferent clerk at the front desk. She has to wait a few minutes before a chatty nurse named Mick, with colorful tattoos that encircle both biceps and resemble cuffs to his scrub tops, arrives and then leads her past individual glassed rooms—each housing a patient besieged by medical gadgetry—to the negative-pressure isolation rooms at the far end of the unit.

As a student, Lisa used to love the rush that came during rotations in critical care, but she never adjusted to the deaths and the heartbroken families that were so often the outcome of all the medical drama.

They reach the first of the isolation rooms, and Mick hands her the personal protective equipment, or PPE, kit. A folded gown supports a pair of gloves and an N95 mask, which filters out all microbial-sized particles. He departs with a quick wave.

Lisa slides the gown on top of her clothes and secures her mask snugly over her mouth and nose. The simple steps conjure grim memories of donning PPE during the dark days when COVID-19 terrorized Seattle. As she is pulling on the second glove, an African American man with contemplative brown eyes appears beside her. “You’re from Public Health?” he asks as he slips into his own gown.

“Yes. Lisa Dyer.”

“Edwin Davis. I’m on for ICU.” He closes his eyes briefly and shakes his head. “And what a disaster of a day it’s been.”

“I can only imagine.” In Lisa’s experience, intensivists—the doctors who treat ICU patients—rarely if ever appear so fazed. Or dejected. “When did the meningitis cases show up?”

“We got the first call from the ER yesterday, late afternoon. A fifteen-year-old with suspected septic shock. By the time I got there—twenty minutes later—he was already dead. Six more kids rolled in over the course of the night and into the morning. Two others never made it out of the ER. One died up here. The other three are all on life support.” Edwin sighs. “I can’t say with confidence that any of them are going to survive. At least with COVID-19, most of the ones who died were much older.”

His despondence is contagious. “And the lab confirmed it’s meningococcus?” Lisa asks.

“The medical microbiologist ran stat gram stains on the cerebrospinal fluid as well as PCRs,” he says, using the acronym for polymerase chain reaction, a rapid sequence test that allows for almost instant DNA recognition—the genetic equivalent of a reliable witness at a police lineup. “He says he still has to confirm it with further testing, but he’s convinced it’s meningococcus type B.”

The mention of the pathogen’s specific type sends a chill down Lisa’s spine. Neisseria meningitidis, more commonly known as meningococcus, is among the deadliest of bacteria. And type B is the most feared of the four major subtypes, because of the lethal outbreaks it causes, and its notorious resistance to most vaccines.

None of that would be news to Edwin. So, instead, Lisa asks, “Do we know how many kids attended this Bible camp?”

“A ton of them. Not to mention camp counselors and other staff.” He arches an eyebrow. “A lot of contacts for your team to track down.”

“It’s what we do.” Lisa hides her doubt behind a matter-of-fact shrug. “And what about your staff? Have they been put on prophylactic antibiotics?”

He nods. “Anyone who’s had direct contact with the cases has already been put on Rifampin and cipro.”

“Including you?”

“I got the first dose,” Edwin says as he secures his own mask. “No ‘women and children first’ policy around these parts.”

Lisa turns her attention to the nearest room, where, behind the glass, a freckled girl with long dark hair lies motionless on the stretcher. A tube leads from her mouth to the ventilator, while other lines extend from her neck and arms and connect her to the transparent bags of fluid that dangle above her. A nurse dressed in full PPE on the near side of the bed adjusts one of those bags, while across from her, a stooped man in the same garb hovers awkwardly over the patient without touching her.

“Kayla Malloy,” Edwin says. “Sixteen years old, same ballpark as the others. She’s the most recent victim to reach us. Got to the ER just over two hours ago. Her kidneys have shut down, and we’re struggling to keep her blood pressure up.”

“What are you treating her with?”

“The kitchen sink. Three of the most potent antibiotics available for the infection. Multiple cardiac meds to support her blood pressure.”

Lisa glimpses the displays above the patient’s bed that list her vital signs. The dire readings validate the wariness in Edwin’s tone. She nods to the man at the bedside. “The father?”

“Grandfather. Kayla’s parents are dead, apparently.”

Lisa motions to the window. “Can we?”

Edwin opens the door of the outer room with his shoulder and backs through the second, which seals the inner room, allowing the powerful fans and filter above to suck out any airborne germs. Lisa follows him inside. All eyes, except for those of the comatose patient, turn to the new arrivals, but no one says a word over the hum of the fan and the whir of the ventilator.

Even before Lisa reaches the bedside, her gaze is drawn to the scattered blood blisters that range in size from pinpoints to nickels and cover Kayla’s exposed upper chest and arms. Lisa recognizes the skin condition as petechial purpura. The rash is a classic sign of meningococcal infection, and it also tells her that the patient is in septic shock and her blood-clotting system is in disarray.

Edwin introduces Lisa to the nurse and then Kayla’s grandfather.

“Public Health?” The grandfather grimaces. “How… how can that help Kayla?”

“We can’t. Not directly,” Lisa admits. “Public Health is responsible for outbreak control, Mr. Malloy. Can you tell me when Kayla first became sick?”

“This morning, I suppose. She seemed all right yesterday when she came back from camp.”

“Bible camp?” Lisa asks.

“Yeah, that’s the one. Out in Delridge,” he says of the suburb just south of Seattle. “Never been a churchgoer, myself. But Kay somehow stumbled onto Jesus last year or so. Fat lot of good it’s done her.”

“Kayla wasn’t complaining of feeling unwell last night?”

“Nope. Ate a good dinner. Big plate of chops. Seconds, even. Guess they were feeding her more God than food up at that camp.”

“This morning…” Lisa prompts.

“Kay didn’t come down for breakfast. She’s an early riser. So I went to check.” He swallows. “She was in bed. Unconscious, or what have you. Eyes closed and groaning something awful. And the stench! Her sheets were covered in vomit. I called 911 as soon as I saw the blood in it.”

Lisa feels for the older man. She can’t imagine how traumatic it must have been to find his granddaughter semiconscious in a pool of her own bloody vomit. “She hasn’t woken up since?”

He waves a hand over her. “She’s not even moaning anymore.”

“We are keeping her in a medically induced coma with powerful sedatives, Mr. Malloy,” Edwin explains.

Malloy grunts, either unconvinced by or uninterested in the distinction. “This meningitis…” he says. “The nurse told me, but I still don’t understand. What’s it do exactly?”

“Meningitis is an inflammation of the membranes that surround the brain and the spinal cord. Along with the typical headache, nausea, and neck stiffness, it causes a general flu-like illness.” Edwin explains patiently, waiting for the other man to digest his words before proceeding. “There are many different microscopic bugs that can cause meningitis. With viruses, the infection is usually no worse than the flu and resolves on its own. The bacterial infections are much more serious. Unfortunately, Kayla is suffering from the most aggressive form of bacterial meningitis.”

Malloy reaches out and tentatively strokes the back of his granddaughter’s hand, as if handling an antique vase. “Will she make it?” he asks in a small voice.

Edwin inhales before answering. “Kayla has developed what we call septic shock. Her bloodstream has been overwhelmed, and her organs have begun to shut down.”

Malloy’s hand freezes on top of his granddaughter’s. “No, then?” he croaks.

“It’s too early to know, Mr. Malloy,” Edwin says. “But Kayla is in the best place she can be. And we will do everything possible to help her fight off the infection.”

Malloy’s shoulders slump lower. “And in the meantime?”

“All you can do is be here for her. To offer your love and your prayers.” The corner of Edwin’s eye twitches, and Lisa sees that he regrets the last remark.

“Prayers, huh?” Malloy snorts. “Lost my wife to an aneurysm ten years back. Then we lost Kayla’s mom, dad, and her little brother to a drunk driver, not a year after. Kay’s all I got left. And now I just might lose her to this meningitis. From a Bible camp? What kind of God would allow that?”






CHAPTER 4

Lisa is walking toward her car in the Harborview parking lot when her phone buzzes again. Since she doesn’t recognize the number, she considers ignoring it, but intuition tells her to pick up.

“Lisa, it’s Edwin Davis,” the intensivist says. “Sorry to call so soon. But I just heard back from the microbiologist with more news.”

“What is it, Edwin?”

“He ran further PCR tests on the samples. He now believes our cases are the same strain of meningococcus that hit Iceland.”

Iceland. The word stops Lisa dead in her tracks. “The outbreak from last winter?”

“The very same. Thought you should know.”

“Yes, absolutely, thanks,” she mumbles as she disconnects.

Like most epidemiologists, Lisa closely followed developments the previous winter in Reykjavík, where an outbreak of meningitis killed a number of people—mostly teenagers and children—in the span of weeks. Health authorities across the globe braced for a spread of the same virulent strain of the bacteria that hit Iceland, but it did not materialize.

Until now.

How the hell does a microbe travel from Reykjavík to Seattle without stopping anywhere in between?

Lisa is still mulling over the implications as she parks her car and climbs the stairs to the offices of Seattle Public Health. Inside, she weaves between cubicles, distractedly acknowledging greetings from staff members, on her way to her office in the back corner. She steps inside it to discover that her desk is already occupied.

“About time,” Angela Chow says, glancing up from where she sits, typing at Lisa’s computer.

“Angela!” Lisa approaches the other woman with arms extended.

Her boss—technically, former boss, since Angela left on an indefinite medical leave three months ago—waves off the approach with a flick of her bony wrist. “No hugs. I got brittle bones. Besides, this place is supposed to be all about infection control, right?”

Lisa’s grin masks how alarmed she is at Angela’s appearance. Along with most of her hair, Angela has lost significant weight. Weight she didn’t have to lose. And the scarf tied around her scalp only accentuates the deep hollows of her sallow cheeks.

“What are you doing here?” Lisa asks.

“Taking a break from my daily poisoning session,” Angela says of her chemotherapy. “Truth is, Lisa, I’m bored as fuck.”

“Sounds about right,” Lisa says as she sits down on the other side of the desk.

“Also, I needed to get away from Howard. He’s driving me nuts with all the coddling. And I’d feel bad about putting a bullet between the eyes of a living saint.”

“Poor Howard is a saint to put up with you.” Lisa chuckles. “Seriously, Angela, how’s the treatment going?”

“Treatment? Yeah. Up and down. The nausea is better for sure. Anyway, forget all that. I’m here to talk business.”

“You heard?”

“Course I heard. First the new school HPV vaccine program and now this meningitis scare.” She rolls her eyes. “You steal my job and in no time at all you score the public-health equivalent of the moon landing and 9/11 in the same week.”

Lisa laughs. Clearly, Angela’s metastatic ovarian cancer hasn’t dulled her penchant for hyperbole. “All you ever dealt with was COVID.”

“Yeah, that was a time to forget.” Angela had led the city’s public-health response to the novel coronavirus outbreak. Even after she fell ill with it herself, she worked twenty-hour days from home, videoconferencing and answering emails, brilliantly managing the response while calming the city. She never got the credit she deserved, mainly because she didn’t want the recognition.

“It’s been quite the morning.” Lisa sighs.

“Tell me.”

Lisa doesn’t even bother describing the backlash she faced at the HPV vaccine forum, aware that her ailing friend has no patience for the anti-vax movement. Angela’s remark to one anti-vaxxer at a public health forum—“Let’s see how you feel about vaccines after you get bitten by a rabid bat”—is still legendary in the office.

Instead, Lisa updates Angela on what she knows about the meningitis outbreak, its origins in Iceland, and her initial thoughts on containment strategies.

Angela leans back, absorbing the news. “All the victims come from the same camp?” she asks.

“So far. We’re heading out there this afternoon. We have to launch our contact tracing immediately if expanded antibiotic prophylaxis is going to be effective.”

“And you’ve got no idea how our outbreak traces back to Iceland?”

Our, Lisa thinks with a smile. She’d long suspected that, regardless of her deteriorating health, Angela wouldn’t be able to keep away from the job for long. “No. I only just heard. But Iceland is one of the world’s most popular tourist destinations, especially in the summer. I’m assuming one of the campers’ families must’ve visited recently.”

“But Reykjavík hasn’t reported any new cases of meningitis since the winter, have they?”

“Not that I am aware of. But you know how it is with meningococcus. Especially type B. You can’t declare an outbreak over until you go a year without a single new case. After all, healthy people can be colonized with the bacteria growing in their noses or throats without causing any infection.”

“Or them having any idea they’re even carrying the murderous little bastards. Have you spoken to anyone over there?”

“I just found out.” Lisa checks her watch. “Besides, it’s got to be pretty late in Iceland right now.”

Angela pushes the desk phone toward Lisa. “Trust me when I tell you, there’s no time like the present.”

“If you were on call, would you pick up an overseas call at almost midnight?” Lisa asks.

“Hell no! But Europeans are weird.”

Lisa digs her mobile out of her purse. She Googles the number for Reykjavík’s public-health officer, spots the twenty-four-hour emergency contact number, dials it on her speakerphone, and is surprised to hear a male voice answer on the second ring in a staccato of Icelandic.

Assuming that, like most Scandinavians, he must also speak English, Lisa says, “Hello, this is Dr. Lisa Dyer and Dr. Angela Chow from Seattle Public Health.”

“Yes, hello, this is Dr. Haarde from Icelandic Health speaking,” he says, his accent giving his words a lovely lilt. “How can I be of assistance?”

“Sorry to disturb you so late, Dr. Haarde, but we have a bit of a situation here in Seattle. A new outbreak.”

“Related to our meningitis, yes?” he suggests, astutely making the connection.

“Exactly.” Lisa glances over to Angela, who taps her temple, impressed. “We have a local outbreak of what appears to be the same strain of meningococcus as the one that hit Reykjavík last winter.”

After Lisa summarizes the cases, Haarde says, “It does indeed sound very similar to our epidemic, yes.”

His use of the term epidemic heightens Lisa’s unease. “When was your last reported case?” she asks.

“Late February,” he says. “To be accurate, the poor girl died in early March.”

“Can you remind us how many victims in total you saw in Reykjavík?”

“There were seventy-six infected patients that we know of.” He pauses. “And thirty-five deaths.”

“So the mortality rate was almost fifty percent.”

“Forty-six percent, yes.”

“And the outbreak began at one of the high schools?”

“It did.”

“But spread beyond the school? Into the community?”

“Yes. At its worst, we had three distinct geographical clusters of infection around the city. All of them traceable to the index cases from the high school. Most of the victims were teenagers.”

“So how did you contain it, Dr. Haarde?” Angela pipes up.

“We implemented very comprehensive contact prophylaxis,” he says. “We started anyone who might have had exposure—even the most casual of interactions—on antibiotics. We even closed our schools for six weeks.”

“Quarantines?”

“It wasn’t necessary, really. People were frightened enough. Very few people gathered in public.”

“And you had no luck with vaccines?”

“None at all. We tried both commercially available products. Neither was effective.” He exhales so heavily that the speaker whistles. “One boy died of meningitis only a few days after receiving his immunization.”

“So antibiotics were your only real weapon?” Lisa asks.

“The truth is, we do not know how much of a difference any of our measures made. We are still unsure why the outbreak halted as abruptly as it began. Or if it has truly left us.” His voice lowers, as if letting them in on a secret. “Many people here are concerned that it might be lying dormant and will return again this winter.”

“Thank you, Dr. Haarde, that’s very enlightening,” Lisa says. “We’ll probably have more questions for you once we have a more complete picture of our situation. I hope it’s all right if we contact you again.”

“At a more reasonable time, of course,” Angela adds, as if she played no part in the late hour of the call.

“I would be pleased to share what I can from our experience,” he says. “I hope Seattle is not as… affected as we were.”

His grim tone, more than his description of the Icelandic outbreak and its frightening death toll, gnaws at Lisa. As she is just about to hang up, Haarde adds, “Incidentally, even though we have not seen a new case in over five months, we are still proceeding with our vaccination campaign.”

“Vaccination?” Lisa glances at Angela. “I thought you said none of the vaccines were effective against this strain of type B meningococcus.”

“That is true of the existing products on the market, yes. However, there is a new vaccine. Neissovax, produced by Delaware Pharmaceuticals.”

“Neissovax…” Lisa vaguely remembers reading a journal article a year or so earlier about the experimental vaccine.

“The early-phase-three trial results have only recently been published, but they are promising,” Haarde says, meaning that the drug has already undergone extensive testing and has been proven safe and effective among a trial group that must have included more than a thousand people to be classified as phase three. “Because of our history, we have volunteered to be the pilot site for a citywide immunization program.”

“When’s that supposed to begin?”

“Next month.”

As soon as Lisa disconnects, she looks over to Angela again. “So Delaware has already produced enough to vaccinate a whole city?”






CHAPTER 5

Happy memories from grad school flood back to Nathan Hull as he strolls past the columns of sleek stainless-steel machinery that sprout from the polished concrete floor and spiral to the ceiling forty feet above. Visually, the state-of-the-art development facility bears no resemblance to Nathan’s college lab, which was a tiny space crammed with racks of beakers, centrifuges, and other obsolete equipment. Missing, too, are the stenches of solvents, ammonia, and other chemicals. But the plant here in Littleton, Massachusetts, shares the same buzz of science, innovation, and promise that filled his lab at MIT.

Progress. Delaware Pharmaceutical’s forty-five-year-old vice president and chief development officer feels it all around him. Just as the mortar and pestle gave way a hundred years before to volume-controlled recipe processes that became the backbone of pharmaceutical manufacturing, robotics and automation are now supplanting that once-core technique. Delaware has invested hundreds of millions in this new facility, borrowing expertise from the aeronautical and automobile industries to create modular continuous processing in an end-to-end integrated and totally automated system. A plant that could be picked up, shipped, and reassembled anywhere in the world in weeks, if not days. A single site where R&D of new products could seamlessly morph overnight into 24/7 manufacturing and distribution.

Still admiring the machinery, Nathan ambles over to join Dr. Fiona Swanson where she stands inspecting a stack of bins. He can tell at a glance that his team’s director of product safety doesn’t share his sense of awe.

“So does this mean you’ll come to Reykjavík, too?” Fiona asks, in a mild Minnesotan accent that still occasionally reminds Nathan of a character in Fargo, one of his favorite movies among the Coen brothers’ oeuvre, even of all time.

“Wish I could,” Nathan says. “I can’t remember a bigger trial at this stage of development than this one.”

Fiona reaches into the nearest bin and extracts an individual yellow-capped vial. “Fifty thousand doses isn’t a trial, Nathan. It’s a full product launch.”

He holds up a palm. “Agreed, Fee. Not my idea.”

“But you’re going to do it, anyway?”

“We didn’t approach the Icelandic government. They came to us.”

When Nathan first met with the country’s minister of health, he told her it was premature to enroll an entire city in what effectively amounted to another phase-three trial of an unproven vaccine. And as it became clearer over the next few months of negotiations that the meningitis outbreak in Reykjavík had gone dormant or died out altogether, Nathan’s reticence to release Neissovax only intensified, as he saw no upside in vaccinating for a threat that was no longer active. He stalled as long as he could. But when the internal results from Delaware’s first large-scale clinical trial proved even more impressive than forecast, Nathan’s colleagues grew impatient. Eventually, Peter Moore, Delaware’s CEO, intervened. Nathan’s boss sat him down over herbal teas—Peter had forsaken caffeine, including his six-coffee-a-day habit, ever since suffering a mild stroke—and told him: “You know as well as I do that we could wait a thousand years and never stumble onto a better opportunity to market a new product.” So Nathan relented.

Fiona rolls the vial between a thumb and a finger. “And if something goes wrong in Reykjavík?”
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