
-

Conn's
CLlrcont7 

Thorapy



LATEST APPRCVED METHCDS OF TREATMENT
FOR THE PRACTICING PHYSICIAN

Edited by

W.B, SAUNDERS COMPANY
A Division of Horcourl Eroce & Compony
Philodelphio Ionclon Toronto Montreol Syclney ]okyo

ROBERT E, RAKEL, M.D,
Professor ond Choirmon, Deporiment of Fomily Medicine
Associote Deon for Acocjemic crnd Cl inicol  Affoirs
tscylor Col lege of Medicine, Houston, Texos



C O N T R I B U T O R S v t l

I ) i so t t l t , r s  ( l e r t t t , t .  No l t . h  Sho le  l Jn i v t : r ' . e i t v  I L r sp i t a l ;  Ass i s t an t  t \ t -
t en t l i ng  l ) s vch i l t ns t ,  No l t h  Sho lo  LJn t vc r s i t . v  f l o sp i t a l .  Ma r rhas -
sct .  Nt :u \ ' i r tk
( i i I  l , ,s  I  ) r ,  l . t t ' l i , tu 

" { . t r ,  
Srrr . t l r r r r r r , '

TI{ONIAS W. I ]UI iK]. ] ,  M.D.
1\ssoc i r r t t r  I ' r r r l i ' sso l  o l  ( i yncco log ic  Oncokrer ' .  I Jn ivo ls i ty  o f  

' l ' cxa-q

X 4 . I ) .  . , \ n t l , , r ' s o n  ( ' i r n c c r  ( l t ' r t t t ' t ' .  I I o r r s t o n . ' l i : r r L s

Our t r  r ' t  o f  l l t t  l ) r t r lo r r t r l r iu rn

. l O S l l l ' l l , i .  t l t r R R A S ( I A N O ,  . ] n . .  M . t ) .
AtL t ' r r r l  i  nq .  So r r t h ru l  p t , o r r  i l o sp i t a l .  So r r t , l r u r r p ton ,  N t ' r r  V r l k
l , . t , r t u ' l ) i * ' t r s t '

. I O t l N  I l .  l l L l S F l .  M . l ) . ,  P t r . l ) .
A s s o c i r r l r ,  l ' r r r t i r s s r i l  r i l  N 4 r : d i c i n c .  U n i v c r ' s i t . v  o l  N o l t l t  ( l i r r r r l i r u r

S c h o o l  o l  N l r : r l i t  i n t ' ,  l ) i  l e t : 1 . o r ' .  l ) t a b c t c s  ( l r r r '  (  l ' r r t t : r ,  [ . l n i v g ' s i t . v  o {
N o l t . l t  ( ' r r r , r l i r r ; r  l l r r s p i ( l t l s .  ( l l r i r l r e l  l l i l l .  N r ; r ' t l t  ( l ; r l o l i r t r

I ) i r t I x ' I  i t  h ' , ' I r t t t  i t t r t s is

' l ' l l (  )M, \S  I l t l ' l ' l ,L l l t .  M. l ) .
I ' r ' o [ i ' s so r ' . ' l i ' x t r s ' l i ' t : l r  U l r i v t , r ' s i t v  l l t : r r l l l t  Sc ro r c r . "  ( ] r , n t e r ' .  A1 -
t t ' r r r l t ng  l ' l r v s i r i ; r n .  I i r j ve l s i t v  N led j c r r l  ( ] r ' r r 1 . r r ' .  l , ub l r o r . j i . ' l i r x r r s
'! 

\.'1tlt tti rI /'-,'t t t

t I I . ]  ITNANIX ) (  ]AIJANI I , I ,AS. M. I  ) .
l ) r r r { i ' s s o r  o l  N { r , r l i c i r t r , :  ( ' h i r . ( .  S c t : t i o r r  o f  l , l ' r r r l r l t o r t r i r .  N l . l ) .  l \ n r k t r '
s o n  ( l ; t n t l r '  ( l c r t t c r ' .  L l o r r s t r t n . ' l i ' x t r s

Nt ' r t  I  Lx l ,g / ;  i  r t  s  l , . t ' n t  p l t , t t r t r t

.JOI IN W. ( lA l , l )WlJLL,  l ' } r rar t t t , i .D.
| ) r l t c t o l  o i ' ( ' l i r i r ' ; t l  l l , t t ' r t r ' c l r .  K e l n  N l c d i t ; r l  ( ' o n t c r ' :  r \ s s o c i r r 1 . r ,  I t r r r
t i ' s s r r l  o i  N ' l c r l i c i r r t ' ,  I J n i v c l s i t y  o f  ( ] l r l i f i r l r r i r r  i r t  l , o s  , , \ n g t : 1 t , s .  L o s
A r t g l l c s .  ( ' r r l i l i r l n  i l t
( ' r  r l  i  d  i t  t t  r  I  r  t t t  t  t ' t  r t s i  s

wAL' t ' t , l t t  L  ( t , \ t ,N I I lA( l i l ,  M. t ) .
Asso t ' i l t l r ,  l ' r ' r i l i t s so r ' .  I ) op l l t n ron t  o f  l , ' : L r r i l . r ,  I ) r ' r r t t i c t , .  I i r r i v t , r ' s i t . r , o f '
' f c x t r s  I I t , l r l t l r  S t  i , ' r r c r ,  ( ' i , u t t ' r ' l r t  S i r r r  r \ r r t r r n i o :  ( i r r i r r ' r ' s i t . t ,  l { os l t i t l l .
S l r n  An1 ,on io , ' l ' t ' x r r s
( . ' on t  t t t t t r t  S l n t r ' /  s  I  t t . 1 t t  r i t s

G. IX)U(+LAS OAMl) l l l . l LL .  . I r r . .  M. l )
[ ) r ' o J i . s so l  o l  N l l r l i r ' i n r l  ( ] h i t ' l  o l  l ) i v i s i o r r  l r l  i ) r r l n ro r r i r r ' \  ; r n t l  ( l l i l . r r i r l
( l i u c ,  l , o r r i s i i r n i r  S j t i r 1 . r ,  [ . l n i v c l s i t . r 'Sc l r oo ]  o l  t r ' l c r l i c i r r c ' :  Lo r r i s i a l l r
S ta t c  t l r r i v c l s i t v  \ L ' r l i c i r l  Oen t t , r ;  Ov t ' r ' Lon  l i l ooks  Ve l . t ' r ' : r ns  A f  l : r i l s
Me ' t l i c r r l  ( l u r l e r ' .  S l r n ' r ' t , ; r o l t ,  Lo r r i s i i r n r r
l l t t t  l  r  r i  r t  I  I  t r t  c t t  t t  r r  t t t  i  o

I ,AI] ITA T].  CAMI' I} I . I I , I , ,  M. I) .
l t r s ( t  t t t ' t o t  o ( ' M t , r { i c i t r r , .  [ , o u i s i l t n r  S t l t L r r  U n i v i  l s i t v  S c l t o o l  o {  N , l c t l i
c t n r ' ' S l r n , r ' t . p o l t  ( I ) i v i s i o n  o f  l l o r r r i r t o l o g l r ' O r r c o I r g y ) :  O v o t o n
l J l t i o k s  V t ' t c l r r n s , \ l l i t i r s  M e r l i c : r l  ( l , n t . c r ' ;  l , o r r i s i l r n i r  S L r t c  [ , l n i t , t : r .
s r l l  N l c d i l i r l  (  l r : l t l c r .  S h l t ' r ' e 1 r o l t ,  L o r r i s i a r r ; r
IJu t ' t t r i  r t  I  l ' t t l r t  r  r t  t t r t  i r t

I to}lEtt ' l '  c. CANUY, NI.t).
I t t s t t r t c t i i r ' .  l n t c l n i r l  N l e r r l i c i n c .  l ) i v i s i o r t  o l  ( l r 1 1 1 l i 1 ; 1 1 1 " , 1 .  ( l l i n i c a l  I . l l c c
t t r i l l l r vs i r i logy  r rnL l  l ) r rc ing ,  IJn ive ls i t l  o l  

' l i : rus ,  
Sr . rL r lh lves te ln  Mcd-

t c l t l  ( l c n L g :  L , ' ' l '  S o u l h w e s t c t ' r r  A l f i l i l t t c d  I L r s p i t l l s  ( l ) ; u . k l a r r r l  N I e -
n t o l i i r l  l l o s p i L i r l .  l ) l l l r r s  V A  N l c t l i c a l  ( l c r r t . r : r . .  S t .  I t l t u l  I l r r s p t l i r l .
Z t r l t ' -  l , i  p s h r ,  I  I n  i  v t r l s i t . v  F { o s l r i t a l  ) ,  [ ) r r l  l a s . ' l t , x i i s
' l ' o t  

h . t ' tun l i r t s

I)AVID I'. CARIJOVAI,I.], M.D.
t \ss i  s ta r  r  t  l ) r 'o1e-qsor ' .  Rcl t lodrr t :1. i t 'c  f )nclocr i  noiogv a nr l  Infc l t  i  l i t .y .
l )epat  tnrr :nt  o l '  Olrstet l ics and Cynecolog.y.  . . l ru les [1.  ( . ]u i l len Ool-
l ego  o f  N l cc l i c i ne .  l l i r s t ' [ ! r . i u csscc  S t i r t o  ( I u i v c r . s i t 5 , ,  Johnson  C i t v .'l 'c 

n rrcsscc:
Atnenorr l t t r t

THOMAS R. CARA(I( I IO, Prr,rr*r . l ) .
Assis lant  I r ro lessor of  F)rnr : rgoncv Nledic ine ,  State Univo's i t .y  of
Ncs,  Vnk rr l  Ston.y [ : l look.  Storrv Brrrr ik .  Nt ' rv  Vrrk;  Assistant
Plofcssol  of  l ) l ra l rnacolof lv / lbx icologl ' .  Nr: rv \ i l 'k  Ool lege of  Osteo-
pathic Medir : inr ' ,  Old \ \bst l rur \ ' .  Now Yrrk:  Assist lnt  l ) rofessor o[ '
( l l i n i c i r l  I ) ha l n t i r c y .  S t .  , l r hn ' s  [  ] n i r , e l s i t y  Oo l l og r :  o f  Pha rmacv ,
Janlr ic i r ,  Ncw York:  Assis l ,ant  I ) i rccto l  o{  Long Is l i rncl  Regionai
[ ' o i son  ( ] on t l o l  ( l en to r ' .  W in th l o l r - L i n i v r . r s i t v  Hosp i t a l ,  M in i : o l a ,
Ncrv Yir lk
A t t r I c  I ' r t i so r t i ngs

R. DI]ANI '  ( ]ESPF]I)ES. IVI. I ) .
( l l i l r i c l r l  l r r s t l t r c t o r .  I ) i v i s i on  o l  t i r o l < rg \ , .  L l n i vc r s i Ly  o f  T r : xas
l l o t t s t o r t  Med i ca l  Sc l r r x r l :  ( - l l i n i ca l  l , ' r ' l l r i u ,  I ncon t i n t ' ncc  and  V r i d -
i r r g  I ) - ys l r r n t : t i o r t .  I L r r r t r u rn  [ { osp i l r r l .  H r ; t r s t o r r . ' f t r xas
( '  l r  i  I  t !  l r r r x t  H r r r r r r , s i s

I )AItAN,l , l l ' f  S. ( l t lANl)I IOKl i ,  NI.D.,  Prr.D.
Assoc in t . r '  I ) t ' o l i ' ssor  o l  Sr r r l je ly  a r r r l  N lc t l i c inc ,  L l r r i ve ls i ty  o l  Co lo-

l l t l o  l l t ' r r ] L h  S c i c n r : e s  ( l c n t o .  l ) c r r v t ' r ' .  ( l o l o r ' : t r l o

l l r t t u l  ( ' r r l t  t t l i

I {AY W. CHNNG. N{. I) .
Ot.rr l iuvngo|rgv I t t :s ident ,  LJnivers i tv  o l  Washington,  Soatt le,
Wrsh ing t r r n

. J ( ) I IANNA ( ]T IA I ' I . I I , ,  M.1) .
I ) c p i t t  l  r r r t ' n l  o l  N l r : c l i c i n e .  S e t : l . i o r r  r r 1  l ) c l n t : r l o l o g y ,  O a l i w o o d  U r r s p i '

l r r l .  I ) , . r r r  l r , r r ' r  .  1 \ [ i r ' l r i g ; r n
( i n r r t u l o t t t r t  l t t l r t i r t o l r , ( l ) o r t t n ' r t t t o s i s ) :  I s ' n t l t l u t g t ' a r t . u l o t r t c t
\1 ' t tu t , tn r t

' I ' I ION4AS A. ( IHAI)I ' I , ,  M.I) .
( l l i r r i c ; r l  I ' r ' o l i s s o l  o l  l ) r ' r ' r r r t r t r r l o g v  i r n t l  S r , l t h i l o k r g v .  l V l y r r c  S t . a t c '

l ln ivc ls i t . v ,  I  ) r : t r 'o i l . ,  X l  i ch ig r r r :  (  lh i , r1 ,  S t ' c t  i r in  o l  De l r r r r r to log .V.  Oak

r v o o r l  I  I o s p i t . l l ,  I ) o i r l l r o l n .  N l i c h i g ; r n
( l n n t u l o r n t t  I  r t g t r i  r t r t l ,  r  ] ) o r t r t t  r r r t o s i s t .  L l , n t l t l u p n t t t u . l o n t r t

V ' t t t rcu  t t t

( i l , l , lNN M.  OHI , l l tTOW, NLI ) . ,  M. t rH.
l n s t t ' u c to t  i n  Mcd i c i ne .  I l i u  v i r r r I  N lod i c r l  S r : h r ro i ;  Ass i s l l n t  [ ) i r e t :
t o l  o l  l ) i ; r l v s i - s .  I l ngh i r r n  an r i  Wo lnen ' s  i l o s1 l i t , i r l .  l i r s k r r ,  M r r ss i r cbu -
s ('11 s
( l l t n t r t i c  I i r ' r t u l  l " a i l t r  n '

( IH ING SI I IAN(}  C]HI ,  M.1) .
t \ s s r i t ' i : r t , t , l ' t t r l t , s s t r ' .  ( l l r i n l  N led i c : r l  Oo l l ego :  ( l l i r r i c r i l  Assoc i i r t c  P lo -
1c-ssor ' .  Nr l ional  YLrrrg-NI ing Urr iv t : r 's i ty  School  o l  Mcr l ic int ' :  Cj l in i r : : r l
Assrt t : iu t . t '  [ ) r 'o i i 'ssor ' .  Nrr t iorr l r l  l )c f rnstr  Mr:r l ic i r l  Ocnl t  r ' ,  I ) i lccLr l  of '
f )c t l i  at r - ics,  I  )opir  l t r l t : r r t  o l  l ) t : r l  i i r t l ics. ' l 'a  ich rr  ng VeLcrans ( l :ner-al

I  I osp i t r l . ' l ' l r i c l t t t ng . ' f r t i r v : r n .  Rep r r l r l i c  o f  ( ' l t i n i r

1 i ' r ' r ' ls  Sylr1r 'or i r r '

NFl l t (x )  w.  cH lN.  M. t ) .
( l l i n i c r l  r \ s s i sL : r t r t  P l o f c , * so r ' .  I i n i vo ' s i t y  o f  O inc i nn r t i  Oo l l cge  o l
! l r , r l i c i nc ;  ( l i - l ) r l r : cLo r ' ,  C l c : r t e  r '  O inc i nn l l i  I ns t i t u t c  l i t r '  l t ep l r t l u c -
t . r v t  l l r : t l t  h  r t ' J ' h r '  ( l h l i s t  l  l 1 ; - ep i t . r r l ,  ( - l i n c i  r r  naL i .  Oh io
Dysfit rttti,trutl Uteritte llleerti rt,g

IVI ICJIIEI,I,I.] CHOUCAIR, NI. I).
l )crr t tato lo{ .v l ' r , l low, l loston Univt ' rs i tv  N{edicrr l  ( lentor ' ,  IJoston,
NI i r  ssach Lr  sc l ts
V,noirs Slasis L/1rr,rs

KI'VIN C. ( ] I IUNG, NI. I) .
Attcncl ing [ ]and ancl  I ) l : rs t ic  Sulgcon. Robel t  Wood Jo]rnson
Scholar ,  Serct ion of  l ) l i rs t ic  ancl  l leconst luct ive Surgory.  l )epal t -
nrent  of  Sr. r rgery.  Univels i ty  of 'Michigan Nledical  Centcr ;  Lectulcr ' ,
l )cpal tnrcnt  of  Sulgtr ' .y ;  Lectuler ' .  f )epal tnrent  of  Intr : r 'nal  NIedi-
c int . .  Univels i ty  of  Nl ichigan I lospi ta l ,  Ann Arbt i r ' ,  N{ ic}r igan
Kel.oids



' t40
L Y M E  D I S E A S E

pl-rvlaxis probably can be discontir-rued safely at agc
21 yeiu 's  r f 'a t  least  5 years l iave et lapsed.s ince the
l : r s t  i r t t r r c k  , r f  A R F

In acldit ion to rheunrat.ic f 'cvu' prophyl:ixis, pa-
t , icnts wi t ,h  RI ID requi re in fect ive endocardi t is  pro-
phylax is  on an cpisr id ic  b: rs is  rc lated to dcnta l  or
sulgi*rl plocerdures or gaslrointerstinal ol gonit.oru.i-
nar'.y t l ' :rcl inst,r 'untentation, as rccronrmcn(lod b.y the
Amr:ri can Hezrlt Associatiolr.
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l ,Vn t t '  r l i s t ' : rs t :  rs  i r r r  c rxLr t ' t l c l y  t :o r t rp lcx  i l l ncss  t ,h : r t ,  i s  s t i l l
1 r ' , r ' l v  r r r r r i t ' r ' s to . r l . ' l i r  c la t r ' ,  th . r .c  s t i l l  i s  l r { l  ( 'ons . l t su i -  { ) l r
n r i r r r l ,  l sp l r :1 ,s  o l  iLs  tnanagcntcn t .  I ) r ' sp i te  1 . l r i s ,  tho  d i i rg r . ro_
s js  r rn r l  t r t r i r tn ron t  o I  l , yn tc  d isc l rsc  rs  cn tc l i r rg  a  l tew o l .a ,
l t .p l i rc i r rg  s i rnp l l s t i c  : r l r l l r .o r rchcs  n  i th  r t ro r .c  n rodc ln  uncs
l l rsc r l  o r r  l rc t tc r '  l< l ro r ' , l cdgr ' ,  n ro r . r '  t , xJ r l r . i t , r rc r , .  r rn t l  lhc  np l t l i -
r : l t ion  o1 ' ( :oml lo l r  scnsc . ' l ' h is  has  rcsu l l c t l  in  a r r  e . rpansror i
o f  

'  
synr l  lo rn r ,s  r r l , t l i l r r r l .ab lc  t ,o  l , y rn t :  c l  i scasc .  lhus  i  n rpr .ov i  r rg

t l i r rg r r .s is ,  i , rc l  ' r ' r , r . . t . . l rL r r ra r r t  r . . r \ r ' r r r rc r r ( l . t i .ns . r ,g : r r .c l i r rg
l ro l .h  r l lu i3  u r r r l  c losc .  l ' hc  cx is tcnce r>1 'sc r .oncgat jv i l v  lnc l
ch lon i t  p t ' r ' s i s tcn t  in f t ' c t ion  havo l toon i :o r r f i rn rcd ,  i l s  h l l \ r { r
l t ' l : r1 rs t ,s  l t r r r i  t , r ' c i r t r r rcn t .  la i i r r r .cs .  Wi l l r  r r ro r . t , cz r lc l i r l  dos ing
i rn r l  r ro l r ,  ; t lo longcd t l ' ( ' i l t l nor ) t  r lu l i t l  i r> r r ,  c l l .o r r i c  s ) , r ) r l ) to l ) rs
< ' l t t t  l t t '  p t r r r , , cn t r t r l  o t '  c l i r l i ru r t , t ' c l  in  r l rn ry  n ro l r ,  l l r t . i t ,n t ,s
L l l r r r  t ' r ' o l  l r t ' fo r . t ' .

' l ' h r '  
< l i i rgnos is  o l  l , l ' n tc  t l i s t : i r s t :  i s  ln l r r i t ,  r rn  <r l in i t , i t l

g lo t r r r t l s .  i l s  t )o  ( :L l l  l  on t l . y  i rv t r i la l t le  t , cs t ,  no  nr : r t t l r  t ,hc
soL'c. ol typr,,  is r lcl ini t . ivo in co.l i r 'ni ing $'ht: t , l rc| l i l t  inf i ,c_
(, ion wit lr  l lorral ia l turgt lorl l r i  is 1tr.cst,rrt , ,  or. i1 so, rvlrct, l r<t l
th r .  in l i ' c t io r r  i s  l r ' . spons i l t l c  lb l  t ,hc  p i r t i t ,n t , ' s  s1 , rnp t ,o rns .' l ' r ' t ' i r t r r r t , r rL  

i s  l l so  c l i l i i cu l t .  l i ,  i s  in tposs ib lc  to  k r tow l row
nr rL t :h  rncc l i c l t ion  w i l l  b t r  n t :ccss i r r ' . y  t .  con l lo l  t l r c  in f i r t : t ion ,
bac l rusr ,  l  ( , s l )o 'sa  t , .  th . r . .1 ty  i s  .x t , r t , r r r . l . y  ' z , r r . i . l r l r , .  A ls . ,
i1  r ' i r r r r r1 .  l r .  d .L t ' r 'm i r r . r l  i r  .dv . l r r t ,  rvh ich  , f  t ,h r ,  r r r . rv
t : .n tp l l r .Ls  n ' i l l  i n ' rp lo 'c  w i lh  l i r r . th . r .  an t i l r i ' t r t . s ,  r r r t r l
rvh ich  rv i l l  b t :  pc l rnurx rn l .  Thc lc r  i s  r ro  Lcs t .  l t va i l lb lc  1 ,h l r t ,
t ' l rr t  l rr ,  rrscrl  i lul ing t l tclalr.y t .o inr l i rr ir t l  how cf leir l i r , ,c thc
t ' . i r t ' r r t ' ' t ' .g in r . '  i s ,  i r r rc l  th . r .c  i s  . ,  L t ,sL  l i r '  c r r . r : . ' l ,h^ t  i s
* 'h .y  th t ' . ' t i ' c  c l i ' i cu l  p ic t t r ' c  n rus t ,  bc  takon in t .  r r .c . r r . t .
i r r . l ' r l i r rg  l r  s . . r ' t : l t  l i r .  t l r .  n r iL 'y  s . l r t . l c t res  th r r t . x is t . .  l , r r -
1 ic t t1  r l ja l ig .s  lh t r i ,  succ i l c t l . v  g r r t l i r rg  sv rnp t l l t rs  o \JL1.  i t
cou|so .f  t .hr:r ' i rpy trt 'c vi t i r l ,  iUtcl i rs rtr irny objcct i \ ,o r)t( , i r_
sul 'cs i ls possiblc sh0ulcl l rc l i r l lorvcrl ,  such as tcr.r.rpc| lr t tr |c
gnr1 ths . .  n r ; t r : s  f i ' o r t r  ph l ' s ic t r l  thur t r l r i s t .s ,  l rn< l  ph .ys i t : r r l  f i r r r l_
ngs .  ' l ' l r i s  in f i r l rna t ion  w i l l  h t : lp  in  yor r r .  as_s€,ss l l rc t r t  o f '
o f l ' cc t i vones-s  o l  ongo ing  Lr . t :a tn tc t rL  anr l  g r r i c l t : . yor r  in  c lc -
I t , r ' rn i r r i r rg  op t imr r l  c l t r laL io r r .

' l 'ht '  
conct-,pt ol a "t ,ho'apt 'ut i t :  l r l l ianr:r, , '  betwccrl t l r t ,  clr lr ,_

g iv t ' r '  i rnd  p i r l ien t  I t : rs  Lo  bc '  cn- r l thas izcd .  . l .h is  n rc l rns  th i r t
t ,hc  pa t icn t  has  to  bercomc pa l t  o l  Lhc  n tcdrca l  Le : r rn  r rnd
Iukr r  .csp .ns i l l i l i t y  t i l .  c .n ip l .y ing  w ' i th  th .  r . r rconr r . r re . r l r -
t i .ns  .q iv t :n ,  r t ra i . t ,a i ' i ng  the ,  bcs t  p rss i l t l .  he . l t l r  s tu t ,s ,
repolt ing plor-rrpt ly anv ploblr:r-ns ol l icw svrnp|trnts. trnd
t ,s l tec r r r l l . y  in  re r r l i z ing  tha t  dcsp i tc  a l l  ou l  bes t  c f fb r . ts .
su('c( 's.s in cl iagnr>sis a11(l t l .catntclt t  is nt,vcl assur.ccl.

( I I.INF]RAL I N I,'OltMi\l,t ( )N
L,.yn'rc cl iscase is an inf 'ccLious i l lncss causecl b.y the spi lo_

cht'te llornzlia burgclorlerl (llb). Bb is tltrnsmiitecl hr, th.,

bite of an ixocl id t ick. ' j ' r 'ansmissiort of the organism occuls
i l  the t, icl i  has beer.r attachcd long cuouglr io beconte en-
golged f t .vpical l .v more lhan 2,1 houls). unlcss i t  l . ras becn
removed inrpropcrly. in rvhich case t lansmission can occur
rrole rapicl lv. Squeozir-rg ther Lick's bocl.y. i rr i tal ing i t  with
hc i i t  o r  chenr ica ls  in  an  z r t [enrp t  to  gc t ,  i t  to  back  ou t ,  and
d is lup t ing  the  t i t : k ' s  in lcg l i t . . y ,  a l lon ' ing  i t , s  con ten ts  to  sp i l l
i n to  the  wound,  a l l  a rc  cx : rn rp lcs  o l  th is .  l ' h is  h is to ly  i s
i rnpor tan t  to  t : l i c i t  whcn dr :c id ing  whc l l te l  to  g ive  an t ib io t i c
ploph.ylaxis aftel a t ick bitc.

I ) iA( , }NOSTS

IJccar rsc  o f  thc  r rn lo l iab i l i l . y  o l  so 'o log ic  tos t ing  f r r l  L .ynre
r l i so i rs r : ,  thc  c l iagnos is  i s  a  c , l in i t :a l  onc ,  bascd upon t l - re  typc
rrnd pit l t ,urn of s.vrnptorns pt 'erstrrt  arrr l  their.  r , :r ' rr lut ion ovcr
1 i tnc ,  cs l tcc i : rJ ly  in  1 .hc  sc t t , ing  o f  i r  p luv ious l .y  her l . l th .y  pn-
1icnl,  rvho has l-rercl pote'nl ial  t ick oxposru.c. I , l r .vlhuntl  r"t ' t i -
g la r rs  i s  thc  so lc  i rbso lu lc  i r td ica to l  r r l  l , -1 ,n11,  d iseasc ,  vc t  i t ,
is obscrvcrl  i l t  f i , ivcr ' [ l tan 5()? oI r.ast,s. ' l 'ht-.  othrrr arrcl ntolc
( 'onlnlol l  s.vntpl.olr. ts i t lc norrsl l t 'crf ic l trrcl  1;r 'otcan, but thc.y
l r ln ros t  a l rv : rys  i r rvo lvc  n ru l t ip lc  sys t ,c r r rs  i rnd  v r r r . . y  ovo . t in rc
irt  l lot l t  l t tcat, ion ancl intr.nsit \ ' .  r :otrsist,r,nt rvi th irn ur:t , ive,
t l i sscrn in i r tcc l  i r r f i r c l . io r r .  A  g lc i r t  r l c r r l  o f  r ' f f i r r . t  n rus t  bc  n t ldc
in  l r r l ing  ou t  s i r l i l a l l v  1 r ' cser t ing  i l l ncsscs .  l i r r  o f len  d is -
s t r r r t i r r lLc t l  l , y r r r t :  b t :curncs  r r  t l i i rgnos is  o l  cxc lus io r - t .  Anothcr
v t t t . v  i tn l t r t t ' t i l n t  I i r c t .o r  i s  l r , spr rnsr ,  l r r  t r ' , . , ,11 t t r , ' r ' r , :  p l .esoncc
or  rbsc t r t :e  o f  ,J : r r i s r :h - l le r .xhcunn-  l i l i t '  r . r r i rc t . ions ,  i rn t l  in r -
p lovcnr t :nL  w i th  t l rc rapy .  i l ' o  s in tp l i l y  anr l  c l iu ' i l ' v  c l i i rg r ros is ,
r r  wo lkshop w i ls  convo l r ( ,< l  in  l i )90  r r r rc l  a  c [ i t rgnos t i t :  schcr r rc
rvas r l t ' r ,clopr'd ( ' l ' l r l r l t ,  I  ) .  l t  is irrrpolt , l rnt l ,o r.rot,e that, t . l rc
pub l ishcr l  l t  po l t i r rg  c t ' i tn  ia  o l  t l r t ' ( l c r r l ,o .s  f i l .  I ) i sc i rse  ( lon-
i , r 'o l  l r l t , f i t r  su lv t : i l l i rnc t : ,  r ro t  l r r r  r l i l gnos is .

l,) r.,- | lt t tr t cr XI i g ra r Ls

I , ) r ' . yL l tcnr iL  r r r ig lans  (F lMt  i s  l  r . i r i s t , r l ,  rv i r r . r r r ,  c r ' . y t ,hcnr l -
toLrs .  ccn t . r ' i l i rga l l - t .  < 'xprur t l ing  ro r rn t l  o r .  ov l l  l cs ion  u , i l ,h
r l i s t i r rc t  n t i r rg ins .  A l l l tough usrur l l v  l ta in lcss .  n r i ld  s t , ing ing
or'  l r lul i l . rrs ci ln occur. ' l 'hc l , lN4 r 'uslr can bcgin 4 clays l .o
scv t , r ' i r i  wccks  i r lL r : r '  t .h t '  h i t c ,  l i t s ts  I i r r .  s r rvuru l  wccks ,  l r r td
nr i l \ ,  o ) '  r r rnv  no t  l r t '  r rsso t ' i l to i l  rv i l . l r  cor r .s t i lu l . ion i r l  sy r lp -
t r rn rs .  Mr r l t ip f  c  l t ' s ions  l r r r '  p r . r ' s t 'n t  i r r  107 Lo  20 .1 ,  o f  y ; i r -

' l ' . , r t t l , t ;  1. I-vmc I) iseasc Diagno.st ic Criteria

I le lat ive
V:r luc

I
r i , r t l r  Lyntr

' l ' ick 
cx1>o.str lo in tnr  cndcnrrc l . ( , l l r ( ) r l

S.ystcrn i r .  s i ly ts lnd s-vnrptonts consisto nt
{ oL l r c r '  po ton t i a l  r l i i r g r i oscs  r . . x c l u r l t , r l t :

S i  ng l t  s . 1 , s t  i : n t ,  r , . g . ,  r r r o r r r x r r l  l r r . i t  i s' l 'wo 
ol  r r ror t ,  svstcms. t , .g. .  ntorrr ia l thr . i l , is

;ri r 1s.1,
f l l v t  i r c r l l r  n r i g r ' : r ns
Aclocl t : r ' rnut i t i .s  chr.onic i r  atrophicar-rs,  b iopsy-conf  i r .nred
Se loposi t iv  i t ,v
Sclocort lc ts io l  on paircc l  ser i r' l ' issue 

rr r ic t 'oscop.v,  s i lvor .  s t r r in
' l ' isstr t '  

r r r icLrrscopv,  r r r0n0r: i r r r ra l  int r r run0f l t t r ) l  cscer lce
( l u l t u l o  pos i t i v i t . v
I | .  hu.rgr lor f i ' r i  ant igert  rocovorv ( rvhen valr i la t . t :d)
Il. h u rgd, t r' I t r i. l)NA;ltNi\ reco\,or.\' r wht,n vaiirl:rtetl )

Diagnosis

I
z rn r l  fac ia l  2

7
7
'2

;J
l l
I

lt
/1

1,.\ me
Lvmr'
Lyrne

bort  c l ios is
bor lc l  i  os i  s
bol le l ios is

l ikc l .y  7 ot  i rbcrve
probablc 5 6
un l i ke l r '  4  o l  be l o r v
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t icnts. A necrot, ic ct:utel ntay represcnt a nt ixecl inf 'ect ion,
ir .rvrr lving other olganisms besides R. bu'gclorfbrl .  At1'pical
l cs ions  may have to  t rc  b iops ied  to  a id  in  d iagno-c is .

Se.roIogir ' ' l 'est ing

Bccar.rsc Lymc scfologics o1'tcn given inconsistcnt r.e-
- . r r l t s ,  ) 'ou  rna-1 ,huv t ' to  tcs t  a t  n rorc  than onc  labo l l t lo ry ,
using dif l 'crent nrothods i f '  possiblr l .  Westeln blott ing is
rccorr.rrncuded f i tr  confirnral, ion. IgNI and IgG t i ter.s arc
oftt :n lcport,ccl scpal i i tcly. In l ,yrne diseasc, clcvatecl IgNl
lcvcls clo not l t lwavs inrhcatc an early st:rgc, for lhcsc
leve ls  r t i l y  r tpeate t l l v  pc : rk  Lhroughou l .  i ,he  c r rLu 'sc  o f  a r r
ac t ivc  in f  ec l ion .  l , ' a lsc -negat ive  sc lo l r ig ies  t r re  cor r r r r to r r  (cs -
f. inr l tcd rrt  1i017 ) :rrrt l  1:t lsc-posi l iyes eccrtr i r t  trp to 1() ' / l  . f '
pat icnts. Apltr lxurirtclv rrnc- '- third ol scroncgativc paticnts
rvi l l  ber:ornc t l l tnsiontly selul;osit , ive aftcl  cortrJr let ion of '
succ(]sst i l I  Lreit tr ] lerrr t , .

( lons idurab l t '  cv ic lc r rcc  s r rggcs ts  th i r l  in  a l l  c l i sscnr in i r tcc l
L.1,rnc infcct ions, strcding of thc ct-nlral nelvous s.vslcrn
occ t r t ' s  ca t ' l -Y  (p r lss ib lS '  w i t l r i l  l t6urs  a l l c r  th3  b i t . ) ,  veL  a
lcct- 'nt.st.rrr l .y hls slrou,n t lra1, irnt i l rodic.s to l lb ci tn bc dt '-
tcclccl in thc co'clrt 'ospin:Ll f l tr icl  (( lS! ')  in <tnly'20() 'r  ol strch
pat i r -n ts . ' J 'ho 'c f i l ' r : .  sp in i t l  t i r y>s  : r l c  no t ,  r 'ou t inc ly  l ' L )c ( ) t ) t -
mcndcrl bLrt in'c- '  pclf i l ' rnccl iu l tat icnts rvith gt lonouncecl
ncuro l t tg ic  n ran i f 'esL i r t ions .  cspec ia l l y  i f  thc .y  i l l ' e  seroncg: l -
l , i vc  o l  s t , i l l  s ign i { i c r tn t l . l '  synrp t ,oml t i c  t r l te l  cornp lc t ion  o1 '
t t ' t l l t t tr l t l t ' t t .  ' l 'hct1, alo t lot i t l  tr t  t ' t t l t .  t lut r t t l tet '  netttr l l .gic c' ' -
d i t io r rs ,  to  de tc ln r i r rc  u , l t c thcr  [ ]b  lu t ige 'n .s  a rc  p lcscn t .
a l r ( l  to  t l c t ,o ' r t t inc  whe l l re l  l l b  i r r r t i l rod ics  i r re  b t r ing  l r rcn l l y
proc l r r< :c r l  in  Lhc  ccn l . r 'u l  nc rvous  sys tcn t .  I t  i s  cs l tcc ia l l y
rn ipor t l rn t .  Lo  look  (o r 'p lcocy t .c rs is  l rnd  c levr te r l  p lo t t r in ,
wh ich  co l l c la t t '  r v i t , l r  t ,he  r rccc l  l i r l  rno lc  nggress i r .c  thur .ap .y .
i t s  wc l l  i t s  th t 'opcn ing  l ) r 'essur ' ( i ,  rvh ich  can lx r  c lev l r l t ' t l  l n r l
ac l< l  to  hcadachos,  cs l tcc iu l l y  in  t : l i i l d ren .

T R E A T M E N T  G U I D E L I N E S

An t i b io t i c  Cho i ces

Bt :carrse t l . rc  [ ,yr r . rc  spi rochebe is  rapid ly  d is t r ibuted
to a l l  par ts  of ' thc Lrody,  i r rc luding thc ccntra l  r lervous
systcm, slrortl.y aftcr IJ. burgclorflr i. enters thc ltkurd-
st l 'canr ,  a l I  s tagc.s of  th is  i lJncss reprcscnt  d issemi-
nzr ted ( l iseas<r.  Thc ant , i t ) io t , ic  an( l  dosc choscrr  nrust
be ablc t ,o  pernctr i r to  a l l  t issues in  : rc lcquaLe cor)cel l -
t rat ions to be bactcr ic ic la l  to  thc organisrn,  cvel t  in
ear ly  in fect ions.

' fhcrc 
is  no t rn ivcrsal l -y  ef f i tc t ive ant i l ) io t ic  fbr

treating Lymc cliscnscr. ' l 'he :rnLibiotic choscn and
dosc uscd rvil l  var'.y bascd on aflc, weight, gii,str.oir.rtc.s-
t iner l  fur rc t ion,  b loocl  lcvc ls  ac i r ieved in l ight  o{ ' thcsc
tactors,  and on pat icnt  to lerancc.  For  pool ly  undcr-
stood reasons, serum ar-rtibiotic conccntrations vary
widely in l,yrnc p:it icnts. Therrefrlre, whenever ltossr-
h le,  serum ant ib iot ic  levc ls  should be c lc te lmined t<r
a id  i n  l r r r i v i ng  i r t  l ho 'upcuL i c  doscs .
-  Foul  types of  anLib iot ics are in  genefa l  usc for
LJme trealment.' l 'he tetracyclincs, ir-rcluding doxycy-
c l ine ancl  minocycl inc,  arc bacter iostat ic  of  an." t
commonly pfcscribod, and Lrnless high blood levels

1le attair 'recl, tre'atmcnt {ailulcs in early and late
olsease arc common. Tetracycline itself does not pen-
etrate into thc CSF as well as doxycvcline ancl rnino-
cycline, and its usc is not advisei. boxycycline can

be ver.y effectivc but only if adequatc blood levcls are
achicvcd e i thcr  by h igh ora l  doscs (300 to 600 mg
daily) or by parcnteral aclministi ' i i t ion.

Penicil l ins are bactcricidal. As wotrld bc expected
in managing an infect,ion rvith a gram-ncgative or-
ganisur snch as B. bttrgdorferr., amoxicil l in l.r:rs been
shown to be r.nore eff 'ective Lhan oral ponicil l in V
flecause of its short hrrlt--l i ftr ancl neecl tbrl high levels,
arnoxic i l l jn  is  usual ly  adnr in is tcrcd a long wi th pro-
bcrnecicl.

Cephalosporins arc trsefirl but must be of advanced
,letrcri lt ion: I irst-gcncrati<ln clrugs irfc not efl 'cctivc.
and secolrd-gencratiorr cllr.rgs are compzrrahle tcl
anroxic i l l in  and c l rxyc.yc l ine both in  v i t ro i rnc l  i r . r  v ivo.
Third-gcncrilt ion agents ar() cLlrrcntly Lhc rn<lst c{T'ec-
L ivc of '  th i r  cerphi r lospor ins l tccuusc:  of '  lhr : i r  vr : rv  low
mean bact t , : r ' ic ic l i r l  concontr i l t i ( ins (MBCs) (0.06 for
cr:ftriaxone) irnci Lrccaust: of' excellent t, issur' l lcnetra-
t ion.  Also,  cophalospor ins l t : rve been shown to bc
ef fect ivc.  in  pcnic i l l in  ernc l  tc t racycl inc f i r i lurcs.  Ccfur-
ox imc axct i [  (Ccf t in) ,  t r  scconcl -gcnclat i r tn  agcnt ,  is
also cff 'ective against Staplwl,oc:otrc'u,s' and thus is r-rsc-
f i r l  in  t real ing a l .yp ical  c ly thema migrans that  may
l'cprcscnt a rnixccl infrrctir ln, conti i ining son're of' thc
l l lo l 'e  c :ornnlon s l i i r r  pathc lgcns iu  addi t ion to l lb .  Be-
c: rusc i t  is  d i l . f icu l t  to  to lcrato drre to sast , r 'o i l r test inr l l
( ( i I )  s ic lc  c f l 'ccts  i tnr l  is  cost l .y ,  ce t i r lor imc,  axct i l  is  r rot
r rs t :d as a f i rs t - l inc l  d lup.

l ) ry th lom.yci  n h i rs  bccn shown to l rc  a l rno.st  incf lcc-
tivc. ' l 'her aclvirnt:ccl milcrolicics (thcy arc classi{icd
i r .s  az i r l i t lcs)  such r rs  az j t .hrornycin (Z i thrornax)  ancl
c Iar i thronr .yc in ( I ] iax in )  havc i rn l i rerss ivel .y  I< lw NI I3Os,
Lrut  can bc d i fT lcr r l t  Lo t ,o lenr lc  c luc t r i  pool ' ( ] l  t ,o lcr -
i t r rcc aL t l - re h igh doscs necdccl ,  and Lhci r  cxccssivc
tendcnc.v to prolrtote .ycast ovcrgrowth.

Wl-rcn choosing n th i rd-gencrat ion ccphalospr l r in ,
there irre scvcr'rrl point,s to rcrnernber: cefotaxirne
(( ) la foran)  : rnc l  ccfLr ia-rc lnc ( I tocc l th in)  bot l - r  havc c lenr-
onsLratcc l  act iv iLv in  v i t ro,  in  v ivo,  and in c l i r r ica l
s t t rc l ics.  ( le t t r iaxone is  adrn in is te lcc l  oncc d i l i ly  ( iLn
i l ( lvanlagc for  home thcrap.y)  but  has 95% bi l iary
r)xcreLion r r r tc i  can o 'yst t r i l izc iu  the b i l iar ' .y  t rcc wi th
rcsul t i ln t  co l ic  and possib le cholecyst i t is .  Gastnr i r . r -
tcst inal  excrot iorr  rcsul ts  in  t r  Iargc i rnpact  on grr t
f lora. (lcfottrxirnc, which rr-rtrsL be given zrt lcast evcry
12, ancl prel-crab[.y cvery [3 hotrro-, i.s ]ess convcnicnt,
bt r t  ers i t  has only 5% bi l iary exc let ion,  i t  ncver '
c : luscs b i l iary concrct ions,  and may h i lvc less inrpact ,
on gut  f lora.  Bi l iary compl icat ions and gastro in l ,est i -
nal  super in l 'ect ions wj th ccf t r iaxone can be lessener l
if this drug is given in interrupted courses, such as
5 days in  a row each week.  Table 2 conta ins a sum-
lnary of'antibiotic choices; other agents with dcmor.r-
sllated in vitro c'ff icac.y have been used sr.rcccssf'ully
iu treaLir-rg Lyme paticnts and are also l isted.

T reo tmen t  Co tego r i es

I have f[und conclusivetly that the cluration of
t rcatment  rs  just  as important  as the choice o{ 'ant ib i -
otic. It is known that B. burgclnrfbri has a ver.y long
generation time and may have periods of dormancy.
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- ' l - .qut.u 2. Antibiot ic Choices

Oral 'l 'hcrapy

(AIwa.ys chc<:k b lood lcvcl .s ;  goal  is  peak in nr i r l l .ccns;  t , r 'ough lpre-dosel  b lood lever l  should bo groater  than 3
pglnr L.t

An rox i c i l l i n :
Adul ts:  I  gr l  q 8 h p l t rs p lo lxrnr :c id,  500
P l e g n a n c y : 1 g r n q 6 h
Chilclrcn: 50 rng,4rglda1' divid,rcl into t1 8

[)oxvcycl i n c:
Ar lu l ts :  101) nrg t i r l  rv i t ,h for i t l
No l  f r r l  t  l r i l d r t n  o r  i n  p l r g r r i r n l y

(  lc{ i r lox inr t .
in cr ' .yLIrcrrr i r  r r r igr ' : r r rs l lLs l r t 's  co- i r r f i :c t ,ed rv i th con.)rn( i r r  s l i i r t  l tathogcns

Adul l ,s  and plcgn.utcv:  I  gr l  q 12 h
( lh i ld len:  125 t .o 500 urg t1 12 h bast 'c l  ou rvoighl

' l ' r ' t l lc .yr ' l inc:  I )oor rosponsl  l r td no1 r ' r rcontrnonded
l) t 'y t  hrot t rvc i  r r  :  [ ' {xu lcs l tonst ,  : rnr i  not .  r ( ]conr l ro l td( ' ( : l
( ) l tLr l r r r r rp l t r r r icol :  Not ,  r ' r :conrnrcnclet l  : ts  t rot  prrx 'er l  t rnd l t r i t t ' r r1. i r t l l . r '  1oxic

l't t rl t"\l u t I i n! lt 1 t I A 1 1 1',, 1, r1 r, I I :, Il I li ', ' l i la A I tt' nt u I i t e'

A z t l  l t t  r ' t t t v c i t r '  Z r l  l n ' r n r i r x  l .
A t l r r l l s :  500  1 r i  100 ( )  n rg / r l
Ar lo lcsccnt .s:  250 to 5()0 nrg/r l
( l r t r t t t o t  l t e  usc r l  i n  p l cg r r : r nc - y  o l  i n . yo r r r r gc l  ch i l r l r . c r t

(  l l i r r i t l r l o r r r vc i n  (  l l i l t r i l )  l :
At lu l l ,s :  250 |o 5(X) nrg q ( i  i r
( l l r n r r o l ,  bc  uscd  i r r  p rogn l t l c y  o r  i n  v r r r r ngc t  c l r i l c l r t r r

Parcntcral  ' I 'hcrzrpy

i r r l i r s c  5  r l  i n  i t  r ou .pc l  r v k )
A r l u l t s  : r r r r l  l ) r ' ( ' g l l l u l c v :  2  g r r r  r 1  2 .1  l r
( l l r i l r l l t , r r : 75  n rg /hg / r l  up  t o  2  gn r / t l

( l t ' l i r 1 . : r x i t r t c  l ( l l l t l i r l l r r t ) :  Oo r r rp i u ' i r l r l c  o l l l c i l c y  1o  c r ' ( l r i l xo r r t ' :  r r o  l r i l i i r r l ,  r : o r r r p l i t . i r t i ons
A r l r r l t s ; r t r d  l ) l og r ) l n ( . y :  2  g r t r  c1  8 l r
( lh i ldrcrr :  {X) to 180 rr rg/kg, / r l  dost ' t l  r1 ( i  l r

l ) oxv t ' v t  l i r r t : :  I t e t l u i l t , s  c r , r r t r . i r l  l i r r e  : r s  i t  i s  t ' i r L r s t i c
A r l u l t s :  ; ! (X )  n tg  r 1  24  h ,  l ho r r  u ( i j u s l .  l ) l so ( l  t r po r r  b l oo r l  l r , r ' l s
( l i r n r r o t ,  l r c  us t : d  i n  p r cg r i u t c l ,  o r  i n  voun l j c r .  ch r l r l r r : n

I ) c r r i c i l l i r r  ( l :  lV  pcn i c i l l i n  ( l  i s  n r i n i n r t r l l l ' r r f { i : r : t i v c  l r n t l  no l  l e co rn l ncndc r l
I l t , r t zn t l t i no  1x ' n i t ' i l l i r r :  l J s t ' l i r l  l r l t e r r r i r l i v c  t o  o r ' : r l  t hc r ; r 1 r . v

A< l t r l t s :  1 . 2  r r r i l l i on  L I  < rn t r ' l o  t r v i c c  l l , r t k l . l ' ,  b : r . s c r l  up r , r r  l r od t  r vc i g l r t
Aclo lescont.s:  ; i00,(XXJ to i .2 r r r i l l iorr  U rvccklv
(  lar tnoL l r t '  r rser l  in  prcgnlnr :v

l \ x t r Q S l L t d t er l. lt u t'\ r r.r, tt l o lrt l l.t, Il flir t i t,t t\ l t r: r r t u l i t,r's

l n r i pc r r r ' r r r :  S i r r r i l a r  j r r  l f l j c l c y  l o  c t . J r r t i r x i n r r , .  ML rs t  b t , g i vc r r  r 1  ( j  t o  8  h
( . l e f i i r r r r i n r c :  N< i t  c l c r r r o r r s t l ab l y  bc t t r : r  t h l n  co f t l i l r xon t ' o l  t . r , l i i t . a x i r r r t ,
A rnp i c i l l i n :  Mo r t ' t , { l i r r : t . i v c  t i r a r r  p t ' r r i t . i i l i n  ( 1 .  Mus t  l r c  g i v r r r r  r 1  6  } r

m g q B h
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' l ' l i is has a miijor eff 'ect, on thc lcngth of' Lmatrrcnt
nc€)ded fbt '  thc val ' ious sta i j ( ,s  o i ' th is  i l lness,  fbr  thcr
longcr on€) is inf'cctccl beforc adcquate trealnrurrt is
begttn, thc longer tht, t lclrtrncnt cirulsc wil l lr irvc Lo
bc. ln humans, IJb sc'crns to legencrate morrthl.y. As
antibiotics kil i  organisrns onl.y dur.ing Ll.rcir grrirvtl-r
phase,  t ,herapy is  c les igned t<t  bracket  at  lcast  one
ont i re 4-u 'eck generat ion cyc le.  I lcnce t ,h t :  min imum
treatntent ,  coul 'se is  6 wecks:  la tc ,  d isser l inatcc l  in f i :c-
tions rnny have to bc treatccl for man.y ntonths to b()
controllcd. l)urir-rg tlcatrnent, s.ymptoms wil l wax
and witnc every 4 weeks. rcflect.ir lg the growlh period
of this l lorrelia, sinilar to rvhat is sccn in the l.olaD.s-
ing l 'evers.  I f  thc ant ib iot ics are work ing,  ( )v( ' r  t i inc
tl-rcse rriontlt ly f lares wil l lcsscn in sevelit l , and dura-
tion. ' lb prevent relapses, treatrnent has to be contin-
r-red ur-rti l  a)l signs o1' activc infection haver clerared.
The average cluration of successful thcrapv o{ ad-

\ r : lncocl  c i isos is  4 ntonths in  malets.  and 6 n ' tonlhs in
horrlonal ly active f 'em a I es.' l \ 'eal.n'r ent thi I uru:s shoLrl d
t r lcr t  the c l in ic ian to a lLornzr t ive d iagnoscs,  concut ' .
l 'cnl conditions, ar.rd thr: presenco of an othcrwisr
i r.rtrpparcnt intmunc der{icienc.y.

With int.ravenous antibiotic thcrapy, a 6-wecl
coursc is  the nt in i rnLlm. I f  therc is  a prot louncccl  l la t ' r
of s-ymptonls during the firurth week, then etxtcnd thr
cor l rse to 10 weeks to bracket  the next  gencral io l
c ,yc le.  This Lype of  c l in ica l  asscssnlent  cont inues,  an(
when thcsc monthly  reacl ions f ina l ly  lessen in sevcr
ity, Lhen oral nrcclications can bc substitutecl to th
same end point as mentioncd earlier. The ver.y clccr.rr
lence of onEloing tnonthly c.ycles inclicatcs that l ivin
organisms are st i l l  present ,  and that  ant ib iot ic
should be continued unti l these cycles no longet- o(
cur. Treatment categol' ies are plesented in Table 3.

' lhere is more to rnanaging Lyme disease tha
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Tattt , t  3. Treatment Categories

Pn4 l l t 1 ' l ' a x i . so f ' h i gh - I . i s kg r . t l t r pssho t l | d

Ernboddcd l )ccr '  ' l ick wi th No Signs or-  Syrr . rptoms of  Lymc:

l )ecidc to t rcat  b l rsr :d

Io I lorvs:

Ad r r l t s :  O ln l  t h t , r : r pv  l i l '  l . l  r l u vs
I ' r t - , gnancy :  r \ r nox i c i l l i n .  100 ( )  r n { - r  <1  ( i  h  f r t r ' ( i . , v k

Al tcrrr ; r t iv t ' :  ( l t : l 'u loxinr t ' r r r t ' t , i l ,  i000 rng 11 12 h Ib l  f j  rvk
Y r i r r r r g  r : h i l c l l o r r :  ( ) r ' i r l  t h r , r ' r r pv  l o r  l 4  d r r ys

[ l tv thror t t ,vc i t t :  I )oot  r r l l .c t  l r i r t ivo wi t . l r  r locrrrncntc 'c l  t lcntmont { i r r lu l t 's

I ' l a r l y  Lo t : a l i ze t l :  S i r r g l t ' r ' t t t l t t ' t t t i t  t n i g t ' i u r s  l v i t h  no  consL i t uL ion l l  s vn rp t , on rs .
A r l u l t , s  ; r r r r l  c l r i I r l l c r r :  ( ) r ' i r l  t l r t , r ' ap l  l i r r ' { i  r v c r : ks
P t r r gna t t cv :  1s t  i r r r r l  2 r t r l  t l i r r r c s t r : r s :  IV  { i r r . 21  davs .  t l t en  o r . r r l  { i r r . ( j  * , t o l <s i

, ' i r r l  t r i r ncs l r ' r ' :  : r n t o r i t j l l i n  I {X ) l )  r ng  q  ( i  h  I i r r ' { j  u , c t cks

A r l L r l t . s ;  o r ' : r l  1ho ; r1n ' r r r r t i l  r r r i  r r c l i vo  r l i s t ' ; r s r ,  l b r  4  r v r . oks  ( 4  ( j  r nop t . l r . s  t . o t l r l r

( l h i l r l r . r r :  O ' l l  t l r r , r ' r p l  r ' i l l t  r l r L r . ; r t i , .  l r i r so r l  r r g r ' n  t ' l i . i c i r l  r . r , s ; t , nsc

rrr '1. ivo r l isoasc f i r r  1 s, r ' r ' l is
l ' r ' r . g r r an t ' y :  lV  l h r , r r  o l i r l  l , h r r l l r y  r r s  r r i r ove

o t l r o l  ca r r se  o l  i n r  p r r i l c r l  i r r r r r r L r  n  i t - r , :

A d r r l l s  r r r r d  l ) ) r , g r ) i i r ) c y :  c r t c r r t l c ' d  l V  t h ( ' r i t l ) . y  r 6  t o  l 0  o r -  r ) r { ) ) r ,  w { , r , k s l .  l h o r r  o r i r l  r r r ' l M  1 o  s i u r c , r , r t r l  D o i r r l .
( l h i l t l r t r r :  [V  t hc l np l  I r r r ' ( i  o l  r no re  l v ccks

t 4 3

si rnply  p l 'oscr ib i l rg  anl ib iot ics.  l t  is  ncccssaly f i r r  th t :
pilt ioll l  to olrtain a(io(lrrat(' rost ir ltd r.cccivL' rut.) '
nccded physical  t ,hcrr rpy.  Thosc who have becn i l l  f i r l
a  pro longc( i  [ )cr io( l  r ,v i l l  a lso bencf i t  in tnrcnsely f  ront
a c:ucful. thorotrgh, altd aggrcssive gJrudcci crxercisLr
prograln when the.y urc wcl l  c l lough to begin.  Th|ush
has to bc controllod. irncl i l  son,siblr) regilrlelt of lrr. lc-
quate nul r i t ion ancl  v i tamins,  abst incncc f ront  sntoh-
i r . rg zrr - rd a lcohol ,  i rn( l  avoidance of  ca l fe iuc is  r .cconr ,
mended.  Support ivc l le i lsL l rcs canl tot  bc ignr t r -cc l .
Ttrblc 4 slrnlnlitr izes thcse points.

_ Unfortuntrtcl-v, not Lrvcl-y Lyrnc patient wil) r 'cgain
his ur her fttrmer heralth, and thc managomcnl of
refractory cliscasr: is prcscnted in Tablc 5.

' l l tc  evcr  g lowi  l rg  nunr l )or  of  new cascs o l  L l r is
i I incss u l rdL]rscoros t l ru  nced f i r l  l rc t tcr  prevtr ) t , ive
lnc i lsurcs,  and i ,hc)  nta l l .v  ch l 'on ical ly  af f l ic tcc i  pa-
t , iur t ls  who i t re l 'es is tanl  t ,o  t l 'er l tmcnt  i r ic l icatc th i r t ,
n' lol 'e rcs(' itt 'ch is rrct-.dcd in this arca.

' l 'ntt t ,n 5. l tcfr:rctorv I) isease

' l ' , lut, t  4. Adiunctive Therapy

Recommcncled in Al l  Lyme P:r t ients:

I )n i  l .y  .yogul t  o l  i rc i t lopl r i  I  us 1;r t .par: rL ions
Mt r l t i v i t : r n t r ns  and  13  co r r r p l ex ,  i rO  rng  da i l - v
I 'hysical  t l te lapl  r rnt l  le i r : r i r i l i t l t ion

Prescr ibe as Neer let l ,  Espocia l ly  in More Scverc Oases:
Anir lgesics : tnt l  r r r t rsc lc re l t rxants
NSAII) .s  anr l  lo l i t t iv t ,  lgcnts
I t nmu t re  g l obu l i ns  anc l  u t hc l  i n tmu t ro thc r . t r py  i f  i nd i c i r t ec l
Anl idt :pr t :ss i r  nts
Ps.ychosocia l  evalr rat ion and possib ly rcfer .  fbr .  col rnset l t lg

Contrai  ncl icatecl :

Alcohol  ust '
F lxcessive caf ' fe i t rc int l rke
Any avoidable str0sses
S ign i { i canL  s l eep  dep l i va t i on

l 'crs istcnt  Signs and Syrnlr toms ' l 'hat  
l tesponr l  to

Antibiotic 'l 'hcr:rpy

[ ) a l i c r t t s  i r r  t h i s  g roup  i u rp l ov r  on  l r n t i l t i o t i c s .  y cL  l c r i r l r s c
l opo r r t o r l J v  wh t  n  n t cd j ca t . i on - s  111 '1 .  r l i s co l t t i n r r t  d .  Pe l s i s t cn t
infr ,c t ion,  sotrchou rcsistant  lo t lu l t ln( in l ,  l r i rs  bt :en
r le nronsl l i t tod in srrnr t '  p i r t iunls in t .h is cato;-1orv.  Recol l tnendct l
s t r r r lv  inrrr r r r r r t :  corrrpt ' tcrrco.  st : i t t -ch f r r l  corrcr t l r tn l  in lecl ions.
i u r l  r ' ' . (  r ) l r s i ( l {  l  l  l r r .  t l i r r g r r r r s i s

Options for I're:rtrnent

Longt ' r '  t lu lat iorr ,  inc lucl ing operr-cnr l t :d rn i r i l r tcn:utcc thc ' r ' l rp l
lncre:rscd dosc
l)iffclcrrt dlr"rg
Ohangc rnethod of  adnr in ist rat ion (oral  to IV)
Suppol t rvr :  thelapy as nct ,de d

Persistcnt  Signs and Symptoms Not Responsive to
Ant ib iot ics

Reconsidel  t l . re d i i rgnosis
Suppol t ive therapy based on svrnptotns
NSAI I  ) s  r r r r d  l r l  d l oxy t . l r l o l u t l u i n r
r \nt ideplessants.  ani t lgesics,  and ntuscie t .c i i rxrrnts
S.ynovcctolnyi l  the nonjornt  symptoms ure nt jn imal
l )sychiat l ic ipsychorr ietr ic  evalunt ion
Long-term fo l lorv-up
Considcr retreatrnerr t  i f  condi t ion chlrngcs

; t . : '
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