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It was Labor Day weekend when the first patients began to trickle into an 
Ypsilanti, Mich., hospital complaining of headaches, sensitivity to light, and neck 
stiffness. Laboratory tests of the patients’ spinal fluid strongly suggested meningitis and 
physicians started treatment. 

But in a cluster of offices on the third floor, four of Saint Joseph Mercy Ann 
Arbor Hospital’s infectious disease specialists wrestled with a puzzle: Why couldn’t the 
laboratory identify the microbe causing the infection? 

Later that week and some 500 miles away, a 51-year-old woman developed a 
powerful headache radiating into her face and headed to a Baltimore-area emergency 
room. She was discharged after a normal brain scan, but returned the next day with 
distressing symptoms: double vision, nausea, vertigo, and a loss of muscle coordination. 
As her condition worsened, a spinal tap provided no clues to the underlying cause. 

And then in mid-September, Dr. Robert Latham at Saint Thomas Hospital in 
Nashville, Tenn., found himself perplexed by the case of a woman who returned to the 
hospital after a treatment for meningitis stopped working. Lab tests showed signs of a 
raging infection, but similarly, he could not identify the culprit. 

At hospitals scattered across the country, it was the horror story of the waning 
days of summer. Teams of physicians faced the same medical mystery — patients with 
life-threatening infections with an unknown cause. There were subtle hints that they were 
dealing with a highly unusual illness, and astute clinicians and state and federal health 
officials worked to connect the dots. Ultimately, they would discover that these 
seemingly isolated cases were the leading edge of an outbreak of a fungal meningitis so 
rare that many doctors will never see a case in their lifetimes. 
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the waning days of summer.
Teams of physicians faced the
same medical mystery — pa-
tients with life-threatening in-
fections with an unknown
cause. There were subtle hints
that they were dealing with a
highly unusual illness, and as-
tute clinicians and state and
federal health officials worked
to connect the dots. Ultimately,
they would discover that these
seemingly isolated cases were
the leading edge of an outbreak
of a fungal meningitis so rare
that many doctors will never
see a case in their lifetimes.

The cases would quickly be
linked to three batches of an in-
jected steroid produced by a
Framingham compounding
pharmacy, but by that time
14,000 people in 23 states had
received the injections for back
and joint pain. More than 300
have fallen ill, and 25 have
died.

Still immersed in treating
the illness, most doctors have
not had time to reflect on it.
But Latham compared the ini-
tial confusion, frustration, and
growing alarm to the early
1980s, before HIV had been
identified as the cause of AIDS.
The impact of a tainted drug
could never be compared to
that global epidemic, but at
Saint Thomas, where 38 pa-
tients have now been treated,
the medical team had the same
feeling of being overwhelmed
by an unknown that was bigger
than anyone imagined.

“When the HIV patients
first started presenting, we
were all scratching our heads,
saying, ‘What in the devil is
this?’ ” Latham said. “Those of
us here at Saint Thomas are
having an experience similar to
San Francisco General in the
early 1980s, when young men
were walking in” with pneumo-
nia and cancer.

This time, the patients walk-
ing in were mostly middle-age
and elderly, with signs of men-
ingitis.

The struggle for answers
Elwina Shaw of Denton,

N.C., received the third of a set
of epidural injections for back
pain at the end of August. A vi-
brant 77-year-old, Shaw was
generally healthy, said her
daughter, Dawn Frank, aside
from a little bit of knee pain
and the back trouble. She want-
ed back surgery, but she had
been steered instead toward
the shots to see whether they
would help.

Shaw was working in her
garden one day in September
when she got a terrible head-
ache, Frank recalled. Shaw
went to the doctor, and at first
was told she was having mi-
graines. But they didn’t go
away. She went to the hospital
for a brain scan, but it still
wasn’t clear what was wrong.
She was sent home, Frank said,
and was told it might be a vi-
rus.

Finally, on September 25,
Frank brought her mother back
to the hospital, determined
that doctors would not send
her away until they could fig-
ure out what was wrong. Near
midnight, she remembers, they
did a lumbar puncture, draw-
ing out a sample of spinal fluid.

Frank prayed it would not
be bad. Shaw’s 80-year-old hus-
band, Rex, needed her. A tal-
ented seamstress, eloquent
writer, and a woman of great
faith, she filled their home and
lives with grace and love. She
never drew attention to herself,
and had always embraced be-
ing a homemaker and mother.

The test results were clear:
meningitis of unknown cause.
Unbeknownst to her physicians
and her family, Elwina Shaw
had joined the constellation of
cases that were challenging
doctors and wrenching families
in other states.

In Michigan, patients who
responded initially to treat-
ment for meningitis returned
to the hospital, worse. In Mary-
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land, the 51-year-old woman’s
spinal fluid was tested for bac-
terial infection and viruses
ranging from West Nile to her-
pes as medical teams tried to
treat her, according to a report
published in the Annals of In-
ternal Medicine. Within a week
and a half of being admitted to
the hospital, she was brain
dead. In Tennessee, doctors
were struggling to figure out
how to help the woman who
had seemed to recover, then re-
lapsed.

Dr. Varsha Moudgal, an in-
fectious disease specialist at
Saint Joseph Mercy Ann Arbor
in Michigan, said physicians
there had been mulling over
several unusual aspects of their
handful of cases. Some patients
seemed almost too well, Moud-
gal said, explaining that menin-
gitis patients with the kind of
sky-high counts of immune
cells and extremely low glucose
levels doctors measured would
typically have more symptoms,
such as altered mental abilities.

“They came in and didn’t
appear to be as ill as their cere-
brospinal fluid picture suggest-
ed,” Moudgal said. “They were
talking to us. They were sitting
up.”

Others had severe symp-
toms but their lab tests suggest-
ed their infections were not
that bad.

The doctors turned to spe-
cialists in microbiology and pa-
thology, asking them to rack
their brains for better diagnos-
t i c m e t h o d s . P h y s i c i a n s
scoured the medical literature
to see whether past cases could
teach them how to treat their
growing cluster of patients. Dr.
Anurag Malani said he heard
rumbles of a case at another
hospital that echoed theirs.

“We knew something was
wrong, but it was hard to put a
finger on it,” Malani said. “In
hindsight, I think a lot of other
places were feeling the same
frustration.”

Meanwhile, in Tennessee,
Dr. April Pettit, an infectious
disease specialist at Vanderbilt
University Medical Center, had
been struggling with the same
disturbing pattern: A man in
his 50s with what appeared to
be meningitis. He initially re-
sponded to treatment, went
home, and then returned, the
infection careening out of con-
trol.

When he came back, she re-
ported in the New England
Journal of Medic ine this
month, he was visibly ill and
his speech unintelligible.
Searching for answers, she told
the laboratory to test for un-
usual microbes, such as fungi,
even though such infections
are quite rare, usually occur-
ring in people with suppressed
immune systems.

“On morning rounds, Dr.
Pettit gets a call from the mi-
crobiology laboratory,” said Dr.

William Schaffner, an infec-
tious disease specialist at Van-
derbilt who is familiar with the
case. “She steps out to get the
call, and she receives the infor-
mation the cerebrospinal fluid
has grown a fungus: aspergil-
lus. She is dumbfounded.”

A common denominator
Pettit reviewed her patient’s

history, to see whether there
was anything unusual, any-
thing that could explain why an
otherwise healthy, middle-aged
man with no immune system
problems could have gotten
such a rare type of meningitis.
Several weeks earlier, she
learned, he had received an epi-
dural steroid injection at Saint
Thomas Outpatient Neurosur-
gery Center. It was the only
thing that stood out. She con-
tacted the Tennessee Depart-
ment of Health.

Dr. Marion Kainer of the
health department immediate-
ly got in touch with the infec-
tion prevention staff at Saint
Thomas. She told them of the
man in his 50s, whose disease
had followed much the same
trajectory as their patient —
and who had also received an
injection. Latham knew his pa-
tient had also gotten an epidur-
al injection at the hospital’s
neurosurgery clinic, but previ-
ously he had no reason to con-
nect it to her symptoms.

“The fact we had two people
with strange presentations, re-
lated to the epidural injection, I
hope would have been a bell-
wether for us,” Latham said.
But that day, they got an even
clearer message that some-
thing larger was going on: An-
other person had been admit-
ted with similar symptoms.
That person had also had an in-
jection at the same place.

Saint Thomas closed its Out-
patient Neurosurgery Center
on Thursday, Sept. 20, and
Tennessee notified the Centers
for Disease Control and Preven-
tion in Atlanta. Latham accom-
panied state health officials on
an inspection of the facility to
see whether there were any
clues as to where the infection
had come from: Did the clinic
have the proper infection-con-
trol policies and procedures?
Was there a chance equipment
had been contaminated? Could
it have been a contaminated
drug?

By that Sunday, other proba-
ble cases had been identified in
Tennessee, and the next day the
Tennessee Department of
Health contacted their counter-
parts in Massachusetts. Late in
the evening, the Tennessee offi-
cials told the Bay State regula-
tors of six rare fungal meningi-
tis cases that had developed be-
tween July 30 and Sept. 18 in
their state. The patients had at
least four things in common:
one being that they had re-
ceived an injection of methyl-

prednisolone acetate made by
New England Compounding
Center.

A day later, state regulators
a s k e d t h e o w n e r s o f t h e
Framingham compounding
pharmacy to compile a list of
all the medical centers that had
been shipped medication from
three batches of the steroid
that federal off ic ials had
flagged as suspicious. The lots,
prepared on May 21, June 29,
and Aug. 10, the off icials
learned, had been shipped to
75 locations — and they con-
tained 17,676 doses.

The next day, Sept. 26, the
company voluntarily recalled
the products, but there was still
no firm connection between
the drugs and the outbreak.

Then, physicians at the
High Point Regional Health
System in North Carolina,
where Elwina Shaw was being
treated, received a call from the
CDC. The High Point Surgery
Center was among the places
that received doses of the drug.
The agency official asked

whether there were any pa-
tients with symptoms similar
to the Tennessee cases, accord-
ing to hospital spokeswoman
Tracie Blackmon. High Point
did have such a patient, the
hospital confirmed.

The CDC later said in a
health advisory that it was that
first case outside of Tennessee
that was “possibly indicating
contamination of a widely dis-
tributed medication.” Frank
said her family was told her
mother’s case helped point the
finger at the contaminated
drug.

“The steroid was the com-
mon denominator,” Frank said.

The doctors in Michigan be-
gan to hear news reports of
what was going on in Tennes-
see. They began to realize the
common thread was the epidu-
ral injections their patients had
received at a nearby clinic.

Treating an outbreak
Pinpointing the source of

the infection was only the first
step. Public health officials now

realized that many more peo-
ple were likely to be hospital-
ized in the coming weeks, but
they had little idea how to treat
them. Fungal meningitis oc-
curs infrequently, and the circle
of researchers who study such
infections is small.

The CDC convened a panel
of experts to develop advice for
physicians on what symptoms
to watch for, how to best treat
it, and when to start antifungal
medications. Complicating
matters was the fact that while
the initial case in Tennessee in-
volved a fungus called Aspergil-
lus fumigatus, the subsequent
cases were mainly caused by a
black mold called Exserohilum
rostratum.

Cases of meningitis caused
by aspergillus were rare, say
specialists in fungal diseases,
but cases caused by black mold
were even more so, making the
outbreak almost entirely un-
trodden medical ground. The
large number of elderly victims
was another challenge, because
many had chronic conditions
that could make it difficult to
distinguish symptoms or that
make them unable to tolerate
the harsh drugs.

Expertise rapidly developed
at the centers that were hardest
hit. At Saint Joseph Mercy Ann
Arbor, where 66 patients had
been treated as of Friday, there
was a daily 9 a.m. “huddle” of
health care providers, followed
by a call that drew together
people from across the hospi-
tal, from the chief medical offi-
cer to pharmacists to emergen-
cy room doctors to the infec-
tious disease specialists.

Drug regimens were fine-
tuned to diminish side effects,
and a special clinic was set up
to help patients manage the
disease.

Patients will have to take the
antifungal drugs for a mini-
mum of three months — and
possibly as long as a year.

More staff were brought in
to help manage the flood of
people who came to be tested
for meningitis. On their busiest
day, 66 spinal taps were drawn;
during the last month, a couple
hundred have been performed,
Malani said.

Three patients have died,
but two fell ill before the men-
ingitis cases were connected to
a fungus.

By the time Rhonda Hall
showed up at the hospital a
week and a half ago, systems
and procedures were in place
and the pace had slowed. The
49-year-old bus driver from
Brighton, Mich., was in an acci-
dent a year ago that still causes
her pain. She had recently had
surgery on her left ankle and
got a steroid injection in her
hip.

Soon after, Hall found her-
self clutching the side of her
mattress just to get out of bed,
and she realized that it wasn’t
just an after-effect of the sur-
gery. Something was wrong
with her hip.

After hearing about the con-
taminated injections on the
news, she called and learned
she had gotten one of the bad
shots. She was diagnosed with
a bone infection.

“I was very scared in the be-
ginning,” Hall said last week,
just before going into surgery
to flush out the infected joint.
“Now it’s to the point . . . I want
it over with so I can start heal-
ing and feeling better.”

The lessons learned by phy-
sicians came too late for Elwina
Shaw. During her time in the
North Carolina hospital, Shaw
had two strokes, her daughter
said, but she was able to write
her name in cursive and walk
afterward. Her family was
hopeful.

But her condition worsened,
and she died Friday, Oct. 19.
On that day, the CDC reported
that 271 people were infected,
21 deceased.

Carolyn Y. Johnson can be
r e a c h e d a t c j o h n s o n @
globe.com. Follow her on Twit-
ter @carolynyjohnson.

May 21 – Sept. 26 Steroid injections were administered to an
estimated 14,000 people in 23 states.

First week of September Doctors in Michigan begin to see the first
cases of what appears to be bacterial meningitis.

Sept. 7 51-year-old woman comes to emergency room in the Baltimore
area with radiating headache.

Sept. 10 Saint Thomas Hospital in Tennessee admits a woman with
what appears to be bacterial meningitis.

Sept. 18 Vanderbilt University Medical Center clinician contacts
Tennessee Department of Health because a patient’s spinal tap grew a
fungus.

Sept. 20 Tennessee Department of Health learns Saint Thomas Hospital
has two similar cases. Saint Thomas Outpatient Neurosurgery Center,
where patients got steroid injections, closes.

Sept. 24 Tennessee health officials contact Massachusetts health
officials, notifying them of six patients with rare fungal meningitis, all of
whom received injections of a steroid from New England Compounding
Center.

Sept. 26 Company issues a voluntary recall of three batches of the
drug.

Sept. 28 CDC receives word of a similar case in North Carolina,
strengthening link to New England Compounding.

Infections
(Includes joint infections
and fungal meningitis)

Deaths
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Working to solve a medical mystery

JEFF KOWALSKY FOR THE BOSTON GLOBE

Rhonda Hall, who had a steroid injection, talked with Anurag Malani, infectious disease specialist at a Michigan hospital.

‘The fact we had two people with strange
presentations, related to the epidural
injection, I hope would have been
a bellwether for us,’ Dr. Robert Latham said.

MARK HUMPHREY/ASSOCIATED PRESS
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the waning days of summer.
Teams of physicians faced the
same medical mystery — pa-
tients with life-threatening in-
fections with an unknown
cause. There were subtle hints
that they were dealing with a
highly unusual illness, and as-
tute clinicians and state and
federal health officials worked
to connect the dots. Ultimately,
they would discover that these
seemingly isolated cases were
the leading edge of an outbreak
of a fungal meningitis so rare
that many doctors will never
see a case in their lifetimes.

The cases would quickly be
linked to three batches of an in-
jected steroid produced by a
Framingham compounding
pharmacy, but by that time
14,000 people in 23 states had
received the injections for back
and joint pain. More than 300
have fallen ill, and 25 have
died.

Still immersed in treating
the illness, most doctors have
not had time to reflect on it.
But Latham compared the ini-
tial confusion, frustration, and
growing alarm to the early
1980s, before HIV had been
identified as the cause of AIDS.
The impact of a tainted drug
could never be compared to
that global epidemic, but at
Saint Thomas, where 38 pa-
tients have now been treated,
the medical team had the same
feeling of being overwhelmed
by an unknown that was bigger
than anyone imagined.

“When the HIV patients
first started presenting, we
were all scratching our heads,
saying, ‘What in the devil is
this?’ ” Latham said. “Those of
us here at Saint Thomas are
having an experience similar to
San Francisco General in the
early 1980s, when young men
were walking in” with pneumo-
nia and cancer.

This time, the patients walk-
ing in were mostly middle-age
and elderly, with signs of men-
ingitis.

The struggle for answers
Elwina Shaw of Denton,

N.C., received the third of a set
of epidural injections for back
pain at the end of August. A vi-
brant 77-year-old, Shaw was
generally healthy, said her
daughter, Dawn Frank, aside
from a little bit of knee pain
and the back trouble. She want-
ed back surgery, but she had
been steered instead toward
the shots to see whether they
would help.

Shaw was working in her
garden one day in September
when she got a terrible head-
ache, Frank recalled. Shaw
went to the doctor, and at first
was told she was having mi-
graines. But they didn’t go
away. She went to the hospital
for a brain scan, but it still
wasn’t clear what was wrong.
She was sent home, Frank said,
and was told it might be a vi-
rus.

Finally, on September 25,
Frank brought her mother back
to the hospital, determined
that doctors would not send
her away until they could fig-
ure out what was wrong. Near
midnight, she remembers, they
did a lumbar puncture, draw-
ing out a sample of spinal fluid.

Frank prayed it would not
be bad. Shaw’s 80-year-old hus-
band, Rex, needed her. A tal-
ented seamstress, eloquent
writer, and a woman of great
faith, she filled their home and
lives with grace and love. She
never drew attention to herself,
and had always embraced be-
ing a homemaker and mother.

The test results were clear:
meningitis of unknown cause.
Unbeknownst to her physicians
and her family, Elwina Shaw
had joined the constellation of
cases that were challenging
doctors and wrenching families
in other states.

In Michigan, patients who
responded initially to treat-
ment for meningitis returned
to the hospital, worse. In Mary-
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land, the 51-year-old woman’s
spinal fluid was tested for bac-
terial infection and viruses
ranging from West Nile to her-
pes as medical teams tried to
treat her, according to a report
published in the Annals of In-
ternal Medicine. Within a week
and a half of being admitted to
the hospital, she was brain
dead. In Tennessee, doctors
were struggling to figure out
how to help the woman who
had seemed to recover, then re-
lapsed.

Dr. Varsha Moudgal, an in-
fectious disease specialist at
Saint Joseph Mercy Ann Arbor
in Michigan, said physicians
there had been mulling over
several unusual aspects of their
handful of cases. Some patients
seemed almost too well, Moud-
gal said, explaining that menin-
gitis patients with the kind of
sky-high counts of immune
cells and extremely low glucose
levels doctors measured would
typically have more symptoms,
such as altered mental abilities.

“They came in and didn’t
appear to be as ill as their cere-
brospinal fluid picture suggest-
ed,” Moudgal said. “They were
talking to us. They were sitting
up.”

Others had severe symp-
toms but their lab tests suggest-
ed their infections were not
that bad.

The doctors turned to spe-
cialists in microbiology and pa-
thology, asking them to rack
their brains for better diagnos-
t i c m e t h o d s . P hy s i c i a n s
scoured the medical literature
to see whether past cases could
teach them how to treat their
growing cluster of patients. Dr.
Anurag Malani said he heard
rumbles of a case at another
hospital that echoed theirs.

“We knew something was
wrong, but it was hard to put a
finger on it,” Malani said. “In
hindsight, I think a lot of other
places were feeling the same
frustration.”

Meanwhile, in Tennessee,
Dr. April Pettit, an infectious
disease specialist at Vanderbilt
University Medical Center, had
been struggling with the same
disturbing pattern: A man in
his 50s with what appeared to
be meningitis. He initially re-
sponded to treatment, went
home, and then returned, the
infection careening out of con-
trol.

When he came back, she re-
ported in the New England
Journal of Medic ine this
month, he was visibly ill and
his speech unintelligible.
Searching for answers, she told
the laboratory to test for un-
usual microbes, such as fungi,
even though such infections
are quite rare, usually occur-
ring in people with suppressed
immune systems.

“On morning rounds, Dr.
Pettit gets a call from the mi-
crobiology laboratory,” said Dr.

William Schaffner, an infec-
tious disease specialist at Van-
derbilt who is familiar with the
case. “She steps out to get the
call, and she receives the infor-
mation the cerebrospinal fluid
has grown a fungus: aspergil-
lus. She is dumbfounded.”

A common denominator
Pettit reviewed her patient’s

history, to see whether there
was anything unusual, any-
thing that could explain why an
otherwise healthy, middle-aged
man with no immune system
problems could have gotten
such a rare type of meningitis.
Several weeks earlier, she
learned, he had received an epi-
dural steroid injection at Saint
Thomas Outpatient Neurosur-
gery Center. It was the only
thing that stood out. She con-
tacted the Tennessee Depart-
ment of Health.

Dr. Marion Kainer of the
health department immediate-
ly got in touch with the infec-
tion prevention staff at Saint
Thomas. She told them of the
man in his 50s, whose disease
had followed much the same
trajectory as their patient —
and who had also received an
injection. Latham knew his pa-
tient had also gotten an epidur-
al injection at the hospital’s
neurosurgery clinic, but previ-
ously he had no reason to con-
nect it to her symptoms.

“The fact we had two people
with strange presentations, re-
lated to the epidural injection, I
hope would have been a bell-
wether for us,” Latham said.
But that day, they got an even
clearer message that some-
thing larger was going on: An-
other person had been admit-
ted with similar symptoms.
That person had also had an in-
jection at the same place.

Saint Thomas closed its Out-
patient Neurosurgery Center
on Thursday, Sept. 20, and
Tennessee notified the Centers
for Disease Control and Preven-
tion in Atlanta. Latham accom-
panied state health officials on
an inspection of the facility to
see whether there were any
clues as to where the infection
had come from: Did the clinic
have the proper infection-con-
trol policies and procedures?
Was there a chance equipment
had been contaminated? Could
it have been a contaminated
drug?

By that Sunday, other proba-
ble cases had been identified in
Tennessee, and the next day the
Tennessee Department of
Health contacted their counter-
parts in Massachusetts. Late in
the evening, the Tennessee offi-
cials told the Bay State regula-
tors of six rare fungal meningi-
tis cases that had developed be-
tween July 30 and Sept. 18 in
their state. The patients had at
least four things in common:
one being that they had re-
ceived an injection of methyl-

prednisolone acetate made by
New England Compounding
Center.

A day later, state regulators
a s k e d t h e o w n e r s o f t h e
Framingham compounding
pharmacy to compile a list of
all the medical centers that had
been shipped medication from
three batches of the steroid
that federal off ic ials had
flagged as suspicious. The lots,
prepared on May 21, June 29,
and Aug. 10, the off icials
learned, had been shipped to
75 locations — and they con-
tained 17,676 doses.

The next day, Sept. 26, the
company voluntarily recalled
the products, but there was still
no firm connection between
the drugs and the outbreak.

Then, physicians at the
High Point Regional Health
System in North Carolina,
where Elwina Shaw was being
treated, received a call from the
CDC. The High Point Surgery
Center was among the places
that received doses of the drug.
The agency official asked

whether there were any pa-
tients with symptoms similar
to the Tennessee cases, accord-
ing to hospital spokeswoman
Tracie Blackmon. High Point
did have such a patient, the
hospital confirmed.

The CDC later said in a
health advisory that it was that
first case outside of Tennessee
that was “possibly indicating
contamination of a widely dis-
tributed medication.” Frank
said her family was told her
mother’s case helped point the
finger at the contaminated
drug.

“The steroid was the com-
mon denominator,” Frank said.

The doctors in Michigan be-
gan to hear news reports of
what was going on in Tennes-
see. They began to realize the
common thread was the epidu-
ral injections their patients had
received at a nearby clinic.

Treating an outbreak
Pinpointing the source of

the infection was only the first
step. Public health officials now

realized that many more peo-
ple were likely to be hospital-
ized in the coming weeks, but
they had little idea how to treat
them. Fungal meningitis oc-
curs infrequently, and the circle
of researchers who study such
infections is small.

The CDC convened a panel
of experts to develop advice for
physicians on what symptoms
to watch for, how to best treat
it, and when to start antifungal
medications. Complicating
matters was the fact that while
the initial case in Tennessee in-
volved a fungus called Aspergil-
lus fumigatus, the subsequent
cases were mainly caused by a
black mold called Exserohilum
rostratum.

Cases of meningitis caused
by aspergillus were rare, say
specialists in fungal diseases,
but cases caused by black mold
were even more so, making the
outbreak almost entirely un-
trodden medical ground. The
large number of elderly victims
was another challenge, because
many had chronic conditions
that could make it difficult to
distinguish symptoms or that
make them unable to tolerate
the harsh drugs.

Expertise rapidly developed
at the centers that were hardest
hit. At Saint Joseph Mercy Ann
Arbor, where 66 patients had
been treated as of Friday, there
was a daily 9 a.m. “huddle” of
health care providers, followed
by a call that drew together
people from across the hospi-
tal, from the chief medical offi-
cer to pharmacists to emergen-
cy room doctors to the infec-
tious disease specialists.

Drug regimens were fine-
tuned to diminish side effects,
and a special clinic was set up
to help patients manage the
disease.

Patients will have to take the
antifungal drugs for a mini-
mum of three months — and
possibly as long as a year.

More staff were brought in
to help manage the flood of
people who came to be tested
for meningitis. On their busiest
day, 66 spinal taps were drawn;
during the last month, a couple
hundred have been performed,
Malani said.

Three patients have died,
but two fell ill before the men-
ingitis cases were connected to
a fungus.

By the time Rhonda Hall
showed up at the hospital a
week and a half ago, systems
and procedures were in place
and the pace had slowed. The
49-year-old bus driver from
Brighton, Mich., was in an acci-
dent a year ago that still causes
her pain. She had recently had
surgery on her left ankle and
got a steroid injection in her
hip.

Soon after, Hall found her-
self clutching the side of her
mattress just to get out of bed,
and she realized that it wasn’t
just an after-effect of the sur-
gery. Something was wrong
with her hip.

After hearing about the con-
taminated injections on the
news, she called and learned
she had gotten one of the bad
shots. She was diagnosed with
a bone infection.

“I was very scared in the be-
ginning,” Hall said last week,
just before going into surgery
to flush out the infected joint.
“Now it’s to the point . . . I want
it over with so I can start heal-
ing and feeling better.”

The lessons learned by phy-
sicians came too late for Elwina
Shaw. During her time in the
North Carolina hospital, Shaw
had two strokes, her daughter
said, but she was able to write
her name in cursive and walk
afterward. Her family was
hopeful.

But her condition worsened,
and she died Friday, Oct. 19.
On that day, the CDC reported
that 271 people were infected,
21 deceased.

Carolyn Y. Johnson can be
r e a c h e d a t c j o h n s o n @
globe.com. Follow her on Twit-
ter @carolynyjohnson.

May 21 – Sept. 26 Steroid injections were administered to an
estimated 14,000 people in 23 states.

First week of September Doctors in Michigan begin to see the first
cases of what appears to be bacterial meningitis.

Sept. 7 51-year-old woman comes to emergency room in the Baltimore
area with radiating headache.

Sept. 10 Saint Thomas Hospital in Tennessee admits a woman with
what appears to be bacterial meningitis.

Sept. 18 Vanderbilt University Medical Center clinician contacts
Tennessee Department of Health because a patient’s spinal tap grew a
fungus.

Sept. 20 Tennessee Department of Health learns Saint Thomas Hospital
has two similar cases. Saint Thomas Outpatient Neurosurgery Center,
where patients got steroid injections, closes.

Sept. 24 Tennessee health officials contact Massachusetts health
officials, notifying them of six patients with rare fungal meningitis, all of
whom received injections of a steroid from New England Compounding
Center.

Sept. 26 Company issues a voluntary recall of three batches of the
drug.

Sept. 28 CDC receives word of a similar case in North Carolina,
strengthening link to New England Compounding.
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Working to solve a medical mystery
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Rhonda Hall, who had a steroid injection, talked with Anurag Malani, infectious disease specialist at a Michigan hospital.

‘The fact we had two people with strange
presentations, related to the epidural
injection, I hope would have been
a bellwether for us,’ Dr. Robert Latham said.
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the waning days of summer.
Teams of physicians faced the
same medical mystery — pa-
tients with life-threatening in-
fections with an unknown
cause. There were subtle hints
that they were dealing with a
highly unusual illness, and as-
tute clinicians and state and
federal health officials worked
to connect the dots. Ultimately,
they would discover that these
seemingly isolated cases were
the leading edge of an outbreak
of a fungal meningitis so rare
that many doctors will never
see a case in their lifetimes.

The cases would quickly be
linked to three batches of an in-
jected steroid produced by a
Framingham compounding
pharmacy, but by that time
14,000 people in 23 states had
received the injections for back
and joint pain. More than 300
have fallen ill, and 25 have
died.

Still immersed in treating
the illness, most doctors have
not had time to reflect on it.
But Latham compared the ini-
tial confusion, frustration, and
growing alarm to the early
1980s, before HIV had been
identified as the cause of AIDS.
The impact of a tainted drug
could never be compared to
that global epidemic, but at
Saint Thomas, where 38 pa-
tients have now been treated,
the medical team had the same
feeling of being overwhelmed
by an unknown that was bigger
than anyone imagined.

“When the HIV patients
first started presenting, we
were all scratching our heads,
saying, ‘What in the devil is
this?’ ” Latham said. “Those of
us here at Saint Thomas are
having an experience similar to
San Francisco General in the
early 1980s, when young men
were walking in” with pneumo-
nia and cancer.

This time, the patients walk-
ing in were mostly middle-age
and elderly, with signs of men-
ingitis.

The struggle for answers
Elwina Shaw of Denton,

N.C., received the third of a set
of epidural injections for back
pain at the end of August. A vi-
brant 77-year-old, Shaw was
generally healthy, said her
daughter, Dawn Frank, aside
from a little bit of knee pain
and the back trouble. She want-
ed back surgery, but she had
been steered instead toward
the shots to see whether they
would help.

Shaw was working in her
garden one day in September
when she got a terrible head-
ache, Frank recalled. Shaw
went to the doctor, and at first
was told she was having mi-
graines. But they didn’t go
away. She went to the hospital
for a brain scan, but it still
wasn’t clear what was wrong.
She was sent home, Frank said,
and was told it might be a vi-
rus.

Finally, on September 25,
Frank brought her mother back
to the hospital, determined
that doctors would not send
her away until they could fig-
ure out what was wrong. Near
midnight, she remembers, they
did a lumbar puncture, draw-
ing out a sample of spinal fluid.

Frank prayed it would not
be bad. Shaw’s 80-year-old hus-
band, Rex, needed her. A tal-
ented seamstress, eloquent
writer, and a woman of great
faith, she filled their home and
lives with grace and love. She
never drew attention to herself,
and had always embraced be-
ing a homemaker and mother.

The test results were clear:
meningitis of unknown cause.
Unbeknownst to her physicians
and her family, Elwina Shaw
had joined the constellation of
cases that were challenging
doctors and wrenching families
in other states.

In Michigan, patients who
responded initially to treat-
ment for meningitis returned
to the hospital, worse. In Mary-
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land, the 51-year-old woman’s
spinal fluid was tested for bac-
terial infection and viruses
ranging from West Nile to her-
pes as medical teams tried to
treat her, according to a report
published in the Annals of In-
ternal Medicine. Within a week
and a half of being admitted to
the hospital, she was brain
dead. In Tennessee, doctors
were struggling to figure out
how to help the woman who
had seemed to recover, then re-
lapsed.

Dr. Varsha Moudgal, an in-
fectious disease specialist at
Saint Joseph Mercy Ann Arbor
in Michigan, said physicians
there had been mulling over
several unusual aspects of their
handful of cases. Some patients
seemed almost too well, Moud-
gal said, explaining that menin-
gitis patients with the kind of
sky-high counts of immune
cells and extremely low glucose
levels doctors measured would
typically have more symptoms,
such as altered mental abilities.

“They came in and didn’t
appear to be as ill as their cere-
brospinal fluid picture suggest-
ed,” Moudgal said. “They were
talking to us. They were sitting
up.”

Others had severe symp-
toms but their lab tests suggest-
ed their infections were not
that bad.

The doctors turned to spe-
cialists in microbiology and pa-
thology, asking them to rack
their brains for better diagnos-
t i c m e t h o d s . P hy s i c i a n s
scoured the medical literature
to see whether past cases could
teach them how to treat their
growing cluster of patients. Dr.
Anurag Malani said he heard
rumbles of a case at another
hospital that echoed theirs.

“We knew something was
wrong, but it was hard to put a
finger on it,” Malani said. “In
hindsight, I think a lot of other
places were feeling the same
frustration.”

Meanwhile, in Tennessee,
Dr. April Pettit, an infectious
disease specialist at Vanderbilt
University Medical Center, had
been struggling with the same
disturbing pattern: A man in
his 50s with what appeared to
be meningitis. He initially re-
sponded to treatment, went
home, and then returned, the
infection careening out of con-
trol.

When he came back, she re-
ported in the New England
Journal of Medic ine this
month, he was visibly ill and
his speech unintelligible.
Searching for answers, she told
the laboratory to test for un-
usual microbes, such as fungi,
even though such infections
are quite rare, usually occur-
ring in people with suppressed
immune systems.

“On morning rounds, Dr.
Pettit gets a call from the mi-
crobiology laboratory,” said Dr.

William Schaffner, an infec-
tious disease specialist at Van-
derbilt who is familiar with the
case. “She steps out to get the
call, and she receives the infor-
mation the cerebrospinal fluid
has grown a fungus: aspergil-
lus. She is dumbfounded.”

A common denominator
Pettit reviewed her patient’s

history, to see whether there
was anything unusual, any-
thing that could explain why an
otherwise healthy, middle-aged
man with no immune system
problems could have gotten
such a rare type of meningitis.
Several weeks earlier, she
learned, he had received an epi-
dural steroid injection at Saint
Thomas Outpatient Neurosur-
gery Center. It was the only
thing that stood out. She con-
tacted the Tennessee Depart-
ment of Health.

Dr. Marion Kainer of the
health department immediate-
ly got in touch with the infec-
tion prevention staff at Saint
Thomas. She told them of the
man in his 50s, whose disease
had followed much the same
trajectory as their patient —
and who had also received an
injection. Latham knew his pa-
tient had also gotten an epidur-
al injection at the hospital’s
neurosurgery clinic, but previ-
ously he had no reason to con-
nect it to her symptoms.

“The fact we had two people
with strange presentations, re-
lated to the epidural injection, I
hope would have been a bell-
wether for us,” Latham said.
But that day, they got an even
clearer message that some-
thing larger was going on: An-
other person had been admit-
ted with similar symptoms.
That person had also had an in-
jection at the same place.

Saint Thomas closed its Out-
patient Neurosurgery Center
on Thursday, Sept. 20, and
Tennessee notified the Centers
for Disease Control and Preven-
tion in Atlanta. Latham accom-
panied state health officials on
an inspection of the facility to
see whether there were any
clues as to where the infection
had come from: Did the clinic
have the proper infection-con-
trol policies and procedures?
Was there a chance equipment
had been contaminated? Could
it have been a contaminated
drug?

By that Sunday, other proba-
ble cases had been identified in
Tennessee, and the next day the
Tennessee Department of
Health contacted their counter-
parts in Massachusetts. Late in
the evening, the Tennessee offi-
cials told the Bay State regula-
tors of six rare fungal meningi-
tis cases that had developed be-
tween July 30 and Sept. 18 in
their state. The patients had at
least four things in common:
one being that they had re-
ceived an injection of methyl-

prednisolone acetate made by
New England Compounding
Center.

A day later, state regulators
a s k e d t h e o w n e r s o f t h e
Framingham compounding
pharmacy to compile a list of
all the medical centers that had
been shipped medication from
three batches of the steroid
that federal off ic ials had
flagged as suspicious. The lots,
prepared on May 21, June 29,
and Aug. 10, the off icials
learned, had been shipped to
75 locations — and they con-
tained 17,676 doses.

The next day, Sept. 26, the
company voluntarily recalled
the products, but there was still
no firm connection between
the drugs and the outbreak.

Then, physicians at the
High Point Regional Health
System in North Carolina,
where Elwina Shaw was being
treated, received a call from the
CDC. The High Point Surgery
Center was among the places
that received doses of the drug.
The agency official asked

whether there were any pa-
tients with symptoms similar
to the Tennessee cases, accord-
ing to hospital spokeswoman
Tracie Blackmon. High Point
did have such a patient, the
hospital confirmed.

The CDC later said in a
health advisory that it was that
first case outside of Tennessee
that was “possibly indicating
contamination of a widely dis-
tributed medication.” Frank
said her family was told her
mother’s case helped point the
finger at the contaminated
drug.

“The steroid was the com-
mon denominator,” Frank said.

The doctors in Michigan be-
gan to hear news reports of
what was going on in Tennes-
see. They began to realize the
common thread was the epidu-
ral injections their patients had
received at a nearby clinic.

Treating an outbreak
Pinpointing the source of

the infection was only the first
step. Public health officials now

realized that many more peo-
ple were likely to be hospital-
ized in the coming weeks, but
they had little idea how to treat
them. Fungal meningitis oc-
curs infrequently, and the circle
of researchers who study such
infections is small.

The CDC convened a panel
of experts to develop advice for
physicians on what symptoms
to watch for, how to best treat
it, and when to start antifungal
medications. Complicating
matters was the fact that while
the initial case in Tennessee in-
volved a fungus called Aspergil-
lus fumigatus, the subsequent
cases were mainly caused by a
black mold called Exserohilum
rostratum.

Cases of meningitis caused
by aspergillus were rare, say
specialists in fungal diseases,
but cases caused by black mold
were even more so, making the
outbreak almost entirely un-
trodden medical ground. The
large number of elderly victims
was another challenge, because
many had chronic conditions
that could make it difficult to
distinguish symptoms or that
make them unable to tolerate
the harsh drugs.

Expertise rapidly developed
at the centers that were hardest
hit. At Saint Joseph Mercy Ann
Arbor, where 66 patients had
been treated as of Friday, there
was a daily 9 a.m. “huddle” of
health care providers, followed
by a call that drew together
people from across the hospi-
tal, from the chief medical offi-
cer to pharmacists to emergen-
cy room doctors to the infec-
tious disease specialists.

Drug regimens were fine-
tuned to diminish side effects,
and a special clinic was set up
to help patients manage the
disease.

Patients will have to take the
antifungal drugs for a mini-
mum of three months — and
possibly as long as a year.

More staff were brought in
to help manage the flood of
people who came to be tested
for meningitis. On their busiest
day, 66 spinal taps were drawn;
during the last month, a couple
hundred have been performed,
Malani said.

Three patients have died,
but two fell ill before the men-
ingitis cases were connected to
a fungus.

By the time Rhonda Hall
showed up at the hospital a
week and a half ago, systems
and procedures were in place
and the pace had slowed. The
49-year-old bus driver from
Brighton, Mich., was in an acci-
dent a year ago that still causes
her pain. She had recently had
surgery on her left ankle and
got a steroid injection in her
hip.

Soon after, Hall found her-
self clutching the side of her
mattress just to get out of bed,
and she realized that it wasn’t
just an after-effect of the sur-
gery. Something was wrong
with her hip.

After hearing about the con-
taminated injections on the
news, she called and learned
she had gotten one of the bad
shots. She was diagnosed with
a bone infection.

“I was very scared in the be-
ginning,” Hall said last week,
just before going into surgery
to flush out the infected joint.
“Now it’s to the point . . . I want
it over with so I can start heal-
ing and feeling better.”

The lessons learned by phy-
sicians came too late for Elwina
Shaw. During her time in the
North Carolina hospital, Shaw
had two strokes, her daughter
said, but she was able to write
her name in cursive and walk
afterward. Her family was
hopeful.

But her condition worsened,
and she died Friday, Oct. 19.
On that day, the CDC reported
that 271 people were infected,
21 deceased.

Carolyn Y. Johnson can be
r e a c h e d a t c j o h n s o n @
globe.com. Follow her on Twit-
ter @carolynyjohnson.

May 21 – Sept. 26 Steroid injections were administered to an
estimated 14,000 people in 23 states.

First week of September Doctors in Michigan begin to see the first
cases of what appears to be bacterial meningitis.

Sept. 7 51-year-old woman comes to emergency room in the Baltimore
area with radiating headache.

Sept. 10 Saint Thomas Hospital in Tennessee admits a woman with
what appears to be bacterial meningitis.

Sept. 18 Vanderbilt University Medical Center clinician contacts
Tennessee Department of Health because a patient’s spinal tap grew a
fungus.

Sept. 20 Tennessee Department of Health learns Saint Thomas Hospital
has two similar cases. Saint Thomas Outpatient Neurosurgery Center,
where patients got steroid injections, closes.

Sept. 24 Tennessee health officials contact Massachusetts health
officials, notifying them of six patients with rare fungal meningitis, all of
whom received injections of a steroid from New England Compounding
Center.

Sept. 26 Company issues a voluntary recall of three batches of the
drug.

Sept. 28 CDC receives word of a similar case in North Carolina,
strengthening link to New England Compounding.
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Working to solve a medical mystery
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Rhonda Hall, who had a steroid injection, talked with Anurag Malani, infectious disease specialist at a Michigan hospital.

‘The fact we had two people with strange
presentations, related to the epidural
injection, I hope would have been
a bellwether for us,’ Dr. Robert Latham said.
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the waning days of summer.
Teams of physicians faced the
same medical mystery — pa-
tients with life-threatening in-
fections with an unknown
cause. There were subtle hints
that they were dealing with a
highly unusual illness, and as-
tute clinicians and state and
federal health officials worked
to connect the dots. Ultimately,
they would discover that these
seemingly isolated cases were
the leading edge of an outbreak
of a fungal meningitis so rare
that many doctors will never
see a case in their lifetimes.

The cases would quickly be
linked to three batches of an in-
jected steroid produced by a
Framingham compounding
pharmacy, but by that time
14,000 people in 23 states had
received the injections for back
and joint pain. More than 300
have fallen ill, and 25 have
died.

Still immersed in treating
the illness, most doctors have
not had time to reflect on it.
But Latham compared the ini-
tial confusion, frustration, and
growing alarm to the early
1980s, before HIV had been
identified as the cause of AIDS.
The impact of a tainted drug
could never be compared to
that global epidemic, but at
Saint Thomas, where 38 pa-
tients have now been treated,
the medical team had the same
feeling of being overwhelmed
by an unknown that was bigger
than anyone imagined.

“When the HIV patients
first started presenting, we
were all scratching our heads,
saying, ‘What in the devil is
this?’ ” Latham said. “Those of
us here at Saint Thomas are
having an experience similar to
San Francisco General in the
early 1980s, when young men
were walking in” with pneumo-
nia and cancer.

This time, the patients walk-
ing in were mostly middle-age
and elderly, with signs of men-
ingitis.

The struggle for answers
Elwina Shaw of Denton,

N.C., received the third of a set
of epidural injections for back
pain at the end of August. A vi-
brant 77-year-old, Shaw was
generally healthy, said her
daughter, Dawn Frank, aside
from a little bit of knee pain
and the back trouble. She want-
ed back surgery, but she had
been steered instead toward
the shots to see whether they
would help.

Shaw was working in her
garden one day in September
when she got a terrible head-
ache, Frank recalled. Shaw
went to the doctor, and at first
was told she was having mi-
graines. But they didn’t go
away. She went to the hospital
for a brain scan, but it still
wasn’t clear what was wrong.
She was sent home, Frank said,
and was told it might be a vi-
rus.

Finally, on September 25,
Frank brought her mother back
to the hospital, determined
that doctors would not send
her away until they could fig-
ure out what was wrong. Near
midnight, she remembers, they
did a lumbar puncture, draw-
ing out a sample of spinal fluid.

Frank prayed it would not
be bad. Shaw’s 80-year-old hus-
band, Rex, needed her. A tal-
ented seamstress, eloquent
writer, and a woman of great
faith, she filled their home and
lives with grace and love. She
never drew attention to herself,
and had always embraced be-
ing a homemaker and mother.

The test results were clear:
meningitis of unknown cause.
Unbeknownst to her physicians
and her family, Elwina Shaw
had joined the constellation of
cases that were challenging
doctors and wrenching families
in other states.

In Michigan, patients who
responded initially to treat-
ment for meningitis returned
to the hospital, worse. In Mary-
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land, the 51-year-old woman’s
spinal fluid was tested for bac-
terial infection and viruses
ranging from West Nile to her-
pes as medical teams tried to
treat her, according to a report
published in the Annals of In-
ternal Medicine. Within a week
and a half of being admitted to
the hospital, she was brain
dead. In Tennessee, doctors
were struggling to figure out
how to help the woman who
had seemed to recover, then re-
lapsed.

Dr. Varsha Moudgal, an in-
fectious disease specialist at
Saint Joseph Mercy Ann Arbor
in Michigan, said physicians
there had been mulling over
several unusual aspects of their
handful of cases. Some patients
seemed almost too well, Moud-
gal said, explaining that menin-
gitis patients with the kind of
sky-high counts of immune
cells and extremely low glucose
levels doctors measured would
typically have more symptoms,
such as altered mental abilities.

“They came in and didn’t
appear to be as ill as their cere-
brospinal fluid picture suggest-
ed,” Moudgal said. “They were
talking to us. They were sitting
up.”

Others had severe symp-
toms but their lab tests suggest-
ed their infections were not
that bad.

The doctors turned to spe-
cialists in microbiology and pa-
thology, asking them to rack
their brains for better diagnos-
t i c m e t h o d s . P h y s i c i a n s
scoured the medical literature
to see whether past cases could
teach them how to treat their
growing cluster of patients. Dr.
Anurag Malani said he heard
rumbles of a case at another
hospital that echoed theirs.

“We knew something was
wrong, but it was hard to put a
finger on it,” Malani said. “In
hindsight, I think a lot of other
places were feeling the same
frustration.”

Meanwhile, in Tennessee,
Dr. April Pettit, an infectious
disease specialist at Vanderbilt
University Medical Center, had
been struggling with the same
disturbing pattern: A man in
his 50s with what appeared to
be meningitis. He initially re-
sponded to treatment, went
home, and then returned, the
infection careening out of con-
trol.

When he came back, she re-
ported in the New England
Journal of Medic ine this
month, he was visibly ill and
his speech unintelligible.
Searching for answers, she told
the laboratory to test for un-
usual microbes, such as fungi,
even though such infections
are quite rare, usually occur-
ring in people with suppressed
immune systems.

“On morning rounds, Dr.
Pettit gets a call from the mi-
crobiology laboratory,” said Dr.

William Schaffner, an infec-
tious disease specialist at Van-
derbilt who is familiar with the
case. “She steps out to get the
call, and she receives the infor-
mation the cerebrospinal fluid
has grown a fungus: aspergil-
lus. She is dumbfounded.”

A common denominator
Pettit reviewed her patient’s

history, to see whether there
was anything unusual, any-
thing that could explain why an
otherwise healthy, middle-aged
man with no immune system
problems could have gotten
such a rare type of meningitis.
Several weeks earlier, she
learned, he had received an epi-
dural steroid injection at Saint
Thomas Outpatient Neurosur-
gery Center. It was the only
thing that stood out. She con-
tacted the Tennessee Depart-
ment of Health.

Dr. Marion Kainer of the
health department immediate-
ly got in touch with the infec-
tion prevention staff at Saint
Thomas. She told them of the
man in his 50s, whose disease
had followed much the same
trajectory as their patient —
and who had also received an
injection. Latham knew his pa-
tient had also gotten an epidur-
al injection at the hospital’s
neurosurgery clinic, but previ-
ously he had no reason to con-
nect it to her symptoms.

“The fact we had two people
with strange presentations, re-
lated to the epidural injection, I
hope would have been a bell-
wether for us,” Latham said.
But that day, they got an even
clearer message that some-
thing larger was going on: An-
other person had been admit-
ted with similar symptoms.
That person had also had an in-
jection at the same place.

Saint Thomas closed its Out-
patient Neurosurgery Center
on Thursday, Sept. 20, and
Tennessee notified the Centers
for Disease Control and Preven-
tion in Atlanta. Latham accom-
panied state health officials on
an inspection of the facility to
see whether there were any
clues as to where the infection
had come from: Did the clinic
have the proper infection-con-
trol policies and procedures?
Was there a chance equipment
had been contaminated? Could
it have been a contaminated
drug?

By that Sunday, other proba-
ble cases had been identified in
Tennessee, and the next day the
Tennessee Department of
Health contacted their counter-
parts in Massachusetts. Late in
the evening, the Tennessee offi-
cials told the Bay State regula-
tors of six rare fungal meningi-
tis cases that had developed be-
tween July 30 and Sept. 18 in
their state. The patients had at
least four things in common:
one being that they had re-
ceived an injection of methyl-

prednisolone acetate made by
New England Compounding
Center.

A day later, state regulators
a s k e d t h e o w n e r s o f t h e
Framingham compounding
pharmacy to compile a list of
all the medical centers that had
been shipped medication from
three batches of the steroid
that federal off ic ials had
flagged as suspicious. The lots,
prepared on May 21, June 29,
and Aug. 10, the off icials
learned, had been shipped to
75 locations — and they con-
tained 17,676 doses.

The next day, Sept. 26, the
company voluntarily recalled
the products, but there was still
no firm connection between
the drugs and the outbreak.

Then, physicians at the
High Point Regional Health
System in North Carolina,
where Elwina Shaw was being
treated, received a call from the
CDC. The High Point Surgery
Center was among the places
that received doses of the drug.
The agency official asked

whether there were any pa-
tients with symptoms similar
to the Tennessee cases, accord-
ing to hospital spokeswoman
Tracie Blackmon. High Point
did have such a patient, the
hospital confirmed.

The CDC later said in a
health advisory that it was that
first case outside of Tennessee
that was “possibly indicating
contamination of a widely dis-
tributed medication.” Frank
said her family was told her
mother’s case helped point the
finger at the contaminated
drug.

“The steroid was the com-
mon denominator,” Frank said.

The doctors in Michigan be-
gan to hear news reports of
what was going on in Tennes-
see. They began to realize the
common thread was the epidu-
ral injections their patients had
received at a nearby clinic.

Treating an outbreak
Pinpointing the source of

the infection was only the first
step. Public health officials now

realized that many more peo-
ple were likely to be hospital-
ized in the coming weeks, but
they had little idea how to treat
them. Fungal meningitis oc-
curs infrequently, and the circle
of researchers who study such
infections is small.

The CDC convened a panel
of experts to develop advice for
physicians on what symptoms
to watch for, how to best treat
it, and when to start antifungal
medications. Complicating
matters was the fact that while
the initial case in Tennessee in-
volved a fungus called Aspergil-
lus fumigatus, the subsequent
cases were mainly caused by a
black mold called Exserohilum
rostratum.

Cases of meningitis caused
by aspergillus were rare, say
specialists in fungal diseases,
but cases caused by black mold
were even more so, making the
outbreak almost entirely un-
trodden medical ground. The
large number of elderly victims
was another challenge, because
many had chronic conditions
that could make it difficult to
distinguish symptoms or that
make them unable to tolerate
the harsh drugs.

Expertise rapidly developed
at the centers that were hardest
hit. At Saint Joseph Mercy Ann
Arbor, where 66 patients had
been treated as of Friday, there
was a daily 9 a.m. “huddle” of
health care providers, followed
by a call that drew together
people from across the hospi-
tal, from the chief medical offi-
cer to pharmacists to emergen-
cy room doctors to the infec-
tious disease specialists.

Drug regimens were fine-
tuned to diminish side effects,
and a special clinic was set up
to help patients manage the
disease.

Patients will have to take the
antifungal drugs for a mini-
mum of three months — and
possibly as long as a year.

More staff were brought in
to help manage the flood of
people who came to be tested
for meningitis. On their busiest
day, 66 spinal taps were drawn;
during the last month, a couple
hundred have been performed,
Malani said.

Three patients have died,
but two fell ill before the men-
ingitis cases were connected to
a fungus.

By the time Rhonda Hall
showed up at the hospital a
week and a half ago, systems
and procedures were in place
and the pace had slowed. The
49-year-old bus driver from
Brighton, Mich., was in an acci-
dent a year ago that still causes
her pain. She had recently had
surgery on her left ankle and
got a steroid injection in her
hip.

Soon after, Hall found her-
self clutching the side of her
mattress just to get out of bed,
and she realized that it wasn’t
just an after-effect of the sur-
gery. Something was wrong
with her hip.

After hearing about the con-
taminated injections on the
news, she called and learned
she had gotten one of the bad
shots. She was diagnosed with
a bone infection.

“I was very scared in the be-
ginning,” Hall said last week,
just before going into surgery
to flush out the infected joint.
“Now it’s to the point . . . I want
it over with so I can start heal-
ing and feeling better.”

The lessons learned by phy-
sicians came too late for Elwina
Shaw. During her time in the
North Carolina hospital, Shaw
had two strokes, her daughter
said, but she was able to write
her name in cursive and walk
afterward. Her family was
hopeful.

But her condition worsened,
and she died Friday, Oct. 19.
On that day, the CDC reported
that 271 people were infected,
21 deceased.

Carolyn Y. Johnson can be
r e a c h e d a t c j o h n s o n @
globe.com. Follow her on Twit-
ter @carolynyjohnson.

May 21 – Sept. 26 Steroid injections were administered to an
estimated 14,000 people in 23 states.

First week of September Doctors in Michigan begin to see the first
cases of what appears to be bacterial meningitis.

Sept. 7 51-year-old woman comes to emergency room in the Baltimore
area with radiating headache.

Sept. 10 Saint Thomas Hospital in Tennessee admits a woman with
what appears to be bacterial meningitis.

Sept. 18 Vanderbilt University Medical Center clinician contacts
Tennessee Department of Health because a patient’s spinal tap grew a
fungus.

Sept. 20 Tennessee Department of Health learns Saint Thomas Hospital
has two similar cases. Saint Thomas Outpatient Neurosurgery Center,
where patients got steroid injections, closes.

Sept. 24 Tennessee health officials contact Massachusetts health
officials, notifying them of six patients with rare fungal meningitis, all of
whom received injections of a steroid from New England Compounding
Center.

Sept. 26 Company issues a voluntary recall of three batches of the
drug.

Sept. 28 CDC receives word of a similar case in North Carolina,
strengthening link to New England Compounding.

Infections
(Includes joint infections
and fungal meningitis)

Deaths

SOURCE: Centers for Disease Control and Prevention JAMES ABUNDIS/GLOBE STAFF
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Working to solve a medical mystery

JEFF KOWALSKY FOR THE BOSTON GLOBE

Rhonda Hall, who had a steroid injection, talked with Anurag Malani, infectious disease specialist at a Michigan hospital.

‘The fact we had two people with strange
presentations, related to the epidural
injection, I hope would have been
a bellwether for us,’ Dr. Robert Latham said.

MARK HUMPHREY/ASSOCIATED PRESS
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The cases would quickly be linked to three batches of an injected steroid 

produced by a Framingham compounding pharmacy, but by that time 14,000 people in 23 
states had received the injections for back and joint pain. More than 300 have fallen ill, 
and 25 have died. 

Still immersed in treating the illness, most doctors have not had time to reflect on 
it. But Latham compared the initial confusion, frustration, and growing alarm to the early 
1980s, before HIV had been identified as the cause of AIDS. The impact of a tainted drug 
could never be compared to that global epidemic, but at Saint Thomas, where 38 patients 
have now been treated, the medical team had the same feeling of being overwhelmed by 
an unknown that was bigger than anyone imagined. 

“When the HIV patients first started presenting, we were all scratching our heads, 
saying, ‘What in the devil is this?’  ” Latham said. “Those of us here at Saint Thomas are 
having an experience similar to San Francisco General in the early 1980s, when young 
men were walking in” with pneumonia and cancer. 

This time, the patients walking in were mostly middle-age and elderly, with signs 
of meningitis. 

 
The struggle for answers 
 

Elwina Shaw of Denton, N.C., received the third of a set of epidural injections for 
back pain at the end of August. A vibrant 77-year-old, Shaw was generally healthy, said 
her daughter, Dawn Frank, aside from a little bit of knee pain and the back trouble. She 
wanted back surgery, but she had been steered instead toward the shots to see whether 
they would help. 

Shaw was working in her garden one day in September when she got a terrible 
headache, Frank recalled. Shaw went to the doctor, and at first was told she was having 
migraines. But they didn’t go away. She went to the hospital for a brain scan, but it still 
wasn’t clear what was wrong. She was sent home, Frank said, and was told it might be a 
virus.  

Finally, on September 25, Frank brought her mother back to the hospital, 
determined that doctors would not send her away until they could figure out what was 
wrong. Near midnight, she remembers, they did a lumbar puncture, drawing out a sample 
of spinal fluid. 

Frank prayed it would not be bad. Shaw’s 80-year-old husband, Rex, needed her. 
A talented seamstress, eloquent writer, and a woman of great faith, she filled their home 
and lives with grace and love. She never drew attention to herself, and had always 
embraced being a homemaker and mother. 

The test results were clear: meningitis of unknown cause. Unbeknownst to her 
physicians and her family, Elwina Shaw had joined the constellation of cases that were 
challenging doctors and wrenching families in other states. 

In Michigan, patients who responded initially to treatment for meningitis returned 
to the hospital, worse. In Maryland, the 51-year-old woman’s spinal fluid was tested for 
bacterial infection and viruses ranging from West Nile to herpes as medical teams tried to 
treat her, according to a report published in the Annals of Internal Medicine. Within a 
week and a half of being admitted to the hospital, she was brain dead. In Tennessee, 
doctors were struggling to figure out how to help the woman who had seemed to recover, 
then relapsed. 

Dr. Varsha Moudgal, an infectious disease specialist at Saint Joseph Mercy Ann 
Arbor in Michigan, said physicians there had been mulling over several unusual aspects 
of their handful of cases. Some patients seemed almost too well, Moudgal said, 
explaining that meningitis patients with the kind of sky-high counts of immune cells and 
extremely low glucose levels doctors measured would typically have more symptoms, 
such as altered mental abilities. 
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the waning days of summer.
Teams of physicians faced the
same medical mystery — pa-
tients with life-threatening in-
fections with an unknown
cause. There were subtle hints
that they were dealing with a
highly unusual illness, and as-
tute clinicians and state and
federal health officials worked
to connect the dots. Ultimately,
they would discover that these
seemingly isolated cases were
the leading edge of an outbreak
of a fungal meningitis so rare
that many doctors will never
see a case in their lifetimes.

The cases would quickly be
linked to three batches of an in-
jected steroid produced by a
Framingham compounding
pharmacy, but by that time
14,000 people in 23 states had
received the injections for back
and joint pain. More than 300
have fallen ill, and 25 have
died.

Still immersed in treating
the illness, most doctors have
not had time to reflect on it.
But Latham compared the ini-
tial confusion, frustration, and
growing alarm to the early
1980s, before HIV had been
identified as the cause of AIDS.
The impact of a tainted drug
could never be compared to
that global epidemic, but at
Saint Thomas, where 38 pa-
tients have now been treated,
the medical team had the same
feeling of being overwhelmed
by an unknown that was bigger
than anyone imagined.

“When the HIV patients
first started presenting, we
were all scratching our heads,
saying, ‘What in the devil is
this?’ ” Latham said. “Those of
us here at Saint Thomas are
having an experience similar to
San Francisco General in the
early 1980s, when young men
were walking in” with pneumo-
nia and cancer.

This time, the patients walk-
ing in were mostly middle-age
and elderly, with signs of men-
ingitis.

The struggle for answers
Elwina Shaw of Denton,

N.C., received the third of a set
of epidural injections for back
pain at the end of August. A vi-
brant 77-year-old, Shaw was
generally healthy, said her
daughter, Dawn Frank, aside
from a little bit of knee pain
and the back trouble. She want-
ed back surgery, but she had
been steered instead toward
the shots to see whether they
would help.

Shaw was working in her
garden one day in September
when she got a terrible head-
ache, Frank recalled. Shaw
went to the doctor, and at first
was told she was having mi-
graines. But they didn’t go
away. She went to the hospital
for a brain scan, but it still
wasn’t clear what was wrong.
She was sent home, Frank said,
and was told it might be a vi-
rus.

Finally, on September 25,
Frank brought her mother back
to the hospital, determined
that doctors would not send
her away until they could fig-
ure out what was wrong. Near
midnight, she remembers, they
did a lumbar puncture, draw-
ing out a sample of spinal fluid.

Frank prayed it would not
be bad. Shaw’s 80-year-old hus-
band, Rex, needed her. A tal-
ented seamstress, eloquent
writer, and a woman of great
faith, she filled their home and
lives with grace and love. She
never drew attention to herself,
and had always embraced be-
ing a homemaker and mother.

The test results were clear:
meningitis of unknown cause.
Unbeknownst to her physicians
and her family, Elwina Shaw
had joined the constellation of
cases that were challenging
doctors and wrenching families
in other states.

In Michigan, patients who
responded initially to treat-
ment for meningitis returned
to the hospital, worse. In Mary-
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land, the 51-year-old woman’s
spinal fluid was tested for bac-
terial infection and viruses
ranging from West Nile to her-
pes as medical teams tried to
treat her, according to a report
published in the Annals of In-
ternal Medicine. Within a week
and a half of being admitted to
the hospital, she was brain
dead. In Tennessee, doctors
were struggling to figure out
how to help the woman who
had seemed to recover, then re-
lapsed.

Dr. Varsha Moudgal, an in-
fectious disease specialist at
Saint Joseph Mercy Ann Arbor
in Michigan, said physicians
there had been mulling over
several unusual aspects of their
handful of cases. Some patients
seemed almost too well, Moud-
gal said, explaining that menin-
gitis patients with the kind of
sky-high counts of immune
cells and extremely low glucose
levels doctors measured would
typically have more symptoms,
such as altered mental abilities.

“They came in and didn’t
appear to be as ill as their cere-
brospinal fluid picture suggest-
ed,” Moudgal said. “They were
talking to us. They were sitting
up.”

Others had severe symp-
toms but their lab tests suggest-
ed their infections were not
that bad.

The doctors turned to spe-
cialists in microbiology and pa-
thology, asking them to rack
their brains for better diagnos-
t i c m e t h o d s . P hy s i c i a n s
scoured the medical literature
to see whether past cases could
teach them how to treat their
growing cluster of patients. Dr.
Anurag Malani said he heard
rumbles of a case at another
hospital that echoed theirs.

“We knew something was
wrong, but it was hard to put a
finger on it,” Malani said. “In
hindsight, I think a lot of other
places were feeling the same
frustration.”

Meanwhile, in Tennessee,
Dr. April Pettit, an infectious
disease specialist at Vanderbilt
University Medical Center, had
been struggling with the same
disturbing pattern: A man in
his 50s with what appeared to
be meningitis. He initially re-
sponded to treatment, went
home, and then returned, the
infection careening out of con-
trol.

When he came back, she re-
ported in the New England
Journal of Medic ine this
month, he was visibly ill and
his speech unintelligible.
Searching for answers, she told
the laboratory to test for un-
usual microbes, such as fungi,
even though such infections
are quite rare, usually occur-
ring in people with suppressed
immune systems.

“On morning rounds, Dr.
Pettit gets a call from the mi-
crobiology laboratory,” said Dr.

William Schaffner, an infec-
tious disease specialist at Van-
derbilt who is familiar with the
case. “She steps out to get the
call, and she receives the infor-
mation the cerebrospinal fluid
has grown a fungus: aspergil-
lus. She is dumbfounded.”

A common denominator
Pettit reviewed her patient’s

history, to see whether there
was anything unusual, any-
thing that could explain why an
otherwise healthy, middle-aged
man with no immune system
problems could have gotten
such a rare type of meningitis.
Several weeks earlier, she
learned, he had received an epi-
dural steroid injection at Saint
Thomas Outpatient Neurosur-
gery Center. It was the only
thing that stood out. She con-
tacted the Tennessee Depart-
ment of Health.

Dr. Marion Kainer of the
health department immediate-
ly got in touch with the infec-
tion prevention staff at Saint
Thomas. She told them of the
man in his 50s, whose disease
had followed much the same
trajectory as their patient —
and who had also received an
injection. Latham knew his pa-
tient had also gotten an epidur-
al injection at the hospital’s
neurosurgery clinic, but previ-
ously he had no reason to con-
nect it to her symptoms.

“The fact we had two people
with strange presentations, re-
lated to the epidural injection, I
hope would have been a bell-
wether for us,” Latham said.
But that day, they got an even
clearer message that some-
thing larger was going on: An-
other person had been admit-
ted with similar symptoms.
That person had also had an in-
jection at the same place.

Saint Thomas closed its Out-
patient Neurosurgery Center
on Thursday, Sept. 20, and
Tennessee notified the Centers
for Disease Control and Preven-
tion in Atlanta. Latham accom-
panied state health officials on
an inspection of the facility to
see whether there were any
clues as to where the infection
had come from: Did the clinic
have the proper infection-con-
trol policies and procedures?
Was there a chance equipment
had been contaminated? Could
it have been a contaminated
drug?

By that Sunday, other proba-
ble cases had been identified in
Tennessee, and the next day the
Tennessee Department of
Health contacted their counter-
parts in Massachusetts. Late in
the evening, the Tennessee offi-
cials told the Bay State regula-
tors of six rare fungal meningi-
tis cases that had developed be-
tween July 30 and Sept. 18 in
their state. The patients had at
least four things in common:
one being that they had re-
ceived an injection of methyl-

prednisolone acetate made by
New England Compounding
Center.

A day later, state regulators
a s k e d t h e o w n e r s o f t h e
Framingham compounding
pharmacy to compile a list of
all the medical centers that had
been shipped medication from
three batches of the steroid
that federal off ic ials had
flagged as suspicious. The lots,
prepared on May 21, June 29,
and Aug. 10, the off icials
learned, had been shipped to
75 locations — and they con-
tained 17,676 doses.

The next day, Sept. 26, the
company voluntarily recalled
the products, but there was still
no firm connection between
the drugs and the outbreak.

Then, physicians at the
High Point Regional Health
System in North Carolina,
where Elwina Shaw was being
treated, received a call from the
CDC. The High Point Surgery
Center was among the places
that received doses of the drug.
The agency official asked

whether there were any pa-
tients with symptoms similar
to the Tennessee cases, accord-
ing to hospital spokeswoman
Tracie Blackmon. High Point
did have such a patient, the
hospital confirmed.

The CDC later said in a
health advisory that it was that
first case outside of Tennessee
that was “possibly indicating
contamination of a widely dis-
tributed medication.” Frank
said her family was told her
mother’s case helped point the
finger at the contaminated
drug.

“The steroid was the com-
mon denominator,” Frank said.

The doctors in Michigan be-
gan to hear news reports of
what was going on in Tennes-
see. They began to realize the
common thread was the epidu-
ral injections their patients had
received at a nearby clinic.

Treating an outbreak
Pinpointing the source of

the infection was only the first
step. Public health officials now

realized that many more peo-
ple were likely to be hospital-
ized in the coming weeks, but
they had little idea how to treat
them. Fungal meningitis oc-
curs infrequently, and the circle
of researchers who study such
infections is small.

The CDC convened a panel
of experts to develop advice for
physicians on what symptoms
to watch for, how to best treat
it, and when to start antifungal
medications. Complicating
matters was the fact that while
the initial case in Tennessee in-
volved a fungus called Aspergil-
lus fumigatus, the subsequent
cases were mainly caused by a
black mold called Exserohilum
rostratum.

Cases of meningitis caused
by aspergillus were rare, say
specialists in fungal diseases,
but cases caused by black mold
were even more so, making the
outbreak almost entirely un-
trodden medical ground. The
large number of elderly victims
was another challenge, because
many had chronic conditions
that could make it difficult to
distinguish symptoms or that
make them unable to tolerate
the harsh drugs.

Expertise rapidly developed
at the centers that were hardest
hit. At Saint Joseph Mercy Ann
Arbor, where 66 patients had
been treated as of Friday, there
was a daily 9 a.m. “huddle” of
health care providers, followed
by a call that drew together
people from across the hospi-
tal, from the chief medical offi-
cer to pharmacists to emergen-
cy room doctors to the infec-
tious disease specialists.

Drug regimens were fine-
tuned to diminish side effects,
and a special clinic was set up
to help patients manage the
disease.

Patients will have to take the
antifungal drugs for a mini-
mum of three months — and
possibly as long as a year.

More staff were brought in
to help manage the flood of
people who came to be tested
for meningitis. On their busiest
day, 66 spinal taps were drawn;
during the last month, a couple
hundred have been performed,
Malani said.

Three patients have died,
but two fell ill before the men-
ingitis cases were connected to
a fungus.

By the time Rhonda Hall
showed up at the hospital a
week and a half ago, systems
and procedures were in place
and the pace had slowed. The
49-year-old bus driver from
Brighton, Mich., was in an acci-
dent a year ago that still causes
her pain. She had recently had
surgery on her left ankle and
got a steroid injection in her
hip.

Soon after, Hall found her-
self clutching the side of her
mattress just to get out of bed,
and she realized that it wasn’t
just an after-effect of the sur-
gery. Something was wrong
with her hip.

After hearing about the con-
taminated injections on the
news, she called and learned
she had gotten one of the bad
shots. She was diagnosed with
a bone infection.

“I was very scared in the be-
ginning,” Hall said last week,
just before going into surgery
to flush out the infected joint.
“Now it’s to the point . . . I want
it over with so I can start heal-
ing and feeling better.”

The lessons learned by phy-
sicians came too late for Elwina
Shaw. During her time in the
North Carolina hospital, Shaw
had two strokes, her daughter
said, but she was able to write
her name in cursive and walk
afterward. Her family was
hopeful.

But her condition worsened,
and she died Friday, Oct. 19.
On that day, the CDC reported
that 271 people were infected,
21 deceased.

Carolyn Y. Johnson can be
r e a c h e d a t c j o h n s o n @
globe.com. Follow her on Twit-
ter @carolynyjohnson.

May 21 – Sept. 26 Steroid injections were administered to an
estimated 14,000 people in 23 states.

First week of September Doctors in Michigan begin to see the first
cases of what appears to be bacterial meningitis.

Sept. 7 51-year-old woman comes to emergency room in the Baltimore
area with radiating headache.

Sept. 10 Saint Thomas Hospital in Tennessee admits a woman with
what appears to be bacterial meningitis.

Sept. 18 Vanderbilt University Medical Center clinician contacts
Tennessee Department of Health because a patient’s spinal tap grew a
fungus.

Sept. 20 Tennessee Department of Health learns Saint Thomas Hospital
has two similar cases. Saint Thomas Outpatient Neurosurgery Center,
where patients got steroid injections, closes.

Sept. 24 Tennessee health officials contact Massachusetts health
officials, notifying them of six patients with rare fungal meningitis, all of
whom received injections of a steroid from New England Compounding
Center.

Sept. 26 Company issues a voluntary recall of three batches of the
drug.

Sept. 28 CDC receives word of a similar case in North Carolina,
strengthening link to New England Compounding.

Infections
(Includes joint infections
and fungal meningitis)

Deaths
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Working to solve a medical mystery

JEFF KOWALSKY FOR THE BOSTON GLOBE

Rhonda Hall, who had a steroid injection, talked with Anurag Malani, infectious disease specialist at a Michigan hospital.

‘The fact we had two people with strange
presentations, related to the epidural
injection, I hope would have been
a bellwether for us,’ Dr. Robert Latham said.
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“They came in and didn’t appear to be as ill as their cerebrospinal fluid picture 
suggested,” Moudgal said. “They were talking to us. They were sitting up.” 

Others had severe symptoms but their lab tests suggested their infections were not 
that bad. 

The doctors turned to specialists in microbiology and pathology, asking them to 
rack their brains for better diagnostic methods. Physicians scoured the medical literature 
to see whether past cases could teach them how to treat their growing cluster of patients. 
Dr. Anurag Malani said he heard rumbles of a case at another hospital that echoed theirs. 

“We knew something was wrong, but it was hard to put a finger on it,” Malani 
said. “In hindsight, I think a lot of other places were feeling the same frustration.” 

Meanwhile, in Tennessee, Dr. April Pettit, an infectious disease specialist at 
Vanderbilt University Medical Center, had been struggling with the same disturbing 
pattern: A man in his 50s with what appeared to be meningitis. He initially responded to 
treatment, went home, and then returned, the infection careening out of control. 

When he came back, she reported in the New England Journal of Medicine this 
month, he was visibly ill and his speech unintelligible. Searching for answers, she told 
the laboratory to test for unusual microbes, such as fungi, even though such infections are 
quite rare, usually occurring in people with suppressed immune systems. 

“On morning rounds, Dr. Pettit gets a call from the microbiology laboratory,” said 
Dr. William Schaffner, an 
infectious disease specialist at 
Vanderbilt who is familiar with 
the case. “She steps out to get 
the call, and she receives the 
information the cerebrospinal 
fluid has grown a fungus: 
aspergillus. She is 
dumbfounded.” 

 
A common denominator 
 

Pettit reviewed her 
patient’s history, to see whether 
there was anything unusual, 
anything that could explain why 
an otherwise healthy, middle-
aged man with no immune 
system problems could have 
gotten such a rare type of 
meningitis. Several weeks 
earlier, she learned, he had 
received an epidural steroid 
injection at Saint Thomas 
Outpatient Neurosurgery 
Center. It was the only thing 
that stood out. She contacted the 
Tennessee Department of 
Health. 

Dr. Marion Kainer of the 
health department immediately 
got in touch with the infection 
prevention staff at Saint 
Thomas. She told them of the 
man in his 50s, whose disease 
had followed much the same 
trajectory as their patient — and 
who had also received an 
injection. Latham knew his 
patient had also gotten an 
epidural injection at the 
hospital’s neurosurgery clinic, 
but previously he had no reason 
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the waning days of summer.
Teams of physicians faced the
same medical mystery — pa-
tients with life-threatening in-
fections with an unknown
cause. There were subtle hints
that they were dealing with a
highly unusual illness, and as-
tute clinicians and state and
federal health officials worked
to connect the dots. Ultimately,
they would discover that these
seemingly isolated cases were
the leading edge of an outbreak
of a fungal meningitis so rare
that many doctors will never
see a case in their lifetimes.

The cases would quickly be
linked to three batches of an in-
jected steroid produced by a
Framingham compounding
pharmacy, but by that time
14,000 people in 23 states had
received the injections for back
and joint pain. More than 300
have fallen ill, and 25 have
died.

Still immersed in treating
the illness, most doctors have
not had time to reflect on it.
But Latham compared the ini-
tial confusion, frustration, and
growing alarm to the early
1980s, before HIV had been
identified as the cause of AIDS.
The impact of a tainted drug
could never be compared to
that global epidemic, but at
Saint Thomas, where 38 pa-
tients have now been treated,
the medical team had the same
feeling of being overwhelmed
by an unknown that was bigger
than anyone imagined.

“When the HIV patients
first started presenting, we
were all scratching our heads,
saying, ‘What in the devil is
this?’ ” Latham said. “Those of
us here at Saint Thomas are
having an experience similar to
San Francisco General in the
early 1980s, when young men
were walking in” with pneumo-
nia and cancer.

This time, the patients walk-
ing in were mostly middle-age
and elderly, with signs of men-
ingitis.

The struggle for answers
Elwina Shaw of Denton,

N.C., received the third of a set
of epidural injections for back
pain at the end of August. A vi-
brant 77-year-old, Shaw was
generally healthy, said her
daughter, Dawn Frank, aside
from a little bit of knee pain
and the back trouble. She want-
ed back surgery, but she had
been steered instead toward
the shots to see whether they
would help.

Shaw was working in her
garden one day in September
when she got a terrible head-
ache, Frank recalled. Shaw
went to the doctor, and at first
was told she was having mi-
graines. But they didn’t go
away. She went to the hospital
for a brain scan, but it still
wasn’t clear what was wrong.
She was sent home, Frank said,
and was told it might be a vi-
rus.

Finally, on September 25,
Frank brought her mother back
to the hospital, determined
that doctors would not send
her away until they could fig-
ure out what was wrong. Near
midnight, she remembers, they
did a lumbar puncture, draw-
ing out a sample of spinal fluid.

Frank prayed it would not
be bad. Shaw’s 80-year-old hus-
band, Rex, needed her. A tal-
ented seamstress, eloquent
writer, and a woman of great
faith, she filled their home and
lives with grace and love. She
never drew attention to herself,
and had always embraced be-
ing a homemaker and mother.

The test results were clear:
meningitis of unknown cause.
Unbeknownst to her physicians
and her family, Elwina Shaw
had joined the constellation of
cases that were challenging
doctors and wrenching families
in other states.

In Michigan, patients who
responded initially to treat-
ment for meningitis returned
to the hospital, worse. In Mary-
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land, the 51-year-old woman’s
spinal fluid was tested for bac-
terial infection and viruses
ranging from West Nile to her-
pes as medical teams tried to
treat her, according to a report
published in the Annals of In-
ternal Medicine. Within a week
and a half of being admitted to
the hospital, she was brain
dead. In Tennessee, doctors
were struggling to figure out
how to help the woman who
had seemed to recover, then re-
lapsed.

Dr. Varsha Moudgal, an in-
fectious disease specialist at
Saint Joseph Mercy Ann Arbor
in Michigan, said physicians
there had been mulling over
several unusual aspects of their
handful of cases. Some patients
seemed almost too well, Moud-
gal said, explaining that menin-
gitis patients with the kind of
sky-high counts of immune
cells and extremely low glucose
levels doctors measured would
typically have more symptoms,
such as altered mental abilities.

“They came in and didn’t
appear to be as ill as their cere-
brospinal fluid picture suggest-
ed,” Moudgal said. “They were
talking to us. They were sitting
up.”

Others had severe symp-
toms but their lab tests suggest-
ed their infections were not
that bad.

The doctors turned to spe-
cialists in microbiology and pa-
thology, asking them to rack
their brains for better diagnos-
t i c m e t h o d s . P h y s i c i a n s
scoured the medical literature
to see whether past cases could
teach them how to treat their
growing cluster of patients. Dr.
Anurag Malani said he heard
rumbles of a case at another
hospital that echoed theirs.

“We knew something was
wrong, but it was hard to put a
finger on it,” Malani said. “In
hindsight, I think a lot of other
places were feeling the same
frustration.”

Meanwhile, in Tennessee,
Dr. April Pettit, an infectious
disease specialist at Vanderbilt
University Medical Center, had
been struggling with the same
disturbing pattern: A man in
his 50s with what appeared to
be meningitis. He initially re-
sponded to treatment, went
home, and then returned, the
infection careening out of con-
trol.

When he came back, she re-
ported in the New England
Journal of Medic ine this
month, he was visibly ill and
his speech unintelligible.
Searching for answers, she told
the laboratory to test for un-
usual microbes, such as fungi,
even though such infections
are quite rare, usually occur-
ring in people with suppressed
immune systems.

“On morning rounds, Dr.
Pettit gets a call from the mi-
crobiology laboratory,” said Dr.

William Schaffner, an infec-
tious disease specialist at Van-
derbilt who is familiar with the
case. “She steps out to get the
call, and she receives the infor-
mation the cerebrospinal fluid
has grown a fungus: aspergil-
lus. She is dumbfounded.”

A common denominator
Pettit reviewed her patient’s

history, to see whether there
was anything unusual, any-
thing that could explain why an
otherwise healthy, middle-aged
man with no immune system
problems could have gotten
such a rare type of meningitis.
Several weeks earlier, she
learned, he had received an epi-
dural steroid injection at Saint
Thomas Outpatient Neurosur-
gery Center. It was the only
thing that stood out. She con-
tacted the Tennessee Depart-
ment of Health.

Dr. Marion Kainer of the
health department immediate-
ly got in touch with the infec-
tion prevention staff at Saint
Thomas. She told them of the
man in his 50s, whose disease
had followed much the same
trajectory as their patient —
and who had also received an
injection. Latham knew his pa-
tient had also gotten an epidur-
al injection at the hospital’s
neurosurgery clinic, but previ-
ously he had no reason to con-
nect it to her symptoms.

“The fact we had two people
with strange presentations, re-
lated to the epidural injection, I
hope would have been a bell-
wether for us,” Latham said.
But that day, they got an even
clearer message that some-
thing larger was going on: An-
other person had been admit-
ted with similar symptoms.
That person had also had an in-
jection at the same place.

Saint Thomas closed its Out-
patient Neurosurgery Center
on Thursday, Sept. 20, and
Tennessee notified the Centers
for Disease Control and Preven-
tion in Atlanta. Latham accom-
panied state health officials on
an inspection of the facility to
see whether there were any
clues as to where the infection
had come from: Did the clinic
have the proper infection-con-
trol policies and procedures?
Was there a chance equipment
had been contaminated? Could
it have been a contaminated
drug?

By that Sunday, other proba-
ble cases had been identified in
Tennessee, and the next day the
Tennessee Department of
Health contacted their counter-
parts in Massachusetts. Late in
the evening, the Tennessee offi-
cials told the Bay State regula-
tors of six rare fungal meningi-
tis cases that had developed be-
tween July 30 and Sept. 18 in
their state. The patients had at
least four things in common:
one being that they had re-
ceived an injection of methyl-

prednisolone acetate made by
New England Compounding
Center.

A day later, state regulators
a s k e d t h e o w n e r s o f t h e
Framingham compounding
pharmacy to compile a list of
all the medical centers that had
been shipped medication from
three batches of the steroid
that federal off ic ials had
flagged as suspicious. The lots,
prepared on May 21, June 29,
and Aug. 10, the off icials
learned, had been shipped to
75 locations — and they con-
tained 17,676 doses.

The next day, Sept. 26, the
company voluntarily recalled
the products, but there was still
no firm connection between
the drugs and the outbreak.

Then, physicians at the
High Point Regional Health
System in North Carolina,
where Elwina Shaw was being
treated, received a call from the
CDC. The High Point Surgery
Center was among the places
that received doses of the drug.
The agency official asked

whether there were any pa-
tients with symptoms similar
to the Tennessee cases, accord-
ing to hospital spokeswoman
Tracie Blackmon. High Point
did have such a patient, the
hospital confirmed.

The CDC later said in a
health advisory that it was that
first case outside of Tennessee
that was “possibly indicating
contamination of a widely dis-
tributed medication.” Frank
said her family was told her
mother’s case helped point the
finger at the contaminated
drug.

“The steroid was the com-
mon denominator,” Frank said.

The doctors in Michigan be-
gan to hear news reports of
what was going on in Tennes-
see. They began to realize the
common thread was the epidu-
ral injections their patients had
received at a nearby clinic.

Treating an outbreak
Pinpointing the source of

the infection was only the first
step. Public health officials now

realized that many more peo-
ple were likely to be hospital-
ized in the coming weeks, but
they had little idea how to treat
them. Fungal meningitis oc-
curs infrequently, and the circle
of researchers who study such
infections is small.

The CDC convened a panel
of experts to develop advice for
physicians on what symptoms
to watch for, how to best treat
it, and when to start antifungal
medications. Complicating
matters was the fact that while
the initial case in Tennessee in-
volved a fungus called Aspergil-
lus fumigatus, the subsequent
cases were mainly caused by a
black mold called Exserohilum
rostratum.

Cases of meningitis caused
by aspergillus were rare, say
specialists in fungal diseases,
but cases caused by black mold
were even more so, making the
outbreak almost entirely un-
trodden medical ground. The
large number of elderly victims
was another challenge, because
many had chronic conditions
that could make it difficult to
distinguish symptoms or that
make them unable to tolerate
the harsh drugs.

Expertise rapidly developed
at the centers that were hardest
hit. At Saint Joseph Mercy Ann
Arbor, where 66 patients had
been treated as of Friday, there
was a daily 9 a.m. “huddle” of
health care providers, followed
by a call that drew together
people from across the hospi-
tal, from the chief medical offi-
cer to pharmacists to emergen-
cy room doctors to the infec-
tious disease specialists.

Drug regimens were fine-
tuned to diminish side effects,
and a special clinic was set up
to help patients manage the
disease.

Patients will have to take the
antifungal drugs for a mini-
mum of three months — and
possibly as long as a year.

More staff were brought in
to help manage the flood of
people who came to be tested
for meningitis. On their busiest
day, 66 spinal taps were drawn;
during the last month, a couple
hundred have been performed,
Malani said.

Three patients have died,
but two fell ill before the men-
ingitis cases were connected to
a fungus.

By the time Rhonda Hall
showed up at the hospital a
week and a half ago, systems
and procedures were in place
and the pace had slowed. The
49-year-old bus driver from
Brighton, Mich., was in an acci-
dent a year ago that still causes
her pain. She had recently had
surgery on her left ankle and
got a steroid injection in her
hip.

Soon after, Hall found her-
self clutching the side of her
mattress just to get out of bed,
and she realized that it wasn’t
just an after-effect of the sur-
gery. Something was wrong
with her hip.

After hearing about the con-
taminated injections on the
news, she called and learned
she had gotten one of the bad
shots. She was diagnosed with
a bone infection.

“I was very scared in the be-
ginning,” Hall said last week,
just before going into surgery
to flush out the infected joint.
“Now it’s to the point . . . I want
it over with so I can start heal-
ing and feeling better.”

The lessons learned by phy-
sicians came too late for Elwina
Shaw. During her time in the
North Carolina hospital, Shaw
had two strokes, her daughter
said, but she was able to write
her name in cursive and walk
afterward. Her family was
hopeful.

But her condition worsened,
and she died Friday, Oct. 19.
On that day, the CDC reported
that 271 people were infected,
21 deceased.

Carolyn Y. Johnson can be
r e a c h e d a t c j o h n s o n @
globe.com. Follow her on Twit-
ter @carolynyjohnson.

May 21 – Sept. 26 Steroid injections were administered to an
estimated 14,000 people in 23 states.

First week of September Doctors in Michigan begin to see the first
cases of what appears to be bacterial meningitis.

Sept. 7 51-year-old woman comes to emergency room in the Baltimore
area with radiating headache.

Sept. 10 Saint Thomas Hospital in Tennessee admits a woman with
what appears to be bacterial meningitis.

Sept. 18 Vanderbilt University Medical Center clinician contacts
Tennessee Department of Health because a patient’s spinal tap grew a
fungus.

Sept. 20 Tennessee Department of Health learns Saint Thomas Hospital
has two similar cases. Saint Thomas Outpatient Neurosurgery Center,
where patients got steroid injections, closes.

Sept. 24 Tennessee health officials contact Massachusetts health
officials, notifying them of six patients with rare fungal meningitis, all of
whom received injections of a steroid from New England Compounding
Center.

Sept. 26 Company issues a voluntary recall of three batches of the
drug.

Sept. 28 CDC receives word of a similar case in North Carolina,
strengthening link to New England Compounding.

Infections
(Includes joint infections
and fungal meningitis)

Deaths
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Working to solve a medical mystery

JEFF KOWALSKY FOR THE BOSTON GLOBE

Rhonda Hall, who had a steroid injection, talked with Anurag Malani, infectious disease specialist at a Michigan hospital.

‘The fact we had two people with strange
presentations, related to the epidural
injection, I hope would have been
a bellwether for us,’ Dr. Robert Latham said.

MARK HUMPHREY/ASSOCIATED PRESS
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to connect it to her symptoms. 
“The fact we had two people with strange presentations, related to the epidural 

injection, I hope would have been a bellwether for us,” Latham said. But that day, they 
got an even clearer message that something larger was going on: Another person had 
been admitted with similar symptoms. That person had also had an injection at the same 
place. 

Saint Thomas closed its Outpatient Neurosurgery Center on Thursday, Sept. 20, 
and Tennessee notified the Centers for Disease Control and Prevention in Atlanta. 
Latham accompanied state health officials on an inspection of the facility to see whether 
there were any clues as to where the infection had come from: Did the clinic have the 
proper infection-control policies and procedures? Was there a chance equipment had 
been contaminated? Could it have been a contaminated drug? 

By that Sunday, other probable cases had been identified in Tennessee, and the 
next day the Tennessee Department of Health contacted their counterparts in 
Massachusetts. Late in the evening, the Tennessee officials told the Bay State regulators 
of six rare fungal meningitis cases that had developed between July 30 and Sept. 18 in 
their state. The patients had at least four things in common: one being that they had 
received an injection of methylprednisolone acetate made by New England Compounding 
Center. 

A day later, state regulators asked the owners of the Framingham compounding 
pharmacy to compile a list of all the medical centers that had been shipped medication 
from three batches of the steroid that federal officials had flagged as suspicious. The lots, 
prepared on May 21, June 29, and Aug. 10, the officials learned, had been shipped to 75 
locations — and they contained 17,676 doses. 

The next day, Sept. 26, the company voluntarily recalled the products, but there 
was still no firm connection between the drugs and the outbreak. 

Then, physicians at the High Point Regional Health System in North Carolina, 
where Elwina Shaw was being treated, received a call from the CDC. The High Point 
Surgery Center was among the places that received doses of the drug. The agency official 
asked whether there were any patients with symptoms similar to the Tennessee cases, 
according to hospital spokeswoman Tracie Blackmon. High Point did have such a patient, 
the hospital confirmed. 

The CDC later said in a health advisory that it was that first case outside of 
Tennessee that was “possibly indicating contamination of a widely distributed 
medication.” Frank said her family was told her mother’s case helped point the finger at 
the contaminated drug. 

“The steroid was the common denominator,” Frank said. 
The doctors in Michigan began to hear news reports of what was going on in 

Tennessee. They began to realize the common thread was the epidural injections their 
patients had received at a nearby clinic. 

 
Treating an outbreak 
 

Pinpointing the source of the infection was only the first step. Public health 
officials now realized that many more people were likely to be hospitalized in the coming 
weeks, but they had little idea how to treat them. Fungal meningitis occurs infrequently, 
and the circle of researchers who study such infections is small. 

The CDC convened a panel of experts to develop advice for physicians on what 
symptoms to watch for, how to best treat it, and when to start antifungal medications. 
Complicating matters was the fact that while the initial case in Tennessee involved a 
fungus called Aspergillus fumigatus, the subsequent cases were mainly caused by a black 
mold called Exserohilum rostratum. 

Cases of meningitis caused by aspergillus were rare, say specialists in fungal 
diseases, but cases caused by black mold were even more so, making the outbreak almost 
entirely untrodden medical ground. The large number of elderly victims was another 
challenge, because many had chronic conditions that could make it difficult to distinguish 
symptoms or that make them unable to tolerate the harsh drugs. 

Expertise rapidly developed at the centers that were hardest hit. At Saint Joseph 
Mercy Ann Arbor, where 66 patients had been treated as of Friday, there was a daily 9 
a.m. “huddle” of health care providers, followed by a call that drew together people from 
across the hospital, from the chief medical officer to pharmacists to emergency room 
doctors to the infectious disease specialists. 
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Drug regimens were fine-tuned to diminish side effects, and a special clinic was 
set up to help patients manage the disease. 

Patients will have to take the antifungal drugs for a minimum of three months — 
and possibly as long as a year. 

More staff were brought in to help manage the flood of people who came to be 
tested for meningitis. On their busiest day, 66 spinal taps were drawn; during the last 
month, a couple hundred have been performed, Malani said. 

Three patients have died, but two fell ill before the meningitis cases were 
connected to a fungus. 

By the time Rhonda Hall showed up at the hospital a week and a half ago, 
systems and procedures were in place and the pace had slowed. The 49-year-old bus 
driver from Brighton, Mich., was in an accident a year ago that still causes her pain. She 
had recently had surgery on her left ankle and got a steroid injection in her hip. 

Soon after, Hall found herself clutching the side of her mattress just to get out of 
bed, and she realized that it wasn’t just an after-effect of the surgery. Something was 
wrong with her hip. 

After hearing about the contaminated injections on the news, she called and 
learned she had gotten one of the bad shots. She was diagnosed with a bone infection. 

“I was very scared in the beginning,” Hall said last week, just before going into 
surgery to flush out the infected joint. “Now it’s to the point . . . I want it over with so I 
can start healing and feeling better.” 

The lessons learned by physicians came too late for Elwina Shaw. During her 
time in the North Carolina hospital, Shaw had two strokes, her daughter said, but she was 
able to write her name in cursive and walk afterward. Her family was hopeful. 

But her condition worsened, and she died Friday, Oct. 19. On that day, the CDC 
reported that 271 people were infected, 21 deceased. 

 
Carolyn Y. Johnson can be reached at cjohnson@globe.com. Follow her on Twitter 

@carolynyjohnson. 


