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Questioning CDC's
"“Select Agent" Criteria

THE NEW AMTITERRORISM LEGISLATION THAT
D. Malakoff and M. Enserink discuss in
their Mews of the Week article “Mew law
may foree labs to sereen workers” (2 Now,
p. 971} could result in the imposition of
Onerous securily mea-
sures in laboratories do-
ing research with any of
the organisms on the
Centers for Disease Cone-
trol and Prevention's list
of “select agents.” We do
not challenge the wisdom
of such legislation in gen-
eral, but we question the
composition of the
“watch list” of organisms,
We cannot speak to the
appropriatencss of every
organism on that list, but
as investigators who have
carried out clinical and
laboratory research on
Coccidioides immitts for
more than 15 ycars, we
can attest to the absurdity
of including this particu-
lar one on the list.

First, controlling and
monitoring the few re-
scarch laboratories that
work on this pathogen
will not limit access to the fungus because
it is freely available to anyone who wants
to take the trouble to obtain it. The fungus
* prows in desert soil and is endemic in the
southwestern United States from mid-
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POLICY FORUM REPECTIVES

The tissue form of C. immitis is
the spherule (50 pM in dlame-
ter] shown here in lung tissue
{hemotoxylin and eosin stain).
Mature spherules contain hun-
dreds of endospares, which then
develap Into spherules,

Texas to the Pacific Coast. It would take
little effort 1o grow this mold, Further-
more, it is routinely grown from patients’
specimens in microbiology laboratories all
over the endemic area, where the annual
infection rate reaches several thousand.
These laboratories are not required to
screen anyone who has access to those fa-
cilities; therefore, it seems unressonable to
expect that restrictions
could be cllectively im-
plemented.

Second, the mild con-
sequences of infection
with €. immitis make it
un unlikely choice as a bi-
ological weapon. Only
~30% of people who are
naturally infecled develop
symptoms, which in most
enses s self-limited poeu-
monia. In fact, should
even 1000 people be ex-
posed to C. immitis by
means of a spray (al-
though we know of no re-
search on preparing the
[ungal spores [or such a
dispersal), the resulting
“epidemic” would hardly
be noticed if it occurred
in the endemic area. A
high incitdence of illness
outside the endemic area
would naturally raise sus-
picions, bul would hardly
cause pani¢, given the nature of the illness.
Moreover, unlike smallpax, C. immitis 1s
not contagious, and unlike the rapid, fatal
effects of anthrax and plague, the severe,
progressive form of coceidioidomycosis is
generally a prolonged illness. Even in rare
cases of fatal outcome from C. fmmnitis in-
fection, patients do not die rapidly. There-
fore, coceidioidomycosis is not likely to
create the public panic that terrorsts seek
to engender.

Third, C. fmariris 15 even less likely Lo
be used against a military force because it
infection rate is too low and its incubation
period too long to disable a military wnit,
nor is there a vaccine to protect invading
troops [rom their own weapon.

Other agents on the watch list are also
unlikely candidates [or biological

weapons, We in the scientific community
have the responsibility to take a closer
look at this list to avoid imposing costly
restraints that could impede legitimale re-
search.

JOsSHUA FIERER, T THED KIRKLAND®
Division of Infectious Diseases, 2Department of
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Fungus trail indicates
ancient Texans’ travels

| Study of fungus helps
chart movements of
ancient people

By RoBerT CoOKE
Mewsday

In an effort to track down who
moved where and when, scientists
are charting the migrations of an-
clent people through the Americas
— by following a fungus. And that
fungus indicates that South Amer-
ica was originally populated by
prehistoric Texans.

The fungus, Coccidioldes immi-
tis, causes an infectious disease in
humans and other animals, and its
preserice in remote areas is taken
asasignthat people had lived there.
As a disease organism, it causes
Valley 'Fever, a disabling and
sometimes fatal lung disorder:

Now it's being used tosort out the

migration patterns of prehistoric’

populations in the Western Hemi-
sphere, scientists said,

Caution Is required in such re-
search, of course, because Valley
Faver is dangerous enough that
research on C. immitis Is regulated
under the U.8. Anti-Terrorism and
Effectlve Death Penalty Act. The
soil-borne fungus causes disease in
many people annually in the Pa-
cific Southwest, especially in
California.

Though the symptoms are

usually so mild that victims often
don't know they're siclk, in about 10
percent of cases thoe patients got
quite ill, and in about 1 percent of
cases the patlent dies,

Using careful analysizs of the
geries found inside the fungal cells,
microbial biologist John Taylor
and his co-workers zay they can
follow human migratory patterns,
They can tell from which part of
North Amerlea a fungus sample
came. And the patterns of where
the fungus is now found strongly
suggest that South America was
populated rather quickly by people
who migrated south, apparently
from what is now Texas,

There ‘is also a small chance,
Taylor said, that the fungus was
carried into South America by do-
mesticanimals the people had with
them, or even by wild animals such
as kangaroo rafs. Nonetheless, the
resaarch team, working from the
University of California-Berkeley,
thinks It's far more likely that the
funpus traveled rapidly with in-
fected people, Its traces can still be
found around places where pre-
historic people settled, such as
Monte Verde in Chile,

The new findings that fungl ean
serve as g tracer of human migra-
tions were announced recently in
the Proceedings of the National
Academy of Sciences by Taylor, by
Matthew Fisher at Roche Molecu-
lar Systems in Alameda, Calif,, and

by their co-workers in Venezuela,
Brazil, Mexico and Argentina.

There are two main specles of C.
Immitis. One is commonly found in
central California and even down
into Mexico; the other species is
found most often in Arlzona, Texas
and Mexico, and to some degree in
southern Callfornia. And within
those two main species, the re.
searchers have Identified . eight
distinet populations, AU of the
fungi in South Armerica are the
Texas version,

The data suggest that the people
from the Texas area probably.
spread rapidly throughout the
southern continent, perhaps in a
period of just B00 years. This is ev-
ident because the genes found in
thefungiaresosimilar acrossall of
South Ameriea.

Taylorandhls r.:::'lleagues saidall
the funpus samples collected in
North Ameriea showed a correla-
tion between geographic distance
and pgenetic distance, meaning
fungi that live far apart are also
genetically distinet. But in South
Amerlea, Taylor sald, “that differ-
ence falls apart. There is no rela-
tionship between geographic dis-
tance and genetic distance.” All of
the fungi, In other words, are ge-
netically similar, although spread
over wide distances. That is what
suggesats that the people who trav-
eled south spread throughout the
continent in short order,
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San Amgaio Spurs guard Jehnmy Meora at his anaual basketball camp held in Texas for kids.

Spurs praying for sick teammate

"m:l}' Riggs
PR ey T

“zmi ANTONIO — Ourwardiy,
11 wad business 8t Uil al 1ae San
Antonip Spurs procice Foday
maoming The Spurs sowly madg
hels wey la the HemiFolr Arann
conrl, lempblng apd exchaoging
rreeilngs and hancskakes wilh
ine dophming New York Knleks,
who they would be Mayiog that
night,

Urder one beskel, coaches Cal=
toh FlEsimmens of the Spurs and
Huble Browhn of the Kalalis viglis
2. Sitling on = courtside rabin,
Mew York rookis center Palrick
Ewizp held & galék presd confers
&fie while |he Spurs}nwnﬂ! znd
stretehed.

Buriness a5 usual? On'the sur-
fuce, parhaps, but notl reslly,
“Isouthle-0" was missing.

While Lhe Spurs wenl through a
fyplcal pame-day “snool sround”
Friday, poiot guard Johasy
Mooie — Lhe victim 9f & relablve:
Iy rare form of meninghs known

=aid puard Wes Mattbhews, who
has Elepped Ioto Moore's sarling
spat, "We gl fecl for bim, bul
we've slill fod 1o inke core of busi-
pess, Lide poes on, ned we've gat
‘X" pifmber of pomes left ond
we've Boi L0 win (them. And =hen
we b win, we'ré winolng them

A5 *despsT fev e r™ — lay 100 Lespl-

for Joknay, He mipht ol be hers,

Lol bed severnl mibes oway al He  but he's stll s big. big of i
mens Maodical Ceater, feam.™ . -
The |OBS9% Natlonel Basket- o The’ slechnienl - nams . for
bl Assnelatian geagon iaver for  Moore'sinliment s coceldiohd
Mloore, the populer University of  Myeosie »° fungua that ir indip

Texes product whese jersay num-
barF 1 00 Byt the Spurs area't so
cnuck wornsd sbow! Sloore's ©a-
reer 85 they are aboul Mocre, pe-
rled. This Ay exacily just an
ankls sprain be is dealing witk.
“Every night 1 pray for him,”

BbUs te the zrid seulbwesiem
Urlted States. Extimates nre thal
esmch as 10 peroent of the pape:

T ubatlon is exposed to the

\which ¢an be pleked up wall
bredihing, bui only eoe exposed

i Bee Moors, AT8

| : st b HES B R B

P put fohnp

nny Moore on active

S ELU RSO

persdad th 1,000 eodtracts menln-
pib as & rencll *

“I's & dustiransmitied fumpes
spore,” mld James Perdue, & public
bealth technlcian |n ike bareny of
epldemialegy for the stnie Henlth
Deparmmenl “There's nal & whole
lat ¥ou cae de about I You cant
eliminate dusi”

Perdue mld the gliment was a5
BlEned b “repaniable diaense” deslp-
natan ko PREA S5 thal publlc benlis
officlals could defermine haw come
man It L. In 1935, Perdue said, 30
LESEs v D FRARY = were reporied
In Texas Tne disense seems io of-
feet Blocks, Filipinas and pregrnnt
women masl, Perdes spid. “Bur
don't ask mo why Chal 15" be snig.
“W'e don't Knew =

AL § pewh conlerence Wednes-
dny, Moore's deetor was cplimistic
EhEL Bl 27-year-old paliens wil
TEGGVET,

“The fezt [hel we had & relativaly
quick adieprosls helps” sald Dr
RKichard Tnorner, Lhe Spur’ fnler
Blat whe epeclalizes In Infeslious
dlsenses, "Skin tests nave praven
positive, ladicating Lthers ie some
Immunity Lo the disenie In Bis sy
{em. And the taet thel be 1% i excels
lent physical condition helps.™

Nebody 18 cemain when — ar Uf
= Mpare =1l refurm 1o prodesslonel
baskelball Spurs officinls nre hop-
ing be will be back nest senson,

Mpore's emrly Eymplom was g
constanl, palniul hondache Lbal be-
p=n Dec. 20, He eatered the hospiial
for teste the dey after Christmas
nnd was discherped Jan. 10 under
Lhe eondition that he might Feluen
wheno |t =as determined what kind
o menlegitls ke had,

Toe exeel disgnosss wes made
Ingt weekend, when dociors found
ihel the fangus kad sprend Lhrough
b cenire! BEIVOLS S¥Sterm end do-
fecied bralo Lssee, Moore returoed
1o the hospital Tussdey.

He has endergone two operetions
In two days. The NIFL on Wednpe

Lo, guarisrsize plnstic disc under
bils scalp oo the top ¢ elde of his
lorenand. A tube Mane fram the disc,
known ps on mmaye Reservolr,
Lhresagh & hele s the ekl to the i6-
fected pres of {he broin. i

The second operaton wee 'p{:r—l
formed Thursday aflemnoon Lo niler |
Ibe positos of iEe ibe Bf&r dogs)
10z found kot Meare exporienced |
e slighl swellsg o= his bBrodo|
WednesAsy nipht

The reservoir and tobe will serve
a5 the condull for the medicloe
onee treeiment beglns A medicine
known ps Amphedericin B will be in- |
Jected nte the' dise thres Hmes o
we=k [or =0 or three monise.

Moors sperl Thursday Right in
inleasive eare, He was moved 10 B
private room Fridey and wes Heled
Ln satislactory eoadliioe. His w:!:.i
Meialie, wes not evalinble dor |
commenl

Llmzell throuph to
'whel he's made of

. erbging L3 palnis anc § essses g

Aplirs pinyers aod cfficialy were
plalnly wormea pboal Moore's con:
difion &s ey practiced Friday.

"INy frgslening” sl Coach
Fitsimmons "We thlak 4 oun
se|ves B8 the healthy ones, We're
the oned who go Lo ihe hoesplia's Lo
visil people Who &re lass fortunate
ihan us. Then Ll touches you, and s
& lotally difderent feeling you pet"”

Wit Moore o the iineyg, the sup-
posodly woak Spuss had gatlen off
to o GUrpriFing L7-12 s2ers Lhis sea.
son. Without Blm, they were 4-7 po.
g Inte Frdny's game wiih the
Knleks

"{r concern Ba wins ang
leasnk Ay mare," Flussinmony i,
“Ir's Jehnny Mapres henitn.®

Knick puerd Darrell Walker not-
e Eknt nikletes, espectully profes-
stoppl elhletes, mocepr  passibly
careerdbreatening Injuries as an
occupationel harnrd Hul wnen they
&re mysteriously streck gpen by &
malpdy over which they hnve no
conired, 1y didlerent

"hipn. this 8ol g knee o on 2o
Ein, This Is e ond deotn,'” ma
Walker, tne forrer Arkansnos Al
Americs puord. "I makes yow reai-
ke how hunwen you are.”

Dr. Frenk Hasmen, Bo Aws
declsl who became friends wit
Moore when he played sl Texas
froem 1876-TE, mpresd with Walkers
BESEEEmEnL

"A bot of Bthieles feol Lmey're in-
vioglble and el mothiog can hust
ieemn,” Knsmon sald, “Then this

&1l

happens, ang Y6 probably more 33

gevastatng thao o fojury. 10 e
enknoowm, and [t Akows niklelos how

touph 13c0n be 10 come (o gTips with %,

thelr own viloemiiliny. "

Bul Kasmns e ethors who have &
kmpwe Moore for veers express
confideace that he can overcome
e dlsease and rofusn io the NEA. "

“lf enyone can, he cpn* £zl
Leon Back, iae former Texas hoz,
ketball conch wio recrulled Moore

cut ol Altonae. Pa, ALl you've pot :n%
.

S0 15 see whal he mads of bimsell.
* bli delerminnisns

any, Wi conducted Lo imser & hal- r.-_hj_ﬂr"ﬂ! who paw B

Focied, Woo SNW whar he pil

A twoslime AlkSouthwes) Confer-

pioked by the Sexitle Seperspnies Lo
the secand round of ihe 1078 MNBa
drefi, imded 1o San Aslanls nne
promptly cf. He rerurned 10 UT o
work 05 & volusleer conch mnd
mbde the Spur leam the pexi
EERS08,

Before bis [1lness, Moarn was nv-

pame, He alrcedy 1s San Antonlo's
pli-tme wolm leader wigk 3,422
These wine ko ow Blm expect bim i
evestually 8dd.to thnt total,

“Don't ever counl him oul be
causs Joanny Moore will pever,
ever back down.” Black snld.
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: C BAN ANTORIO — Guerd Johnny M : 4
Spurs wes activaced Wedn i C

eadey - after missing 12

Waips sald.

Starting 22 of San Antonio's firel 25 gam
mmg;?d mlﬂ.,v 7.8 points, hitting just 43 percont of his
shots, “Ha's I::emr than he wan the last rmonth e
b d almaatl have to be,” Spur Cosch Bok

December wnp & disastrogs menth for

played, bul he

ez
list””

ek, Moors

EBEihere, Enows h;"*

thee Bolection for {bhe Lompsorng, U\‘
Mpare staried every prme [or four
years, aod kelped Igad TeXAs o the
1078 NIT Chnmplonship, He wes -

g

-

§
N
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8 on the injured liet boeau : ' s
ks with Du:th Fever. ' ,'tﬂh"_.’“."”:““‘ preb

- To make room for Moare, San Amaniq._.-.ul-ﬁ;h:id o

ward Tyrene Corkin, . .« %

. Moore, the former Univorsity m"I‘e:EE; sta.r.luu Rots

ten off to a alow start aftor misping most
with Desert Fover, & form of :a:;.:ng"i-l?:_ n“"_m Ao

him.®

- Moore in still tsking treatments for Desert Fever, -
but they now are lmited to one mvery nix weclks, H'?ir;
next injection of medicine into the small reservoir im.
planted in his scalp is nez for the first week of Fobru-
ary. The side effocts of the treatment — navseay and
hemdaches — wnoally kesp him grounded for two dayg,
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COCCIDIOIDOMYCOSIS: A CLINICAL CLASSIFICATION

TABLE 1

Disseminating
Coceidloidomycosis
(Coccidioidal granuloma)

Primary Coccidioidomycosis

Rasidual
Pulmonary diseasa

Matapulmonary involvernant (single
or multisystamic)
Raspiratory
Pulmonary
Extrapulmanary, plaural, chest
wall
Lymphatic
Cutaneous and subcutaneous tissua
Skeletal, including joints and tendons
Viscaral
Splaan
Liver
Coentral nervous systam
Maninges, brain, cord
Cardiac
Myacard I'.ul, pericardial
Endocrine
Thyroid
Adranal
Pancreas
Ophthalmic
Urogenital
Kidney, ureter, bladder, urathra
Gonads, epldidymis, ovarian tubas

Pulmonary
Asvymptomatic (the coceidioidin
convertar)
Mild subclinical infection,
unrecoanized
Mo pathelogic-anatomic pulmon-
ary changes
Symptomatic
Febrile respiratory illnass
Tracheo-bronchitis, pneu-
monitis
Infiltration, nodular densities,
consolldation
Hilar and/or paratracheal
Ilymphadenitis
Cavitation, transitory
Plauritis, £ effusion
Allergic form (5% of
symptomatic patients)
Hypersansitivity phenemena
Erythama nodasum or
multiforme
Arthralgia, periarticular
swealllng
Episcleritis, phlyctenular con-
junctivitis, keratitis
Any of the symptomatic
puimnnarp changes above may
oceur.
Parcutanaous {primary cutaneous)
usually after trauma chancroid
syndromae

amaa -

Reproduced with permission from "A Working Classification of Coccidioidon

weosis and its Application to

Chiefly nodulas,
cavities, abscasses
Parsistent, unstabilized

Cpon cavities or
abscazsas
Modules (coccidiol-
doma)
Infiltrate
Progressive, locally
extending disease
Enlarging or multiply-
ing cavitias and
nodules
Abscessing nodules
Extanding infiltrate,
consolidation
Raogrossive, stabilizing,
end-point disease
Loenlized fikrosls,
hyalinlzed focl
Bronchiectasis,
coleification

Therapy," in Coccidioidomycosis, L. Ajello, ad., University of Arizona Pross, Tucson, 1967, p. 3.



CLINICAL FORMS of COCCIDIOIDOMYCOSIS

ASYMPTOMATIC

DISSEMINATION

or MANAGEMENT
PROBLEM

5%

E. NOCDOSUM
5%

Figure 3. The most common clinical presentations of coc-
cidioidomycosis in immunocompetent patients (16),



Clinical Presentations of
Coccidoiodomycosis in AIDS

Diffuse
Pumonary

Focal Pulmonary

Meningitis

Figure 5. The most common clinical presentations of coc-
cidiidomycosis in AIDS patients. The group “Others”
includes dissemination to the lymph nodes, liver, spleen,
and bone marrow. The antibody only group includes pa-
tients with serologic evidence of infection but no evident
focus of infection. Since these were passively collected
cases, a protocol to search for inapparent sites of infec-
tion had not been agreed upon (37).
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. Fig.3. Temporal relationship between coccidioidin |
skin-test reactivity and tube-precipitin and comple- .
men tfixing antibody titers, Reproduced from Huppert,
M.: Scrology of coccidioidomycosis, My copathol

Mycol Appl, 1970, 47, 108, by permission of the

publisher, Dr. W, Junk, b Y5
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VI, PREVENTION OF NATURALLY ACQUIRED INFECTION
A. Human Coccidioidomycosis ﬁcm ’

The possibility of preventing coccldicidomycosis by vaccination has been a specific goal
for over iwo decades, 1f such a vaccine could prevent extratheracic dissemnination, it
would be of value to all who might be exposed. Because the mechanisms underlying
progressive disease are not understood, it is also possible that immunization would not
prevent this sort of progression because in those individuzls the vaccine would be no
more likely to “take’ than would 2 naturally acquired infection. However, 2 coccidioidal
vaccine effective in preventing marbidity associated with the pulmonary infection would
be of significant value, particularly to several special groups such as dizbetics, those with
savere pulmonary disease, and others in whom a severe pulmonary illness would be a
particularly preat hazard. Such a vaccine might be of value 1o groups at risk of high-
inocula exposure, such as archeologists, laboratory technicians, and those working in
earth-moving occupations in the endemic areas,

Recently, a collaborative effort has begun io determine the cfficacy of a
coccidioidal vaccine in humans. The vaccine consists of Formalin-killed spherules.
Preliminary trials 1o assess acute toxicity of the vaccine have been conducted [74,
101). In those studies, multiple intramuscular doses of 1.75 mp were found to
give mild to moderate pain at the injection site but with no abnormalities in
standard hematologic and chemistry survelllance. With higher doses, reactions al
the injection site were found to be unacceptable, SKin-test conversion peourred
in 55%% after three doses of vaccine znd 100% had boosting of their lymphocyte
transformation 1o coccldioidal antigens.

Since the initial safety trials, 2 study was begun in 1981 to test vaccine efficacy.
Participants are being enrolied at study sites in Bakersfield, Lemoore and Visalia,
California, and Tucson, Arizona. Volunteers between the ages of 18 and 55 are
eligible for randomization if negative results are obtained with all coccidioidal skin
tests (coccidioidin and spherulin, each at the usual and high test strengths). Those
randomized have a chest roentgenograph and are bled for serologic studies before
receiving either vaccine or saline intramuscular injections administered in a blinded
fashion on days 0, 7, and 49. Two weeks after the last injection, skin tests and
phlebotomy are repeated. Participants are then surveyed for the duration of the study
for episodes of illness compatible with acute coccidicidomycosis, at which time evalu-
ations are performed to establish 2 diagnosis. For the purposes of this trial, a case is
defined by recovery of €. immitis and/or a conversion of coccidioidal serologic tests.
The data collected at all study sites is being collated for sequential analysis by a review

team at Stanford University. Based on the assumption of a 15 per year det::ctablc

case rate, it is expected that 9000 participant-years will need to be accrued in order ta

test the primary hypothesis satisfactorily, .
After 2 years of work, over 4000 volunt

2

eers have contributed to nearly 2000 ran-

domized participants (the remainder were found to have at least one positive coccidioidal

skin test) and approximately 3000 participant-years of surveillance. The trial is expected
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| | Coccidioides immitis, cause of a recent epidemic of "Valley fever” in California, is typical of
- | many cukaryotic microbes in that mating and meiosis have yet to be reported, but it is not clear whether
| sex 1s truly absent or just cryptic. To find out, we have undertaken a population genetic study using

|| PCR amplification, screening for single-strand conformation polymorphisms, and direct DNA

| | sequencing to find molecular markers with nucleotide-level resolution. Both population genetic and

; phylogenetic analyses indicate that C. immitis is almost completely recombining. To our
|| knowledge, this study is the first to find molecular evidence for recombination in a fungus for which

| no sexual stage has yet been described, These results motivate a directed search for mating and

| meiosis and illustrate the utility of single-strand conformation polymorphism and sequencing with

| arbitrary primer pairs in molecular population genetics.
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