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Iust an Upset
Stomach?

An unfamifiar pathogen attacks

unsuspecting passengers on a jetliner

NOT LONG AFTER LANDING, AN ATTENDANT ON
Flight 386 knew something was wrong.
Between gurgles, pings, and cramps, her
gut felt like a punching bag. She quickly
disappeared into the lavatory.

Meanwhile, in a different part of town,
a passenger from the same flight was also
in distress. Her bowels were running like
water. Suddenly it dawned on her: This
intestinal bug was out of control.

In a third house in the sprawling me-
tropolis, a 70-year-old man who had just
flown 6,000 miles to visit his family
checked his shaving kit to see if his di-
‘arrhea pills were stil] there. Well, maybe
he should take a couple: This iflness was
worse than usual.

Three days later, the flight attendant
and the sightseer were recovering. The
grandfather was dead,

IN JANUARY 1991, EFIDEMIC CHOLERA SUREACED
in South America for the first time in the
20th century. Originating in coastal Peru
and rippling inland, the toxic tide reached
14 Latin American countries and spread
as far north as Mexico, infecting nearly
half a million residents and killing 4,000.
But on Valentine’s Day 1992, cholera
was the last thing on the minds of the
356 passengers and crew on Aerolineas
Argentinas Flight 386. The flight had
been uneventful, departing Buenos Aires,
Argentina, stopping in Lima, Peru, and
then fanding in Los Angeles. But 24 hours
Iater, diarrhea struck six of its passen-
gers. On February 16, 25 more were af-
fected. By February 17, the toll was up
to 54 infected and one dead.
Sometimes [ wonder if those early suf-
ferers realized they were part of an out-
break. They certainly had no way to
compare notes, dispersed halfway around
the globe. On February 19, however, five
Los Angeles—area hospitals reported stool
cultures growing the bacterium Vibrio

A 1912 iltustration from a French magazine dramatized the toll an ofd disease took on Turkish froops
during the Baikan Wars, In modern times, it kitled 20,000 refugees during the 1994 civil war in Rwanda,

cholerae—all from travelers on Flight
386. That’s when the warning bell
sounded, and county health officials knew
they had to try to find the remaining 351
passengers and crew. From a medical
standpoint, they were late, Although most
cholera patients suffer only mild to mod-
erate diarrhea, others have been known
to drop dead in a day.

There was a second reason to track the
entire planeload of people. In order to

pinpoint the source of the outbreak—
presumably cholera-laced food served on
board—ealth anthorities had to survey
as marny passengers as possible, both with
and without symptoms. At the same time,
another question gnawed: Could public-
health detectives find the tainted food
before other flights were exposed?

In Los Angeles, the crisis couldn’t have
come at a worse time. On the same week-
end the cases broke, a fire closed the
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downtown offices of the county’s acute
communicable disease unit, In makeshift
quarters miles from home, the frontline
squad launched an investigation without
computers, files, or phones. Looking back,
the unit’s chief, Laurene Mascola, recalls

one silver lining. “The good thing ... was

that all of us were in one big, open area.
- And so we worked very efficiently, as we
had few other distractions.”

They still faced a tall order: reviewing
customs declaration forms to identify
heads of household on the flight, calling
and faxing to determine who else was on
board, talking to crew members (this re-
quired delicate negotiations with the air-
line), and cajoling caterers in Buenos
Aires and Lima for menus, all the while
juggling daily press conferences with
news-hungry reporters.

- Somehow, the wobbly effort succeeded.
When investigators finally reached the
sick and the well, compared their food
diaries, and tested their lab samples, a
shrimp salad prepared in Lima was the
smoking gun. The other good news? Cnly
Flight 386 had served the microbe-laden
dish. On the other hand, of 194 passen-
gers and crew who submitted blood or
stool samples, 100 had undeniable evi-
dence of recent cholera infection.

As a tropical-medicine specialist, I first |

heard about the rash of cholera from
‘newspapers. It was a big story because
the circurnstances of the outbreak were
- so unusual. Nobody expects to get cholera
* on an airplane,
The disease typically occurs in regions
where diarrheal llnesses spread easily be-
cause of inadequate sanitation. As many
. as 2 million infants and toddlers in de-

- veloping countries still succumb to diar-
rhea every year. Most of these deaths are
not from cholera, however, While the in-
testinal pathogens Rotavirus and toxin-
producing Escherichia coli are pervasive
in hygiene-poor countries, cholera is more
often a sporadic wildfire that snakes

throtigh high-risk settings and even crosses

oceans, When it’s not wreaking havoc in
a favela or a refugee camnp, the organism’s
usual survival strategy is to hide out in
brackish waters affixed to the horny exo-
skeletons of plankton and shellfish, an an-
cient form of bacterial hibernation.
What cholera and harmful E. coli have

Cholér_a-causing bacteria hitchhike around
the world on the backs of millimeter-iong
c_rustac':eans called copepods {above).

in common is a poison (alse known as an
enterotoxin) that binds to the inner Iin-

* ing of the small intestine, As a result, fiwid

and electrolytes are secreted rather than
absorbed, and the affected gut gushes like
a broken fire hydrant. Cholera toxin in
particular is so potent that some victims
purge as much as a liter per hour of nearly
clear diarrhea, known to medical officers
during the British raj as rice-water stool.
Even today, if patients in this subgroup
dor't receive intravenous fluids or down

training program. “How would you like to
discuss a case of traveler’s diarrhea in next

week’s:Grand Rounds?” he asked.

“Sure,” I said. “Just fax me the write-up.”

Soon I was reading about a middle-
aged woman who had recently returned
from El Salvador. On her flight to Los
Angeles, she developed abdominal pain,
vomiting, and profuse, watery diarrhea.
After three days, too weak to even hold
up her head, she was brought to the hos-
pital. Her lab values told the rest of the
story. Her blood was highly concentrated,
her potassium dangerously low; and her
kidneys had nearly shut down.

This has got to be cholera, I thought. T
wander how the residents handled the case?

The following weel, my question was
answered when two young doctors-in-
training stepped to the podium. What

" they described next would make any res-

idency director glow with pride, Suspecting
cholera from the outset, they infused six
liters of an intravenous glucose-electrolyte
solution known as Ringer’s lactate solu-
tion, inserted a urinary catheter and a rec-
tal tube, and then meticulously charted
I’s and O’ (medicalese for “intake” and
“output”) through all orifices in order to

- The affected gut gus

shes like a broken fire

 hydrant. This toxin is so potent that some
victims purge asmuchasa llter per hour

Inassive amounts of a glucose-electrolyte
solution like that found in popular sports
drinks, they can die from desiccation.

- Sadly, the grandfather from Flight 386 -

turried out to be 4 textbook example of
a worst case. Three days after becoming
infected, his blood pressure became dan-

gerously low, his pulse weak and thready,

his bowel bulging with fluid, while para-
doxically; his oral membranes were S0
dry that one examiner’s tongue depres-
sor stuck to the roof of his mouth. By the
time he reached an intensive care unit,
he was comatose, and his tissues were
dangerously acidic, Despite heroic res-
cue efforts, he died within hours.

SEVERAL YEARS LATER, ] RECEIVED A PHONE CALL
from the director of a nearby farnily-practice

replace the exact arnount of fluid needed.
They also started doxycycline, an antibi-

“otjc that lessens cholera’s overwhelming

fluid loss as well as its bacterial stool count.

'Their management was flawless. Slowly,

the patient’s kidneys began to work again,

" and her diarrhea abated. Five days later,

the patient walked out of the hospital vi-

-brant and well.

Of course, a little credit also goes to

- Flight 386. Where I live, it made cholera
- 2 household word.




© VITAL SIGNS

stoned, eroded. Forget that. Under the ™
 [microscope, he’s loaded with worms.”
‘Worms—including roundworms,
B - [tapeworms, and flukes—hold a special

B place among the human body’s in-

|  |vaders. For one thing, they’re big, mea-
‘lsuring anywhere from one quarter of -
-an inch to more than three feet, They , .
“{also exploit nature, sometimes using -
" {intermediate hosts like fish and snails -
:to further their life cycles, And once -
[they’ve made their way into a host,
many species have sex and lay eggs.

- When I Iooked at the major’s biop-
sies, I coitld see male and female worms
_ lentwined in the intestinal tissue. De- |

Iposited nearby were rust-brown worm " -
eggswith lateral spines, With a ltfleimag-

Seitominris

7

At i

Eg
|
|

il
H
H

" Left: The blood fluke, Schistosoma
mansoni, uses two suckers to attach to
intestinal blood vessels in humans.

mation, the eggs looked like human heads
with beaked noses pointed sideways.
K To a parasitologist like me, that pro-
B e — file is the hallmark of just one species:
. P R Schistosoma mansoni. The biopsies of-
]ust a Fluke > S fered living proof: Major Al Rahim was
el . infected with a strain of fluke that, to-
' gether with four related species, con-
stitutes the world’s most deadly worm
|scourge. Currently, there are some
200 million people with schistosomi-
WITH HIS DARK HAIR, BURNT-SIENNA SKIN, AND FLASHING TEETH, HE LOOKED LIKE| asis worldwide. And because water
an actor off the set of Lawrence of Arabia. In fact, he was a career military man| |development projects such as dams
far from home. Major Ali Al Rahim was 2 Saudi Arabian pilot assigned to two| |and irrigation systems actually aid
years of elite training at an air base in southern California. He was pleased! [schistosomes’ spread, the number of
with his posting, but he had a problem: unrelenting cramps and diarrhea., |infected people in developing countries
“Could it be the food?” he wondered. Some days after lunch he shuttled from may rise in coming decades.
flight lab to lavatory nearly every hour. - Freshwater is the prime milieu of
The major’s gut had plagued him for  troenterologist at the university hos-! [schistosomes. Consider the fate of
years, but never like this. After seeing  pital where I work? Yes, the answer schistosome eggs passed in stool. If
the base medic, he began taking anti- came back. One week later, Mark per-| lan infected human defecates in or
motility drugs. But the problems didn’t ~ formed Major Al Rahim’s colonoscopy.| |near freshwater, the eggs rupture, re-
§0 away, so he returned to the clinictime ~ The next day, I was paged. | [leasing embryos. Propelled by micro-
and again. Then he showed up one day “Claire, you won’t believe it when| [scopic beating hairs called cilia, the
“with a tender belly and a bloody stool.  you see this guy’s biopsies;” Mark said. embryos home like stealth bombs to
That’s when an official request went ~ “At first when I *scoped him, I thought| |freshwater snails. Once invaded, the
forth. Would the Saudi consul OK  his mucosa was a dead ringer for ul-| |snails transform into parasite hatch-
a visit with Mark Griffin, a top gas-  cerative colitis: hemorrhagic, cobble-| leries that over the ensuing weeks pro-

When a sick stomach won't gd awag,'";a good patient history can help
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B _ : . duce thousands of fork-tailed baby
: @ The severity of schistosomiasis varies: Some 120 million schistosomes. The newborns, called
€:@ | Poople have no symptoms; 60 million have moderate illness; ¢ercariae, have up to 48 hours to pen-
| & @ 20 million have severe disease. An estimated 80 percent etrate human skin or die trying. -
k= o1 ) of all snhislnsamias_is cases—and all of the mosi severe—are
A ® eoncenirated in Africa, mosily in the sub-Saharan nations.
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The barb on this schistosome egg may help it move from the blood into tissue.' :

< Now picture life in the tropics, where
schistosomes thrive. Countless human
pastimes—bathing, fishing, washing
clothes—entail water contact. If cer-
cariae are nearby, they can breach the
skin in just three 1o five minutes, no cut
or crack required. They then pierce cap-
illaries and bodysurf the bloodstream
to reach their beachhead: the veins lac-
ing the human bladder and gut.

Adult schistosomes measure a quar-
ter to three quarters of an inch long.
Most dweil in humans for five to 10
years, although a hardy few survive
two or three decades. Whether short-
or long-lived, they copulate nonstop
once settled into their venous burrows.
Except, that is, when the female fluke
briefly detaches from the male’s ver-
tical cleft (the “schist”) to lay eggs. A
mature, partnered 5. mansoni female
deposits 100 to 300 eggs per day.

In considering Major Al Rahim’s case,
schistosome eggs were my real worry.
Like buckshot, they scatter through the
abdomen and pelvis, sometimes also
lodging in the lungs, brain, and spinal
cord. Surrounding each egg are pin-
points of inflammation that eventually!
coalesce into scars. When a human has
been infected with schistosomes for:
years, the end result can be pain, blood-

tinged urine, diarrhea, a swollen liver
and spleen, and—in the worst case sce-
nario—dilated esophageal veins called
varices that can spurt like oil wells.
'With Major Al Rahim’s heavy worm
load, I figured his tissue egg counts
were astronomical. Any complication
was possible. And so I took extra care
performing his physical examination.

“Does it hurt here?” I asked when I
got 1o his lower abdomen. The major
answered with a wince as I pressed right
over his inflamed colon. Then my fin-
gers came upon the fleshy peninsula of
an enlarged liver extending below his
ribs on the right. Inwardly, I grimaced.
The evidence for advanced inflamma-
tion of the liver and spleen—the chronic
immune response to the schistosome
eggs—was growing stronger.

“First we'll do a baseline abdomi-
nal CT scan,” I told the major, “then
we'll order up your pills.”

In most parts of the world affected
by schistosomiasis, X rays and scans
have little place in managing the dis-

ease. The best use of limited health .
care resources in such settings is sim- -
ply mass treatment. Every six to 12 -

months, for example, groups of Egypt- '
1ian schoolchildren in the Nile delta re-.

ceive praziquantel, a safe and effective
antihelminthic drug given by mouth.

Our technology-rich health care sys- .
tem in the United States, however, op-

erates differently. When we're treating

patients with exotic ailments, high-tech . -
Tesources can sometimes teach us new

lessons about old diseases. -

That was my reasoning when I sent

Major Al Rahim for a full scan of his-
intra-abdominal organs. ‘As I'd ex-

pected, his liver was diffusely scarred " |

and his spleen was twice the normal
size. Left untreated, his illness could

easily progress within a few years to.

full-blown esophageal varices and fa-
tal hemorrhage. Because the major
could be assigned anywhere around
the world, I worried where he mlght _
be when the dam broke.

I treated the major with two c_ourses
of praziquantel, and months later I re-
peated his scan. Much to my amaze-
ment, his swollen organs looked normal.
For the first time in nearly a year, he
said, his diarrhea and cramps were gone.
Finally he could focus full attention on
his military assignment. And yes, he as-
sured me, he would continue taking
praziquantel over the next several years
to wipe out the final traces of the worms.

At that point, my job was done. But
one nagging question remained. How
on Earth, I asked, did Major Al Rahim
pick up schistosomiasis in the first place?
After all, he had grown up in a desert.

“Yes, of course,” the major said, with
a grin, “the earth was dry most of the
year. But, remember, my home was also
an oasis. When the waters came, like
any boy, naturally I splashed and played”

Ah, yes. Mystery solved. &

THE CASE DESCRIBED IN VITAL SIGNS IS BASED
ON A TRUE STORY. SOME DETAILS HAVE BEEN
CHANGED TO PROTECT THE PATIENT'S PRIVALY.

THE DOCTOR IS IN
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