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Welcome to the latest e-book from STAT.

In it, we explore the booming field of immunotherapy, which aims 
to rev up the immune system to fight cancer.

e field holds e field holds tremendous promise; biotech startups and big 
pharmaceutical companies alike are pouring money into experi-
mental drugs, and academic labs are racing to make the next big 
discovery. But there are perils, too. Some of the therapies under

investigation have dangerous side effects. Some are hard to 
produce on a commercial scale. And many work just for a fraction 
of cancer patients — leaving others still gravely ill.

e stories that follow examine some of those issues. For more 
coverage, please subscribe to STAT’s free Cancer Briefing newslet-
ter, which will arrive in your inbox each Tuesday morning.

anks for your interest!
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Experimental cancer 
therapy holds great promise — 
but at great cost
By  Meghana Keshavan |  AUGUST 23, 2016@MEGKESH

Soon aer she received the treatment, Karen Koehler’s brain swelled. Her blood 
pressure plummeted. As she fell into a coma, her husband and sister sat at her bedside 
— urging the doctors to keep pushing her farther along the razor’s edge between life 
and death.

Koehler was undergoing a promising — and terrifying — experimental therapy that 
her oncologists hoped could rid her body of cancer entirely. It’s called CAR-T thera-
py, and it works by engineering the patient’s own immune cells to attack cancer.

NIH
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One of the hallmarks of CAR-T: It has to nearly kill you if it’s going to save you.

e e treatment induces such sudden and severe side effects that it can take a 
small army of top specialists to keep patients alive while their newly engineered 
immune systems attack their cancer cells. e result: CAR-T remains so risky, so 
complex, and so difficult to manage that experts warn it’ll be years before it’s 
available to most patients who would stand to benefit — even though two drug 
makers, startup Kite Pharma and pharmaceutical giant Novartis, are racing to 
get their versions of the therapy approved by the the Food and Drug Adminis-
ttration as early as next year.

“e thing is, cellular therapies are extraordinarily complex drugs,” said Dr. 
Michael Milone, a CAR-T scientist at University of Pennsylvania.

CAR-T has so far been tested on hundreds of patients, mostly with blood 
cancers; solid tumors pose more of a challenge. Proponents say it’s just about 
ready for prime time. But it’s still quite early, cautioned Bruce Levine, a gene 
therapy professor at University of Pennsylvania. (Both Levine and Milone are 
working with Novartis on its CAR-T therapy.)

“We’re in the Model T phase,” Levine said.

CAR-T therapy, short for chimeric antigen receptor T cell therapy, works like 
this: Physicians draw a patient’s blood and harvest her cytotoxic T cells — that 
is, cells that are already circulating in her body and are designed to attack infect-
ed or malignant cells. e cells are re-engineered in a lab so they can learn how 
to attack her particular cancer. e patient is then usually treated with chemo-
therapy to wipe out some of her existing immune cells, to give the engineered 
ones more room to replicate.

AN INFUSION OF FRANKENSTEIN CELLS
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e therapy itself consists of an infusion: e Frankensteinian T cells are fed 
back into the patient’s bloodstream, where they proliferate and work furiously 
to kill tumor cells. A single T cell can wipe out up to 100,000 cells.

But here’s the rub: Adding hyperactive T cells can cause the body’s immune 
response to go haywire.

PPatients oen wind up with a condition called cytokine release syndrome, 
which occurs when T cells excrete huge quantities of cytokines — small pro-
teins involved in cell signaling. A “cytokine storm” can cause severe fevers, 
nausea, extreme fatigue, difficulty breathing, low blood pressure, and organ 
swelling.

In other words, it feels like the worst imaginable case of flu — which, of course, 
can be devastating in a patient already weakened by cancer and chemotherapy.

“e more tumor you have in your body, the more severe the cytokine release 
syndrome,” Milone said. As the tumors go away, the cytokines go away, and 
symptoms subside. A number of rudimentary tools are being used to temper the 
side effects of a CAR-T infusion, including steroids and drugs more typically 
used to treat juvenile arthritis.

But few physicians have a grip on how to appropriately treat cytokine release 
syndrome, because it’s so rare in everyday practice, Milone said.

A sA second complication associated with some CAR-T therapies is neurotoxicity: 
Patients oen experience memory loss, hallucinations, and swelling of the brain. 
Researchers still don’t know much about what causes the neurotoxicity, but it’s 
already proven deadly.
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Last month, three patients with acute lymphoblastic leukemia enrolled in a Juno 
erapeutics CAR-T clinical trial died from complications including neurotox-
icity, prompting the FDA to temporarily halt the trial. Juno attributed the 
deaths in part to one of the chemotherapy drugs, fludarabine, given to patients 
before they received their infusion of engineered cells. Aer Juno rewrote the 
trial protocol to eliminate that drug, the FDA allowed it to restart.

“I think we have made significant progress with cytokine release syndrome,” said 
Steve Harr, chief financial officer of Juno erapeutics. “But we have a lot more 
to do with neurotoxicity.”

Juno now hopes to get its drugs approved as early as 2018.

On their own, cytokine storms and neurotoxicity are both highly dangerous. 
Karen Koehler was hit with both.

A teacher and avid golfer who lives in New Jersey, Koehler was diagnosed with 
chronic lymphocytic leukemia in 2011. It’s a form of blood cancer that’s oen 
fairly benign, and for the first few years, doctors advised her to simply keep 
checking in — no therapy needed.

“I felt healthy, but doctors basically told me I had this nuclear bomb in my body,” 
said Koehler, who is now 59. “I just didn’t know if or when it would go off.”

StStill, she carried on, even naming her blood cancer “Lucy and Ethel,” which has 
the letters “CLL” in it. But in 2014, her cancer suddenly changed, from seem-
ingly innocuous to terminal. She was told that chemotherapy wouldn’t work in 
her case, and was given a maximum of two years to live.

WHEN VOMITING IS GOOD NEWS



IMMUNOTHERAPY ARTICLE 1  |  05

Stunned, Koehler began looking for options. A physician told her that an exper-
imental therapy called CAR-T was working wonders for other patients with her 
specific cancer, and she enrolled in a trial at Memorial Sloan Kettering Cancer 
Center in New York.

Engineering the cells to infuse them back into the patient can take anywhere 
from a few days to a few weeks. In Koehler’s case, her blood was drawn in Octo-
ber 2014, and she didn’t receive the therapy until February 2015.

She was fitted with a catheter under her arm on a Friday. On Saturday and 
Sunday, she was given two days of chemotherapy — a combination of the drugs 
fludarabine and cytoxan. Koehler didn’t have any reaction at that point.

“e big joke through all of this was how good I looked,” she said. “My husband 
is bald, so I can’t tell you how many times I was sitting in hospital, and doctors 
would start talking to him, instead, because he was bald.”

OOn Tuesday, she got her “bag of cells” infused. It was no big deal, either — she 
sat there, chatting, as nurses bustled in and out to check her vitals.

An hour later, she started getting sick. She knew it was a sign that her immune 
system was kicking into overdrive.

“When I started throwing up, I thought, ‘Oh my god, this is great,’” Koehler said.

en, it wasn’t. Her heart started beating erratically. Her blood pressure 
dropped. en brain swelling. Delirium. A coma.

ey moved her to the intensive care unit. And that’s where she stayed, for eight 
days.
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Her husband and her sister, a nurse, told the doctor to “take her as far as you can 
take her,” Koehler said. ey didn’t want to stop the process prematurely, and 
risk not killing all of the cancer.

“But I got to the brink, and they said enough,” Koehler said. Doctors gave her 
an infusion of steroids, which shuts down the T cells that cause the cytokine 
storm — and also halts their aggressive attack on the cancer.

WhWhen she came to, Koehler just remembers being confused. anks, most 
likely, to the effects of the fludarabine, she had frequent, severe hallucinations. 
She imagined the nurses were selling blood next door. at she was on a TV 
show about golf.

“at stuff was scary — I knew the hallucinations were just a bad dream, but 
they seemed so real,” she said.

AAll told, Koehler was in the hospital for three weeks. Her costs were covered by 
insurance and by Juno, since she was part of its clinical trial. But the costs for 
treating future patients could be enormous, with potential bills running hun-
dreds of thousands of dollars. Harr, the CFO of Juno, has seen estimates as high 
as $500,000 to $750,000 — though said that doesn’t necessarily reflect how 
Juno will price its own CAR-T therapy.

Koehler’s hallucinations persisted for several weeks aer she le the hospital, as 
did the confusion.

But the treatment worked: By March 28, she was able to make it down to Flori-
da for a family reunion. She golfed nine holes.
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Koehler’s experience shows just how 
tantalizing CAR-T is: A year and a half 
aer the treatment, she remains free of 
cancer. Dr. Stephanie Goff, a surgeon at 
the National Cancer Institute who’s 
working with Kite on its treatments, 
said CAR-T seems to work in about 
hahalf of patients with lymphomas and 
leukemias who have run out of other 
treatment options, though some studies 
suggest the response rate is higher in 
certain patient populations, such as 
children with acute lymphoblastic 
leukemia.

Koehler’s experience shows just how tantalizing CAR-T is: A year and a half 
aer the treatment, she remains free of cancer. Dr. Stephanie Goff, a surgeon at 
the National Cancer Institute who’s working with Kite on its treatments, said 
CAR-T seems to work in about half of patients with lymphomas and leukemias 
who have run out of other treatment options, though some studies suggest the 
response rate is higher in certain patient populations, such as children with 
acute lymphoblastic leukemia.

BuBut the side effects Koehler experienced, and the enormous amount of expertise 
it took to manage them, illustrate the risks of expanding the therapy to a broad 
patient population. So far, it’s been tested in just a handful of academic hospi-
tals, including the University of Pennsylvania and Memorial Sloan Kettering in 
New York.

A ‘SUICIDE SWITCH’ TO TURN 
OFF THE THERAPY

Karen and Dave Koehler are grateful that her 
experimental CAR-T therapy beat back her cancer.

CANCER RESEARCH INSTITUTE
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To bring CAR-T mainstream, biotech scientists are working avidly to find ways 
to minimize side effects.

Houston-based Bellicum Pharmaceuticals, for instance, is designing two switches 
to help control the deployment of T cells. One is triggered by a drug called rimi-
ducid, which turns on a “suicide switch” in the T cell, causing it to die. e second 
works more like a gas pedal that can control how fast the cells proliferate in the 
body and attack the tumors, Bellicum chief executive officer Tom Farrell said.

e goal: To be able to control the patient’s response and to minimize side effects.

Ziopharm Oncology, working with biopharma behemoth Intrexon, has a simi-
lar plan in mind. It’s developing what Dr. Laurence Cooper, the company’s chief 
executive officer, describes as “remote-controlled T cells.”

e idea is that the CAR-T cells it infuses will only be “turned on” to fight 
against the cancer if the patient is also given a drug called veledimex. If a 
patient’s doing poorly in response to the therapy, doctors can stop giving him 
veledimex.

Where Bellicum uses the “suicide switch” to kill the T cells, Ziopharm — which 
is based in Boston — tries to mute them, but leave them alive, so they can be 
reactivated later if the patient is able to tolerate further treatment.

““It’s a shame to use the ‘suicide switch,’ because you’ve taken a really good medi-
cine and eliminated that from the person’s body,” Cooper said.

To learn more about CAR-T, physicians say it has to be used more broadly.

BRINGING CAR-T TO THE MAINSTREAM
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“If we can get cellular therapy out of academic institutions, and out into main-
stream medicine, we’ll have more understanding of its power,” said Goff, the 
National Cancer Institute surgeon.

But that’s tricky because of the side effects. Education is critical: When any 
company rolls out a new therapeutic, part of its duty is to teach physicians how 
to appropriately use the product. is is exceptionally important with CAR-T 
therapy, said Dr. David Chang, chief medical officer of Kite Pharma.

“I don’t want to sugarcoat the adverse events for CAR-T therapies,” Chang said.

However, he said, CAR-T is meant to be a one-time therapy: Aer an intense 
burst of treatment, patients ideally recover from their cancers and go on to lead 
relatively normal lives. is “really is moving away from the paradigm of repeat 
chronic treatment we’ve become accustomed to in oncology,” he said — so he 
thinks with training, it could someday become fairly routine in hospitals across 
the country.

“I d“I don’t think this is a treatment that we foresee will be limited to comprehen-
sive cancer centers or specialized hospitals,” Chang said.

Others aren’t so sure, at least not yet: “Whether this will be technology that’s 
specific to boutique, high-end academic centers, or technology that can be used in 
community hospitals if people learn how to infuse them in a safe manner — we 
just don’t know yet,” said Dr. Renier Brentjens, director of cellular therapeutics at 
Memorial Sloan Kettering, who is working with Juno on its CAR-T treatment. 

As for Koehler, these days she feels good — for the most part. Her energy levels 
are better than they were before the CAR-T therapy, and the cancer-free diag-
nosis has kept her spirits alo. 
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But she needs regular infusions of immunity-boosting drugs, because her new T 
cells are still killing off other immune cells. Koehler can’t work, and she still gets 
sick very easily.

Despite the agonizing side effects, she said she’d do it all again.
“When we realized I had a nuclear bomb in my body, we were very scared,” she 
said, “and when we learned that I was cancer-free, all I could think was, ‘How 
blessed am I?’”

CCorrection: An earlier version of this story misstated Dr. David Chang’s title and 
Juno’s assessment of the patient deaths in its clinical trial. e credit for the photo of 
Karen Koehler was also inaccurate.



Separating hope from 
hype in the latest cancer 
treatment ‘revolution’
    By Damian Garde
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Separating hope from 
hype in the latest cancer 
treatment ‘revolution’
By  Damian Garde |  SEPTEMBER 27, 2016@DAMIANGARDE

There’s new hope that a much-hyped class of immunotherapies could revolutionize 
cancer treatment: Data released this week from an early test on patients stirred hope 
that the first such therapy could hit the market soon.

But experts remain cautious about safety and efficacy — and warn that big questions 
remain.

NIAID
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Kite Pharma, a California drug developer, is touting positive early results with a 
treatment for a severe form of lymphoma that doesn’t respond to available 
drugs. e therapy, called a CAR-T, is made by extracting a patient’s own 
immune cells and re-engineering them to target cancerous growths, turning the 
body’s own defenses on tumors.

Kite’s treatment is leading a group of similar therapies, all of which have shown 
promise in early studies on forms of cancer with dismal survival rates.

BuBut Kite’s data remains incomplete. Among the unanswered questions:

It seems to. But for how long remains an outstanding question. In Kite’s clinical 
trial, the therapy sent about one-third of patients into complete remission. 
Historically, only 8 percent of patients with such severe lymphoma achieve 
remission on standard therapy, the company said, meaning Kite’s therapy could 
be a significant advance.

BuBut those results are based on just three months of measurements from 51 
patients. In that time frame, seven patients who initially went into remission 
suffered relapses.

at’s a “meh” result, tweeted Sally Church, an oncology expert and former 
Novartis employee. It’s not the number of remissions that counts; it’s their 
durability, she said.

A fA few Wall Street analysts sounded a similar note of caution, warning that until 
data from six and nine months are available, it will be hard to draw broad con-
clusions about Kite’s therapy.

DOES IT WORK?
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e consensus would seem to be yes — eventually.

UUnder the leadership of Dr. Richard Pazdur, the oncology division of the Food 
and Drug Administration has been enthusiastic about granting early approvals 
to novel treatments that could help particularly desperate patients. Kite’s thera-
py would seem to fit that bill, according to analysts from Cowen and RBC, who 
predicted the company could win approval based on the three months of results 
disclosed Monday.

But the FDA might balk at signing off on a first-in-class treatment with so little 
supporting data.

KiKite is optimistic that its three-month remission rate will endure, pointing to an 
earlier trial in which patients stabilized aer six and nine months. But that study 
involved just seven people, and regulators might want to hold off until there’s a 
fuller picture of the therapy’s effect. Last week, an FDA medical officer told 
analysts at Jefferies that she’d like to see at least six months of data, noting that 
she was speaking for herself and not on behalf of the agency.

IIf the FDA buys Kite’s pitch, the treatment could be available to patients next 
year. If it elects to wait, the process could drag into 2018.

WILL THE FDA APPROVE IT?

Safety is always relative in the world of oncology drugs.

In Kite’s trial, two patients died of issues related to cytokine release syndrome, a 
severe and oen deadly immune system reaction to a foreign body. It’s a common 
side effect of CAR-T therapy, observed in numerous trials across the field.

IS IT SAFE?
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On the other hand, “these are truly sick patients with heavily pretreated” cancer, 
Kite Chief Medical Officer Dr. David Chang said on a conference call Monday. 
Without CAR-T therapy, their median survival is just six months. e risks, 
Chang argued, are worth it.

FFor its part, the FDA has seemed to agree. Juno erapeutics, one of Kite’s 
CAR-T rivals, had to pause a key study aer a string of patient deaths. e 
FDA, not generally known for its speed in decision making, allowed the compa-
ny to get back to work aer less than a week. To outsiders, that signaled the 
agency’s belief that CAR-T’s benefits likely outweigh its risks.

But safety concerns “could negatively impact the uptake even if they get regula-
tory approval,” said Dana Gheorghe, a senior analyst at biopharma consultancy 
Decision Resources Group.

Many analysts have penciled Kite’s product in for sales of more than $1 billion a 
year, but the company may have a hard time reaching that milestone if physi-
cians are wary of the treatment’s side effects and unsure of its longevity

Novartis is pressing forward with a CAR-T therapy for children who have a 
severe type of leukemia; it’s planning to file for approval next year. And Juno is 
just behind with a similar treatment for adults with the same disease. e 
outcome of Kite’s FDA submission will likely affect their future regulatory plans.

““Any time there’s a company that has an innovative product that FDA has never 
seen before, having one company go through that process helps the agency and 
industry figure out what the issues are and what the regulations are going to 
look like,” said Patricia Zettler, a professor at the Georgia State University 
College of Law who specializes in FDA policy.

WHAT’S NEXT?
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e CAR-T field is young, but it’s already been through the biotech hype cycle. 
A year ago, oncologists were beamingly optimistic about its promise, and Juno 
and Kite saw their shares hit an all-time high.

BuBut it has since become clear that CAR-T is no panacea for cancer. e field’s 
first projects have found success targeting CD19, a protein expressed by certain 
cancer cells, but have had mixed results against other targets. And none of the 
contenders has managed to demonstrate that CAR-T might have a future in 
solid tumors, which are much more common than blood cancers.

AAt an immunotherapy-focused meeting in New York this week, leaders in 
oncology cautioned against exuberance. Treatments like CAR-T present 
tremendous potential, they said, but there’s a long road ahead.
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Father of patient in Juno 
immunotherapy trial speaks 
out: ‘He died for greed’
By Rob Waters|  DECEMBER 12, 2016

COLUMBUS, Ohio — Two days aer getting an experimental cancer therapy 
last May, Max Vokhgelt spiked a fever of 105.2. Surprisingly, he and his doctors saw 
it as a good sign: It meant the specially engineered cells coursing through his body 
were doing their job, attacking the leukemia he had been battling on and off for 
seven years.

ANDREW SPEAR FOR STAT
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As expected, his fever subsided. From his hospital bed in St. Louis, Max, 24, 
phoned his grandmother, Alexandra Armstrong. “His voice was firm and ener-
getic” in a way it hadn’t been for days, she said. “He said, ‘Bubba, my fever went 
down. I won. In five or six days, I will be cancer-free.’” It was the last conversa-
tion they ever had.

at night, Max began suffering seizures and became delusional. He lost con-
sciousness and soon was put on a ventilator to help him breathe. Two days later, 
at 7:25 a.m. on May 24, he was declared brain-dead and the ventilator was 
turned off. His father, mother, younger brother, and a rabbi were at his bedside.

e cause of death, according to medical records obtained by STAT, was swell-
ing and widespread damage in the brain — a massive overreaction by the cells of 
the immune system, known as a cytokine storm — likely triggered by the experi-
mental treatment. Max was the first patient to die in a closely watched clinical 
trial of CAR-T therapy developed by Seattle biotech company Juno erapeu-
tics. He would not be the last.

In their first interview, Max’s family told STAT that their grief is mixed with 
anger and a thirst for answers. His father, Michael Vokhgelt, said he had hoped 
his son’s death would lead to new insights and changes in the treatment that 
could protect other patients.

IIn particular, he is upset that Juno did not immediately disclose Max’s death — 
not to investors who were buying the company’s stock or to the public. By the 
time it did in July, the chief executive had sold more than $8 million of his stock 
— though the trades had been scheduled in advance — and two more patients 
in the trial had died. Two additional deaths occurred last month.

“First, I believed Max had died for science, but now I think he died for greed,” 
Max’s father said.
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“Why did it take Juno almost six weeks from the time Max died to disclose his 
death?” he wondered. “Maybe if they had reported Max’s death and investigated 
right away, the other two patients wouldn’t be dead.”

e family has hired a lawyer and is considering legal action against Juno.

CChristopher Williams, a Juno spokesman, told STAT in an emailed statement 
that deaths in cancer trials of very ill patients are, “unfortunately, not uncom-
mon” and typically aren’t immediately announced. He said Juno reviewed the 
death and added, “We fully understand how difficult this is for the patient’s 
family. … We extend our sincere condolences to them.”

To date, 38 patients with leukemia have been treated in the trial, and Williams 
said the treatment’s efficacy is roughly what it was in an earlier study, when 82 
percent of patients experienced at least temporary remission. “e challenge we 
face,” he said, is that “we have helped a number of patients with the product, but 
the safety signals are worse than we expected.”

MMax’s story speaks to the hope and trust that desperately sick patients and their 
families are willing to place in new, experimental therapies — as well as their 
tendency to minimize the risks inherent in unproven treatments that scientists 
don’t fully understand.

“Max completely believed in the CAR T-cells,” said his girlfriend, Carrie Harsh-
barger. “He told all his friends: ‘I am so lucky, so privileged to get in this trial.’ I 
don’t remember him talking about the risk.”

Immunotherapies such as CAR-T are high-wire acts. ey work by revving up 
the body’s immune system to fight the cancer, but the same hyperactive immune 
cells that kill cancer cells can sometimes turn against the patient, attacking 
organs, including the brain. 
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For patients like Max, however, the risks may seem worth it.

For Max’s father, the death of his oldest son weighed especially heavily. Only 
two years earlier, while Max was in remission from his first bout with leukemia, 
another son, Max’s half brother Daniel, was diagnosed with a rare type of 
muscle cancer. He died nine months later, at the age of 11.

““As adults, we’re not supposed to lose our children,” Michael said. Yet in a span 
of 14 months, he lost two.

Michael Vokhgelt, Max’s father, in Columbus, Ohio, last month. ANDREW SPEAR FOR STAT

Max loved math, chess, and theater and, like most teenagers, could spend hours 
playing video games. 

CANCER VISITS, TWICE
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But in 2009, as he began his senior year in high school near Columbus, Ohio, 
he was strangely lethargic, coming home in the aernoon and immediately 
falling asleep.

His father, a Russian-born computer programmer for the state of Ohio, took 
him from one doctor and specialist to another but none of them could figure 
out what was wrong. Finally, doctors at the oncology clinic at Nationwide 
Children’s Hospital suggested a bone marrow biopsy — just to be sure.

e e results showed that Max had leukemia, a cancer of the white blood cells. 
e good news for Max — if such news can be good — was that the cancer cells 
had not yet spread from the bone marrow, where they form, to the blood.

“e doctor told us the prognosis for children was pretty good,” his father 
recalled.

ree and a half years of chemotherapy did its job — but it also took a toll. Max 
suffered side effects that included a stroke and infections of the pancreas and 
appendix.

Meanwhile, he tried to live his life. He graduated from high school — but was too 
sick to attend his commencement. Six months later, he enrolled at Ohio State 
University, but the combination of school and chemotherapy eventually became 
too much. He dropped out, fell into a depression, and was briefly hospitalized.

en a couple of good things happened. He stopped taking chemotherapy 
because he was considered cancer-free. And he met a girl.

An avid cook, Max volunteered with a group called Local Matters that taught 
families how to cook healthy food on a budget. One day, he found himself 
washing dishes with a young staff member, Carrie Harshbarger.
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ey went out for a drink “and the rest is history,” said Carrie. ey stayed 
together for a year, memorialized in a scrapbook of selfies and other photos she 
put together. It wasn’t an easy time, however.

In 2014, his half brother, born to Michael and his second wife, was diagnosed 
with the muscle cancer. Daniel spent months at Nationwide Children’s. Max 
visited at least twice a week, staying overnight to relieve his father.

“ey would talk a lot about cancer,” Michael said.

DDaniel’s death hit Max hard. His grandmother remembers his anguish. “He told 
me that Daniel had said to him: ‘Max, you beat cancer. You’ve got to help me.’ 
And he said, ‘I couldn’t help him.’”

Max had recently rented his own apartment but didn’t want to stay there so he 
moved into an attic room in his Bubba’s home. A picture taken around that time 
shows Max sitting on a beach during a trip to Virginia, staring blankly outward.

IIn early 2016, Max went to the dentist for a checkup. Alarmed by his excessive 
bleeding, the dentist sent him back to the oncology clinic. is time the diagno-
sis came quickly: His leukemia was back. And this time chemotherapy didn’t 
stop it. Instead it caused Max to have a heart attack, a side effect that almost 
kept him out of the Juno trial.

Michael Vokhgelt had lost one son; he was determined not to lose another. 
Standard chemotherapy didn’t seem to be working, and he liked the idea of using 
the resources of the body’s own immune system rather than flooding it with toxic 
chemotherapy drugs.

FEAR, AND THEN EXCITEMENT
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“I started asking about alternative therapies,” Michael said. “ere was a whole 
bunch of immune therapy trials and CAR-T trials with success rates of 90 
percent. It seemed very promising.”

IIn the CAR-T approach, doctors draw blood from the patient and extract his or 
her T cells, a type of white blood cell that attacks other cells that are infected 
with viruses or cancer. e T cells are then genetically manipulated and tagged 
with a protein that helps them home in on cancer cells. ese souped-up cells 
are then infused back into a patient.

ree companies — Kite Pharma, Novartis, and Juno — have jumped into the 
lead in the race to develop CAR-T cells for treating blood cancers.

Alexandra Armstrong, Max’s grandmother, shows a printout of his 
GoFundMe page updates about the Juno clinical trial.

ANDREW SPEAR FOR STAT
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 Together, they have treated about 270 patients in clinical studies, with impres-
sive results: 47 percent to 82 percent of patients in these trials have gone into 
remission, at least for a while.

But unleashing the immune system carries risks. Seven patients have died from 
brain swelling in Juno trials, along with at least seven more from other treat-
ment-related causes in the first 30 days of the therapy, according to Williams, 
the company spokesman, though he noted that mortality is higher with conven-
tional treatments for blood cancers. Kite this month reported three deaths 
related to its CAR-T therapy for lymphoma.

With Max in the hospital, Michael hunted for CAR-T studies, and Juno’s name 
rose to the top of his list. A new company, founded in 2013, it brought together 
executives who knew how to raise money with scientists at the leading edge of 
immune therapy. e Juno study the Vokhgelts set their sights on even had a 
name that suggested speed — the ROCKET trial. And speed was something 
the Vokhgelts desperately wanted.

MMichael called or sent emails to several hospitals that were part of the study. 
Max was rejected by each one — except Washington University in St. Louis.

In April, father and son drove all night from Columbus for an 8 a.m. meeting 
with Dr. Armin Ghobadi, an Iranian-born blood cancer specialist and assistant 
professor at Washington University School of Medicine.

GhGhobadi was candid with them: e biggest barrier to Max being accepted was 
the heart attack he’d suffered while getting chemotherapy. But aer evaluating 
his heart and brain function and consulting a cardiologist, Ghobadi concluded 
that Max did not have a “significant, clinically relevant cardiac problem or 
central nervous system problem,” he told STAT in an email. Based on these 
findings, the doctor convinced Juno to accept Max.
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“As his oncologist, I believed and I still believe that CAR-T cell therapy was his 
best available option for putting his disease back in remission,” Ghobadi said. 
He met with Max and his father for an hour to explain the benefits and risks of 
the treatment, carefully going over the informed consent form.

“Because of my experience, I don’t trust doctors in general,” Michael said. “But 
Dr. Ghobadi was one of the best doctors I’ve ever met in my life. He treated 
Max almost like his own son.”

EEarly in April, Max called his girlfriend, discouraged. He was in pain, was 
having trouble walking, and wasn’t sure he’d get into the trial. “It was the only 
time I ever heard him scared,” Carrie recalled.

She later visited Max for two days and pushed him around St. Louis in his 
wheelchair. ey talked about everything and he confided that if he didn’t get 
accepted into the trial he would probably die because he had never responded 
well to chemotherapy.

FFinally, on May 10, Max was admitted into the study. “It’s hard to express my 
excitement and relief through type but I’ll try,” he wrote on his GoFundMe 
fundraising page. He said he was taking 200 steps a day in physical therapy and 
would be home in seven to eight weeks.

MMax moved into the hospital, and in the first five days, he was injected with two 
chemotherapy drugs designed to eliminate his existing T cells and make room 
for the new ones. en, on day six, he received the experimental therapy: an 
infusion of CAR-T cells that had been drawn from his own blood a couple 
weeks earlier.

en came the bout of fever, and his upbeat call to his grandmother. Max invit-
ed her to come to St. Louis with his mother, Jennifer, and he promised to show 
them around the city. He never got the chance.
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Max’s father can’t understand why Juno waited so long to disclose his son’s death 
and went full speed ahead with the ROCKET trial — until two more patients 
died from similar cytokine storms in their brains.

Instead, on June 4, a week aer Max’s death, Juno issued a press release announc-
ing that the CAR-T product used in Max’s trial, JCAR015, was demonstrating 
“encouraging” and “impressive” results that would help it advance toward 
becoming the company’s first commercial product.

OOn June 9, Juno CEO Hans Bishop sold $4.2 million worth of his company’s 
shares. ree weeks later, he sold another $4.4 million. e company reported 
to regulators that these sales were preprogrammed, and Juno’s Williams said 
they were arranged “well before the deaths” and complied with government 
regulations.

NNot until July 7 did Juno acknowledge that three patients had died and that the 
Food and Drug Administration was halting the trial. In a statement that day, the 
company said it believed the deaths were caused by a toxic interaction between 
the CAR-T cells and a chemotherapy drug called fludarabine that had been 
added to the treatment regimen.

By the end of the next day, Juno shares had fallen 32 percent.

e e company conducted an internal investigation aer Max’s death, and consult-
ed with the FDA and independent drug safety experts before concluding that 
there was no reason to stop or change the trial, Williams said.

“By itself a single patient death does not necessarily signal that a trial is unsafe 
and therefore is not necessarily a reason to stop the trial, particularly when the 
treatment is saving the lives of other patients,” he said.

PUZZLEMENT AT JUNO’S RESPONSE
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e reason the company made a public disclosure aer the second and third 
deaths is that the FDA imposed a hold on the trial and the company was 
required under securities laws to announce the FDA’s action and its reasons, 
Williams said.

e e company believed that fludarabine was the most likely factor in these three 
patients’ deaths, and apparently convinced the FDA of this as well. Five days 
aer announcing the trial’s suspension, Juno said the drug regulator had given it 
the green light to resume the clinical trial — an unusually fast turnaround time 
that was crucial for Juno’s hopes to be the first company to bring a CAR-T 
therapy to market. en, on Nov. 23, the company issued another release: Two 
more patients had died — and neither had received fludarabine.

e e ROCKET trial is once again on hold and the future for Juno’s therapy is 
cloudy.

Carrie Harshbarger, who was Max’s girlfriend, hugs his step-grandfather, 
Ken Armstrong, while his grandmother, Alexandra Armstrong, stands to the side.

ANDREW SPEAR FOR STAT
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Six months aer Max’s death, sadness still envelops his father, present in every 
movement and facial expression. Sitting at the dining table of his home in 
suburban Columbus, he speaks haltingly, in a baritone so so it is sometimes 
barely audible, his face buried in his hands.

HHe has considered going to grief counseling or support groups, but it doesn’t 
feel right; he thinks the experiences of other participants would be too different. 
He wonders about the parents of the other young people who died in the 
ROCKET trial and would like to speak with them.

“I feel bad for those parents. I think we could help each other,” he said. “Grief is 
a thing — sometimes you can work through it alone; sometimes you can’t.”

MMichael paused and his 3-year-old son, Lyonya, a calm, quiet boy who has his 
father’s round face and blond hair, walked over and stroked his father’s cheek. 
Michael kissed his hand tenderly and they spoke for a moment in Russian.

Asked how he keeps going, aer the loss of two sons, he looked over at Lyonya. 
“is guy helps,” he said. “He’s my savior.”

STRUGGLING WITH GRIEF




