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tYME

prevent  a c l in ica l  rcbound of  in f lammatory act iv-
lry,

Congest ive card izrc f i r i lure is  usual ly  contro l lerd
by bed rest  z ind stero ids.  Occasional ly  d iure l ic
therapy is neccssar.v. and rarciy careful digitali-
zatrorl is required.

Treatmenl o1' chorea, a self-l irnited feature,
generally reqrri les rnorc than anli-inflamnrator.y
therapy. Most patierrts benefit signi{icantly lrom
quiet .  nonstressf i i l  surroundings and adminis tn, r -
t ion of  phenobarbi t r r l  or  d iazepam (Val ium) or
other  t ranqui l izo ' .  ' l 'he la t ter  mecl icat ions musr
be g iven on a t r ra l - i rnd-crror  basis ,  s ince pat ients
vary considerr ib ly  in  thc i l  responsiveness to
treatment zrnd tr single drug is not beneficial in
a l l  cases.

CHRONIC RHEUMATIC  D ISEASE

Indiv iduals who have hacl  an at tack o1 '  ARIr
with or without carrl iuc disetrse or who iu-e firund
to havc chronic rhcunr i r t ic  hear t  d isease ( l t l ID)
are at  r isk f< l t  rccur lcnt  at tacks of 'A l l I , ' fu l lowinc
streptococcal phalyngitis. ' lhus, the.y shoulcl re-
cele cont inrur las ant is t rcptococcu. l  l t rophvlax is  tcr
prevent reculrences of'ARF. ' lhr.ce stanclnrcl reu-
rmens are considelcd satislactrtry {or this pr.n'-
pose,  in  order  o1 '  p le i 'ercnce:  ( l )  month ly  in t ra-
muscular  in jcct ion u l  L.2 mi l l ion uni ts  of
benzath ine penic i i l in  (0.6 rn i l l ion uni ts  fbr .  urose
less than t iO pounds) ;  (2)  500-mg tablets < i i  su l -
tadiaz i r rc  twict :  dai ly ;  and (3)  2110 mg tablet ,s  of
p e n i c i l l i n  V  t w i r . t '  r l r r i l y .' fhe 

advantasc of  p i i rcntera l  penic i l l in  is  fhaL
one does not  depend upon dai ly  paLienl  compl i -
ance; however, the iniections may bo painfirl.c r ,  L r r c  r t r . r c L L l u r l s  r r r z r y  u u  p i l l l l l l u .
i t r tc t  compl iancc wi th th is  re i { imen has becn

DrsEAsE I O I

t inued at  age 21 i I 'a t  lcast  5 years has c lapsed
from the last attack of ARF .

In acldit ion t,o rheumatic f 'evcr proph.vlaxis,
patients with RHD require subacuter btrcleirial
enclocardi t is  (SBE) prophylnx is  on an episodic
basis rclatcrd to dental or surgical procedures, or
gastro intest inal  or  geni tour inary t ract  inst lu-
mentatron,  as recomrnended bv the Anrel icar . r
Heart  Associabion.

LYME t)ISEASE
(Lyme Borrel iosis)

nrethod of
[ ,AUI ,  B .  LAVOIE.  M.D.
Pucil i<: Presbyterirut ful at l ico. l  Oenler
Surr I" ro tt r:i.st'tt, C t.l.i.I r t r rt.i o

Lynrc  b< i r rc l ios is  i s  a  l ccent l t ' dcso ' ibcd  sp i rocheta l
inferct ion causccl by lJrtrtvl iu burgrlurft :r i .  I t  is rr l |cl t l ." ,
rcccrgn izec l  us  thc  rnos t  cou l rnon t i ck -bor .n r :  in fcc t ion  in
the  [Jn i tcd  Sta tcs .  I t  i s  t ransnr i l l cc l  p r in r l r i l y  by  har r l -
s l ie  l le  d  ve  gc t i r t ion  inh lb i t ing  t i cks  o f  the  I . t rx les  r . i ,  i , t t  us
r :o r r l r l cx .  ' fhesc  inc lu tk t  l ro t l cs  r i l t r r t r r t . i r t i  in  nor . th t :as t -
crn []nitct l  St i t t ts, I l .oLles st 'a1trt1or.r.s irr  southclrstrrr.rr
L. lrr i ter l  Stabcs, trncl l rorlcs pttt  i f i t : t ts i tr  t j r l  westclrr
LJnitcd Stutcs. ' l 'his cl iscasc h:rs bccri  re l lul tet l  f j .om 4,l l
s ta tcs ,  rnos t  l !u lo l tcan  cour r t r . ies .  l tuss i i r .  Oh ina ,  nor .Lh-
ern  anr l  Sout l i  A I i ' i ca ,  a r rd  Aus t la l ia .  ' l ' hc  nynrpha l
slagc occurs ln sl) l  lng and snmn.rcr. trncl l rccrntnls lor.
rnos t  human i r t tncks .  ' l ' hc  u t tachr r io r . r t  i s  rcc r rg t r i zcd  in
on lv  2 i r  to  i l0 (y '  o f  pa t icn ts .  rnos t  l i kc ly  bec t rusc  o1 '  the
vcct,or 's t iny size.

C LINICAI, D I. ]S(JTTi I / I ' I0N

Although the infcct ion oftcn prescnts in a cl-rarzrcter-
ist ic nri tnncr, lni in.v l t . i ,piclr l  prescnt:rt ions havc bccn
dcscribcd in rcco.rt  ycl ls, olten lcirding to i l iaguostic
confus ion .  I t  i s  a  mu l t i sys tc .n r  r l i so lc le  r  a f i ' cc t ing  sk in ,
. joints, ne rvous systcm, and hcart most conrntonly, but
invo lver r rcn t  o { 'o thcr  sys tc rns  has  a Iso  becn deso ' i l r cc l .' l 'hc key to diagnosis is thc p:rthognomonic r.ash, cry-
thema chronicurn rnignrns. Uufbrtunatcly, i t  is oftcn not
present. ' fhc disc.asc is described in stagcs, btrt  consid-
erab lc  ovcr lap  be twecn s tages  has  becn secn.  I t s  pa tho-
gcnes is  appcars  to  be  pr .edont inant ly  immuno log ic .

Stage I. ?)urly lVlanifestatiorts

A fcw da.vs to a month fbl lowing a t ick bite, the
central erythcmatous papule becomes nracular and
oxpands gradually, at t imcs to greater. thar.r 60 cm.
F)r1, ' thema chronicum r.nigrans is tvpical ly f lat.  annu-
lar, with dif fuse er-vthcma early. Pain and pruri tus are
var iab le  bu t  usua l ly  no t  p rominent .  Cent ra l  cyanos is
leadir.rg to vesiculat ion may occur earlv, l ,ate cc.ntral
clearing is commotr, lcading to a r ing pattern. Slow
reso lu t ion  tvp ica l l y  occurs ,  bu t  s im i la r  migra t ing  an-

shown to i 'esul t  in  heal ing of : 'ua lvular i  hc, , r r l
disease (as rellected by clisappearance of mur-
rnurs) in thc majorit.y of putients, in adciit ir in to

erable controversy is the optimum cluration of

prevention of' recurrent attacks of' ARF.. ' fhe
aovantage o l  su l fhdiaz ine over  ora l  pc,n ic i l l in

le lStes pr imar i l l '  to  the inc luct ion o l 'penic i l l in-
resrstant oral f lora by the latter, whicli theor.eti-
Sl ly  cggld predispr ise a pat ient  to  an episocle o l '
o_acter ia l  endocarc l i t is  due lo a perr ic i l i in- r t ,s is-
tarrt, organism. Er.vthromycin has been sr.rggested
for  . tne rare pat ient  who is  in to lerant  of  bothpentc i l l in  anrL sul ladiaz ine.  A subjec l  of  consid-

j  ,  I  p r u p r r J r 4 A L - .  r v t r r D r  l l t v y : L l B u L U I l i .tncludin_g the Anrerlcan Heart Association, rcc_
ilTT","d l ifelong prophylaxis for parienrs wirhq_u,oecause the risk of recurrent ARl. persists

ilL! .Unvona childhoocl, atbeit in a climrnished
"qv.  rn paLients wi thoul  res idual  card iac involve_t'€Dt, prophylaxis can probably be safel.y discon-
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r lul i  rnay c)ccuf elsewliere. The rash often does not
occu l  and is  es l rec la l l v  in f requent  in  ch i ld rcn .  Const i -
tut iolral synrpton'rs, including fever, fnt igue, malaise,
myalgias. tr l t frralgias, transient aircl  migrutol ') '  syno-
v i t i s .  t cnc l in i t i s .  burs i t i s .  ax ia l  s t i i f i ress .  phar l 'ng i t i s ,
hcadacl"rcs. ancl lvnrphadenopathv, are comnrotr.  Non-
produc t ivc  cough,  hepatosp lenomega ly .  hcpat i t i s ,  o r -
ch i t i s ,  p r ' r - io lh i t r r I  cdenra ,  con iunc t , i v i t i s ,  i r i t i -q ,  anc l  pan-
ophtha lmi t i s  iuo  less  conrmon.  Synrp ton- rs  oJ ten  wax
and rvanr  w i th in  an  ind iv idua l . ' l ' hcy  may remi t  w i th in
weeks, cvon lvi thuut trci l tnrent, or '  porsist lbr cxtcndc'd
period:;.

Skr.gt I I-  ()art l i r t . t  ortr l .  Enr|y Nettxtkryi. t
Mo n i f l :slr t  l iort  s

Orsc l  i s  tvp ica l l l '  r vcc l<s  to  n ron ths  fb l lo rv ing  in I ' cc -
t ion. ' l 'hrs slagc of t t 'n rr] lpcal 's prior Lo lcsolut iou of
S t r rg r '  l .  ( l rL ld i l rc  : r f f i i c t ion  a f iec ts  i rbout  l0 ' l l  o f '  un-
t i ' t 'att 'd sulr j trc '1.: ;  inrd of len plcrscnts as svncopc drtc to
h  i  gh-g l i rde  rL i  l i ovcn t l i cu l  a r  (  AV )  conc luc t . i  on  d isor r lu rs .
N ' los t  co tnrn , rn l .v -  { i l s t -degrcc  AV I r lock  is  sccu .  l l  o f tc t r
i cs r l l vc : i  s l ron t r rncous l .y  o l  rv i th  t ,ho ' t rpv  bu t  n ray  pr : r -
s is t .  (  l l u ' r l ionre  ga ly .  le l t  ven t r i cu la l  dys lunc t ion ,  p iu r -
c i r l c l i t . i s ,  r rn r l  c i r l t ln t :  c lca th  h r rvc  a l l  bccn  t ( ,po l ' tod .

ln  un t lcu t . t ,< l  pa l ion ts  20 ' ) l  dcve lop  ncur ' { ) log ic  in ju r ' -v .
( 'n rn ia l  y ra ls ics ,  cs l tcc ra l l . y  fae ia l  n r r l vc ,  o11. r ' r i  synr rnc t -
t ' i ca l ,  iL t  e  t l re  rnos t  co ln rnon p t 'escn ta t . io r rs .  ( l lan ia l
n ( r l v ( , s  l l ,  I l i .  V ,  V I ,  V l l 1 ,  l X ,  r r n r l  X I I  h a v t ' i r l s o  b c o t
i r r v o l v c d . ' l ' h e  t l i i r d  t r f  c r a n i a l  n t : u t ' i t i s ,  n r e n i n g i t i s .
u r td  t  ac l  i c  t t  loneu l i t i s  (  ( i i r r  i  r r -Ru. jado l rx - l lanr iwa l  th  svn
t l to r r rc )  i s  t :onrnr r rn l l '  sccrn  i r r  f )u rope.  I lnccp l 'u r l i t i s ,
r r r - y t ' l i t i s .  r r t l x i a .  c h o l t ' a ,  u n d  r n r n o n c u r i t i s  r n u l t i l l l c x
n la \ ' (x rcL l r "

] ]o t  t ' t ,  l  i i r  l . vnr  phocyLt r rn i r ,  i r  noc l t r  l r r l  cu t i rn r .o t rs  l cs io r r
o l te r r  o l  t l r r ' c r r l  Io l r r ' ,  i s  r t ' cogn izcc l  in  F) r r lopc .

f i l t tg t  I  I l  ;  ( ; l t ro t t i t :  Ar lh . r i l i s  t t r t c l  Ncuro l r tg i t '
ful rr tt i f t's ( rr I i t t r t s

' { ' , r ' l r i c i r I l r ' ,  
n r rn t l rs  to  1 'ea ls  lo l lo iv ing  in {cc t ron ,  rn -

f lunr r r r i r to l l  l r l th l i t i s  i t l r l ) cars  in  ( i0 / , i  o l  un t re i r tc r l  pa-
t ien ts .  l t  l r t ' conrcs  chron i r ,  in  l0 ( l  .  ' l ' h r :  knees  are  rnos t
t :onrn tor r l y  l r l l cc l t 'd .  i l u t  anv  svn( )v ia l  . jo in l  r r iay  L rc
r r fJc t : t t ' d .  Svnrnrc t r i ca l  po l .yar th l i t i s  rnav  Lrc  scen. ' l ' hc .
ra t l io log ic  i rn r l  pa t l - ro log ic  f ind inus  r r rc  ind is t ingu isha-
b lc  l r ln r  lhcurnaLo ic l  a l th t ' i t i s .  I rann ic t r l i t i s ,  rnyos i t i s ,
z t t t t l  r l c t tn r t to rn .yos i t i s  huve bccr r  dcsu ib r - ' t l .  L r lnar  I i -
b t 'ous  nor lu les  c l in ica l l y  rcscmbl ing  rhcunra to ic l  nc id -
u lcs  rn i ry  l )c  : rcon .

Acro tk , rn ra t i t i s  chron ica  a t loph ic lns  i s  o l tcn  scon u l
F)urolt t '  anrl  has bccn st:r 'n in thc t. lni tcd Statcs. ' l 'hc

in f la rn t t r l lo lv  phase may rcscrnb lc  l y rnphcc lcma o l
v ( ' l l o r - rs  s t r rs js  rvh i l c  thc  a t loph ic  s tagc  cun bc  cor r l i r sed
r l ' i th  o thcr  t :u t l rncous  sc lu ros ing  d isorc l i : r ' s .  Pr : r iphera l
t i t : tu  opath i t ' s  w i th  bo th  axona l  and n iyc l in  shcath
in j t r i ies  a l t ,  r r l l c r - r  ussoc ia ted .  Mu l t i foc t l  r rncepha l i t i s ,
ccn tnr l  r )o r ' \ r { )us  svs tcm i ( lNS)  t le  n ivc l ina t ion  leac l ing
lo  r -nu l t ip lc  sc lc los is  l t lesenta t ions ,  psvchoses ,  and dc-
nren t ia  havc  Lrccn  recogn izcc l .

PRF]GNAN('Y
' l ' t ' ansp l l rcen ta l  

in lec t ion  rvas  recogn ized in  5  o f  19
pregnanc ies  repo l ted  in  one s tuc ly .  ln ju r ies  the lc  in -

cluded fetal u'astage, syndact) ' ly. cot ' t ic i i l  bl indne'qs,
prematuri ty, and neonatal rash. 

' fhe organism has
been cultured from fetal olsans and 1i 'om two ncor.ratal
d t  a t h s .  r ) n e  r e s r r l l  j n g  f r o r n  l r o l t i r '  t h r ' , , m l r o s i s .

I ,A I ]ORA' |ORY } ' IN I ) IN( }S

Scrology lemains thc n'rainstay o1' laborator-r '  diag-
nosis. Unfortunately, the ser.rsi t ivi ty of avai lable tcsts
is cxcccdinglv low in carly diseitso ancl is too olten
inadeqr " ra te  in  la tc  d isease.  O l  thc  19  nro thers  in  the
above quoted study on ttansplaccntal inlect iori ,  80'1,
wore  fa lse ly  sc roncgat ivc . ' l ' h rcsho ld  f i l '  se t 'oc l i r tg t i , rs is
] ras  bcen se t  a t  th rcc  s tandard  dcv ia t ions  (S . l ) . )  abover
the control mcan in somc l:rboratories ralhcl t l ' ran thc
custornal 'y 2 S.I l .  1'his was donc to lert lucc cfoss-l 'oac-
t iyi t . i ,  u' i t l i  ot.hcr- spirgchctal in{ar:t ions, l tut unfbt ' tu-
nately, cross-rcactivi t ics with tn:poncnral lrnd othcr
borlcl ia inf ircl . ions occul at and abovt '  Lhat hiuhcl
thrt-shold. ' l '  ccl l  st inrulat ior.r studics su1;pott l l rc cor.r-
ccp t  o l ' sc ronegat ivc  c l i scnsc .  T  cc l l  assavs  l r 'e  no t
luvai I  a[r lc conrnrt rci  al ly. I  n t lacler-nra I tcst i  n g o{ '  d cl avcd
h-vpcrsens i t . i v i t , l '  n r r . f  i i r i l r rw  th is  in  v i t lo  i rss i ry .  An
antiborly ( ' t lpturt '  assay rcport ing onlv u 7' l  f i r lse ncg-
a l i v i t v  in  la te  c l i sc i rsc  has  lcccn t lv  bccr i  dcsc l ibed.  A
turine antigt, l i  cul)tr . t 'c l issay is r-t t tcl t ,r 'stucl.y. f) i lcct
clt l t . t t t ' r '  of thc olganisnr is too oftcn rtnsttcct 'ss{ul to bc
uscful as a cl inical assi l) ' .  l t lcv' . t ion ol se' l .rm lgM ancl
ttansaminascs lrs rvcl l  as r.nicloltcrnrrtr-rt  i tr  is secrt at
t in rcs ,  espec i r r l l y  in  ear lv  r l i s t 'as t ' .  (  1S l '  assays  o l ' t cn
t 'evcal onlv a rrr i ld plcoc.l , tosis ancl t ' lcvation ot total
p lo te in .  Lack  o f  cv i< lcncc  f i r r '  ( lNS rn  s i tu  f i r lm i r t ion  o f
bo l r t ' l i a  l rn t ibod ios  shou lc l  no t  r ' xc ' l r t r . l c  thc  t l i r ru r rosrs
o l  t rc t r t 'obo t 'n r l ios is .  Oonvcrsc ly .  tn i t l i gn ln t .  ap l . r t 'u l ing
cc l l s  n ra ] ' l r t :  sc r ' r r  in  thc r  ( )S l i ' l ca r l ing  lo  i t  m isc l i l rg r r , rs is
o1 '  CNS Iynrphonr r r .  I t  i s  g r 'nc l t l )1 '  ' 1 tv '1 '1 '11  tha t  thc
c l i i rgnos is  o f '  l , vn te  bur r t : l i os is  shor r l r l  b t '  basod on  c l in -
ical t i rct, tr ls uncl not, cxcludcrl  l tccause oI nrruative sc-
l ' ()  log.y.

TREATMENT

Generq l  Cons iders t ions

Plevcnt ion  ren la ins  the  nros t  impor t i rn t  ap-
p lo i rch . ' lhoror . rgh  cove l in l l  b -v  l igh t -co lo rc rd  c lo th -
ing  rvhose open ings  arc  t igh t ly  c loscc l  o I lb rs  the
{ i rs t  l ine  o f 'dc lbnse.  Care f i r l  t i ck  checks  shou ld
be done at lhe cnd o{ '  ern outdoor dny ancl more
o{ ten  i { '  poss ih r lc .  I la i r '1 ,  and c rura l  rc ! { ions  are
spcc i { r l  ta rgc ts  o f '  the  t i ck .s .  ( }en t , le  t l i i c l ion  on
thc  t i ck  noar  i l s  a t t i rchment  i s  ther  bes t  remova l
method.

Stanclar-cl l reatrnetr l  lor car ' ly cl isease (SLage l)
has  typ ica l l y  cons is ted  o f ' comnlon  ora l  an t ib io t i cs
ac lmin isLered ovcr  a  2 -week per iod .  Pcn ic i l l i n  V
500 mg, tet racycl ine 250 to 500 mg,  or  erythro-
nryc in 250 mg,  a l l  g iven lbur  t imes a dny,  has
been the usual ly  recommcnded regimen.  Re-
cently, t,he adequac.v of t,hese as lvell as stnndard
fegimer)s for later stages has been questioned.
This has been st imulated by numer 'ous repor ts  of
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treatment  fa i lure or  la te re lapscs fo l iowing a l l
avai lable f t i rnrs of  ora l  and parenlera l  t reatment .
According Lo a sizable Europeatr clcrmatologic
sf,vly, 27(/t of early and 47'/c of' lato disease
patients laler derveloped cxtracut,ancous srgns
and symptonrs fcll lowrng sterr.rdard t,rcatment. ' l 'he

causcs of '  these d i f { icu l t ics arc l ikc ly  mani fb ld.
Surcly tl.re very slow reprocltiction ratc o{' this
microbe i r . r  v i l ro  (12 to 20 hours)  ancl  i ts  suspccted
much s lowcr reprr ic luct ion ra lc  whcn thc microbe
has becurne establ ishcd in h<lst  parenchyrna are
probable contr ibutors.  I lv idcncc f i r r  krng asymp-
tomal ic  in lervals  of  many veal 's  rs  accumula l ing.
Th i s  l a l encv  i s  rem in i scen t  o1 ' l u t : s .

I). burgdorfi:r ' l  is sensitive to comnron spiroche-
ta l  ant ibrot ics inc luding the penic i l l ins,  tc t racy-
c l ines,  somc ccphaklspor ins,  e ly thromycin,  and
chlorarnphenicol  (Ohlorc lnrycc l in) .  l . ) r ' .y lhronry-
c in 's  L lcncf i t  in  v ivo is  lhr  less than i ts  i r . r  v i t ro
sensiL iv iLy wor-r lc l  inc l icatc.  Ri f  : rmpic in,  su l fon-
amidcs,  anr i r roglycosic les,  l rnc l  c lu inolonos appear
to have no ro le in  th is  in{ 'cct , ion.

Stoge lA:  Hemotogenous
' l 'hrs  is  the e l r r l iest  and t isual ly  as.ymptonrat ic

stage whcn parenchynr:rl inl 'cclior-r has not yel
occur lcc l .  I t  accornpanies thc t ick b iLe uncl  l ike ly
lasts fi ir onl.y u ft- 'w clays cluring which a lolv-
grade spi r< lchetcrn ia ex is ts .  ' l ' rca lnrent  wi th the
abovc notecl standarcl oral agcnts may bc acle-
quate.  ' l 'hc r - rse o1 'doxycycl ine at  2.5 to l3  mg perr
kg pcr  da.y or  amoxic i l l in  at  25 to 130 mg pel  kg
pel day in clividod dosos fbr 2 wccks is preferr-cd.
Tetrac.yc l inc should not  be used in chi ldren uncler
agc 13 yel r rs .  I l ry throrryc in at  i30 mg per  kg per
day in  d iv ide<L doses for  20 days n ' ray be usecl  in
penic i l i in-a l lerg ic  chr lc l ren,  a l though i ts  ef l icucy
is  l ike ly  lcss than the agenl ,s  iL  repl r rces.

Stoge lB:  Porenchymous

.  I lxper ience wiLh harmstcrs indicatcs that  paren-
chyma is  invaded wi th in 7 days of  exper imenta l
t n l ec t i on . ' f oo  o f t cn  pa t i en t s  a re  seen  i n i t i a l l y
weeks fbll<-rwing spirochetal inoculalion; therc-
tore,  thc l ike l ihood o1 '  parenchymous inf 'cct ion
becomes h igh.  Once systemic symptoms and s igns
are present, perrenchymous inf'ection l ikely cxists.
Ant ib iot ics that  cross the b lo<ld-bra in bar l ier  are
then requi red.  l )oxycycl ine (Vibramycin)  at  2. ,1 ' r
t 'o  ; l  pg per  kg per  day or  minocycl ine (Minocin)
at  2 Lo 2.5 mg per  kg per  day or  amoxic i l l in
(Amoxi l ,  Polymox) 1500 mg rv i th  probcnecid (Be-
nemid)  500 mg ( in  adul ts)  three t imes a day
appears to adequately penetrate CNS tissues and
0tfer acceptable antibiotic effect. Children under
age 8 shouid receive amoxic i l l in  60 mg per  kg
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per c lav in  d iv idcd c loses.  ' fhose who are pernic i l l in
a l lerg ic  may receive erythromycin at  ;10 rng p() r
kg per day ir-r dividcd doses. but its rveal<er
efT 'cct iveness should be kcpt  in  mind.  Studics o l '
va l ious ora l  th i rd-generat ion ccpha. lospor i r - rs  and
a new crythrom.yr:in cla.ss drug are in progJress.
' l 'hese should be considercd in  th is  penic i l l in-
a l lerg ic  i lgc fyoup when thev bccome avai lable.

Pers isLent  symptoms inc luc l ing fat iguc.  hcad-
acl . res,  myalg ias,  and ar thra lg i : rs  h i rvc bccn n<l tcd
in abotr t  hal f '  o1 '  a l l  paLicnts rv iLh t l ' r is  d iscase.
' fhesc sympt<lms havt :  been cr ins ic lerec l  inr rnun<l-
logicr l ly  b i , lsec l  by many.  Nlo lccula l  nr  inr icr .y .
wherc natu la l  host  prote ins rn imic spi loc l ' rc ta l
ant igens.  has be en of i 'ercc l  as one such nrcchi r  n ism
plonr<l t ing ongoing i rnmunc responsc.  Longer un-
t ib iot ic  thcrapv has bccn benel ic ia l  Lo l r  nunrbci '
of' t l .rese palients i n trncclntrollcrl observal.ions
sr.rggcstir.rg that persisbcncc. of' lhc infectirln in
parenchymous s i tes may bc the crusc r i f '  thcs ic
onuoing symplorns.  B<ln 'e l i i rer  h l ivc l rccn shown
in cleep lissucs fbllorving 2 nronths of l iccc;lt,ccl
ora l  t r r r t ib iot ic  t realment .  Such I i r rd ings st i 'onglv
supporL s l lsp ic ion that  parcnch.yrr ia l  in f i rc t ion is
probi ib l .v  not  crac l icable wrth s l - ro l t -1,errn t , real -
rncnt .  ' [ ' r 'eratmcnt  wel l  beyoncl  r : lc iu ' i r r rcc o{ '  thc
Iast  sympkrnrs soorrs approl r l i t r le  r rnt . i I  cont i 'o l lcc l
s tudies c lef ine opt in ' ra l  typc and dural ion o1 ' t .hct ' -
ap.y to t rch ieve i racter io logic  culc .  ' l 'o  cLr tc  Lhci 'c
is  r ro cv idcr . rce of  the spi lochcto 's  c levc loping re-
s is t : rncc t< l  establ ished ant , ib iot ics i .

Stoge l l :  Cordioc ond Neurologic  Treotment

' fh is  s lagc c lcar l .y  impI ies parcnchymous inf 'ec-
t ion.  [ t  is  a lso t ] ic  s tagc of  potent i i i l l -v  d lamat ic
and org l rn- thrcatening prcscr- r t i r t i r ins.  Whcn cat ' -
d iac s igns are l imi tcc l  to  mi ld [ )R intet 'va l  l ] ro lon-
gat ion,  thon the ora l  i rn t ib iot ics l ind dosing mctn-
l ioncd fb l  Stagc I I3  parcnch.ynrous d isc l rsc above
shoulr l  l le  appl ied.  l )urat ion o{ 'Lrcatment  shoulc l
be i i t  least  4 rnorr ths,  pending resrr l ts  of  contro l led
strrdics. Nonst,eroidi.rl anli- inflantntatory drup;s
(NSAID) sr , tch as h igh-dose t rsp i r i r - r  ( lJ  to  4 grams
dai ly  in  adul ts)  or  equivalcnt ,  shor . r lc l  t r ls< l  bc
appl icd in  thc car ly  wcoks.  ' femporary resLr ic t ion
of 'physical  act iv i ty  may bc zrppropr iate.

ln  addi t ion to minor  conduct ion del .ects,  th is
inf'cction is known Lo cause m:lior conduction
defects (PR in lerval  '  0 . ; l  secondi t ,  which of ten
present as syncope or as infletmmation of any or
a l l  three layers of ' the heart  (endocardium, myo-
cardiur .n,  per icard ium).  Death may ensue.  Hos-
pi ta l izat ion is  of ter- r  ind icated,  and temporary
pacemirker  p laccqrent  may be requi red.  In  th is
set t ing of  a iute th ieat  to  v i la l  organs,  in t rave-
nous antibiotics appear to have their greatest
appl icabi l i ty .  High-dose penic i l l in ,  20 mi l l ion
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units per day in divided doses, has been favored
until recently. Ceftriaxorre (Rocephin) 2 grams
intravenously per day fbr 14 da.ys now seems
more appropriate based upon its superior t issuer
penet lat ion and spi locheta l  sensi t iv i tv .  I t  is  a lso
more easi ly  adminis terec l  in  the home set t ing,
allowing shorter hospital stays. Clontinued oral
antibiotic treatment as prcviously described fbr
Stage IB parenchynral inf'cction should ibllow fbr
at least 4 months or utrti l  rersolution of's_vmptoms,
whichever is  longer.  NSAID t reatment  may be
benef ic ia l .  but  a rapid ly  taper ing coLl rsc of 'cor t i -
costeroids ovcr I wcek is orel'errcd tor thcsc l i ier-
threatr :n ing p lesentat ions.  Pr  ednisont ,  s tar t ing er t
1 mg per kg ther first day is suggcsted.

Acute CNS presentat ions (mcningi t is .  er . rceph-
t r l i t is ,  myel i t is )  typ ical ly  re<l t r i re  hospi ta i izat ion.
Intravenous cefh'iaxtiner at 2 granrs cltri ly fcrr' 14
days has bercome favoled {irl rcltsot.ts tnetrtioneld
above.  In adcl i t ion,  i ts  penr : t rat ion o l  thc b lood-
bra in barr ie l  is  i i r r  super i tn '  to  that  of 'penic i l l in .
' l 'reatment with olal nntibiotic's as describecl f irr
Stage l l3  pal r :nchynral  in fec l ion shoulc l  lb l low tbr
at  lerast  4 months or  unt i l  resolut ion of 'symptoms,
whichever is  longer.  Lcss dranur l ;6  i lNS prescn-
tat , ions,  e.g. ,  headaches r rnc l  n lornory dr{ f icu l t ies,
n lso are usual l .y  adcquatc lv  t r t 'a ted by th is  ora l
rcg imcn.

I tcr iphcraI  no 'vous systcm al l l ic t , ions s l ' roulc l  Lrer
treatcd accolding lo Lhe rncthocl suggestcd {bt'
St r rgc l13 parrnchymir l  in fect ion.  l )urat ion should
also ber  i r t  least  4 nront , i rs  or  unt , i l  rcsolut ion of '
svmptoms,  whichevcl  is  longt ' r .  A lapi r l ly  tapcr-
ing course of  cor l icostero ids ovt : r  1  weok,  e.g. ,
preclnisonc starting at 1 tng pcl kg t,hc fir 'st cl:ry,
nray be ac ld i t ional ly  benel ic ia l  Lo pat ients pre-
sent ing wi th rcccnt  onset  l less than 2 weeks)
crania i  r . reuropathv,  e.g. ,  fac ia l  pals .y  or  sudder. r
deafhcss.

Stoge l l l :  Chronic Ar thr i i is  qrrd Neurologic  Disorders

A gener i r l  consonsus is  a l is ing i i r r ( ,ng c l in i -
c ians most  fami l iar  wi th th is  c l isorc lcr  lhat  la te
disease is the most diff icult i l .r trctrt arrd lefrac-
tor iness to var io l ts  t rc i . r tment  mor la l i t ies is  o i ten
secn. Intt-aven()us ceftri irxonc 2 granrs pr:r clay
for 14 days has reccntlv beu.r iavoled in publi-
ca l ions fb l  th is  s tage.  Unlbr tunate ly ,  i ts  long-
term ctTic t rcy in  prac l ice fa l ls  below what  has
been publ ished.  l t  is  cor . rce ivabler  that  la ter  d isease
represents the gre atest adaptation of'the microbe
to i ts  host  envi lonment .  In  turn.  i ts  reproduct ion
ratc may be far  s lowcr than i ts  in  v i t ro rate,
leacling to greater neecl l i ir prolongecl lherapy as
well as optin-ral antibiotic t issue prrnetratron.
Treatment  c i f ' the k ind out l rned in Stage I I3 pa-
renchymal disease is at t imes n.rore eI'f icacious

than a short course of intravenous ceftriaxone.
Unfortunately, synrptomalic f lai 'es as a resull of
treatment are often seen. 'fhis l ikelv represents
tissue depositior-r of immrtne complexes fornred as
a resul t  o f '  ant ib iot ic- induced re lease o1 '  ant icen
from its parenchymous sites. Interruption of'
treatment typically aborts the flares. A treabment
approach that aliows for ongoing clerarance o{'
immune complexcs via scheduled intelr-uptirin of
treatment seems to be most cfl icacious when
flarcs recur us a function of prolonged clral Lhcr-
ap.v.  Using amoxic i l l in  1500 mg and probenecid
500 nrg twicc tr day or even dail.y seems to ol 'f 'er
thc grcratcst comfort, especially in the case of
chronic r r r th l i t is .  Doxycvcl ine or  minocycl ine can
simi l t r r lv  bc in terrupted by g iv ing doscs as c le-
so"ibecl in Stage, IB palenchymal diseaso on an
cvcry-other-day schcdule.  T leatrnent  shoulc l  be
conlinuercl beyond clcarance <11' symptoms or at
least  4 mr int ,hs,  whichevcl  is  longcr .

In a I l )E1 r 'epor t ,  hydroxychloroquine (Plat lue-
n i l )  lv i rs  shown be benef ic i i r l  lb l  ch lonic  Lynre
althrit is. It appears t.o improvc t.he effictrcy of
pro longed ora l  ant ib iot ic  t reatment  in  c t rse$
wherrr. untibiotics alor.re are insufficiurt. Standard
dosing at  6 mg perr  kg per  day is  recommended
:r long wi th t ,he usual  ophthal rnologic  precaut ions.

Pregnoncy

Materntrl treatment t,o prcvr:nt t.ransplncental
in f 'ect i< ln is  not  estubl ished.  A stzrndard.  shol t
course o1 'ora l  pcnic i l l in  g iven to thc r ro l l . re l  s<ton
aftcr appearance o1' ervt,herna migrans did not
pi'event {btal inf'ectiou ancl neon..rlal cleath in the
only rcpclrt,ecl case of this circumstancc. ' l 'wo

weeks o{ 'cef l r iaxone 2 grarns in t ravenously pe.
day in  ear lv  pregnancy and amoxic i l l in  1 g lam
three l irr.res a day l irr 6 weeks in later pregnancy
htrve been prol.ective to oflspring in reccnl uncon-
t r r - r l led observt r l ions on eastern Long ls land,  N.Y.
Six weeks of  amoxic i l l in  500 mg f i rur  t imers a day
given at  var ious gestat ional  t imcs has rcsul ted
in no appalcnt  fe ta l  i r - r jur ies in  12 pregnancies in
Wiscons in .

The i ike l ihood of  p lacenta l  in l 'ect ion is  h ighest
ear ly  in  thc d isetrse u 'hen hematogenous spread
is ac l ivc.  Vu'y  low-grade spi rochetemia l rkc ly
occurs in  la ter  s tages and may conl inuc lo t .  in-
definite periods. Protection against lhis phenom-
enon should requi re lower serum ant ib iot ic  levels
than those required for CNS penetration. An'rox-
ic i l l in  500 mg ora l ly  four  t imes a day should be
adequate.  Cont inuaLion throughout  gestat ion
would seem to offer the greatest protection, pend-
ing results o{' studies defining optirnurn treat-
ment .

Maternal immunologic reaction to treatment of

TYME DISEASE
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ROCKY MOUNTAIN

the Jar isch- I lerxhei rner  type could be acute ly
injurious t,o thc i 'etus and could lead to felal
wastage,  but  th is  has not  been repor tcd.

ASYMPTOMATIC TICK BITE

As we learn moro about the potenti i i l  sevcrity
of  la te d isease and the d i f l icu l t ics wi th efT 'ect ing
aclequatc t rcatrnent ,  consider : r l ion lur  t reatment
at  the cerr l iest  t inre becomes nr t ional .  In  the l i rs t
days f i r l lorv ing a b iLe by an in f 'ccted t ick,  potent ia l
for  eradicat ing thc in fcc l ion is  h ighcst  bccause
the inl 'ection is presutned to irc only hematoge-
nous.  In  regions of  h igh et rden. t ic  t ick in f 'ect ion,
ear iy  t lcatmrenl  of  i rsyrnplomat ic  t ick b iLes by
the method previously  descr ibcd f i r r  Stagc IA
hematogenous sccms prur lcn l .  Serokrg ic  rcact iv-
i ty  wi l l  l ike ly  not  occur ,  but  la tc  c l iseasc shoulc l
be preventecl .  ln  re g ions of ' low endcmic in f 'cct ion,
such prophylact ic  t re; r tn ' rent  o l lcrs  no bent : I i t  s ta-
t i s t r ca l l y .

ROCKY MOUNTAIN SPOTTED FEVER
method o['
I InRI I IS  D.  RI t , l , lY . . I t r . .  M. I ) .
U ni.t tersit  v- of Olzl.a,honto I Iaol. t .h St ' ierrcr 's ()cntr:r
O k  lo lu tn tq  ( l  i t y .  (  )  k la  l t  o rnc t

Itocky Mountir in spoLtccl f  cvcr t l tMSt' t ,  ru.t  ncutc
infcct irrus disc:rsc, is t l -rc rnosl plcvalcnt and scvere uf
the  r i ckc t ts i r rses . ' l ' hc  c t io log ic  agcnL is  R i t : lu : t l s iu  r i ch-
e l l s i l ,  r rn  ob l iga te  in t r : rcc l lu la r  paras i tc  o l ' scv t - t 'a l  s l ; c -
cies ot ' t icks :rnd roclents and possibly ol mamn-l l ls. I t
is transnrit tcd to nran by the bi le of lhe adult t ick. A
var ic ty  o f  i xod id  (hard-shc l l cd)  t i cks  se lvc  as  bo th
reservoir anrl  voctor {bt '  thc cl isease. ' fhc rvcstcrn wood
Lick, Dernutcentor ontl t ' rsr.rrr. l ,  and the castcrn dog trck,
D. uarutbi l is, are the principal vcc:tors. I lMSl" of thcr
United Statcs is identical tr .r  Sao I 'aulo fcver' .  Colonr-
bian spotted i 'evo',  I iebrc maculosa, I iebrc peteqr.r ial ,
and the { icbre rnancl 'r i rcla of Mcxico.

I)espitc i ts name, the discase is morc cornmou in thc
southern, southwcstern. anc.l  castcrn Unitecl States.
Since l9t i0 the nurnber of reuortccl cascs in the. Llnitcd
Statcs has increased stcadi l l . .  and the increasc has
been par t i cu la r ly  s t r i k ing  s ince  1970.  Thc  t luc  inc i -
dence is l ikcly higher than the rcported incidcnce.
Persons ot al l  agcs urt susccptiblcr to t .he discase, buL
most oi ' the cases occur in chi ldrcn. 

' fhere is a str iking
seasonal distr ibution, with most cases occurring during
the  sp l ' ing  and summer . ' fh is  para l le ls  bo th  the  ac t iv i t y
or t icks and the behavior of individu:r ls that brings
them in contact rvi th the t icks.

The incubation period in man is 2 to 12 davs, with
a mean of 7 days. Sincc about one-tburth of patients
nave rro history of a t ick bite or of ' the presence <.rf  t icks
on the body, the absence of such a history should not
prevent the l thysician f) 'om suspecting the discase.

SPOTTED FEVER t 0s
' lhc scverity of the disease ranges irom cases that

arc  c l in ica l l y  t lu i te  rn i ld  to  fu lmin t in t  fo lms.  In  un-
trcated patients the rnortal i ty tr te rangcs f i 'om 10 to
40%. Appropriatcr trcatmcnt has reduced this to bc-
tween 5  and 10%.  Prognos is  i s  in l luenced by  age nnd
other fhctors, but thc most important inf lucnct, in
successlul tre: i trncnt ol the inf 'cct ion is oarr lv diart:nosis
r t n d  r n s i  i t  u t i o n  , r f  t h c r r r n v .

CI , IN I ( ]A I ,  ASPI . IC ' fS
'fhc most prornincrrt cl inical i 'caturcs o1' l lMSI, '  arc

headachc ,  Ievcr ' ,  r : rs l r .  an t l  cdcrn : r .  Howcvcr ' ,  rn r r ry
pat ien ts  h i i ve  r tons l tec i l i c  lea t t r rcs  such as  n i ruse l r ,
vorn i t ing ,  abdorn i r ra l  pa in ,  c l ia r rhea,  a r th ln lg ia ,  mva l -
gi a. irrrcl  nc.urologic manii 'cstat. ions. ' f  he onseL o{ '  sv nr lr-
toms mtry bc cither irbrupt ol gradnal. ' [ 'he nctrrologic
man i fe rs ta t ions .  par t i cu la r ly  rv l ren  a l tc ra t ions  in  rnen-
tal status ancl vonrit ing i l ro prescnt, nray suggest a
c l iagnos is  o l  mcn ingocnccph i r l  i t i s .

' l 'hr:  r 'asl i  o1 RNISI. '  is the clr i icst dcpenriable anrl
tnos t  in rpo l tan t  d iagnos t , i c r  s ign .  l t  t vp ica l l y  beg ins  or r
thc  ank lcs  and wr is ts  anc l  spre i rds  cent ra l l y .  In  t , l - rc
car ly  s tagcs  i t  i s  n racu lopapu la l  l ru t  in  rn l ln .y  c i i sos
(more than halt ' )  assr.rnrcs a peterchial charnctcr. Somc
pat icnLs  c lo  no t  havc  l  t yp ic l r l  rash ,  and in  o thurs ,  thc
r- lrsh rnay nol l ippcar unti l  latcr in t l ' rc disr:ase. Varia-
b i l i t . . v  in  th r :  na turc  o f  the  l l r sh  i s  conur t . rn .  i rnd  f i r i l u lo
to  l ccogn iz t :  th is  n rny  re rsu l t  in  r r  dc lay  in  c l iagnos is ,
rvh ich  can hc  ca tas t r r rph i t : .  Whcn loo [<r 'c l  l i r r ' ,  r r r : rny
paticnts sh ow gonc'Lerl i  zercl nonpi t l . i  n g cdc nra. Con j  Lr nc-
t , i v i t i s .  sp l r rnomcga ly ,  u r rd  u  var ie tv  o l  ncuro log ic  n r r rn -
i l cs ta t ions  n lny  ( )ccu l ' .

I tNlS! '  may be cori fusecl cl inical l .y with othcl in{ec-
t ious  d iscascs ,  inc lud ing  mcn ingococca l  rn lcc t tons .  en-
terovi laI intcct. ions, atyl l icaI rnoasles, inf 'cct iotts nrono-
nuclcosis, :Lncl others. ' l 'hc l i rsh of dnrg enrptions nray
bc confirsing. A ncrvlv lecogrt ized l ickcttsial disease,
chr l i ch ios is ,  rna-y  c l in icu l l v  rcscmblc  I IMSf ' .  I t  i s
czrrrsct l  by I l , l t r l . ichiu conls, lrn intralcukocytic palasit t :
tha t  in fcc ts  a  va l ie ty  o f ' rv i  ld  anc l  domest ic  un ima ls .
inc lud ing  dogs .  ' l ' t r c  c l i r - r i c l r l  f ind ings  arc  s in r i l l r r  to
thosc of t tMSi' ,  cxcclrt  that rash is usually trbscnt.

I IMSI , ' cannot  be  c lea l l y  iden t i f i cc l  in  the  ear l5 r  s t lgcs
on thc  bas is  o f ' rou t ine  Iabora to ly  p rocedures .  Ur ina l -
ysis is usuall .y normrrl ,  but spccirnel ls maJ- contuin
L laccs  o f  a lbur r in  and,  sonrc ' t imes,  cas ts .  Ler . tkopcrn ia ,
prescnl in thc f irst wt:ck, evolves ir-rto rnodcrate lcu-
kocvtosis in thc sr:conrl.  ' l 'he re rnav be nri ld to tnotlclate
normochrornic rrorrnocytic anemia, thrombocytopenia,
and nru l t ip lc  coagu la t ion  d is tu rbzrnccs ,  inc lud ing  hv-
poi ibrinogencmia and cviclence of '  disscminated intra-
vascular coagulat ion.

Scl ial dcterminations o{ serum protcins usually
show a progrcssivc dccrcase, part icularly of thc albu-
rnin f  ract ion. Sclum electrclyte measurelnents f  re-
quently dcmonstlate hyponatrcmia and hypoch|rre-
mia. ' fhese abnormali t ies may bc associated with
incleirsed aldosterone excretion.

Mild CSI'  mononuclear pleocytosis with sl ight ele-
vatiouof thc protein content is conrmon. The lcukocytc
count almost ncver exceeds 300 per mm'. The glucose
concentrat ion is norrnal.

Livcr functior.r abnormali t ies include decreasecl


