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NAMA Toxicology Committee Report for 2008:
Recent Mushroom Poisonings in North America
Michael W. Beug, Ph.D.
Chair NAMA Toxicology Committee
IN 2008, WE HAD a year of plentiful mushrooms
in most of eastern North America, an average
year in much of the rest of the country but a dry
year in California. These conditions are reflected
in the distribution and number of mushroom
poisonings. There were 72 reports of human mushroom poisoning and allergic reactions involving
114 people, though four reports were for 2006 and
2007. Two died, one required a liver transplant,
and one person needs ongoing kidney dialysis
for kidney failure. There were also 18 reports
involving 22 dogs, and one report involving a
cat. There were 14 reported dog deaths or cases
of animal euthanasia. The average number of
reports to NAMA over the last 25 years is about 70
humans affected per year with about one death per
year. For animals we had been receiving an average
of fewer than ten reports per year involving about
one death or instance of euthanasia per year.
The first ever North American case of kidney
failure following ingestion of a Cortinarius was reported in early August. The victim collected and
consumed the mushrooms under an oak tree in
Ada, Michigan, on July 11. She is slowly improving,
and her case will be published in detail elsewhere
by physicians and mycologists directly involved it.
DNA analysis of the mushrooms showed them to
be a new species very closely related to Cortinarius
orellanus.
The two fatalities both were in the Northeast,
one in New York and the other in New Jersey.
Both were reported as Amanita bisporigera poisonings, though the New York case probably
involved the look-alike Amanita elliptosperma. Rod
Tulloss reports that the two species are most
easily distinguished by a drop of KOH on the cap.
Amanita elliptosperma is unreactive while Amanita
bisporigera will turn yellow.
In the New York poisoning, a 61-yearold woman who worked for a company that
manages rest areas collected and consumed
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10–15 mushrooms, and that large quantity played
a significant role in her death. It is not clear how
she prepared the mushrooms, but this toxin, αamanitin, retains its toxicity after cooking. Two
other New York residents were hospitalized
but survived after eating what was identified in
press reports as Amanita bisporigera. A New Jersey
woman was not so fortunate. She was attended by
an internal medicine resident at the Robert Wood
Johnson University Hospital who showed unusual
initiative in following up on this case. Dr. Nici
provided the following account:
In New Jersey in late August of 2008 a woman
who had emigrated from India four years ago
went to a field near her home where she had
previously gathered mushrooms to eat. She
gathered several and brought them home,
where she cooked them into a curry. She
ate a meal of the curry at 3:00 p.m. and was
joined at the meal by her daughter, 24, and
her daughter’s husband, 25. The daughter ate
lightly, and the husband only consumed some
of the gravy. The mother then ate more of
the curry at 7:00 p.m. She awoke at 3:00 a.m.
to cramps, and she vomited 30 to 40 times.
In the morning, the other two also felt ill.
That afternoon they went to the hospital.
On admission, their liver enzymes were near
normal. By the next morning, all were feeling
better, but the liver enzyme counts were up.
The mother then began to go downhill at
12:30 p.m., almost 48 hours after eating the
mushrooms. She was transferred to the ICU
for consideration for liver transplant but
she was deteriorating rapidly. She died the
following day of multiple organ failure. The
other two patients, who had consumed far
less mushroom, recovered with no lasting ill
effects.
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Dr. Nici went to the field where the mushrooms were collected and readily found several. He
also photographed the curry dish that the family
had been eating from. Lots of mushroom chunks
were evident in the dish. He called Rod Tulloss,
who lives just a few blocks away. A quick spray
of KOH on the caps of the all-white death caps
yielded a yellow color, and Rod was able to confirm
his initial suspicion that the mushrooms were
Amanita bisporigera. Dr. Nici talked to the daughter
and learned that her mother had never collected
mushrooms in India but had started picking some
to eat when they moved to New Jersey.
In September a 68-year-old Langley, British
Columbia, woman suffered liver damage from
consuming a mushroom from her lawn. Amanita
phalloides was confirmed by Paul Kroeger, who
provided the following account:
The patient ingested the mushrooms, “a fistful,
cooked,” 1800 hr September 06. Twelve hours
later she experienced nausea, vomiting and
diarrhea. She arrived at the hospital at 1430
hr Sept. 08. By 2324 hr she still had vomiting
and diarrhea and liver enzymes were markedly
elevated. She was rehydrated and N-acetylcysteine (NAC) IV given as liver protectant.
Patient was continued on IV NAC through
Sept. 11 and given morphine in small amounts
for abdominal pain. Activated charcoal was
given every 6 hours 4 times a day. By Sept.
12 she was on a regular diet and given the last
morphine for pain, which was diminishing.
Sept. 17 skin bright orange with jaundice.
Sept. 20 anti-nauseants given. Sept. 22 “feeling
unwell, nauseated, vomiting, occasional
abdominal pain. Slight jaundice. Hands and
feet edematous.” Discharged Sept. 23.
A California Bay Area mushroom case
involving Amanita phalloides received considerable
press in late December. The 72-year-old
grandmother, visiting from New York State, has
been a mushroom hunter all her life, but as Debbie
Viess reports, the victim lives in an area where the
deadly Amanita species are white. The victim was
not aware of the existence of the usually tan to
green Amanita phalloides. She went picking with
her twin grandsons and their parents on Mount
Tamalpais. According to press reports, they picked
two dozen mushrooms, and she made soup for

dinner. The boys’ father and mother ate only a
small portion of the soup, and the mother had no
adverse symptoms while the father only suffered
diarrhea. However, about ten hours after the meal,
at 4:00 a.m., the grandmother and twin 11-year-old
boys became violently ill with vomiting, abdominal
pain, and diarrhea. Now comes the part that was
not in most of the press reports: According to
David Rust, the grandmother took samples of
the mushroom that was not put in the soup with
her when she went to Kaiser-Richmond. “They
did nothing but hang an IV and send her home.
It was not until her daughter, the mother of the
two boys, went back to the spot where they had
picked the death caps and got them ID’d (by David
Campbell) that anyone would listen, and then they
still had to drive themselves to UCSF Medical
Center.” Meanwhile they had twice gone to KaiserRichmond and been discharged both times!
At this point, Dr. Todd Mitchell in Santa Cruz
was called. Almost exactly two years earlier he had
been involved in a case where six members of a
Mexican immigrant family had consumed deadly
Amanita phalloides. In that case, Dr. Mitchell had
arranged emergency FDA approval for injectable
silymarin, a milk thistle extract called Legalon-Sil,
to be flown from Germany by courier, an act that
Dr. Mitchell is convinced saved lives by protecting
and improving liver function. The grandmother
recovered liver function but unfortunately died
of kidney failure. Everyone else recovered fully.
Dr. Mitchell again contacted the FDA but was
told his permit for experimental use had expired.
Meanwhile, he found a supply of the drug at a
hospital in Munich and also promptly got a call
back from the FDA with a new investigational
drug number. A courier brought the drug on the
next available Lufthansa flight with expenses paid
by the drug maker Madaus. Lacking sufficient drug
to treat all three, he treated the twins first. By the
next morning the twins were improving, and the
remaining drug was given to the grandmother. She
recovered and was discharged three days later. The
twins were in the hospital for eight days prior to
discharge and are expected to make a full recovery.
Dr. Mitchell feels that the FDA may soon grant
an open investigational new drug application for
Legalon-Sil, which Dr. Mitchell reports “would
allow the antidote to be rapidly accessible from a
California pharmacy after an amatoxin poisoning.”
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The drug is widely used in Europe to treat αamanitin poisonings and, from my interpretation
of the studies, may provide some benefit, but
its use in North America remains controversial.
For example, the Mayo clinic has a section on
Milk Thistle, Silybum, marianum, on their website:
www.mayoclinic.com/health/silymarin/NS_
patient-milkthistle. They report, “Milk thistle has
been used traditionally to treat Amanita phalloides
mushroom poisoning. However, there are not
enough reliable studies in humans to support this
use of milk thistle.” Personally, I am intrigued by
the potential promise of Legalon-Sil, in contrast to
the oral Milk Thistle extracts commonly available.
Still, given that most people survive ingestion of
Amanita phalloides if they receive prompt qualified
hospital care, it is going to be hard to demonstrate
that Legalon-Sil provides any added benefit.
Two cases involving α-amanitin from species
other than Amanita are of note. Pat Leacock
identified a small brown Lepiota in the josserandii
(now subincarnata) group as the cause of such
severe liver damage that a liver transplant was
required. The case will be published, and no other
information is available at this point. The other
case involved a one-year-old dog that suffered
severe liver necrosis and died of liver failure after
consuming a Galerina species. Dr. Kathie Hodge
did the Meixner test on the Galerina and got a
dark blue color, a strong positive indicator of
amatoxins. She studied the dried material but, due
to the complexity of Galerina taxonomy, we were
unable to positively determine what species the
Galerina was. The other dog deaths were caused
by a range of mushrooms including a Scleroderma,
Amanita bisporigera, and Amanita pantherina.
The 2008 mushroom season saw a typical
number of poisonings by Chlorophyllum molybdites,
Omphalotus illudens, Amanita pantherina, Amanita
muscaria and Agaricus xanthodermus. There were
also a few unusual culprits and an unusually large
number of people who consumed Morels, Verpas,
and Gyromitras with little or no cooking. Patrice
Benson sent in three of five total reports of people
who had an adverse reaction to Cantharellus formosus.
In all cases several other people shared the meal
(two cases were at mushroom tastings with lots
of people) and no one else was made ill. Two of
the individuals tested their reaction to Cantharellus
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formosus a week later and got sick again.
A number of cases involve mushrooms that
we do not normally hear about. There were two
people poisoned by Amanita aprica and three by
Amanita albocreata. Those cases made it clear to
anyone not yet convinced that both species contain
the same or similar toxins as Amanita muscaria and
Amanita pantherina. Meanwhile, five young people
who ate Amanita frostiana thinking they were going
to get high from Amanita muscaria learned that
Amanita frostiana causes explosive vomiting and
bad stomach cramps but does not make you high.
Laurie Leonard reported on the consumption of
just two forkfuls of Boletus huronensis by a couple
of individuals who suffered five hours of severe
vomiting and then diarrhea. Ernst Both, who
conducted the identification, said that he knew of
other cases of upset by Boletus huronensis. Roz Lowen
reported on strong gas and diarrhea that she and
her daughter-in-law experienced after consuming
sautéed Boletus castaneus, another reportedly edible
species. John Dawson reported from Pennsylvania
that he, his wife, and two friends who were testing
recipes for a Truffle-tasting using purchased
Leucangium carthusianum (the Oregon Black Truffle)
suffered three days of intermittent vomiting and
diarrhea after consuming a soup with shavings
of truffle infused into the soup. They noticed
a peppery taste followed by burning pain in the
esophagus and stomach and also experienced chills
and fever. After telling the supplier of their plight,
the supplier learned that an associate in Oregon
had had a similar bad experience. It is hoped
that testing will reveal whether or not there was
some sort of bacterial toxin on the surface of the
truffles.
The 2008 season was not without the usual
large number of calls from parents of children
who touched or picked a mushroom but had
no symptoms. In one case, the mushroom was
confirmed to be a poisonous species, Agaricus
xanthodermus, but it was unclear whether or not
any was swallowed. There were also a number of
poisonings where the mushroom culprit was not
saved or in the case of dog poisonings, could not
be determined.
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Table I. Principal Poisonous Mushrooms in 2008
Mushroom

# People

% of total Poisonings

Morels

13

12%

Chlorophyllum molybdites

9

8.4%

Omphalotus illudens

9

8.4%

Amanita bisporigera

6

5.6%

Agaricus xanthodermus

5

4.7%

Amanita muscaria group

5

4.7%

Amanita phalloides

4

3.8%

Table II. Age Distribution of Human Poisonings in 2008
Age Range

Male

Female

<14

7

4

15–291

8

5

Unreported
sex

% of Total Cases

5

16.8%

8.4%

30–44

6

1

6.5%

45–-59

4

5

8.4%

>60

6

10

Unknown
Age

13

20

14.9%
13

42.9%

1. Many of the individuals in the 15- to 29-year age class were experimenting with hallucinogenic mushrooms.

Table III. Summary of the Reports by Species

1. G = confirmed, P = possible, Sp = confident of the genus, U = Unknown, VL = very likely
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Table IV. Summary of Reports by Species: Ingestion by Dogs

1. G = confirmed, P = possible, Sp = confident of the genus, U = Unknown, VL = very likely
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Table IV. Summary of Reports by Species: Ingestion by Dogs, cont.

1. G = confirmed, P = possible, Sp = confident of the genus, U = Unknown

