
Female lions share a co~lllllon ~ C < O L I L . C ~ .  

the  territory; hut only a proportii)n of 
females pay the  f ~ ~ l l  costs of territi>rial 
defense. If too fe\\- females ,iccept the  re- 
syonsib~lit ies of leadership, the  territory 

nil1 he lo<t.  If enough females cooperate co 
defend the  range, their territor\- is main- 
tained, their collective ettort is \-ul- 
nerable to ahuse by their companion\.  
Leaders do not  gain "aiiiiitional benefits" 
from leading, but the\- do  proviiie a n  or- 
portunity fix laggarcis to  gain a free r ~ d e .  
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Lo%' Se? a. 'n oress 

Treatment of Chronic 
byme Disease 

Eliot hlarshall's Ne\\-s & Comment article 
"NIH gears up to test a hotly iiisputeii thc- 
or\-" (13 Oct . ,  p. 228) and sevcral state- 
ments in a subsequent letter l y  Peter hlc- 
FaiiLien ( 1  Dec., p. 1419) recluire comment. 
h t  i,ssue. accor i l in~ to hlarshall, is whether 
there is a cl~rc>nic forill of LJ-me disease that 
so~l le t~~l le ,s  L ~ C ~ S I S ~ S  after a course of conven- 
tional antibiotics has lyeen given. 

\Yhen my co1leaSues and I recog~lired 
Lvnle diseaye as a separate entity in 1975 
(i), n.e vvere fully ;ware of the  medical 
literature about three entities that  had 
lieen li)osel~- l~nke i i  \vith one  another in 
E~lrope: a n  esL~anLiing skin lesion called 
erythema chronicurn nligrans (2), a n  atro- 
phic skin canditi i>n called acrodermat~tis 
chronica atroyhicans ( 3 ) .  anii a neurologic 
ivndrome calleii Bann\\-arth's s\-ndrome 
(4 ) .  Ho\\-ever, in Europe, these svndromes 
haci not  l x e n  associated nit11 arthritis, ,ulii 
it \vas not clear \vhether the Eurocean es-  
perience co~ilii he estrapolated ti> the mul- 
tisystenl 11lness that we were stuiiying 111 the 
Cniteii t a t e s .  

After our earl\- reports ahout erythema 
inlgrans and Lville arthritis (5), mv col- 
leagues anii I described other features of the 

~llness, incl~lding cardiac, eye, and acute 
anii chronic neurologic manifestations ( 6 ,  
7). I thus f ~ ~ l l > -  recognize that Lyne  disease 
is ,i chronic, multisystem illness that may 
occur in active or latent forrns over a period 
o t  years. 

I ~vas  originall>- skeptical of the  role of 
antik~iot~cs in treatlng Lyme iiisease, and my 
early articles reflect this point of view. 
Hoxever,  controlleii s t~~ i i i e s  haLi not yet 
been ilone in Europe when I wrote those 
articles, and my col leag~~es  anL{ I proceeded 
to iio the111 (8).  The>- were hegun before the 
causative agent was known and played a 
major part in establishing the  role of antl- 
hiotics in the  treatment of this infection. 

Treatment hilures ma>- occur with short- 
term antibiotic reginlens ( 2  to 4 weeks orall>- 
or 4 n.eelts intravenously), and retreatnlent 
may be neces<ar>- (9 ) ,  hut there is no  con- 
~ i n c i n g  evidence that course\ of antihiot~cs 
for many months are of benefit in  the treat- 
ment of Lyme iiisease, and such therapy has 
a significa~lr risk of side effects (19) .  

There are many explanations, only one 
of \ \~hich is active, ongoiqg infection (1 1 ), 
for persistent symptoms after staniiard 
courses of ,lntiliiotics have been given to 
patients with Lyme iiisease. Patients with 
chronic neurol~orreliosis may have persis- 
tent spirochetal infection in the l~ ra in  after 



standard courses of antibiotics, hut some 
symptoms may renlain because of residual 
damage fro111 past infectloll (7) .  Jolllt In- 
flammation ma>- persist for months  or  
even several years after the  apparent erad- 
ication of the  s ~ i r o c h e t e  iron1 the  ioint 
with antibiotics, possihly heca~lse of im- 
mune-mediated nhenomena 112). It  is 
likely that  Borrelia bzirgdorferi infection 
may also trigger para-infectious p a n  or 
fatigue syndromes, which nlay persist in- 
definitely after eradication of the  spiro- 
chete with antihiotics ( 1  3) .  

T h e  most collllnoll reason for persistent 
SyInptoIni after standard couries of antibi- 
otics in  patients n i t h  s ~ ~ s p e c t e d  L y ~ n e  d ~ s -  
ease is tnisdiagnosis (14, 15). Of 788 pa- 
tients referred to our clinic n ~ i t h  a pre- 
s~ tnp t i \ i e  iiiagnosls of ch ro~ l l c  Ly111e dls- 
ease, \ye thought that 23% had active 
Lyme disease; 20% had previous Lyme ilis- 
ease and another current illness, most 
commonl>- chronic fatigue syndrome or  
fihrom>-algia; and 5 7 %  did not have L>-me 
dlsease; they also most commonly had fa- 
tigue or pain sylldrolnes (14). 

T h e  Centers for Disease Co~l t ro l  and 
Prevention (CDC) has developed ohjecrive 
clinical and lahoratorv criteria for the iliap- 
nosis of Lynx disease for surve~llance pur- 
poses ( 1  6 ) .  .%s nit11 an>- nationnide report- 

ing system that depends o n  passive surveil- 
lance, there is surely underreporting of cas- 
es. Fronl epidemiologic studies, ~t is clear 
that Lyme disease 1s spreaiiing ( 1  7); it has 
caused focal epidemics in the  northeastern 
United States (18), and it is now the nlost 
colnmoll vector-borne disease in the coun- 
try (19). 

Regarding hlarshall's quote of my say- 
ing that  "the m~~l t imi l l ion  dollar t r ~ a l  that  
the  N I H  [National Institutes of Health] is 
plallni~lg \ I .OLI~L~ never have been f~ lnded  
through n o r ~ ~ l a l  mecha~~isms , "  I h e l ~ e v e  it 
noulii he Inore correct to  say tha t  such a 
trial \vould never have heen funiieil 
through the  l lor~nal  R01 ~~lechanisrns  of 
investigator-initiated research. However, 
N I H  sometimes uses other  lnechanistns to  
funii research o n  ci>mples c l in~ca l  clues- 
tions, one  of n h i c h  is multicenter study 
groups. I support the  decision of N I H  to  
put together such a group to  study ques- 
t ~ o n s  ahout chronic L y n ~ e  disease. A s i n -  
ilar kind of group fortneil by the  CDC has 
'een invaluable in addressing prohlerns 
concernillg serologic testing in Lyme dis- 
ease (ZC). For the  N I H  group, the  chal- 
lenge will be t h e  study design. T h e  num- 
her of p a t i e n t ~ w h o  meet objective criteria 
for chronic neurohorreliosis is small, 
n h i c h  makes patient accrual ilifficult. 

More patients have nonspecific s>-mptotns, 
such as dlsahling muscle pain, fatigue, or 
memor>- difficulty, after having L>-me dis- 
ease, hut measurement of the  treatment 
response may be difficult in this group. 
Nevertheless. I all1 confident that a nell-  
<lesigned, multicenter esaminatlon of chron- 
ic Lr-me disease will provide valuahle new 
insights into this complex infection. 

Allen C. Steere 
Xew England Medical Center, 

750 IVashington Street, 
Boston, MA 021 11, LJS.4 
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cation and economic-competitiveness. NSF 
nevertheless champions the role of support- 
ing investigator-initiated research meant to 
advance scientific knowledge. It thus stands 
as the only conceivable target for Byerly and 
Pielke's caricature of the "Bush contract." 
The implication is that this comparatively 
small island of disinterested research support 
should be sacrificed to a new standard of 
"problem resolution." 

If Byerly and Pielke believe that science 
can resolve the problems they specifically 
mention-"racism, drug abuse, breakdown 
of community, and crime1-they might 
ponder the history of the 1960's Great So- 
ciety programs. Their recommendation for a 
national debate to achieve democratic ac- 
countability (besides begging the questions 
To whom? In what time frame?) similarlv 
misrepresents what science can and cannot 
accomplish. 

There is some validity to the contention 
of Byerly and Pielke that metaphor, or ide- 
ology (2), influences thinking about sci- 
ence. In the 1960s, when academic science 
better resembled what is indicated in the 
Policy Forum, research was.uncritically en- 
listed in our "race" with the Soviets. How- 
ever, the 1970s demanded social relevance 
from science, as in the dubious "War on 
Cancer." In the 1980s, science again pros- 
pered under the overriding image of tech- 
nology transfer (2). In this decade, though, 
Byerly and Pielke invoke a spurious "polit- 
ical ecology" to rationalize reduced federal 
support for science. 

The expenditure of public funds for sci- 
ence cannot claim exemption from scrutiny 
or evaluation, but it is dangerous to suggest 
that our society might choose to support 
only "useful" science. 

A more valid ecology of U.S. science 
might start from the fact that the world's 
most productive scientific community ex- 
ists within the world's most robust total 
economy. The notion that such a science- 
and technology-based economy can be 
maintained in the long run with a smaller 
investment in research is the assumption 
that should be "critically examined." 
Those who argue that the complex process 
of scientific inquiry can be bypassed in 
favor of immediate "problem resolution" 
or "measurable results" might well consid- 
er the fate of the goose that laid the 
golden eggs. 

Roger Geiger 
Higher Education Program, 

Pennsylvania State University, 
University Park, PA 16801-5202, USA 
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Response: Geiger is correct in his assertion 
that "the Bush report was never implement- 
ed." However, as Donald Stokes has noted, 
"Bush's organizational plan was defeated 
while his ideology triumphed" (1). It is 
Bush's ideology, what we called the "social 
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