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Lifeblood

In 2006, Wall Street wizard and philanthropist Ray Chambers flicked through some holiday snapshots taken by his friend, development economist Jeffrey Sachs, and remarked on the placid beauty of a group of sleeping Malawian children.

“They’re not sleeping,” Sachs told Chambers.

“They’re in malarious comas.” A few days later, they were all dead.



So begins Chambers’s race to eradicate a disease that has haunted humankind since Hippocrates, still infects half a billion people a year, and kills a million of them. The campaign draws in presidents, celebrities, scientists, and billions of dollars and becomes a stunning success, saving millions of lives and propelling Africa toward prosperity. By drawing heavily on business, Chambers also reinvents foreign aid, showing how helping can be both efficient and in all our interests.

As he follows two years of the campaign, awardwinning journalist Alex Perry takes the reader across the globe, from a terrifying visit to the most malarious town on earth to the White House, from the forests of the Democratic Republic of Congo to soccer’s World Cup. In Lifeblood, Perry weaves together science and history with on-the-ground reporting and a searing exposé of aid as he documents Chambers’s frenetic campaign. The result is an incisive and often surprising portrait of modern Africa, a story of revolution in aid and development, and a thrilling and all-too-rare tale of humanitarian triumph, with profound implications for how to build a better world.








For Tess






They sprayed and sprayed till their eyes got sore 
Then they refilled their machines and sprayed some more. 
They worked most of the whole night through. 
Killing mosquitoes for me and for you. 
Their labors resulted in great success. 
Of every one hundred mosquitoes, there were ninety-nine less. 
But they were mocked and they were scorned, 
Their heads with criticism were adorned. 
What could be the problem then? 
That such reward befell these men? 
This answer is simple as numbers can be. 
And the calculations reveal for all to see. 
That if ninety-nine percent of one billion are slain. 
Ten million of the devils still remain.

—Matt Yates

President, American Mosquito Control Association






Malaria-free countries and malaria-endemic countries in phase of control*, pre-elimination, elimination and prevention of reintroduction, end 2008
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Preface

Does aid work? As a journalist working in the developing world—for three years in the Far East, five years in India, and now four more in Africa—I spend a lot of time trying to answer that question, and many hours sifting press releases from aid groups claiming heroic progress. I first heard about the malaria campaign in the usual way: an April 2009 email from a London PR executive, Rebecca Ladbury, asking whether I would be interested in writing about the launch of a new charity, Malaria No More UK. Ladbury explained the group had been jointly founded by “Wall Street pioneer Ray Chambers, now UN Special Envoy for Malaria” and Peter Chernin, then president of News Corporation. Chambers and Chernin had “decided to apply their private sector expertise and considerable networks to tackle the world’s biggest solvable health crisis.” After founding Malaria No More in the United States in 2006, they were broadening their scope, launching a British branch at a conference, held at Wilton Park in southern England, on malaria and efforts to fight it. The event was bringing together experts on the disease from all over the world.

The phrase “solvable health crisis” stood out. That meant, presumably, that Chambers and Chernin aimed to end malaria. Sure enough, the email went on to say that the two were part of a campaign that wanted “to end malaria deaths in our lifetime.” I called Ladbury.

“Let me make sure I’ve got this right,” I said. “Your clients are trying to kill malaria?”

“Right,” said Ladbury.

“That would save millions of lives,” I said. “It would be about the single biggest boost to health and development the world has ever seen. It would be astounding.”

“Right,” repeated Ladbury, a little impatiently. “Do you want me to set up some interviews?”

I did. The ambition was breathtaking. Malaria was one of the world’s biggest diseases. It affected half the planet and killed a million people a year. But over the next three days, as Ladbury dragged ever more delegates to the telephone at Wilton Park to speak to me, I realized it wasn’t just the campaign’s aspiration that set it apart. There were religious leaders at Wilton Park. African health ministers. A smattering of celebrities. Business in particular appeared to be playing a central role: many of the people I was speaking to were senior managers at the world’s biggest corporations and talked about running their campaign as though it were a business.

When eventually I spoke to Chambers, he described fighting malaria in terms of efficiency, investment, and returns. His focus was to be “as aggressive as possible to bring deaths as close to zero as possible.” This was as much about “economic cost” as “humanitarian cost,” he added. “Malaria costs Africa $30–$40 billion each year,” he said. “Fixing it is in everyone’s interest.” The key to that, he added, was a universal, global distribution  of bed nets treated with insecticide. “When the mosquito lands on the net, she dies. In areas where we have completed net distributions, deaths go down to zero. We can prevent this disease. This is the greatest opportunity any of us will have in our lifetimes. It’s outstanding. And it’s doable.”

Aid types normally didn’t use words like “aggressive” or “opportunity” or even, much, “doable.” Malaria was traditionally viewed as a humanitarian concern. Chambers saw it equally as an economic one. My curiosity was piqued. And in the months that followed, I set out to track the campaign. I wanted to plot not only its progress but also its innovations. At first, I was simply pursuing a journalist’s hunch that this was a big story. Later, I was able to say why: it opened the door to a new way of aid.

Aid and development are increasingly mired in scandals over inefficiency and corruption, fueling a debate about whether such external assistance does any good at all. The malaria campaign was different in its fresh thinking, particularly the way in which it drew heavily from business. Its results were unusual too: Chambers said malaria was down by two-thirds in Zambia, by 60 percent in Rwanda, by half in Ethiopia, and by close to 100 percent on the Tanzanian island of Zanzibar. And as the months and years passed, during which I watched Chambers go to work in funding forums and aid conferences, and African hospitals and villages, I realized his campaign offered something extraordinary to the aid world: reinvention, even salvation.

There are thousands of people trying to defeat malaria, and it would take a very long book to mention them all. I am also aware that others involved in the work may feel, quite reasonably, that by focusing on Chambers and the group around him, I am denying them their due credit in the pages that follow. So let me be clear: this is not an attempt to document the entirety of  the global campaign to kill malaria. Rather, this book tells the story of a small group of people who found themselves at the center of that campaign, whose new ideas and energy were crucial to its remarkable success, and who, I believe, have much to teach us about effective aid. By singling out Chambers and his team, however, I have no wish to downplay the role of others, and any offense is unintentional.

But my initial instinct turned out to be right. Chambers’s story is exceptional, with lessons not just for the aid world, but for all of us. Like an infinite army of tiny vampires, mosquitoes were killing close to a million people a year across Africa. And in days lost to fever, and money wasted on medicine that otherwise might have bought a mobile phone or seeds or an education, mosquitoes were taking a giant financial bite out of Africa too, making it dependent on Western charity. Fixing malaria would save lives, but it would save money as well, in Africa and the West. In the beginning, I was planning a story about blood-borne disease and Africans. By the end, I had something much more: a tale about Africa’s lifeblood.






CHAPTER 1

Great Lake of Disease

To reach the most malarious place on earth, head north from Kampala, cross the Victoria Nile at Karuma Falls, and just before you come to the refugee camps that mark the southern edge of Uganda’s twenty-year civil war, bear right into the vast swamps on the western edge of Lake Kwania. Unlike Africa’s other Great Lakes, known for their fresh water beaches and cool evenings, Kwania is a poor place to live. It is wide, stretching sixty miles from its eastern end to the rocky sluice at its western tip, through which it pours into the White Nile. But it is shallow, generally no more than waist-deep, and choked with lilies, papyrus, and water hyacinth, and it has no shoreline: the point where land and water meet is lost in miles of ponds and creeks that resemble ten thousand silver fish bones from the air. Swamps are bad for farming and even worse for fishing. Kwania’s miserly depth means even miles out in the open water, the shallow floor can kick up breakers big enough to flip a dugout. And Kwania is full of crocodiles.

Worse danger lurks on land. Kwania’s warm, stagnant creeks combine all the conditions guaranteed to sustain an everlasting epidemic of malaria. On the lake’s northern edge, the town of Apac turns out to be a particularly good place to culture the malaria parasite: no nearby big cities with public health programs, plus a dense population of warm-blooded creatures on the few pieces of dry land, which form an all but inexhaustible blood bank in which to breed and multiply. Apac also has ideal conditions for propagating malaria’s carrier, the mosquito: a consistent equatorial climate of heat and rain, no high mountains to attract snow, and just enough of a breeze off Kwania on which to float a billion bugs. The area is a favorite of one of the deadliest subspecies of mosquito, Anopheles funestus. Over millions of years, the funestus has evolved into a bloodsucker that feeds almost exclusively on humans. Its appetite is voracious. Researchers in Apac have found each funestus fly will bite human flesh around a hundred ninety times a night.1

My interest in Apac has been growing since early 2009, when I first began following the new campaign to wipe malaria off the planet. Malaria is our oldest and most widespread disease, almost as old as life itself and far older than humankind. For all our sophistication, more than three billion people still lived with it, every year five hundred million were catching it, and nearly a million were dying from it. It seemed unlikely that a disease so mature and widespread could have retained a center. And yet here in Africa’s Rift Valley, where humans first walked out onto the savannah, it had. A trip to Apac seemed like a journey to confront an ancient curse: not Original Sin, certainly, but perhaps Original Sickness. Moreover, if I wanted to know why killing malaria was important and how hard it might be, it seemed a good idea to see how bad it could get. The toxicity was  unimaginable. I had tried to imagine living in a place where the average person is bitten tens of thousands of times a year by mosquitoes, of which 1,586—4 bites a day—resulted in infection by malaria,2 but I couldn’t. So in August 2009, I visited Apac.

Research into malaria had already taken me from Cambodia to the Democratic Republic of Congo (DRC), from Zanzibar to Zambia to Zimbabwe. Along the way I had developed a rule of thumb to gauge my chances of being infected. Malaria is a particularly bad risk, it turned out, in places beginning with a K. In Africa, there was Kigali, Kibuye, Kivu, Kinshasa, Kisangani, Kisumu, Kilifi, Kampala, and Karonga on the western shore of Lake Malawi, where in a month’s time South African scientists would discover a new type of funestus. In Asia, there was Khe Sanh, where US marines found the disease as deadly as the Vietcong in a seventy-seven-day siege during the Tet offensive in 1968; the Burmese hills of the Kayah, Kachin, and Karen, where cerebral malaria is particularly bad; and the Khmer heartland on the Thai-Cambodia border, whose forests have twice turned medicine upside down by producing drug-resistant strains of the parasite. So it was with some foreboding that on studying a map I realized the road to Apac took me from Kampala to Kigumba, onto Karuma via Kitwanga, before turning right on the dirt road to Kwania.

 

Since I arrive in Apac in the late afternoon, my priority should be finding a netted room. But as I enter the town, I am distracted by a naked man lumbering toward me. He makes no attempt to cover himself and gives no indication he knows he is exposed. He is tall, thin, and filthy. His skin is gray with dust and his ragged hair sprinkled with twigs and dry grass. You might expect a naked man to attract a crowd, but there is no one else  around. I approach the man slowly in my car and edge around him. He is talking to someone only he can see. He doesn’t appear to register me.

I am still watching him in my rearview mirror when a second naked figure lurches out from a side street. Aside from a torn yellowed cloth slung over his shoulder, the second man looks identical to the first. The same emaciated frame, the same raw and cracked skin at the knees and elbows. Spittle stretches between his dry lips as he mouths his own unintelligible mantra. Ahead, I can make out a third naked figure, sitting in the dust by the side of the road, holding his head in his hands. I keep driving. The third man groans as I pass. I can’t shake the thought that I’ve arrived in a town of zombies.

I decide to stay in the car until I have a better grip on what’s going on. In five minutes, I have covered every street in Apac. The town consists of the main road on which I entered, three parallel roads of several hundred yards, and a handful of cross alleys. Aside from the three naked men, I haven’t seen a soul. Eventually I find myself outside a building whose sign announces it is the district headquarters of the health ministry. I pull into the empty car lot, walk in through the entrance, and find my way down a dark corridor to a door marked “District Health Officer.” I knock. A voice asks me to enter.

Behind two sets of fly screens and under a ceiling fan, Dr. Matthew Emer is at his desk. I introduce myself and explain my interest in malaria. Dr. Emer offers me a seat and a glass of water, and asks how he can help.

Who are the naked men wandering around outside? What are they?

“Brain damage,” Dr. Emer replies. “Severe malaria can do that to a baby. You never recover.”3

Dr. Emer thinks I should see some statistics. The district of Apac has a population of 515,500. Between July 2008 and June 2009, 124,538 people sought treatment for malaria. I note the figure of 124,538 includes 58,632 children below the age of five. Malaria targets the very young, whose immunity has not had a chance to build, and the pregnant, whose immunity drops away so that the fetus is not flooded with adult-strength antibodies.

Dr. Emer pulls out a bar chart showing that his staff deals with around 3,000 cases of malaria a week, rising to 5,000 in the worst weeks. The 2008–2009 numbers, I note, are actually an improvement on the previous year. Then 148,082 people were diagnosed with malaria, of whom 67,281 were children under five. That means that in 2007–2008, 7 out of every 10 small children in Apac contracted malaria.

Over the next three days, I learn how Dr. Emer’s staff is underfunded, underpaid, undersupplied with out-of-date drugs, and undertrained on how to use them. For now, Dr. Emer feels it enough to mention the chronic understaffing. He has just three of the seven doctors he needs for his hospital, and he is missing a third of the nurses and assistants he requires for his thirty-seven clinics.

What does so much disease do to a place? Dr. Emer explains that contracting malaria is often just the beginning of someone’s troubles. Malaria might kill you. But if it doesn’t, it is generally the start of a long cycle of illness and poverty. “Because kids get malaria, there is a lot of absence from school,” he says. “So our kids don’t do well. So they don’t get good jobs, and they don’t earn money. Then they have children, who also get sick, and the parents have to spend their little money on them instead of spending it on schools or other things—and they also have to stay home to look after them, so they lose more money. Malaria keeps us poor.” And if malaria breeds poverty, poverty boosts  malaria. “Say every house has five children, and each child has five to ten episodes of malaria a year,” says Dr. Emer. “And Coartem [the malaria cure] costs $8 to $10. That’s up to $500 a year for someone who earns $1 a day or less.”

Dr. Emer watches me jot down the figures in my notepad.

“That doesn’t add up,” I say, finally.

“It doesn’t add up,” repeats Dr. Emer.

“What happens to the children whose parents can’t afford Coartem?” I ask.

“They die,” replies Dr. Emer.

“Do people accept this?” I ask. “That malaria will inevitably kill some of their children?”

For a moment, I think Dr. Emer is going to hit me. Then he says, tightly: “People do not accept it. Something kills your child, this is not something that can be accepted. They are always asking for bed nets. They are always asking us, ‘When are you going to spray?’ When Kampala sends us Coartem, we finish it in one day.”

I thank Dr. Emer and ask him to recommend a hotel in town with nets in the windows. “Just give us nets,” he says as I leave. “Just give us the medicines so we can manage this.”

I drive to the Lamco B Self-Contained Rooms, a dirty, single-story tin-roofed building that is located, as Dr. Emer said, just past the One Step Bar. The streets are still empty. Only the insane or the newly arrived, I surmise, spend much time out of doors in Apac. Not that there is much to go out for. Among the items on the One Step’s menu is “Dry Pest Meat with Cassava” for $1.50. Neither that nor the two prostitutes slumped across its tiny bar have attracted a single customer.

Inside the Lamco I am shown behind reception to an internal, windowless courtyard and a door that opens onto a small,  equally windowless sitting room, a smaller bedroom, and a tiny attached shower, mine for $3 a night. The bed has a newish-looking net over it, but the screen across the bedroom window, which looks onto a back alley, is torn, and the window won’t close. I find a hole in the shower wall through which I can see clear into the alley. It is filled with rubbish. The toilet is stained and smells stagnant. I try the shower and receive a sharp electric shock from the metal tap. Using a T-shirt wrapped around my hand to work the tap, I wash, cover myself with mosquito repellent, put on a pair of long socks, jeans, and a long-sleeved sweatshirt, take my Malarone pill, get under the net, and lie sweating in the nearly 90-degree heat until I fall asleep.

 

The next morning, with a handful of fresh bites on my neck, I drive to Apac District Hospital. The district hospital represents the highest of the four levels of medical care in the Ugandan public health system. On the building’s steps I find Alele Quinto, a young clinical officer, who offers to show me around. He takes me to the pediatric ward and, in a side office, shows me the admissions book. I read the entries.

OMARA RONALD

Age: 1 and a quarter. Male. 9 kg. Malaria. i/v 5% Dextrose, Quinine 10mg, Quinine Syrup 5 mls, 250mg Panadol.



OWINY LABAKA ABDIRICHAN

4 months. Male. 5kg. Malaria. i/v 5% Dextrose, Quinine 10mg, Quinine Syrup 5 mls, 250mg Panadol.



AKAKI AGAI ABDANI

6 months. Male. 8kg. Malaria. i/v 5% Dextrose, Quinine 10mg, Quinine Syrup 5 mls, 250mg Panadol.



ADANG LOG ROMA

4 months. Female. 2.4kg. i/v 5% Dextrose, Quinine 10mg, Quinine Syrup 5 mls, 250mg Panadol.



All babies, all with malaria, all admitted that morning. The previous day there were seven; the day before, nineteen. The treatment is just as alarming. Quinine was phased out in the rich world long ago, after the malaria parasite became resistant. In the most malarious town on earth, the staff at its district hospital are fighting the disease with old medicine, sugar solution, and headache pills.

Alele takes me to the children’s ward. On entering, we are hit by a warm, sweet stench. There are forty beds in two cramped lines on either side of the room. On each bed are a mother and baby. Relatives squat and lie on the floor. There are no nets over the beds, no fans, and no screens on the ward’s windows, which are wide open. Through one window, I see a child wander outside, squat, and defecate yellow diarrhea onto the ground. Behind him, mothers pound cassava and hang up clothes to dry. Goats and chickens wander through. I notice a tiny tornado of mosquitoes hanging over every bed on the ward. If a child doesn’t have malaria when he or she arrives, the child seems sure to contract the disease during his or her stay.

Alele introduces me to Judith Adongo, who is on one of the beds cuddling a small baby. Judith is twenty-three and lives with her husband, James, on their small maize and cassava plantation in the swamps. She tells me her four-year-old son, Oscar, has contracted severe malaria seven times. Now it is the turn of his nine-month-old sister, Monica, who is vomiting and running a high fever. I ask James, twenty-seven, how many children he wants. “I need at least five,” he laughs. Then, suddenly serious: “But  since malaria is always there, I may have to look for one or two more.” In my reporting, I have become used to hearing the cynical view that malaria is nature’s solution to overpopulation. James’s calculations suggest just the opposite.

Back in admissions, I meet Sister Adebo Rose. She is trying to find a vein on the back of a baby girl’s hand in which to insert an intravenous drip. Malaria can kill in hours. Mostly, says Sister Adebo, a sick child’s parents, particularly those who can ill afford treatment, will wait until the last moment before making the trip to the hospital, by which time the child’s veins have collapsed from dehydration. Locating a deflated, child-size vein is hard, and eventually Sister Adebo gives up stabbing the girl’s tiny hands and tries the side of her head. The child, terrified, screams throughout. I ask Sister Adebo if the work ever gets to her. She looks at me blankly. “We see them die,” she replies finally. “A lot die.”

Alele takes me to the maternity ward. It is the same—overcrowded, and all but one of the patients suffering from malaria. I am prepared for suffering, but the sight of a ward of expectant mothers, none rosy-cheeked, none excited, all sick, all way too thin, is still shocking. To try to bring new life into a place like Apac, I realize, is to open the gates to death.

After showing me around, Alele wants to talk. He has finished secondary school and has ambitions to become a doctor. He has read in a Ugandan newspaper that Apac has the highest rates of malaria transmission in the world. “Some countries are in the news because of their new wealth,” he says. “But in Apac, it’s because of disease.” I tell him my own country, Britain, wiped out malaria half a century before. “No malaria?” he exclaims. “Fifty years ago! Ah! Imagine!” He suddenly looks worried. “We are scared of people who come here from the outside, from  places without malaria,” he says. “Every visitor, they get sick. One mosquito bite is enough to put you down forever.”

 

A never-ending malaria epidemic is enough to put an entire town down forever. Whereas other human settlements are shaped by their proximity to a navigable river or a natural harbor, or perhaps the discovery of oil or diamonds or gold, Apac is fashioned by malaria. The disease has put a stranglehold on almost any development. What economy does exist is based around administering to the sick and the dead. A five-minute walk down Apac’s main street—Hospital Road—takes me past twelve medical centers, ten pharmacists, and the Nightingale Comprehensive School of Nursing, housed in a crumbling, windowless, single-story brick building. In between is an array of churches and mosques, many with a homemade feel, such as the tiny wood shack on a street behind the Lamco whose sign reveals it is the Voice of Salvation and Healing Church. Even the names of the few general businesses in town—the Sunset Lodge and the Die Hard Electrical Store—seem to have double meanings.

Apac, very obviously, has a problem. Yet somehow the world has missed it. Signs erected by the side of the road announce the presence of two foreign assistance programs. In a place where malaria can kill hundreds of children a day, the office for a child protection program funded by Germany and the European Union has no malaria program but concentrates instead on what it calls “gender-based violence.” Signs for the Republic of Uganda’s National Wetlands Program, funded by the Belgian Technical Cooperation in Uganda, urge residents to “Protect Wetland. It is our water granary. It stores, filters and purifies.” In case anyone wonders where the program stands on the question of wetness versus human life, it has erected other signs next to stagnant ditches  around town that read: “Water Drainage Prohibited.” By banning people from draining the swamps in which their future death is spawned, the program says it is “empowering development.”

Later Dr. Emer tells me about another benign-sounding foreign initiative: organic farming. In early 2008, he says, he sprayed 103,025 houses in Apac with insecticide, a program paid for by the World Health Organization and other foreign donors. His figures show malaria almost immediately halved. Yet after three months, a court told him to stop. Why? Objections from Uganda’s organic cotton farmers, who supply Nike, H&M, and Wal-Mart’s George Baby line. The farmers claimed their foreign buyers could not have chemicals anywhere near their cotton if it was to be certified as organic. Chemical-free farming in Africa probably sounds like a great idea in the West, remarks Dr. Emer. The reality is that African babies are dying so that Western babies can wear organic.

Back at the Lamco, I strike up a conversation with the owner, Lameck Abongo. “Business is terrible,” says Lameck, who is sixty-two. “People don’t come to town. Visitors from the villages just come for small things and go back by night. From Kampala they also just come for the day and make sure they’re gone by dark. And nobody comes at all unless they have a very good reason. Why would they? This is a place of suffering. When you are here, you do not enjoy. In life you need to enjoy, but it’s not possible here.”4

What persuaded him to open a hotel in the most malaria-infected place on earth?

Lameck shifts uncomfortably. He had got out when he was younger, he says. For a decade, he ran a dry goods store in Lira, a city two hours away. The business did well. He sent all his eight surviving children (two daughters died of malaria) to schools in  Kampala. Then he moved back to Apac and opened up the Lamco. He had high hopes for a family business: Lamco is an acronym for the “Lameck Abongo and Martin Company,” Martin being Lameck’s eldest son. Before the Lamco B, there had been Lamco A, another guesthouse; lack of demand later forced him to turn it into a dispensary. “It was after they built the hospital here,” says Lameck of his move to Apac. “State money seemed to be coming in, and I was convinced by a top official that Apac would be the best. ‘If you go to Apac, you will be rich,’ he said. ‘The government is investing there.’”

It didn’t happen. The official soon disappeared to Kampala. “I think he died,” says Lameck. “I think maybe he died of malaria.”

 

I return twice more to the hospital. The rains have started, and I want to see their effect. By the time I return that night, another ten babies have been admitted. The sweet-sickly smell has intensified, and the ward is spilling over with children and parents. In a corridor, three mothers cradle their babies as Martin, a twenty-seven-year-old orderly, brings them one by one into the small admissions room and tries to fit them with drips. Martin is the only member of staff on duty. He isn’t coping. I watch him try to stick a needle into a four-month-old girl, Doris Amang. He uses a tourniquet to try to raise a vein on the back of one of Doris’s hands, then the other. Next he tries both sides of Doris’s head. She screams and kicks. Martin tries to hold his hand over her eyes and turn her head away. Twice he sends her back into the corridor to calm down. Eventually, after pricking her ten or twelve times, he gives up. The windows are wide open. As I watch, a mosquito buzzes around his head and settles on Doris’s cheek.

After a second night at the Lamco, and sporting more bites, I wish Lameck good luck, check out of my room, and head to the hospital for a final visit. Martin is long gone. There are no other staff. A rough head count confirms ten more kids have arrived, making fifty in all. The ward is out of beds, and the new arrivals are sleeping on flattened cardboard boxes in the corridor.

I realize the mothers are looking to me. I have nothing to offer them. I leave the ward, walk quickly to my car, and drive for the gates. Ahead of me is a naked street walker, feeling his way along the fence. As I roar past him, I catch a glimpse of a startled, emaciated expression. I turn onto Hospital Road and drive back through town. I race through the empty streets. I don’t stop until I reach Kampala.






CHAPTER 2

Original Sickness

Malaria covers the globe. It stunts whole continents. As well as killing one million people a year, it infects two hundred fifty million to five hundred million more. In lost work days, unnecessary expense, and wasted potential, the development economist Jeffrey Sachs reckons it costs Africa $12 billion a year, a figure Ray Chambers has revised to $30 to $40 billion. Fixing malaria would, no doubt, be a colossal boost to health and development. But that begs the question: why hasn’t it been done? The answer is stark: malaria is the oldest challenge in medicine because it is one of the hardest. Many scientists and development specialists doubt it can be done.

Compared to malaria, humans are evolution’s gate-crasher. Scientists date the origins of the disease to microscopic protozoa that existed hundreds of millions of years ago, long before the birth of most species. Those protozoa would most likely have lived in water as plantlike algae—hence some cells in the modern malaria parasite still carry plastids, genomes that indicate a previous ability to photosynthesize. Living alongside insect eggs and larvae on the water’s surface, these ancestors of malaria gradually adapted to become parasites living in the guts of those larvae.

Further evolution followed. When larvae became insects and took flight, malaria went with them. When warm-blooded animals arrived, and when female mosquitoes became bloodsuckers, the malaria parasite adapted to live inside red blood cells—where it was protected from its new host’s immune system. And when insects began to specialize in different blood sources—birds, lizards, mice, rabbits, bats, squirrels, porcupines, monkeys, apes, and people—so did the malaria parasite. Today, after eons of evolution, there are four hundred fifty different recognized species of the malaria parasite Plasmodium, and another is identified every few years.

The human malaria parasite is especially complex. It is composed of around five thousand genes and during the course of its life takes on seven distinct forms on its journey from mosquito gut to human bloodstream and back again. Those changes account for the delay in the appearance of the disease’s symptoms—a person bitten by a malarious mosquito will not come down with fever until after the parasite has traversed the bloodstream, infected the liver, multiplied, then burst back out into the bloodstream, a process that takes a minimum of six days. These shapeshifting properties are also one reason why the disease has proved so hard to beat.1

Several thousand years ago, two dominant strains of human malaria parasite emerged, Plasmodium falciparum and Plasmodium vivax, with the former the more deadly and widespread of the two.2 At the time, organized agriculture was spreading from the Fertile Crescent in the Middle East to Africa. Humans were  leaving behind a hunter-gatherer existence and settling into densely populated villages, often in cleared tropical forest and next to water. That was a stroke of luck for the local Anopheles mosquito: not only had humans stopped moving and now presented themselves as stationary targets, but they were doing so close to the rivers and lakes in which mosquitoes could breed. The Anopheles population exploded. So, naturally, did malaria.

From Africa, Plasmodium falciparum and vivax spread out across the world. Epidemiologists measure a disease’s contagiousness by a reproductive number—the number of cases one would expect to see from a single founding case. Malaria turns out to be the world’s most contagious disease, with a reproductive number of anywhere from 10 to 3,000. (By comparison, the reproductive number for H1N1, or swine flu, is 3.)3

The key to malaria’s wide spread is not the virus itself nor its carrier, the mosquito, which can only fly five miles and live for two weeks. It is us. Humans travel further and wider than any other animal. And as Africans ventured out into the world, wherever they went, they carried the malaria parasite in their blood. China might have known about malaria 5,000 years ago: the 4,700-year-old canon of Chinese medicine, the Nei Ching, mentions recurring fevers that enlarge spleens, classic symptoms of malaria. Texts dating from the same time found in Sumeria (now Iraq) and Egypt also speak of malarialike fevers. Evidence of falciparum was found too in 40 percent of the collection of Egyptian mummies at the Turin Museum, which date from 3200 BC.4 Over the millennia, the disease spread around the Mediterranean and into Europe, reaching northern Europe in the Dark Ages. It moved onto the Americas a few centuries later with the advent of colonization and the accompanying trade in African slaves.

Malaria’s global reach has given it an unprecedented impact on human history.5 Moving east to west, in Asia malaria is thought to have stopped Alexander the Great in India in 326 BC and killed Genghis Khan a millennium and a half later. In Asia and Africa, it determined patterns of colonization and development. Malaria made the tropical forests, thick bush, and swamps of much of Africa’s interior a no-go area for Europeans—60 percent of missionaries sent to West Africa between 1804 and 1825 perished6—and to this day, big cities on the continent either cling to the coast or, in the interior, to high ground. But while malaria killed off European explorers, it allowed the comparatively malaria-immune Bantu tribes from West Africa to spread east and south. Their descendants—the Kikuyu in Kenya, the Shona in Zimbabwe, and the Xhosa and Zulu in South Africa—remain dominant today.

Further north in Egypt, malaria killed the boy pharaoh Tutankhamen in 1324 BC.7 In Italy, it determined who ruled much of the known world. Malaria precipitated the first fall of Rome, so weakening its defenders that they were unable to beat back attacks by the barbarian Prince Alaric in 410 AD—then decimated Alaric’s forces as well. It prompted the relocation of the Vatican in 1574 after the death of numerous popes and, centuries later, helped spur mass Italian emigration to the United States. So associated was malaria with Italy that the disease took an Italian name: “mal’aria,” meaning bad air, after the foul swamp vapors originally thought to carry it.

Across the English Channel in Britain, malaria killed Oliver Cromwell in 1658 and nearly claimed his royal successor Charles II during a London malaria epidemic in 1678. A few decades later, it helped end Scottish independence: so devastated by the disease were late-seventeenth-century Scottish settlers hoping to  colonize the lush, fertile jungles of Panama that it ruined the finances of their homeland and, in 1707, forced Scotland to accept English rule in return for London’s assumption of its debts. Once inside the Americas, malaria went on to infect eight presidents, the last of which was John F. Kennedy. It also helped set the tone for centuries of racial antagonism. In the eighteenth and nineteenth centuries, African slaves’ superior immunity to the disease propelled their population to majorities in the southern states. The threat such a numerical advantage implied sowed the seeds of segregation, a system originally conceived by the white ruling elite as a defensive response to the end of slavery. Some say malaria even explains how the nation of the 1773 Boston Tea Party became today’s land of the latte: in the nineteenth century, coffee, which has a chemical structure and bitter taste similar to quinine, was widely believed to protect against the disease.8

Malaria, then, is perpetual, a global scourge, a driver of human history, even a determinant of human evolution. To this day, a third of West Africans have sickle cell anemia, an often deadly mutation of red blood cells that might have been eliminated through natural selection but for the protection it offers against the most severe attacks of malaria.9

 

If much human history can be told through the story of malaria, that’s just as true with the annals of medicine. The Western world’s first physician, Hippocrates, lived from 460 to 370 BC in ancient Greece and earned that title from his studies of malaria. He was the first to distinguish malaria from other types of fever, such as typhoid. Some of his conclusions were wide of the mark: he claimed there were two types of malaria fever, those that fell on even days and those falling on odd days. More accurately, he noted the disease’s ability to enlarge the spleen and made a  connection between it, the marshes outside Athens, and the onset of rain in the autumn.10

It would be another two thousand years before the disease was associated not with stagnant water and its vapors but with the mosquitoes that bred in it. But then, in the late nineteenth century, the discoveries came all at once. In 1880 Frenchman Charles Louis Alphonse Laveran identified the malaria parasite in a military hospital in Algeria—though he was initially widely disbelieved. In 1885, Italian Camillo Golgi established there was more than one type of malaria. And in a series of experiments in 1897 and 1898, a British imperial physician, Surgeon Major Ronald Ross, discovered the malaria parasite in the dissected gut of a mosquito that had bitten a malarious patient, thus proving how malaria is transmitted. Also in 1898, an Italian biologist, Giovanni Battista Grassi, did the same by passing malaria into a human volunteer through the bite of an infected mosquito. Ross was awarded the Nobel Prize for medicine in 1902. Laveran won the same prize for his work on malaria in 1907.

Despite not knowing how malaria worked until the late nineteenth century, by then we had already been treating it successfully for hundreds of years. In 1631, a Jesuit apothecary in Peru called Agostino Salumbrino sent back to Rome the bitter bark from the cinchona tree, explaining that Peruvians used it as a cure for fever. As Fiammetta Rocco writes in her history of cinchona, The Miraculous Fever Tree, its alkaloid extract, quinine, became “the modern world’s first real pharmaceutical drug.”11 A later synthetic version, chloroquine, became the ubiquitous malaria treatment of the twentieth century. In time, the antimalarial properties of an extract of the Chinese sweet wormwood tree, artemisinin, would also become known to a wider world.

After Laveran, Grassi, and Ross had shown how malaria was transmitted, we could not only treat malaria but also prevent it. As more was discovered about mosquitoes, we learned males were harmless, feeding on nectar and plant juices, and only females needed the nutrients of a blood meal to produce eggs. Female Anopheles had adapted themselves to feeding almost exclusively on humans, generally at night when their prey was asleep and stationary. They located their victims with sensors that followed heat and the plume of carbon dioxide in a person’s breath. In theory, that made prevention easy. For people: a nighttime regimen of long-sleeved shirts, full-length pants, and socks and hanging nets around beds. For the landscape: the draining of marshes, swamps, and ponds; the oiling of puddles; the fumigating of buildings and hedgerows; and the screening of doors and windows.

Straightforward, perhaps. But given malaria’s global spread and the limited resources of the time, unfeasible. As Richard Feachem, the first executive director of the Global Fund to Fight AIDS, Tuberculosis and Malaria, says: “People forget today, but even as recently as the end of World War II, every country in the world had endemic malaria transmission within its borders, even inside the Arctic Circle.”12 Eradication efforts initially concentrated on limited areas where it made economic sense. The first took place in Panama, scene of Scotland’s earlier misfortune. In 1904, the US took on the long-standing project to build a canal between the Atlantic and the Pacific and—since malaria had defeated all previous attempts—employed a US military doctor, William Crawford Gorgas, to purify the area. The campaign was abhorrent in its selectivity. Gorgas included white managers and overseers in his efforts but excluded black laborers, who subsequently died in the thousands.  But Gorgas’s efforts succeeded as far as they went: malaria and yellow fever deaths among whites plummeted, the Panama Canal was completed in 1914, and the narrow exclusion zones in which whites lived and worked remained malaria-free for decades.13

In Europe and the US in the early twentieth century, malaria also declined rapidly. This was due not just to health campaigns. Mosquitoes’ opportunities to breed were also being reduced by the draining of swampland for pasture and the mechanization of agriculture, which prompted former farm workers to migrate en masse to the cities.14 But the malarious battlefields of World War II—around the Mediterranean and in the Middle East and Southeast Asia—forced the disease back onto the health agenda once more. In 1944, malaria even held up the Allied advance north through Italy after the German army purposefully caused an outbreak by flooding the land around Rome and confiscating local stockpiles of antimalarial drugs. In response to the threat, the US Army recruited Theodor Seuss Geisel, better known as Dr. Seuss, to produce a cartoon pamphlet for the troops featuring a sultry Anopheles drinking what appeared to be a glass of red wine. “This is Ann,” wrote Seuss.

She drinks blood! Her full name is Anopheles Mosquito and she’s dying to meet you! Ann moves around at night (a real party gal) and she’s got a thirst. No whiskey, gin, beer or rum coke for Ann. She drinks G.I. blood. She can make you feel like a combination of a forest fire, a January blizzard, and an old dish mop . . . and now and then she can knock you flat for keeps.... If you go running around like a strip-teaser, you haven’t got a chance. Bathing and swimming at night where Ann hangs out really is asking for trouble. Head nets,  rolled-down sleeves, leggings and gloves may seem like sissy stuff and not so comfortable—BUT a guy out cold from MALARIA is just as stiff as the one who stopped a hunk of steel.... Now IF you really are looking for trouble and you don’t want to miss [out]—just drop down to the nearest native village some evening. The places are lousy with fat little Anns sitting around waiting for you with their bellies full of germs. They stock up on MALARIA bugs from the hometown boys and gals and when they find a nice new sucker they give him the works. So, lay off the native villages if you want to keep the top of your head on.... She’ll bat you down and it won’t be funny.15



The US Army wanted GIs to cover up. But its generals also knew the best way to fight a war was not protecting your own side but killing the enemy. Carbon, hydrogen, and chlorine had been first synthesized into dichloro-diphenyl-trichloroethane (DDT) in 1874, but it wasn’t until 1939 that the Swiss chemist Paul Hermann Müller discovered the chemical’s properties as an insecticide. (Müller would also win the 1948 Nobel Prize for medicine for his breakthrough.) In his experiments, Müller showed DDT was a long-lasting poison, lethal to cold-blooded insects, and cheap to produce but, miraculously, seemingly harmless to people. The US Army began using it in 1944. Malaria was quickly beaten back, and Germany and Japan defeated soon afterward.

When the war ended, DDT went on sale to civilians. As GIs returned with tales of the wonder powder, sales rocketed. Backed by government scientists and wild public excitement, farmers set out to exterminate all insects—less because of the risk of malaria, which was now in abeyance, than out of a simple dislike of  creepy crawlies.16 The chemical was sprayed on walls, fields, and swamps and dropped from the air. By 1952 malaria had been eradicated in the US.

Outside the US, the advent of DDT coincided with the birth of foreign aid. In addition to the Marshall Plan, in 1943 the Allies also set up the United Nations Relief and Rehabilitation Administration (UNRRA), the first ever UN organization to administer relief in war zones. That included public health, and in that endeavor they were joined by private philanthropic groups such as the Rockefeller Foundation. After the war, these bodies used DDT to launch a new war on insect-borne disease. In 1946, the expanding UNRRA was split into several more specialized UN agencies, among them the World Health Organization (WHO) and the United Nations Children’s Fund (UNICEF). And it was the WHO that initiated the first Global Malaria Eradication Program, in 1955.

 

Persuaded that US-funded malaria eradication was a way to convince the world that Washington was a more beneficent patron than the Soviet Union, in 1958 the US Congress allocated $100 million for a five-year malaria eradication program, an amount it would increase to a total of $490 million by 1963.17 The scale of this effort can be measured by the fact that in the early 1960s a total of ninety-three countries, almost half the world, had American-funded malaria eradication programs that used DDT spraying—conducted by hand, from fumigating trucks, and from the air.

The results were spectacular. Cases of malaria fell from 3 mil- lion in Sri Lanka in 1946 to 7,300 in 1951 to just 18 in 1963;18 life expectancy there rose from forty-three years to fifty-seven. In India, infections plummeted from 75 million and 800,000 deaths in 1947 to 100,000 and fewer than 100 deaths in 1965.19 In Sardinia , an early test, they plunged from a pre-eradication 75,000 cases in the 1940s to 9 in 1951.20 Over the duration of the campaign , eighteen countries around the world became malaria-free, accounting for 32 percent of humankind. Malaria cases fell from 350 million to 100 million.21 Our most historic disease, it was confidently predicted, would soon itself be history.

So what happened? Why, half a century after we looked set to rid the planet of malaria, does it still sicken half a billion people a year and kill a million? The uncomfortable truth is that what should have been one of our great successes became one of our greatest failures. After its initial stunning success, the WHO’s global eradication campaign ran out of steam. Then it was abandoned altogether.

Why? First, spraying wasn’t always popular with the people it was supposed to protect. DDT killed insects, certainly. But it also killed chickens and cats that ate the poisoned bugs. (In an incident lampooned for years afterward by environmentalists, in early 1960 Britain’s Royal Air Force parachuted twenty cats in wicker baskets into a remote Borneo village to compensate for those killed by DDT).22 Teams of sprayers, sent by central governments and foreigners, found a cold welcome. Dispirited, they began overspraying in the mornings so they could stop early or taking bribes not to spray, even selling their DDT in markets. Surveillance teams checking up on the sprayers were similarly uncommitted: many failed to visit remote areas or lacked the skills to collect and analyze blood samples properly. Partly because DDT was not being applied with sufficient thoroughness, partly because DDT was also being used by farmers as a plant pesticide, evolution began to select for survival mosquitoes that were resistant to low levels of DDT. “What didn’t kill  them only made them stronger,” writes the malaria historian Sonia Shah in The Fever.23

There were other reasons to turn against DDT. Research revealed rising concentrations of the stuff in the food chain. It was killing birds and infecting milk. In 1962, the environmentalist Rachel Carson published Silent Spring, which suggested pesticides such as DDT were endangering the entire ecosystem and pushing species such as the bald eagle, the US national bird, to extinction. The book became one of the most influential of the twentieth century. Not only did it change opinion on DDT forever—the US stopped funding the WHO campaign in 1963 and banned the substance altogether in 1972—Carson’s vision of the planet as an interconnected, living organism became the intellectual foundation of the ecological movement.

But what doomed the WHO’s campaign from the start was that, in reality, it was not global at all. Incredible as it might seem today, the WHO simply left out Africa. The WHO had a procedural excuse for the omission: most of Africa was still under colonial rule, at least at the start of the campaign, and the WHO’s mandate did not cover colonies. But there was little mystery as to the real reason. Staff at the WHO wanted a success. So they chose not to include the continent with the worst infrastructure and capacity and that, not coincidentally, had the worst malaria. That heartless, circular logic—we can’t help the poorest because their poverty makes it too hard—was matched by the ruthless calculus of the eradication program’s main funder. The US deemed Africa less critical to the outcome of the Cold War than, say, Central America or Southeast Asia.24

The legacy of the WHO campaign was mixed. By its end, large parts of the world, notably the US, Europe, Russia, and parts of Asia like the Korean peninsula, were malaria-free. Today  that list has grown. As Feachem says, the entire planet had malaria in 1945 but now “100 countries have got rid of it, and there are 100 malarious countries.”25

But in those countries where the disease survived, the campaign bequeathed a more powerful mosquito, inured to DDT, and a malaria parasite increasingly resistant to chloroquine. Unsurprisingly, it rebounded. Sri Lanka was back to 500,000 cases by 1969; India resurged to a million.26 Worse, in its epicenter of Africa, malaria was untouched. In 1969, the WHO formally dumped eradication as a goal and switched to learning to live with the disease through treatment and scattershot prevention.

 

The campaign may have failed to kill malaria. But it was murder on malariology. When DDT seemed, at least for a few years, finally to have solved a problem that had dogged medicine for millennia, the field lost much of its interest for doctors. Malariologists changed disciplines. Few new doctors felt the specialty worth pursuing. Within a few years, there was just a handful of practicing malaria experts in the world.

Brian Greenwood shouldn’t have been one of them. As a 1962 graduate of London’s Middlesex Hospital, Greenwood says he had intended to follow his contemporaries to Harley Street, the exclusive London address of Britain’s best private doctors. Greenwood—tall, charming, unfailingly polite—is from that generation of Englishmen who view introspection as poor manners. “Something was not quite right, so in 1965 I went to Africa,” is all he will say of the decision that changed his life and those of millions of others. The non sequitur is as apparent to him as anyone. “I still don’t know why I did that,” he adds.27

After a short spell in Zambia, “where I was inspired by independence and [anticolonial leader Kenneth] Kaunda,” Greenwood  took a job as a medical registrar at a teaching hospital in Ibadan in the sweltering forests of southern Nigeria. Overstaffing in Ibadan—there were eight doctors for thirty patients—left plenty of time for immunology research, which was developing into a passion for Greenwood. He also saw a bright future in African medicine. He expected, he says, “that Africa would soon have a lot more hospitals like that. The indicators at the time showed we were better than Thailand or Singapore.”

It wouldn’t work out that way. As so often in postindependence Africa, civil war blighted expectations. In 1967 Nigeria was split by the Biafran conflict, which was to last for three years. “The doctors who were Biafrans left, and I suddenly had more responsibility,” says Greenwood. Safety was a concern, of course. But the lure of more patients on whom to conduct research was overpowering. Greenwood’s studies consumed him. “I began to wonder why autoimmune diseases were so high,” he says. “Since malaria had such an impact on the immune system, could the answer be malaria?”

After two years, Greenwood returned to London with the data and samples he had gathered. Three years of lab work proved preventing malaria was key to improving health in Africa: stopping malaria, and so blocking its damaging impact on the immune system, also checked a host of other diseases. “That was it,” says Greenwood. “I was hooked by Africa and by malaria. It’s such a beautiful and clever parasite. I was offered a master’s position in Canada. But they had a new medical school in northern Nigeria, and I went there.”

By now Greenwood was not so much choosing a path less trodden as forging one never trodden before. Newly married, with children, he brought his family with him to Africa and the new medical school at Ahmadu Bello University in the remote  town of Zaria in the heat and dust on the southern edge of the Sahara. Few other doctors were willing to do the same. In addition to the dubious attractions of specializing in a small and shrinking field and working at a teaching hospital in northern Nigeria, Greenwood couldn’t offer much pay. “We struggled,” he says. “There was never much money, and we were always fighting off attempts to close us down.”

But the obscurity and difficulty of the work acted like a filter for quality. Only the best and most dedicated applied. A small group of malariologists began to gather around Greenwood in Nigeria, and when in 1980 he moved to the Medical Research Council Laboratories in Banjul, Gambia, they followed. Among Greenwood’s disciples: Eldryd Parry, future Cambridge professor and founder of the Tropical Health and Education Trust; David Warrell, later president of the Royal Society of Tropical Medicine and Hygiene and professor emeritus at Oxford University; Bob Snow, future professor of tropical public health at Oxford and head of the Malaria Public Health and Epidemiology Group in Nairobi; Kevin Marsh, who now runs the KEMRI-Wellcome Research Programme in Kilifi, Kenya; and Pedro Alonso, who founded the Manhiça Health Research Centre in Mozambique to develop malaria vaccines. “It was definitely not the thing to do,” says Greenwood of his small band of malariologists. “You had to be pretty sure that’s what you wanted. Most of their colleagues thought these guys were crazy, just stepping off the ladder for a job in a tiny field where you were lucky if you got £20,000 a year. But if you were interested in malaria, there was nowhere else to go, and as a result, we gathered a very small, very dedicated group of experts. Pretty much everybody went on to become famous.” Greenwood pauses for a moment of reflection. “I have to say I really enjoyed it. I had a lovely time.”

With so few malariologists left in the world, these were golden years for malaria too. Though malaria deaths would never again return to their previous heights of an annual two million at the start of the twentieth century, the burden of the disease was rising steadily. Partly that was because inside malariology, eradication was now viewed as a foolish dream. “We were dominated by the failure of the old campaign,” says Marcel Tanner, director of the Swiss Tropical Institute in Basel. “It became obscene to use such words. People said: ‘You’re stupid; it won’t work.’”28

Greenwood and his group could still try to alleviate suffering, however. They conducted trials of new artemisinin-based treatments. They also went back to basics, reviving a malaria prevention method that required little skill to distribute or administer: the bed net. “The thing about malaria,” says Bob Snow, “is that we know what to do about it, and it’s not that sophisticated. We know that you make your children sleep under a bed net. This is not anti-retrovirals for the rest of your life, like HIV. This is easy.”29

This was also, as the team discovered, surprisingly effective. In the 1980s and 1990s, the Gambian group conducted a series of tests on bed nets they treated with a new insecticide—not the by-now-notorious DDT but permethrin, which also killed mosquitoes on contact. In September 1991, they published their findings: insecticide-treated nets cut malaria deaths among children by 70 percent and overall child deaths by 63 percent.30 “It was a stunning result,” says Christian Lengeler, head of the Health Intervention Unit at the Swiss Tropical Institute. “But they knew that in order to convince people, they had to repeat the trials on a huge scale in other settings.”31

Over the next five years, Lengeler coordinated four mass trials of bed nets involving tens of thousands of people in Gambia,  Ghana, Burkina Faso, and Kenya. The results were not as impressive as Greenwood’s initial data. But their meaning was clear, and profound. “They showed you could bring down child deaths by a fifth,” says Lengeler. “After the measles vaccine, there is nothing else in public health that’s ever had that kind of impact. And since those trials, we’ve seen that the true impact is actually much higher, maybe as much as 40 percent.”

What really fascinated the malariologists was how deaths kept on falling the more nets were used. The greater the number of nets, the greater the number of dead mosquitoes, the better the transmission of malaria was interrupted. “It’s like a downward spiral,” says Lengeler. So impressive were the results of blanket net coverage that they suggested a new possibility: covering every bed in one area might kill so many mosquitoes that malaria itself would be eliminated forever. It stood to reason. If all the mosquitoes were dead, and the area was so big that other mosquitoes could not penetrate it, then malaria was dead too. Though no one yet dared propose it, everyone understood the logical extension. Global net coverage. The end of malaria.
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