
nrenl of new coronary events. I)ata frorn the Dresenl
s.tud1, shorv. that paroxysrnal supraventricular taihl,car_
dia.detected during 24-hour anr6ulatory electrocariiog-
raphy is not a risk factor for the developrnent of nerv
coronary events in elderly patients rvit lr l iearr clisease.

Atrial f ibri l lation has been clocurnented in nulnerous
studies to be a risk factor for t lre developlnent of throrn_
boernbolic stroke. We previously reportecl in 976 elcier_
ly patients that the inciclence of ui* thrornboernbolic
stroke at 39-nrontlr mean follow-up was 4.1 tirnes lriglr_
er in elderly patients rvith atrial f ibii i lation than rn elder_
ly patients q,ith sinus rhythnt.5

- T'he Jiralninghaltr Stutl.y reported that the inci_
dence of deaths frorn cartl iovascular causes tt.as 43To
in nren rvith atrial f ibri l lation anrl 2lTo in lnen n.it lr
sinus rhl 'thrn (risk ratio = 2.0), antl 4l%o in \r.onren
q,ith atrial f ibri l lation atrtl lSVo' in n,ornen l, ith sinus
rlrl ' t lrrn (risk ratio = 2.7).t At 34-month nlean lbllorv_
yI -o.f l l8 patients u'ith global T-s,ave inversion,
Walder  and Spodick6 t lemonstrated t l ra t  the nror ta l -
i ty  rate l 'as 587o in 12 pat ients rv i th  at r ia l  f ibr i l la-
t ion detected b1 'e lect rocardiogranrs,  and 357o in 106
patients q'ith sinus rh.ythrn (p = 0.005). I)ala frorn
th is  s lud.v shory lhnt  at r ia l  f ib i i l la t ior r  i i  ar r  inr leperr-

rleltl predictor of ne\y coronar.y events in eltlerly
pat ients l ' i th heart  disease. The i i rne to onset of new
coronar)' evelrts rt,as also significantly shorter il
pat ients u' i th atr ial  f ibr i l lat ior i than irr  pat ients rr , i rh
sinus r h-'t 'thln or supraventr.icular tachyiardia. After
colr trol l i r rg for other prognost ic var iables, pat ients
r l i t l r  alr ia l  f ibr i l lat ion anrl  heart  disease i i l  a Z.Z
tirrres higher probability.of developing netv coronarJg'elr ls than those u. i lh heart  diseasJ $, i thout atr ial
f ibr i l lat ion.
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A Gost-Effecliveness Strettegy for
Trcrnslelephonic Arrhythmic m6iriio.:ng

Jenny wu,  MD,  Don ie l le  K .  Kess le r ,  s imon Chokko,  MD,  ond Kenneth  M.  Kess le r .  MD
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franstelephonic arrhl,thrnia rnonitoring (.I.TM) is arr
I ellective tool for detectirrg arrhythrrrias associatcd

r.r, ith irrlrequent s),nrptorlts. Otlrer uses include the eval_
uat to l l  o l  var iarr t  angi r ra arrd fo l low-up of  pat ients u, i th
postntyocardial infarction and pacemak.rr.i-.t l ,Iorr,"r,.r,
no clear data have been provictid as to the optirrral dura-
tion of TTM or its cost-efectiverress. Reiffel et al6 founcl
l lttt l  957o.of patients nraking syrnptornatic cails o, u,ik_'
ing a call in which an anlrythinii was docurncntetj dirl
so within -5 weeks; nrost patierrts (702o) lrracle tlreir f irs(
symptomatic call rvithirr I week. J'he cost_eflectiveness
of the 5-week lJ'M was not addressed. Our curr.ent stucly
was desiglte(l to evaluate the clinical uselulncss ol l- lN,l
and frorn that database to derive a strategy for its cost_
elTective use.

Records fronr 48 .onr*uiu" patients (45 rnerr and 3
wonren, median age 64 ),ears) referred for l-1.N4
(llrstrolrredic, I{i l lsboro, Oregon) to the Deparlrnent of
Veterans Affairs Medical Ceriter in Miarni f iorn 1990 ro
1993 were reviewed. Ambulatory electrocarri iogranrs
(ECGs) 

. (Anrbulatory ECG, Marquet te,  Mi lwaukee,
wrsconsin)  recorded i r r  the sarne pat ie  nt  wi th i r r  a  lnont l r

rrom.rne urv_rsron ol  Cordio lsgr,  Depor lment o[  Medic ine,  Univers
y^:lyiT : Iioot^of Medic in-e' 9d ih" cordi;ros;ie;iii^ t r r I at

o[ Medic ine.  Univers i

Y*,:.] ,SlTi:",. Deportment o[ Vererons nff.i,i'H,f"ji..f C"",",
ll9,l^j.1, ^y, r f[ ]lreer, n,1io.i," rro,ii. : : i );" iil.i,l.l;oi
1e;3ived 

june 27, 1 gg 4,r."uiru.l,nor,r,.,ipl received S",r,"r'Sii'i 5,l 6  /tvv4,  ond occopted g-p1srn[sr  lZ

o1'' l-I ' l \ ,1 n'ere also reviervecl. At i lr it ial evaluation, a base-
Iirre ECO rvas recorded and each patient was instructed
to \\,ear the monitor for 30 days. patients were to trans_
rrrit arr ECG and call irr to report t lreir synrptoms wlren
{hcy occuned. ECGs were interlrrered Lrv exnerierrced
lcc l r r r ic ians arrd rev ierved by a physic ian.
- Inclications for TTM were divided into 2 groups:
patients refcrred for prirnarily celrtral nervous systern
s.)' lnptoln.s (irrcludirrg presyllcope, syncope, verfigo, arrd
dizz-irrrss) arrd patierrts refenecl for primarilv carcii irc
syrlpto.nrs (includirrg palpitations, skipped beats, arrd
racing heart). TIN{ rvas corrsidererl useful when it was
a diagnostic stud-y (i.e., rvlren an explanatory arrlrythntia
occured during sl,nrptoms) or a peitinent negativi study
(i.e., when s)' lnptor.ns occuned. without an Explanatory
arrh1,11161;n1. A second cornparison group of arnbulato_
r), ECGs (n = 43) ntarclred for age,iex,'arrd indication
were also revieu,ed.

___Cost anall,ses ivere basecl on $550 per arnbulatclry
ECG arrd $660 for I nronrh of l-tM. Tlie cost per use_
ful study u'as calculated as tlre number of rotaf studies
divided by the nurnber of useful .sruclies nrultiplied by the
cosl of .rhe nrorritoring nrethod.T Costs per useful fTM
and arr rbrr la lory ECGs i r r  lhe pai red and group contpar i -
son categories rvere calculated. Chi_squaie arialysis'was
uscd to contpare tlre nurnber of useful iesrs in rhe central
nervous systetn versus cardiac group and the flunrbe|rf
diagnostic versus pertinent negitive sruclies.

Of tlre 48 consecutive patients with TTM, 5 hacl?rn
inadequate database.  Of  the remain ing 43 pat ients,  4
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g1c) lttvl diagnostic studies (synrptoms during supraven-
l4 icr r l r r r  tachycardia i r r  a l l  4)  and l4 (337o) lnd per l inet) t
11ci' rrivs studies. Overall, TTM was useful in 18 of 43
prrti, irts (42Vo) for a cost per useful study of $ 1,577" per-

i irrcrrt negative studies were 3.5 times more common
rliur cliagnostic studies (p <0.025). Of the 3l patienrs
rvho lrad recent arrrbulatory ECGs, 5 (l6Eo) had usefirl
studies (3 were diagnostic and 2 were pertinent rrega-
rive) for a cost per useful study of $3,410. A rnatched
qroup o[43 ambulatory ECGs showed no diagnostic and
i pertinerrt negative studies (77o) (cosr $7,883 per use-
lu l  s tudY).

When cliagnostic yield was exarnined by indication
srou[], no diagnostic and l0 pertinent negitive stuclies
ivere found in the 32 patienti refened foi central ner-
vous systenl syrtptonts (cost = $2,112 per useful study).
lrr the l l patiellts referred flor cardiac symptorns, 4 had
diagnostic studies and 4 had pertinent negative studies.
The cost per useful study in the cardiac group was $908.
Useful studies were significarrtly more l ikely to be fourrd
in the carrf iac syll lptoln (737o) than in the central ner-
vori ' ; systenr sytnptorn (317o) group.(p <0.0-5). Furtlrer-
rnc,  - ' ,  4  of  4 d iagnost ic  and I  o f  14 per t inenr  negat ive
studies were noted in <7 days. If ntonitoring had been
perfonned only in the cardiac synlptonl group ancl for
orr ly  I  week,4 o[4 d iagnost ic  ancl  2 o[4 per t iner ] t  r )cg-
tt ive studies would have been detectecl lbr a nroratecl
cost  of  $303 per  usefu l  s tudy or  $453 per  d iagnost ic
study.

' l ' I 'M 
rvas nrorc cost-e{Ieclive than arrrlntlatory l l( iG

rv l t - 'n  used lo evaluatc in tenni t terr t  sytn[ ) tonls  suggest ive
of irn arrhythrnia. 

'I'Tlvl 
rvas t',vice as ellectivc as l)aire(l

conrparison arnbulatory ECG studies (cost per usefirl
s tudy $1,577 for  TTM vs $3,410 for  pai red a inbularory
ECG study) and 5 tirnes as effective as rnatched anrbu-

-latory ECG studies ($7,883 per useful study). After clin-
ical indications were separated into prirnariiy cerrtral rrcr-
vous systeln and cardiac sylnptoms, a.significantly
higher diagnostic yield rvas evident in the carcliac syrnp-
torr group (73Vo vs 3l%o; p <0.05). Linzer er al8 sug-
ge:,ted that cardiac loop electrocardiographic recording
ts an irnportant diagnostic test in patierrts rvith syncope
unexplained by ambulatory ECG. Ambulatory electro-
cardiography is the rnost frequently usecl diagnostic test
l0r syncope despite its being nondiagnostic in >907o of
cases.d This study suggests that these lirnitations extend
tn this population to1Tlv{ as well.

All 4 diagnostic TTM studies were clue to supraven-
tri i  ular tachycardias rvith palpitations, racirrg heart, arrcl
Kn rtv11 5upli lverrtricular arrlrythnria being the clinical
in t i icat ion for  the nrorr i tor ing.  Kopp arrd-Wi lberq sug-

gested that if palpitations are infrequent and not associ-
ated with angina, congestive heart failure, or syncope,
then outpatient TTM yields useful information and is
nrore cost-elTective than arnbulatory ECG.e The useful-
ness of TTM in patients with primarily cardiac synrp-
torns wils also supported by our results in which 8 of l l
(or 137o) of these patients had useful studies. There was
a large number of pertinent negative results with TTM
(i r r  th is  s tudy 3.5 t imes as many per t i r rcnt  negat ive as
diagnostic studies, p <0.025); overall this is consiclererl
helptul in that it serves to reassure the patient that the
syrnptorns are noncardiac in origin and mav aid in fur-
ther managernent. Horvever, thelost per pertinenr neg-
at ive study was $2,027.

The high diagnostic yield in the cardiac group and
l l re h ig l r  y ic l t l  o f  d iagnost ic  srudies in  37 c lay i  suggest-
ed a strategy for TTM use in our population. Using TTM
irr this patient population for only cardiac symptotns and
for only I week would have identif ied all diasnostic stud-
ies. irrcreascd TfNl availabil ity. and decreised cost to
$453 pe r diagnostic study or $303 per useful stucly. Our

*population rvas preclonrinantly elderly rnen with a high
prevalence of cerebral vascular clisease. Analyses should
be perfornred in a variety of patient groups and appro-
priate strategies derived.

In coltclusion, T'I 'NI appeflrs nrore effective thalr
anrbulatory EC(]  for  the detect inn of  arrhythnt ias
associate( l  rv i th  in terrn i t tent  centra l  nervous systenl
or cardiac s_r'nr;rtorrrs. I-inrit ing'l '-tNI to patients rvit lr
Jr r i r r rar i ly  card iac syrr rpto lns and to a l - lyeek t i r r re
pel' iorl rvorrlrl h:rve olrl i lrr izerl cost-cflectiveness in this
grou;r  of  pat ierr t .s .
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