HE ALTH

Understanding
It’s the most
prolific killer
you’ve never
heard of—and the
lethal weapon it
uses to attack is
your own body’s
immune system
By Wendy Haaf
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O

ne day 3½ years ago,
Shirley Hill of Chatham,
ON, then 61, was undergoing a routine outpatient procedure to
break up a kidney stone; the next day,
she was in the intensive care unit,
fighting for her life.
Rhea Copeland’s life-threatening
battle began after routine surgery to
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fix a failed hernia repair at age 75, but
the Thornhill, ON, woman, now 80,
remembers nothing between closing
her eyes in the O.R. and awakening in
the ICU six weeks later with countless
tubes sprouting from her body.
Each year, more than 30,500 similar
life-and-death dramas featuring the
same villain unfold in Canada (outside
of Quebec, for which figures aren’t

Photo: iStock/Squaredpixels.

Sepsis
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available), and the precipitating
incident can be somet hing as
seemingly innocuous as getting
nicked with an improperly sterilized
implement during a pedicure or a
mosquito bite that’s been scratched
raw. When someone dies supposedly
of the flu, H1N1, pneumonia, an
overwhelming overgrowth of yeast
following chemotherapy, or virtually
any other kind of infection (yes, even
Ebola!), the real culprit is usually
sepsis. (To put the numbers into
perspective, Ebola has killed fewer
than 3,000 people since it was
identified in 1976, while sepsis kills
9,300 Canadians each year.)
Probably the most prolific killer
you’ve never heard of, sepsis is the
second-leading cause of death in
hospital, and it disproportionately
affects people over 60. (In fact, the risk
rises roughly 10 per cent each decade
after age 50.) About half as common as
heart attack but at least twice as deadly
(with a mortality rate of about 30 per
cent), sepsis has probably ended the
lives of several people you know, and
yet this diagnosis probably doesn’t
appear on their death certificates.
What’s more, many of those who
survive an encounter with this attacker
are marked for life, left with lingering
after-effects such as fatigue, muscle
weakness, pain, and decreased
cognitive function.
“About 50 per cent of survivors over
age 66 cannot take a shower on their
own,” notes Dr. Claudia Chimisso
dos Santos, a researcher funded by
the Canadian Institutes of Health
Research (CIHR) and a clinicianscientist at St. Michael’s Hospital in
Toronto.
Yet the news isn’t all bleak: while
the number of sepsis cases is rising by
roughly nine per cent each year, death
rates have dropped significantly in
recent years, and Canadian researchers

have been hard at work identifying
promising new treat
ments for the
condition.

An Over-the-Top
Immune Response
What exactly is sepsis? While it’s
sometimes referred to as “blood poisoning,” that term is misleading: ultimately, the instrument of execution
isn’t poison or even massive infection,
but the patient’s own immune system.

chemicals. So far, so good—after all,
it’s these compounds that rally the
white blood cells that help rid your
body of infection. However, “in
high enough concentrations, these
inflammatory chemicals cause your
cells and organs to fail,” explains Dr.
Anand Kumar, a prominent sepsis
researcher and professor of medicine
at the University of Manitoba in
Winnipeg.
T h i s ove r-t he -top i m mu ne

While the number of sepsis cases is
rising by roughly nine per cent each year,
death rates have dropped significantly
in recent years, and researchers are
working to find new treatments.
“Sepsis is your body’s toxic
response to infection,” explains
Marijke Vroomen Durning, a
Montreal health writer and media
spokesperson for Sepsis Alliance, an
organization aimed at raising public
awareness of the syndrome and
supporting survivors. While it’s not
clear why, in some cases, an infection
sets the immune system spiralling
out of control. And the infection
needn’t be caused by something as
serious as surgery: any procedure or
wound that can introduce bacteria
into the body—including the
insertion of a catheter to empty the
bladder—has the potential to result
in sepsis.
When a virus, bacterium, or
fungus (such as certain strains of
yeast) gets into your body and churns
out copies of itself, it can release
various toxins, which in turn trigger
the release of intensely inflammatory

response is called sepsis; sepsis that
progresses to the point of organ
failure is classified as “severe.” When
sepsis triggers the most dramatic type
of organ failure—cardiovascular
collapse—the result is referred to
as “septic shock.” Not surprisingly,
the more grave the illness, the higher
the risk that the condition will be
fatal: according to figures from
the Canadian Institute for Health
Information, in 2008–09, 20.9 per
cent of Canadians with sepsis died
of the condition, versus 45.5 per
cent of those with severe sepsis.
Another process, which takes
place simultaneously, also contributes
to organ damage and failure. Because
the immune and blood-clotting
systems are intimately intertwined,
sepsis switches on the former and the
latter, causing tiny clots to form in the
blood vessels. If clots pile up and
block the blood vessels that feed a
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“We have very good ways to fight
infection; what we don’t have are ways
of fighting the body’s response to the
infection.”
itself sometimes open the gates
to further systemic infection, says
Barry Janssen, a scientist and sepsis
researcher at the Lawson Health
Research Institute in London, ON. “If
the gut fails, bacteria from the gut can
get into your bloodstream,” he explains.

Treating Sepsis
There are relatively few things doctors
can do to treat sepsis, and they’re the
same strategies that have been in use
for decades. “So far, few things have
stood the test of time,” Dr. dos Santos
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says. “One is identifying the organism
responsible and trying to control the
source,” by, for instance, giving an
antibiotic to fight a specific strain of
bacteria.
Still, until recently, antimicrobial
drugs were given relatively short shrift,
Kumar says. Giving these drugs
“wasn’t a huge priority,” he says,
“because the thinking was that once
the inflammatory cascade had been
triggered, it continued on its own,”
even if the infection itself was brought
under control.
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The other mainstay of treatment
is using the means available to
temporarily take over the functions
of failing organs to give the body
time to recover. This includes
strategies such as using a mechanical
ventilator to take over for failing
lungs and using a dialysis machine
to step in for faltering kidneys.
“There is evidence that supportive
care might be useful,” Kumar says.
Yet even life-support has limits: not
only do treatments such as dialysis
not work as well as the organs they’re
intended to pinch-hit for, there are no
interventions to protect or support
the brain, Kubes says. Currently, all
doctors can do is use sedation to ease
brain-related symptoms of sepsis.
So perhaps it shouldn’t be surprising
that, until a relatively short time ago,
up to 50 per cent of people who
developed sepsis ultimately died of it.
Thus far, attempts to broaden
t re at ment opt ion s have been
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particular organ, the
orga n i s st a r ved of
oxygen and nutrients,
resulting in damage and
loss of function.
When logjams of
clots block circulation
to t he f i ngers , toe s ,
a r m s , a nd leg s , t he
affected tissues can die
and turn gangrenous,
spurring the spread of
infection to adjacent
areas. “If you don’t get
any blood flow to the
limbs, doctors have to
cut them off to save
you,” notes Paul Kubes,
lead researcher for the
Alberta Sepsis Network
and director of the
University of Calgary’s
Snyder Institute for
Chronic Diseases.
Organ failure can
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disappointing, to say the least.
According to dos Santos, who is
also an assistant professor of
medicine at the University of
Toronto, 104 randomized clinical
trials in the field of sepsis have
failed to produce positive results.
In fact, the only drug ever to have
been approved for treating severe
sepsis—a sort of combination
anti-inflammatory/anticoagulant
c a l le d re c ombi n a nt hu m a n
activated protein C, or rhAPC—
was withdrawn from the market
by the manufacturer when studies
conducted after its release showed
it had little effect on outcomes,
regardless of its whopping price
tag. (Many Canadian scientists,
dos Santos included, are hard at
work pursuing promising avenues
for future therapies; see sidebar,
page 24.)
“We have very good ways to
fight infection; what we don’t have
are ways of fighting the body’s
response to the infection,” says Dr.
Gordon Rubenfeld, chief of the
Trauma, Emergency, & Critical
Care Program at Sunnybrook
Health Sciences Centre and a
professor of medicine at the
University of Toronto. And thanks
to growing antibiotic resistance
and declining investment in
developing new alternatives, we
may not even be able to fight
infection for much longer.
On the bright side, scientists
have discovered how to use the
interventions we do have to much
better effect. Pioneering studies led
by Kumar and confirmed by other
researchers have shown that, “for
ever y hou r delay i n sta r t i ng
antimicrobials after cardiovascular
collapse, you increase the risk for
imminent death by about 7½ per
cent,” Kumar says. Seven or eight
ye a rs a go, pr ior to Ku ma r’s
landmark work, “the median
time to get antibiotics on board
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was about six hours,” he says. “In
Winnipeg, we’ve cut our times down
to about 2½ hours, so our mortality
for septic shock is down from 65 per
cent to about 20. Since we get about
500 cases of septic shock annually,
we’ve saved about 200 lives a year.
Giving antibiotics within an hour
of recognition was adopted as an
international recommendation, and
we’re seeing huge decreases in
mortality across the board.”
“We’ve learned the really basic

stuff—early recognition, early anti
biotics, and f luids are the most
important,” adds the University of
Toronto’s Dr. Rubenfeld. “This stuff
isn’t very sexy,” he acknowledges, but
says that simply applying this practice
systematically has revolutionized the
treatment of sepsis.

Alarm Bells
Because the symptoms of sepsis in its
earliest stages are impossible to dif
ferentiate from those of a garden-var

Canadian Sepsis Research
Many Canadian scientists are try
ing to tease apart the secrets of
sepsis, and a number of them are
making discoveries that hint at
new avenues for treatment. Here’s
a sampling of some of the ques
tions they’re pursuing.
• A protein that’s already been
approved for use in humans (for
certain types of medical im
aging) is being developed by a
Chinese pharmaceutical com
pany as a potential sepsis treat
ment. In studies led by Qingping
Feng, a scientist at the Lawson
Health Research Institute and
professor at Western Univer
s i t y’s S c h u l i c h S c h o o l of
Medicine & Dentistry in London,
ON, annexin-A5 more than
quadrupled survival rates (from
nine to 39 per cent) in an animal
model of full-blown sepsis.
• Barry Janssen, also a scientist
at Lawson, is studying the ef
fects of carbon monoxide in
sepsis. Research hints that pretreating experimental animals
with carbon monoxide reduces
the effects of sepsis and im
proves the odds for survival.
• A number of scientists are
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using a special type of stem cell
both as an experimental treat
ment for sepsis and as a tool to
try to identify other potential
treatments. “Recent data has
shown that treatment with
mesenchymal stem cells im
proves morbidity and mortality
from sepsis,” says Dr. Claudia
Chimisso dos Santos, a clin
ician-scientist in the depart
ment of Critical Care Medicine
at St. Michael’s Hospital and an
assistant professor of medicine
at the University of Toronto.
Mesenchymal stem cells—
which can mature into various
specialized cells—are immuneinert: they don’t set off a trans
plant-rejection-type immunesystem reaction. Essentially,
these cells seem to act as a
sort of re-set button, restoring
the balance of the immune sys
tem. Another area of research
is focusing on trying to follow
the chain of events these cells
set in motion, “so that in future,
we can generate chemical
compounds that would mimic
the beneficial effects,” dos
Santos explains.
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iety viral infection such as the flu,
early recognition turns out to be a bit
trickier than it sounds. So when
should you suspect you might have
sepsis?
First, it’s worth knowing what
kinds of factors, besides age, are
linked with an increased risk. These
include diabetes; chronic liver, lung,
and kidney disease; lack of a spleen;
and an immune system impaired by
disease and/or medications such as
steroids and chemotherapy drugs. If
you have any of these conditions, it’s
crucial to be on the alert if you have
any kind of wound, surgery, or other
procedure (including getting a tattoo
or spa pedicure) that can introduce
infection. While it’s always best to
take precautions against getting
infections—such as by getting an
annual flu shot, washing your hands
frequently, and observing stringent
hygiene measures when caring for
wounds or using devices such as
catheters—doing so is even more
important if you have one of these
conditions. A recent history of any
of these things or any kind of
infection, ranging from the flu to a
bladder infection, should set off
alarm bells should you develop any
of the possible symptoms of sepsis.
So what are some of those potential
clues?
“A change in mental status is one
of the warning signs,” says Mark
Lukewich, a senior lab demonstrator
at Brock University in St. Catharines,
ON, who received a CIHR scholarship
for his Ph.D. research on sepsis.
Thornhill’s Rhea Copeland, for
instance, appeared to be delirious
after coming out of surgery. “My
daughters said I was acting very
strangely—I was talking out of my
head,” she says. While medical staff
thought Copeland was simply taking
a bit more time than usual to shake
off the effects of the anaesthetic, her
daughters Gail and Tammy knew
something wasn’t right. “She had had
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three surgeries in the previous three
years, so we knew what she was like
when she was recovering, and this
wasn’t following the same pattern,”
Gail recalls. It took Gail and her sister
three days to convince medical
personnel of this before a surgeon was
called in to clean out the infection in
her abdomen.
For Chatham, ON, resident Shirley
Hill, the first clue was the agitation
and anxiety she began to feel while
her brother was visiting on the
morning following her procedure.
“My mind was racing a mile a minute
and I just kept thinking, Why don’t
you leave so I can go to bed?” she
recalls. “When he left, I just burst into
tears.”
Fever (particularly if it’s very high
or accompanied by strong chills or a
severe headache) is another hint that
something may be amiss.

After Hill went to lie down, her
son, who’d read the literature Hilll
had been given upon discharge
from the hospital, checked Hill’s
temperature and discovered it was
slightly elevated. “He kept coming
back every 15 minutes to take my
temperature, and it just kept going
up,” she says, “so he said, ‘You have to
go to the hospital.’” Feeling fluish but
not direly ill, Hill resisted, but her son
insisted, so she gave in just to get him
off her back. “He saved my life,” she
says. “If he hadn’t been there, I would
have gone to sleep and probably
would have died in my bed. Having
people know what to look for is really,
really important,” she says. This is
especially true if your own mental
functioning may be impaired.
By the time Hill arrived at her
local hospital’s ER, which is only a
10-minute drive from her home, she
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Above are the solutions
to this month’s Sudoku
puzzles, page 61.
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w a s h av i ng suc h d i f f ic u lt y
breathing that she felt as if she’d
forgotten how. (Rapid breathing is
another possible red flag, as are
pale, cold, or clammy skin, rapid
heart rate, blue lips, low or no
urine output, severe abdominal
pain, and severe localized pain.)
“They triaged me really quickly
and took my blood pressure,
which I’m sure was nose-diving,”
Hill recalls. “When I said I’d had
a kidney stone taken care of the
day before, they started adding up
the facts.”
Almost immediately, Hill was
sent up to the ICU with a diagnosis

survived their encounters with sepsis,
neither was left unscathed.
Copeland, who spent seven
weeks in the ICU followed by five
weeks at a rehabilitation facility,
is grateful to have regained her
ability to do most normal tasks
after waking up in the ICU unable
to move anything but her eyes.
However, now she needs a walker
to get around. Her hands feel
swollen and don’t work perfectly,
and, she says, “I hurt from my toes
to my head.” Still, she says, “I eat
well, I sleep well,” and she obviously
cherishes her family’s company.
Shirley Hill spent nearly four

Rapid breathing is one possible
warning sign, as are pale, cold, or
clammy skin, rapid heart rate, blue lips,
low urine output, and severe pain.
of probable sepsis. In t he 30
minutes it took to confirm that
suspicion, Hill had developed
full-blown pneumonia and a
raging gastrointestinal infection.
“A ll sor ts of t hings star ted
surfacing,” she says, including a
rash of dark spots (caused by tiny
clots) that began blooming on
her skin. (This type of rash—
which typically doesn’t whiten
when pressed—is a not her
potential warning sign.) “Within
a n hou r, I went f rom feel i ng
relatively norma l to being at
death’s door.” Indeed, once the
worst of Hill’s ordeal was over,
physicians told her that by the
time she had arrived in hospital,
her condition was so grave that
she would have died within two
hours without treatment.
While both Copeland and Hill
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months able to walk only the
distance from her bed to the
bathroom. She still tires easily—she
needs to rest after having a shower.
She has difficulty sleeping and feels
faint if she has to stand for any
length of time; she waits in the car
while her husband stands in the
grocery store checkout line. Once
very socially active, she now feels
completely drained after spending a
few hours with company and finds
the noise at a typical busy restaurant
makes her feel frantic.
“I’m glad I’m here,” she says.
“We don’t hear anything about
sepsis, and yet every two minutes,
someone in the United States dies
of it. Making the public more
aware of it could save lives. I
mean, if my son hadn’t been on
his toes, we wouldn’t be having
this conversation.” n
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