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			This book is dedicated to all scientists and public health professionals who work tirelessly and often in obscurity to protect the world from emerging infectious diseases.

		

	
		
			CHAPTER ONE

			JULY 29

			LANCASTER COUNTY, PENNSYLVANIA

			Amos Lapp moved slowly but purposefully on this late-­summer day in Amish-country Pennsylvania. He had thirty head of Holsteins to milk before supper, and acres of fields to harvest in the coming days, but he’d completed both of these tasks often enough over the past forty years that he knew exactly how much time it took to do them.

			He angled toward the barn doors that, like the rest of the building, needed a fresh coat of paint. The cows were there already, milling around outside the entrance, lowing softly, impatient for the feed that they knew awaited them inside. Amos leaned into the heavy doors. Slowly they slid open, steel wheels squeaking on the rusty tracks. He stepped aside as the cows filed in and instinctively took up stations at the individual stalls that were arrayed in rows along both sides of the barn’s length. As he waited by the open doors, Amos noted a dark band of clouds on the western horizon. He sniffed the air—heavy, damp, with a faint, electric odor. He watched the clouds for a moment. It looked like the storm would miss them, but another could crop up at any time. Even so, he wouldn’t rush the work. The cows always seemed to sense it when he was anxious and tended to produce less milk.

			With the herd in place, Amos moved along the stalls and fastened steel locking stanchions around the cows’ thick, sweaty necks. He spoke softly to the animals and gently stroked their heads. He could distinguish them individually, and had given a name to each: Molly, Bessy, and all the rest.

			He reached the last stall and swung the stanchion lever into place. As he snapped it shut he pinched his right index finger in the locking mechanism. Dime-sized drops of blood spattered onto the concrete floor. Suppressing an oath, he dabbed at the finger with his bandanna and told himself he’d put some mercurochrome on the wound when he got back to the house. Lord knows he’d seen worse.

			With the cows secure, Amos shoveled feed from a large cart into feeding troughs in front of the stalls. He varied the amounts; he knew just how much to give each cow. He then moved to the first cow to begin milking.

			Amos dipped a clean rag into a bucket of sudsy disinfectant, swabbed the cow’s udder, and directed a steady stream of rich white milk into a waiting bucket. Amos milked by hand. Many of his Amish peers still generally shunned electricity, but most of them had taken to using automatic milking machines, powered by diesel, propane, or natural gas. Amos couldn’t afford these aids, and he preferred using his hands. He liked the direct contact with his animals. When the bucket was full, he carried it to an adjacent shed and dumped the contents into a stainless-steel, thousand-gallon tank with an attached chilling unit to retard the growth of bacteria. This was Amos’s one concession to modernity: the apparatus was powered by a rack of propane bottles.

			Ninety minutes later he’d worked through two thirds of the herd. He paused after milking a stout, eight-year-old cow. “Not too productive today are we, Bounty?” he asked. A healthy milker in her prime should produce seven or eight gallons per milking, but today Bounty had yielded only half that amount. Amos ran his hand along the cow’s neck and head, slippery with perspiration. A little warm, maybe. He looked in her nose and eyes. No watery discharge. Grasping the animal’s muzzle with his left hand, he rolled back the cow’s lips from her teeth and exposed the gums. No rawness or signs of bleeding. He probed gingerly with the fingers of his injured right hand, feeling for roughness or blistering. Everything seemed okay. If Bounty was under the weather—cows, like humans, suffered innumerable mild infections from time to time—she’d be back to normal soon.

			Amos finished the milking by six fifteen. He’d leave the cows in the barn overnight. They’d be ready to milk again at first light. He washed out the utensils and hung them on wooden pegs, experiencing, now and again, a twinge of pain from the cut in his hand, but he continued on with his chores. He shoveled manure from concrete retaining troughs behind the cows and tossed it into a nearby manure spreader. When he finished, he closed the barn doors and began the slow walk toward home and a waiting supper.

			* * *

			Three mornings later Charity Lapp awoke to the sound of her husband’s racking cough. It had started the previous evening but had now become much worse. She rose from their wooden-­framed, Shaker rope bed and groped through the darkness to the small, adjoining bathroom. She turned up the gas in a dimmed lantern, drew a glass of water, and returned to the bedroom.

			She handed the glass to Amos. He tilted it toward his mouth and swallowed. With a groan and a suppressed cough, he settled back down on the sheets. Charity positioned her own pillow under her husband’s head. Maybe the extra elevation would make him feel better, help the mucus slide down instead of pooling in his throat and causing him to cough.

			She felt his forehead: warm and slick with sweat. It reminded her of when her firstborn had been sick, almost forty years ago now. The baby girl had only been two, and her skin had somehow felt both hot and clammy at the same time. Charity had sat up with her all night while Amos brought in a steady supply of cool, damp cloths to mop the girl’s forehead. But the child’s fever had ticked upward with every hour that went by. She’d died just before dawn.

			Charity and Amos had had two healthy sons soon afterward, but the loss of her firstborn left an emptiness in her heart that had never been filled. Amos was a grown, healthy man, hardly sick a day in his life. The grippe must have gotten him, Charity thought. She’d heard that something was going around. But Amos would be fine in a couple of days, with her nursing. No need for a doctor. And anyway, like many of the Amish, the Lapps didn’t have health insurance and didn’t put a lot of stock in the medical profession.

			In the meantime, there was still the milking to do and other farm chores that couldn’t wait. She wouldn’t ask for help from her two sons, who were living and working in town. As teenagers, they had defied Amos and left the farm and the faith, and they had their own lives now, and seldom even visited.

			Her husband coughed again and tried to sit up. Charity put a gentle hand on his shoulders and eased him back down. Amos pushed her arm away. “Leave me alone, woman!” he yelled at her. He wrenched himself out of bed and started toward the wooden freestanding clothes rack in the corner of the bedroom.

			Charity rubbed her arm and watched. What had gotten into Amos? Was he planning to get dressed, to head out into the murky dawn, fever and all? She moved between her husband and the clothes rack in the dim, shadowy light, trying to make out the expression on his bearded face.

			With a guttural growl Amos grabbed his wife by the shoulders and flung her aside. Charity fell against the edge of the bed, cracking her left elbow against the frame, and toppled to the floor. She lay there in pain but remained silent as her husband pulled his coveralls on, not bothering to remove his nightshirt. Still in his bare feet, he lurched out of the room.

			Seconds later, Charity heard a door slam. Did she dare go after him? What choice did she have?

			She found him a hundred yards from the house, sitting in the cold mud of the rutted driveway, clutching his sides in a spasm of coughing. “I’m sorry,” he croaked. “Don’t know what got over me.” He struggled to his feet, and Charity took his arm and led him back to the house.

			* * *

			Four nights later, Charity was frantic with worry and fear. Amos’s condition had steadily gotten worse. Small, reddish rashlike spots had appeared on his arms and chest, and now many of these had merged into large purple-brown bruises. His gums were starting to bleed and he was passing blood in his urine. His stool now looked like tar balls and the coughing had given way to frequent vomiting. His violent behavior had ceased, but Charity suspected that this had more to do with a lack of energy than any kind of improvement in his health.

			She was doing all she could to comfort him, but when she finally admitted to herself that she had to get him to a doctor, it was past midnight and too late. She had no phone to call for an ambulance and didn’t dare to leave her husband to walk to her nearest neighbor’s house, over a half mile away, in darkness.

			Amos was mumbling to her. He needed to use the bathroom again. She pulled the rough wool blanket off his torso, wrapped her arms around his lower legs, and swiveled them over the edge of the bed. Bending low, she grasped her husband under his armpits, braced her knees against the side of the bed, and began to pull him upright. “Amos, you’re going to have to help me some,” she muttered. Her face was next to his. It looked as if he was trying to say something. She leaned closer to hear his low words.

			He vomited, spraying her face with stomach contents the color and consistency of used coffee grounds.

			Charity hastily wiped herself off with the sleeve of her nightgown, raised her husband’s limp body, and half dragged him into the bathroom. She positioned him on a stool in front of the toilet, then went to the sink and splashed cold water onto her face until it was clean again. She turned back to the toilet.

			Amos was lying on the floor, on his left side. His right hand dangled over the lid of the toilet. He was perfectly still. Blood and vomitus trickled out of the corner of his mouth. His eyes were open but blank.

			Charity Lapp screamed.

		

	
		
			CHAPTER TWO

			AUGUST 7

			CHESTER COUNTY, PENNSYLVANIA

			A stocky, broad-shouldered man drove slowly down a cornfield-bordered lane and rolled to a stop in front of a weathered farmhouse. He eased out of his late-model sedan, stretched, and looked around. Frayed curtains looped across the house windows. No fresh tire tracks other than his own. Green plastic chair still propped against the front door. Beware of Dog sign tacked to a leaning post in the overgrown front yard. He glanced back down the lane. No sign he was followed. No one else knew what went on here, but you could never be too careful.

			Satisfied that he was alone, the man strode to a large, freestanding garage of whitewashed cinder block, which made it decades newer than the house, but the paint was faded and stained gray-green with mold.

			He reached the front of the garage, ignored the heavy overhead door, and inserted a sturdy key into the lock of a smaller, adjacent metal door.

			The space that greeted him inside was in stark contrast to the garage’s decrepit exterior. Built and fitted out to his personal design and specifications, it was brightly lit and spotless—floors, walls, ceiling, even the long, stainless-steel lab bench in the center. The room housed state-of-the-art scientific instrumentation. A large machine that resembled an oversized refrigerator stood against the far wall. It was a thirty-three-cubic-foot Caron Insect Growth Chamber, a potential terrorist weapon more powerful than an army of soldiers. He peered through the clear glass at shelves holding metal trays filled with small capsules with perforated caps.

			The capsules contained ticks. Most people found ticks to be abhorrent creatures, but the man considered them his pets. Not that he blamed others for detesting them. They harbored a rogues’ gallery of bacteria, viruses, and parasites, and transmitted some of the nastiest diseases known—Rocky Mountain spotted fever, tularemia, Lyme disease, and a host of others. That made them vectors—organisms that transmitted diseases between species. He had given himself the name Doctor Vector. He had read a number of comic books as a kid, and even though he believed he was doing something for the greater good, he also got a certain thrill from imagining himself as a comic-book villain. Except this time, the evil scientist was going to prevail.

			Doctor Vector admired ticks. They’d been around for three hundred million years and more than eight hundred species inhabited the world. You didn’t get to be that successful unless you were good at surviving—and ticks were exceedingly good at that. They fed on blood, lying in wait by clinging to grass blades or leaves, forelegs outstretched. When an animal brushed by, they climbed aboard and sought a suitable patch of skin. Once settled, they’d cut a tiny hole in the skin, secrete an anticoagulating chemical, insert a feeding appendage, and engorge themselves. A well-nourished female tick could produce thousands of eggs at a time. Even the larvae were bloodsuckers, feeding on birds and small mammals. As they molted, first to the nymph stage and then to adults, they dined on increasingly larger creatures. And at every stage, on every host, the germs they carried were passed along.

			Doctor Vector checked the gauges on the growth chamber, confirmed that temperature and humidity were within prescribed limits, and recorded the readings. After a last look at his charges he turned and headed toward the exit. His work was done for now. He would be busier tomorrow. Tomorrow was feeding day.

			* * *

			The next day, Doctor Vector donned a white lab coat with stockinette cuffs, pulled on a pair of gloves, securing sticky tape around the wrists, and walked over to the insect growth chamber. He retrieved a small plastic capsule and carried it to the lab table in the center of the room. The table was equipped with a small moat around the perimeter, filled with an inch or so of water, which would trap any ticks that tried to escape. As an additional precaution, he smeared a layer of petroleum jelly around the edge of the table and placed the capsule into a petri dish with a layer of water on the bottom. Multiple defenses were in place so that no tick escaped. Each was infected with a deadly virus, a pathogen that would not affect the tick but would almost certainly kill any human that it bit. Every tick had to be accounted for at every stage of the procedure.

			He gently removed the screened lid of the capsule, placed the petri dish and capsule on the stage of a stereo microscope on the table, and examined the contents.

			Each capsule held ten black-legged or deer ticks, Ixodes scapularis, the species that carried and transmitted Lyme disease in North America and was also an excellent carrier of the deadly virus that Vector was working with. The growth chamber held a hundred labeled capsules. A thousand infected ticks were more than enough to establish a widespread epidemic, as healthy ticks in the wild would breed prolifically, provided there were adequate hosts for their blood meal. And in the days ahead, the population of the lab ticks would multiply several times, especially since each capsule contained a mix of male and female ticks to facilitate mating. Even a single gravid female could spawn a large population.

			An hour later, the scientist had worked through all the capsules, counting all healthy ticks, removing and disposing of the few dead or unhealthy ones, and placing the capsules into a container. He then carried the container to the far side of the room, where a number of small cages were arrayed on broad shelves.

			The cages contained laboratory mice. Doctor Vector’s experiments had revealed that the mice were suitable hosts and blood sources for his pet ticks. He’d tried a number of small mammals and had initially been leaning toward white lab rabbits. Easier to handle, gentle, and passive. All in all an appealing animal to work with. But they’d turned out to be highly susceptible to the virus and lived only a few days after exposure to it. He’d found that mice were resistant to the disease even though they hosted the pathogen and could pass it along. They took up a lot less space and there was never a supply shortage. But the problem with mice was they were difficult to work with. Fast, unpredictable movements, and they’d bite. Handling them required uninterrupted concentration and great care, especially once they were carrying the virus.

			He retrieved one of the mouse cages, opened the door, and reached inside with a gloved hand. This was the tricky part. He’d devised a method to securely attach each capsule of ticks to a corresponding mouse to enable the ticks to feed, but the procedure demanded absolutely focused attention. He grasped the mouse with his left hand, pinching it behind the head between thumb and forefinger to reduce the chances of being bitten. With his right hand, which was ungloved for improved dexterity, he picked up a capsule, uncapped it, and quickly attached its open end to the mouse. When he was satisfied that the attachment was secure and that the contained ticks were free to feed, he moved on to the next mouse and capsule.

			He’d give the ticks a couple of days to feed to repletion and then return them to the growth chamber. Doctor Vector smiled to himself. Soon his soldiers would be ready for battle.

		

	
		
			CHAPTER THREE

			AUGUST 13

			SAIPAN, NORTHERN MARIANAS ISLANDS

			Fifty feet above the limestone floor of a tropical forest, Curt Kennedy braced himself as a gust of wind nearly dislodged him from his perch on the limb of a Pacific banyan tree. Kennedy had worn a few titles in his life, not all of which he was permitted to divulge, and arborist was not one of them. But Marianas fruit bats often roosted in the branches of banyan trees, and Kennedy’s mission was to capture a few of these “flying foxes.”

			He rubbed the two-day stubble on his lined, tanned face. He’d settled into the tree the previous night while the bats were off foraging, and had secured himself to the trunk with a harness and rope. At first he’d slept well, but as the large bats—eight to ten inches long from head to rump—returned to the tree with the first graying of the dawn, seeking perches, they often crashed into the branches, disturbing other roosting bats, sometimes causing noisy fights. So Kennedy had given up on sleep and concentrated on capturing some specimens.

			He could see dozens of bats hanging upside down on nearby branches, wings wrapped around their bodies. He reached for a fine-mesh net that was secured to a telescoping aluminum pole, extended it to a nearby bat, and gently dislodged the ­animal into the net. He didn’t want to risk a bite from one of these creatures—bats carried some pretty nasty diseases, even beyond rabies, which was what most people associated with them, so he wore heavy-duty leather gloves that extended above his wrists. There was no rabies in the Marianas, but if Kennedy’s hunch was correct, these bats might be harboring something far more dangerous, something for which no vaccine existed, something that could lead to an agonizing, painful death.

			He eased the captured bat into a burlap sack and extended the net to a second, but instead of nudging the sleeping bat into the net, he bumped its side—too soon and too hard. With a shrill cry, the bat exploded from its roost and flew at Kennedy’s face, wings stretched out in a three-foot span, mouth open, revealing sharp teeth. Kennedy ducked, swiped at the bat with a gloved hand, and lost his perch on the branch.

			The harness and rope held. The bat returned to its roost. Swaying from the rope, Kennedy took several seconds to catch his breath, and then slowly pulled himself back to his branch. He willed himself to be more patient.

			Kennedy figured that most people would have considered this kind of work to be tedious, lonely, and potentially dangerous, but he couldn’t imagine doing anything else. That his work might benefit humanity was a bonus, but he loved the intellectual task of trying to solve a vexing medical mystery and the physical and mental challenge of tackling a difficult job.

			He’d soon bagged a half-dozen bats without further incident. He tightly secured the drawstring around the sack and lowered himself and his equipment to the ground.

			He carried the bats to a nearby van and carefully shooed them into a steel-mesh cage on the floor. As he snapped the cage shut, one of the more alert bats shot toward the door and nearly caught Kennedy’s finger in his teeth. Kennedy yanked his hand back and slammed his elbow into one of the doors. Gloves, he reminded himself, rubbing the elbow, his heart pounding. You have gloves on, you idiot.

			* * *

			The next day, Kennedy was driving along Kalakaua Avenue in Honolulu in a rented Jeep Wrangler. This was only a short layover, but he had enough time before his next flight to Philadelphia for a quick meeting with a colleague. He passed by Waikiki Beach and saw tanned bodies frolicking in the waves. Someday, he thought. Someday he’d finally clear his schedule enough to spend some time here. And not just for the sand and the surf.

			He pressed a buzzer below a large, flat panel on a nondescript building next to a strip mall.

			“Pacific Enterprises,” said a voice at the other end.

			“Kennedy here.”

			“Look straight into the panel.”

			The retinal scan panel above the buzzer confirmed his identity and the door clicked softly. Kennedy pushed it open. He pressed another buzzer on a door at the end of the hall. The door opened and a tall, skinny African American man extended his hand to Kennedy.

			“Welcome to paradise,” said Bill Cothran, grinning.

			“Good to see you, Bill,” Kennedy said, gripping Cothran’s hand and returning the grin. Kennedy was always happy to see his old friend and colleague, who was not a businessman, as the name Pacific Enterprises suggested, but rather an undercover agent with the CIA who specialized in detecting and tracking terrorist threats emanating from Southeast Asia and the western Pacific. Kennedy knew Cothran to be intelligent and resourceful, two traits that Kennedy held in the highest regard, but he’d also gotten to know the man behind the professional mask. They’d met in early 2003 in Iraq when they were part of a survey group, tasked to find caches of biological weapons reputedly hidden by Saddam Hussein before the U.S. invasion. As they were approaching a suspicious building just outside of Tikrit, a squad of Iraqi Republican Guard troops had ambushed their lightly armored vehicle. The driver and the Marine guard were killed instantly and Kennedy took a bullet in his thigh.

			Cothran had retrieved the dead soldier’s assault rifle, and managed to take out the insurgents single-handedly and carry the wounded Kennedy to the pickup zone two miles away. Kennedy would always owe the man his life and considered him a trusted colleague and a friend, something he couldn’t say about anyone else he knew.

			Cothran led Kennedy into a small office and motioned toward a young man slouched in a chair. “Meet my new intern, Angus. Angus, this is Curt Kennedy.”

			To Kennedy’s surprise Angus leaped out of his chair in what seemed to be shock.

			The young man didn’t quite fall over, but seemed pretty shaken all the same. “Hello, sir, I’ve been looking forward to meeting you,” he managed to sputter.

			Kennedy gave Cothran a questioning look. Cothran just shrugged. Kennedy took in Angus’s appearance: dark, curly hair spilling over his ears. Jeans, sneakers, and a ridiculous Hawaiian shirt with pens stuffed into the pocket. Kennedy wondered who’d told him he was appropriately dressed to leave his house, let alone spend the day at a high-level internship. But the boy did look bright. If Cothran had hired him, he must be. And there was something else, something familiar that Kennedy felt oddly compelled to look closer at. But he was always doing this, thinking he recognized someone he didn’t know from Adam, so he simply nodded again and turned away from Angus.

			Cothran motioned to a small conference table and they all sat down. “Angus has been assigned to this office for a few months,” said Cothran. “Kind of a training assignment and he’ll give us some technical support. MIT graduate, but he’s at home here—grew up in Hawaii.”

			Angus nodded, his eyes never straying from Kennedy. It was obvious to Kennedy that the young man was dying to say something. Practically bursting, but whatever it was he was keeping it to himself. At least for now.

			“Curt,” Cothran said, “what did you learn in Saipan?”

			Kennedy glanced at Angus, who was making him a little uneasy, then back to Cothran, and said nothing.

			“Don’t worry,” Cothran said. “Angus is cleared, and he needs to be brought up to speed.”

			Kennedy stiffened but tried to dispel his discomfort at Angus’s strange behavior, which didn’t seem in keeping with an agent. Angus must have sensed it.

			He looked at Kennedy and smiled. “Hey, we’re good, okay?” he said, in what sounded to Kennedy like a forced attempt at normalcy. “I understand you’re with something called the Biological Investigative Service. Never heard of that one.”

			“It’s a pretty obscure outfit,” Kennedy said, relaxing slightly. “Our job is to track biothreats.”

			“But you work for Agriculture?”

			Kennedy smiled. Angus didn’t have to know everything. “USDA pays my salary and gives me lab space.”

			Angus frowned and looked like he was going to ask another question, but Kennedy cut him off. “So, Saipan,” he said to ­Cothran. “I confirmed Nipah virus in the bats. The strain matches that of the ’99 Malaysia outbreak in swine that killed over a hundred people. So far—”

			“What’s the Nipah virus?” Angus asked.

			Kennedy raised an eyebrow in thinly veiled annoyance. Angus met his gaze but Kennedy thought he saw a bit of deference in the intern’s eyes. Kennedy couldn’t guess what was going on with the strange kid, and decided to cut him some slack.

			“It’s a rare disease that we haven’t seen in a while,” Kennedy said, “but that, it turns out, is carried by these bats and transmitted to pigs—and humans.”

			“So, zoonotic,” Angus said. “Transmitted from animals to humans, with bats as the vector. Like rabies.”

			“Not really like rabies,” Kennedy said. “Rabies affects humans and animals pretty much in the same way, but a zoonotic disease like this Nipah virus might be dormant in animals, like it seems to be in these bats, but still be harmful to humans.”

			Angus nodded. He reminded Kennedy of a computer downloading a large file.

			“So in Saipan,” Kennedy began again, turning back to ­Cothran. “We have three dead and six hospital cases—all pig farmers or family members. First time the disease has ever cropped up outside Southeast Asia. Saipan’s got about a dozen small pig operations, and based on what I told the local vets and hospitals about Nipah, they’ve quarantined the swine facilities and contained the animals. USDA’s on its way.”

			“To Saipan?” Angus asked. “To do what?”

			“Sacrifice any animals that have been infected or exposed,” Kennedy said. Have to give the kid credit, he thought, and found himself warming to the young man. He’s not shy about asking questions. Kind of like me.

			“I assume you got with our guy there,” said Cothran.

			“Monahan,” said Kennedy, nodding. “He’s been keeping an eye on the Marianas offshoot of the Animal Rights League. No confirmation yet that they had anything to do with the outbreak, but it’s the working assumption.”

			“But why would animal lovers want to harm pigs?” Angus asked.

			“Actually, it’s about protecting the bats,” Kennedy said. “They’re endangered because of overharvesting for food. If I had to guess, I’d say the Animal Rights League is trying to stop the bat harvest by sickening bat hunters. And pig farmers as a side benefit.”

			“So basically bioterrorism?” Angus asked. “We’ve been chasing terrorists all over the world since 9/11 and it turns out we need to focus on home-grown crazies? Have these animal rights groups ever used biological weapons?”

			“Not yet,” said Kennedy. “At least not on a large scale.” He had the vague sense that Angus was showing off for him, but he was mildly impressed nonetheless. He wished the kid would just come out with whatever it was that he seemed to be suppressing, but it would have to wait for another day. He had a plane to catch.

			On his way out the door, with the young man still staring at Kennedy, Cothran gave Kennedy a hearty handshake and said, “Glad you and Angus were able to meet. Maybe next time we can all take some time and catch up a little more.”

			Very curious, Kennedy thought. Cothran seemed to be in on whatever it was that Angus was bottling up. Not like Cothran at all to keep secrets from him.

			He still couldn’t shake the feeling that, somehow, Angus seemed familiar, like someone he’d known before, or seen somewhere. TV, movies, a public person? Kennedy racked his brains. He prided himself on his memory, on never forgetting a name or a face, but he was coming up blank with Angus.

		

	
		
			CHAPTER FOUR

			AUGUST 14

			KENNETT SQUARE, PENNSYLVANIA

			Jennifer Kelly stood beside a stainless-steel table in a veterinarian’s office in suburban Philadelphia and gazed at the inert form of her golden retriever. The vet, Dr. Fernando Ferreira, knew the woman was worried and tried to project his own calm onto her. She brushed back a lock of auburn hair. “He’s so still,” she said shakily.

			Dr. Ferreira slowly withdrew a rectal thermometer. “Asleep,” he told Mrs. Kelly. “Sedative’s working.” He’d administered twenty milligrams of acepromazine when the dog had first come in, which had made a full exam much easier, especially with a dog this size. Calvert was his name. Ferreira had treated him before, throughout the four years he’d been the Kelly family’s vet. He held the thermometer to the light in a gloved hand. “A hundred six. Above normal. I’ll get a blood sample.”

			As Mrs. Kelly looked on, Ferreira shaved the dog’s left forelimb, swabbed the area with alcohol, and drew two tubes of blood. He pressed a piece of gauze against the needle stick area, retrieved a notepad, and jotted down the symptoms: lethargy, recent weight loss, swollen glands, clear, watery discharge from nose and eyes, and painful joints. Bare patches on the torso where the dog’s fur had come off in clumps exposing reddish, bruiselike splotches on the bare skin. Minor hemorrhaging around the gums. “I need to do a full blood workup,” he told Mrs. Kelly. “But I’m thinking canine ehrlichiosis—canine hemorrhagic fever. Not too common around here but I’ve seen a few cases. Looks like we caught it early enough to treat it. I’ll write a prescription.”

			She looked closely at him, her brow deeply furrowed. “How did he get it?”

			“Tick, probably.” The vet probed with his fingers under the retriever’s thick coat and waited for Mrs. Kelly’s next question. There was never just one.

			“Could people get this thing?” she asked.

			“Maybe from a tick. Not likely from a dog.” Now she’d start asking him about ticks, he thought. Ferreira sympathized with her concern, but he didn’t have time for a long Q&A. “Ticks carry all kinds of nasty bugs,” he said. “They’re all over the place and feed on blood. When they bite an animal or human they can transmit bacteria or virus. You want to always check after a walk, get in the habit of using a repellent.” Ferreira’s fingers paused on the nape of Calvert’s neck. Bingo. He parted the straw-colored fur, exposed a tiny insect, and scrutinized it through a magnifying glass.

			He picked up a pair of fine-tipped tweezers, swabbed them with alcohol, and firmly clasped the tick at the point where its mouth was attached to the dog’s skin. He pulled steadily, taking care not to crush the insect’s body, detached it, dropped it into an alcohol-filled vial, and capped and labeled the vial. He cleaned the spot on the dog’s skin with a disinfectant and swabbed on antibiotic ointment. “Okay, big boy,” he said. “Ready to go?”

			As Ferreira slid his arms under Calvert and started to lift, the dog awoke, looked up at him with bloodshot eyes, and issued a low, menacing growl. Mrs. Kelly gasped.

			Slowly, very slowly, Ferreira laid the dog back on the table and edged away. His mind raced. Pretty early for the anesthetic to wear off, he thought. And why would the dog be coming out of it so hostile, especially considering how gentle and loving Calvert had always been? He turned to Mrs. Kelly and asked her to wait outside. Dogs sometimes became protective of their owners in a vet’s office.

			When she’d left, Ferreira approached the dog again, carefully, with reassuring words and sounds. Calvert continued to growl and his eyes tracked Ferreira’s movements. His lips drew back over his teeth. As the vet watched, foamy, reddish saliva began to bubble from the dog’s mouth and then his eyes rolled back in his head. Calvert continued to growl, like, Ferreira thought, a creature possessed. No way this is ehrlichiosis, he concluded. Rabies? Impossible. Calvert’s shots were up-to-date. Ferreira needed backup.

			He edged toward the door as the dog continued to growl and snarl and, now, to stir. Blood had begun to drip from his mouth. Ferreira groped for the door handle.

			The dog struggled to his feet, stood on the steel table, and crouched.

			Ferreira’s hand found the handle, but he didn’t want to move for fear of making the big dog lunge. He gave the door a tiny push, and immediately it squeaked on its hinges.

			With a snarl the dog sprang forward, covering the distance to Ferreira in the air, knocking him back against the door, and sinking his teeth deep into Ferreira’s left wrist.

			Ferreira screamed, not in pain—he couldn’t yet feel the wound—but in fear. Would the dog stop at his wrist, or move in on his throat? Just what kind of disease was this animal carrying? Was it transmissible to humans? This is how I’m going to die, he thought.

		

	
		
			CHAPTER FIVE

			AUGUST 17

			NEAR PHILADELPHIA, PENNSYLVANIA

			Mariah Rossi fired up her five-year-old Subaru Outback and asked herself, as she did every morning, what had possessed her to buy such a car. The roughest road it had seen so far was the Schuylkill Expressway during pothole season. Her main incentive, she knew, had been those ads that had been everywhere just when she’d been looking to trade in her old Honda Civic. The open spaces stretching toward snowcapped peaks, the kayak riding the car-top carrier, the hiking and camping gear filling the trunk—she’d been unable to resist, but now here she was driving the same paved highway to and from her office every day, when the Outback was probably longing for a major road trip.

			In the parking lot at her office building, she smoothed a few strands of hair into her ponytail and glanced at herself in her rearview mirror. She spotted the dark circles under her eyes and—what was that? Had she had that wrinkle last night? Oh, stop it, she scolded herself, grabbing her briefcase from the passenger seat and heading into work.

			At her desk, she powered up her clunky computer and opened the file she’d been working on the night before. She checked her notes, punched in a number, and watched an animated diagram of a regional map on the monitor. A small blue dot near Wichita, Kansas, represented a hypothetical case of an animal disease, and it was slowly but steadily ballooning into a large blob that stretched toward the north and west. A digital readout at the bottom of the screen ticked off the cumulative time.

			T + 12 hours: The blob had engulfed the entire state of Kansas and was oozing toward Colorado and western Nebraska.

			T + 24: Wyoming and parts of South Dakota were turning blue. It was just a matter of time before the stain spread over Montana and Idaho, and then Canada.

			As a veterinary epidemiologist working in a government lab operated by the U.S. Department of Agriculture, she specialized in modeling the spread of livestock diseases. The model on her monitor was of foot-and-mouth disease, a highly contagious and economically devastating viral affliction that sickened cloven-hoofed animals like cattle, sheep, and pigs, but didn’t harm people. Her expertise was widely recognized and she’d proved invaluable in helping stop a number of potential epidemics of various animal diseases, but in reality hers was a desk job. She had once found comfort within the safe, sterile confines of the lab, but lately it had started to depress her. This morning she was plugging meteorological data into her model to determine how weather conditions would affect the direction and spread of the disease.

			Mariah had a strong personal interest in—some coworkers called it an obsession with—foot-and-mouth disease. She’d been in England during the 2001 FMD outbreak there, as a second-year veterinary student who’d volunteered to help out. She’d thought it would be good training. The virus had spread quickly from the first diagnosed case in southeastern England. They’d made concerted efforts to contain the disease, including killing every susceptible animal, every cow, pig, and sheep, in a designated area around each new confirmed case. Nothing had worked. Within two weeks, the outbreak had become a nationwide epidemic, overwhelming the animal health system, shutting down the countryside. In the end, six million livestock were slaughtered.

			The outbreak had continued to haunt her and was the main reason she had so willingly taken the desk job. She just couldn’t imagine experiencing something like that again: soldiers shooting heirloom cattle in front of their owners, holding the farmers back so that they couldn’t interfere. Some farmers committing suicide. Mounds of dead cattle in pits, heads, legs, hooves, horns jumbled together, the earth stained dark red-brown. Burning funeral pyres of animal carcasses, oily black smoke everywhere, the smell . . .

			Mariah had wanted to be a vet since she was a teenager. After the UK experience she’d resolved to devote her life to fighting foot-and-mouth disease.

			She forced her mind back to her current work, studying the results of her latest model simulation, entering data into a separate program on her computer, making additional notations in a green lab notebook she kept on her desk. Her colleagues occasionally teased her about the notebook. Old-fashioned, they called it, but the notes like the desk provided Mariah comfort and a sense of purpose.

			She heard an awkward clearing of the throat behind her and swiveled in her chair to find her boss, Dr. Frank Hoffman, standing above her. Hoffman was the director of the National Laboratory for Foreign Animal Diseases—better known as the Barn. Mariah couldn’t remember him ever coming by her office before. He was a summoner; he summoned you to his office, and you showed up at the appointed time.

			“Sorry to barge in,” Hoffman said hurriedly. “A couple of things have come up and I need you on them. Can you join me in my office?”

			Hoffman bent toward the computer monitor. This was just like the man. Even though he had just asked her to his office, he was now going to get himself distracted by Mariah’s work. It would be funny, if it didn’t happen so often.

			He was now scrutinizing the computer screen.

			“So this is your FMD model,” he said. “Weather factors, right?”

			Mariah nodded. “Wind speed and direction, precipitation, that sort of thing.”

			“What about wildlife hosts?” asked Hoffman.

			“That’ll be part of the model,” said Mariah, trying not to sound dismissive, or condescending. She was beginning to feel like she was undergoing some sort of interrogation. It was well known that some wildlife could be carriers of the virus.

			“Insect vectors?” said Hoffman.

			He’s asking about another obvious factor, thought Mariah. Her model would incorporate the role of vectors in transmitting the disease, but that would also come later. What was with this guy inserting himself into her work like this? She didn’t have a sense that he was genuinely interested. Was he just showing off? “Good thinking,” she said politely. “That’s another parameter that we’ll be including.”

			Now, finally, Hoffman seemed to remember that he hadn’t come to her to ask about the model.

			“Right,” he said. “As soon as you can break free, come on down to my office.”

			* * *

			Curt Kennedy leaned back in his chair and rubbed his temple in a futile attempt to clear out the cobwebs in his brain. After nearly two full days of exhausting travel, he’d arrived back in Philadelphia on Saturday morning hoping to have the weekend to catch up on some sleep, but he’d made the mistake of stopping by his office on the way back from the airport. Big mistake. The work had piled up in his absence and he still had a trip report to write. And now Hoffman was demanding a meeting, ASAP.

			Kennedy figured Hoffman wanted a briefing on the Saipan work, but why couldn’t he wait a day or two? No immediate action was needed and Kennedy already knew what had to be done, and when. He didn’t take well to being managed by others. He preferred to work alone, at his own pace, making his own decisions. Thanks to his actions and Cothran’s help, the Nipah situation was under control and at this point all it required was close monitoring. But Hoffman was his nominal boss and Kennedy knew he could be volatile. He told himself to suck it up.

			He pulled some notes from his briefcase and began to review them. No time for a formal write-up; he’d have to wing it, something he was normally good at, but right now his mind was pretty fuzzy. It was going to be a long day.

			* * *

			Mariah was always slightly caught off guard by her boss’s office. She could never dismiss the notion that the director of a national laboratory would, or should, have a larger space. Or maybe the office just looked small because of the crammed bookshelves and piles of papers on the desk and floor.

			She eased into a chair on one side of a small, rectangular conference table, feeling cramped. Hoffman was on the phone, and he nodded as he met her eye, but she didn’t know whether he was acknowledging her or agreeing with whoever was on the other end of the call. A man sat across from Mariah, a guy she’d seen around the lab but had never actually spoken to. Kendrick? Keener? Something with a K. She pretended, awkwardly, not to notice him because he hadn’t made any move to introduce himself when she’d arrived. She looked intently at the framed pictures of the president and the secretary of agriculture on the wall behind him.

			Hoffman finished his phone call and moved to the head of the conference table. Mariah tried to get a read on his mood. She noticed the fine lines around his eyes. Probably tension, she thought. He held himself erect, with a kind of military bearing that she assumed was the product of his decade as a research scientist at the U.S. Army Medical Research Institute for Infectious Diseases—USAMRIID—at Fort Detrick, Maryland. Hoffman had always come across to Mariah as a consummate professional, totally dedicated to his work. And he was also extremely patriotic. At a conference he’d organized at the Barn a year before, he’d insisted that everyone recite the Pledge of Allegiance when the conference convened, even though several of the attendees were foreigners. It had been the equivalent of a corporate CEO opening a morning meeting with the national anthem, and people still joked about it behind his back.

			Maria knew his feelings were tied to losing his wife, Karen, in the 2005 transit attacks in London. Karen had been a passenger on a double-decker bus that was bombed by Islamic extremists with ties to al-Qaeda. Everyone knew Hoffman still wore his wedding band. Mariah glanced at it now and thought about the fact that the couple never had children and that Hoffman now lived alone. A thought flashed in her mind: I bet he still has his wife’s clothes in his closet.

			“Okay, let’s get started,” Hoffman said, startling Mariah back into the present. “Curt Kennedy, meet Mariah Rossi. Mariah, Curt.”

			Mariah and Curt barely had time to nod at each other before Hoffman was barreling on. “Welcome back from Saipan, Curt. Gather you made some progress. Why don’t you brief Mariah. I’d like you two to work together on the project.”

			Mariah made a point of maintaining her composure and watched for Kennedy’s reaction. She had seen him around the building off and on for a while, but they hadn’t met before now. From his fit and upright appearance, she’d already guessed that he was ex-military. Up close she could see his nose had likely been broken, at least once, and he had a small scar on his right cheek. Both injuries added character to his looks. And he had the most piercing blue-gray eyes she’d ever seen. They gave no impression that he cared that his introduction to his new coworker had been so offhand. Okay, Mariah thought. You want to play it cool? I’ll play it cool. But now Kennedy was turning toward her, his eyes boring into hers as if daring her to look away.

			Mariah listened to his report. He’d been in the Marianas researching some disease—Nipah virus. Mariah knew of it but only vaguely—and now he was explaining that it was infecting pigs and pig farmers and that an animal rights group was suspected of deliberately releasing the virus. He was terse and efficient and Mariah imagined that he wouldn’t take kindly to being asked to repeat something. She began a mental list of things she’d research in more depth when she got back to her office: Nipah, flying foxes, Animal Rights League . . . and Saipan. When Kennedy finished, he leaned toward her, his forearms resting on the table, his eyes fixed on hers. She wanted to look away, but forced herself not to. She began to twist a lock of her hair, then caught herself and stopped. Was he expecting questions? She had many but decided to ask only one, the one she didn’t think she could answer on her own time. “What’s my role in this?” she asked Hoffman.

			“Pretty much standard epidemiology,” Hoffman said. “We need to nail down the origin of this particular Nipah strain and trace its spread to and within the Marianas. Hopefully the outbreak is confined to Saipan. It’ll require a little travel—to Saipan and Malaysia, for starters. The plan is for you two to head out to the western Pacific next week.”

			Mariah sat back in her chair, trying to keep her mouth from dropping open. You two? Next week? She hadn’t been out of the country for several years. How could she get ready in only a few days? What about her FMD work? She’d need to make arrangements for her dog. What should she pack? She assumed a limited wardrobe for a working trip to a tropical climate. But what about scientific gear? Was her government passport even up-to-date? Did she need a visa?

			Hoffman was speaking again, oblivious to her worries. “One other thing, Mariah. I have a small assignment before you leave. I know you’re a whiz at necropsies. Local vet called. Just treated a dog that had canine ehrlichiosis symptoms, but the dog started to hemorrhage and got aggressive. Bit the vet, then had a seizure and died.”

			“Doesn’t sound like ehrlichiosis to me,” said Mariah, trying to put Saipan out of her mind.

			“That’s why I’m bringing you in on this,” said Hoffman. “You’re a vet, you know the diseases. Plus your necropsy skills.”

			Kennedy had leaned toward Hoffman, eyebrows raised in question. Mariah felt as if she were auditioning for something, and a wave of resentment swelled in her chest. This was just like Hoffman, she thought. He was a decidedly hands-off boss, and sometimes she’d go weeks without seeing him at the Barn. Brilliant as he might have been, he was also extremely eccentric, and though most of his subordinates would have said they were honored to work with and for him, everyone had a story about Frank Hoffman being off. It was just like him to call Mariah in here, toss her onto an assignment with someone she’d just met, and then grill her in front of this guy, who clearly had some kind of strong-silent-type complex. She pressed her lips together and willed the meeting to end.

			“If the vet called the Barn, he must have suspected something dangerous,” Kennedy said. “Is he okay?”

			“So far,” said Hoffman. “But I told him to get checked out by a doctor. We don’t know what we’re dealing with. Not rabies. Dog’s shots were up-to-date and the vet said the symptoms didn’t match.” He turned to Mariah. “I want you to work in Level Four,” he said. “Just to be on the safe side. The cadaver’s already in there. Double-bagged. Anyway, good practice for you.” He paused. “It’s been a while since you’ve worked in the MCL, right?”

			Mariah knew he wasn’t implying that she was rusty. He was just careless sometimes with what he said. But Level 4—the maximum containment lab? Space suits and all. Must be suspecting a zoonotic disease, a hot one, she thought. Did he have an idea of what it might be? She looked at Kennedy. Still no expression on his face. She kept her mouth shut. If she asked too many questions, they might think she was nervous. She simply nodded to Hoffman: yes, it had been a while since she’d worked in maximum containment.

			“You’ll need a partner, of course,” Hoffman said. “Curt, you work with her. Give you guys a chance to get to know each other a bit before you head out to the Pacific together.”
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