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eration of the spinal cord and gliosis with little or no
inflammatory cell infiltration in perivascular areas [9].
Perivascular accumulation of inflammatory cells and
parenchymal exudation of T lymphocytes and mono-
cytes apparently subside approximately 3 years after
onset; perivascular cuffing then becomes less conspicu-
ous, and inflammatory cells appear only sporadically in
the spinal cord [4, 16]. The severity of spinal cord
inflammation in HAM correlates roughly with the
duration of the disease process [2]. Sasaki et al. [16] re-
ported an autopsy case of HAM of 28 years’ duration.
Their case was purely degenerative, and the spinal cord
showed no inflammatory reaction. Aye et al. [2] reported
two autopsy cases of HAM of 15 and 21 years’ duration.
They observed very few inflammatory cells in the spinal
cord and brain, although there was marked fibrosis of
blood vessel walls in the spinal cord. However, in the
reports of these cases, the treatment protocols were not
indicated, and whether corticosteroid/immunosuppres-
sive treatment was continued until death is not known
[2, 16]. Our case did not resemble these cases; rather, our
findings matched those reported for cases of HAM of
shorter clinical duration [6, 7]. There was no other
possible cause of immunodepression, including HIV

infection in our case, and the CSF findings remained -

consistently normal, without pleocytosis.

A variety of treatments have been used for patients
with HAM since the disease concept was proposed. Al-
though long-term corticosteroid administration is a
popular therapeutic option for HAM in Japan, our pa-
tient did not receive immunosuppressive treatment at
any time during the 29 years of his illness or cortico-
steroid therapy during the S years prior to death. Pos-
sible modulation of the histopathological manifestations
of HAM by corticosteroid therapy has been studied [4].
Immunosuppressive or corticosteroid treatment for
HAM may reduce the intensity of the inflammatory
reaction and consequent tissue damage, but it may also
protract and retard the reparative process in damaged
tissue [4]. Ohama et al. [12] reported an autopsied case of
HAM with very mild infiltration of lymphocytes in the
spinal cord lesions but also of short duration. Their
pathological findings indicate a positive response to
corticosteroid treatment and suggest that corticosteroids
suppress the perivascular and parenchymal infiltration
of lymphocytes characteristic of HAM {12]. There are
two important potential causes of the active chronic
inflammatory change in our case: (1) venereal trans-
mission of HTLV-I, and (2) omission of any cortico-
steroid therapy during the 5 years prior to the patient’s
death.

Previously reported cases of long-term HAM showed
very few UCHL-1- or CDS§-positive lymphocytes in the
spinal cord [2]. Although only a few CD4-positive
inflammatory cells were found in the spinal cord and
medulla oblongata in our case, many UCHL-1- and
CD8-positive inflammatory cells were present in these
areas. Umehara et al. [17] reported that CD4-positive
cells are less dominant in chronic inactive lesions than in

chronic active lesions. Immune responses in HAM spinal
cord lesions change gradually over the course of the
illness [8]. Infected CD4-positive lymphocytes are likely
targets of the immune response; apoptotic CD4-positive
lymphocytes are found within the inflamed spinal
parenchyma, and an increase in the ratio of CD8- to
CD4-positive cells in the spinal cord occurs during
progression of the disease [17, 18]. Demyelination and
axonal damage may be caused by the release of cyto-
kines and other inflammatory mediators from infected
and reactive lymphocytes, macrophages, and possibly
astrocytes [11]. Alternatively, the cytotoxic and humoral
response to infected lymphocytes may cause local
autoimmune damage to the spinal cord parenchyma [10,
11]. Further examination of active chronic lesions is
needed to clarify the mechanism underlying the devel-
opment of inflammatory lesions and the pathogenesis of
HAM.
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Aaonol feotures 1o HNFP with 1751 1.2 delefion

accowt for the difference, or

charasteristic of Japaness patient 3
seoms that the ampbrade of CMAP & lower ad the
fution of DL s wider mm m th{’m ps’\pu'htimis VN

wreater showing wmight be

siiting position may mciuu‘ ;wr\xzwai filioatted ixzzum
,1& stxskmg finting i owr study was a reduciion in CMAP

with mcreasing age A examination, This featore was
olmer in the median wdear, and perosea] nerves bot not
in the sl nerve The muedian neeve passes toough the
sarpal funned, predisposiog B0 enfrapment indary, whi i
ulnar amd peroneal norves are vulnerably fo repetitive
COLPrEsSion m}m@ at the cubital mnnd and fibular head,

sy the ¥m,§z froomency of »:;us ﬁx\
switht fh* izixm

: T, ity
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SHAP of the medien, uloar, and surel nerves showed
mwacked  reduction even B nerves redatbvely free frem
v oand tended 1o decrease with lnoressing age st
exmmination, Usdike findings Jor CMAP, howsver, rates of
reshuction with aging did noy differ dgnificanly o those in
nermal sontiols. Sonsory axons 3 ’ s swceptible than
nwior nerves to changes caused by {fnﬁ’ﬁili,ﬁu}!.

Reduction e OMAP and SNAP may be af least partly
attributed o dispersion with phase cancellation as a yesult of
demyelinating change. 2 ¢ Hel
thwn of wavelorm dus ¥ Bural ne GO
showed o seduction I lerge myelinared  fibre 5
Trespective. of age, which may bndicate a develojanental
atwormahey of axons ora loss of asuns teiam’ ety early in e,
This axonsl loss 2] i ueiion i

RSy nerves in BNEY pm.iem.is sid o appear © he

asstclated with sopdred damage at the enteapment dies.
‘Ifhus, Khﬁ i‘tigt::izfaphysi.wlmgixta% femmc:a of I%{NP‘? a're & mixum

o on 20 March 2008
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deth, respectively).

wre antemonde filure (PAFY I8 a sporadic idiopathic
seurodegenvrative disorder charecterized by gradually
pragressive sovere autonomin disturbances withom other
newrological features, In the past, PAY was defined as severs
wrihostatde hypotension without other newrologival delicits,
and was refered o a8 Wispathic orthosiatic
Howeser, this

the sarly stages of Shy-Drager 3
disease with auttnomic fatlure,

Parmistey o aff Jassified primary sugonnie fallure into
three catugorion: Parkinwin's disease with suoncnic falhure,
mulliple system atrophy {MSA), and pure astonomic faibure.
I 1996, a comsensus statement was established concerning
PAFY but it hay remad n whether the antonomic
fathare of PAY can readily be nguished frigy those of
MSA and Parkinson's disease with autonomoic falhue. In
addivion, aithough the olnical course of ol MSA and
Parkinson's disease with augbouonde faflure has been
deseribed o some extent, detalls of the natoral history of
FAF have not been fully assessed because of hts rarity and
very slow progresston” Previous reports have noted longer
supvival inopatlents with PAY than in those with MEa &5
Gribostatic hypotension and snhidrosisthypobidrosis are the
oeain dinical svmploms o PAF, but thelr severity, nsis,

&

ave been only incompletely assessed. To

al features, particwlarly the natural course of
. we observed eight patfemts wha fulfiled the PAF
33 statement and msintaingd & followe ap for at least
fiveryears, We show thiat thelr features ave distineg from thosi
of another fovm of primary antonsede fallure, MEA,

METHODS

Patients

We exmnined eight patients with’ PAF {seven fnen, dng
woman; mean (5D} age al ooset, 57 (18] vears; mican age at
first evaluation, 68 {(12) veéars; mean duratinn {ron onsel o

autonomic foilure (PAF), porticularly in comparison with mulliple systern atrophy [MSA).

Methods: The investigution invalved sight pofients with PAF (M/F =771, meon age of onset, 57 yeors) and
22 with probable MSA maiched for uge ot onset {M/F = 14/8; anset 56 years), Subjects were followed up
for neurelogical symptoms, activifies of daily living, and autonemic function for more than seven years,
Aptonomic funclional fests were corried oun,

Resulis: In PAF, foinfing or sudomotor dyshunction occurred first, followed by constipation and syncope.
Urinary dystunction developed lote, and respiratory dysfunclion wos not svident, This dlinical course
sharply with thot in MBA, where surly urinary dysfunction usually precesded to sudomotor
dysfunction or orthestatic hypetension {p=0.004), followed by respiratory dysfunction {p=0.0004),
Resulls of pharmacolegical tests also distinguished PAF from MSA, Prograssion and pragnasis in patients
with PAF did nof worsen, unlike the steady progressive autonomic dysfunclion in MSA [p<0.0001,
p<D.0001, p=0.0009, and p=0,003, for progression fo modified Reankin seale grade B, IV, ¥, ond

Conclusions: The fime course und pattern of progression of avtonomic luilure differed significantly
betwesn PAF and MSA, Patients with PAF had slower functiondl deterioration and a better prognosis,

fuation, 1% {10) vears) who were referred W
fy Hosphal or s affili

turs between 1988 and 1997, We evaliated
P weally from onsel for belwesn seven and 32 ¥

We reviesved the clinical revords preceding our own follow up
period. and alse obtained information by interviewing the
patlents and fnily members,

Avenrding 1o the consensus statement’ PAF & charac
terised by ortbostatic hypotension, various other aaonomic
signs withont more widespread neurologival nvolvement,
snd a low resting supine plasma soradrenaling conceniva-
ton. The statement ackoowledged that some patients would
Jatey prove o have othier disorders soch as MSAS but did not
state how lonyg a period of follow up was reguired o conflom
a diagnosis of PAF, Barly MSA with prédominant autonemic
fatlure 35 partetady difficelt o distinguish from PAF. wWe
exthnated that most MBA patients can be diagnoved by
follow up for five years or more after onset®™ and we
therefore serially examived putative PAF patients for more
than flve years froan onset o exclude those with M4, We

also excluded patients with amife autonomic neuropathy,
Parkinsow's disease with awtonmmic failwe, and other

diseases presenting with autonomic signs by neurelogical
examination, Imaging {(magnetic vesonance boaging and
puositron epgssion temography ), and neurophysivlogical tests;

We alse investigated 22 probable MEA patients™ mawhed
avesrding o age at onset {14 men, eight women; mean age at
onset, 56 {8) years: mgan age at firgt anfonomic test, 81 (7}
»omean mterval from onset, '8 (3} vewrs) who had
detatled clinienl Daformation particlasly concerning autos
aomic features, and follow up bueevals from over Tive vears
1 16 vears after onser. All patients with MSA preserged with
aurenonds Tallure as an indtdal symprom or with predominant

oy

W Jr, o
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Procedures
We evaluated all sight patlents with PAF and 22 with M&A
with a passive mudtistage head up g8 et (HUT) and 2
nervadrensline infusion test. The HUT was performed as
follows. Blood pressure and heart rale were messured
continuously by tonometry {8A-250; Colin, Komakd, Japan).
After blosd pressure stabilised at the supine stage, changes in
blood pressure and heart rate were recorded continuously
througls 20% 40% and 60% head up tiling for five mimies
gach. Orthostaric hypotension was defined as.a &l bysystoliv
Blood pressure of more than 360 wun Hz duving the 60" bead
up il
Bluod samples were collected gt the rested supine stage
arsed alter 60° head up tlting from all patients for evaluation
of plasma novadresaling and mrginine-vasopressin (AVP).
Differences i AVP between after 80 head up tdng and the
supdng positdon were aladated as AAVP. additonally, a
nwsratdrenaline Infusion wst was carsled out a5 follows, Avery
loww {03 ppimdnd or o low {3 pgdadnd concentraling ui"
noradrenaline was infused iniray ly while blood pres-
sure was monitored for changes. If diastolic or systolic blood
$ I omm Hyg oor 23 o Mg,
the patient was considered 1 have denervation
supersensitivity involving the sympatheik nervous systom™
Four patients were re-evaluated tway, five, sic and 31 years
later, vespectively, We also carried sut " L-metaicdebenzy
guarddine (MIBGY scintigraphy and evaluated the heart/
#) rato from delayed mages, as proviousty

We Tollowed up all sight patients and noted the dme points
wihien new autonomic syogptoms appesred, cluding hypo-
hidrosis, falniness and syncops constipation, urinary dys-
function, impotence, and resplratory distress, and considered
such glinival featwres In seguence to assess the natral
chinfcal course, We svaloated bypobidrosis in terms of
ingpection of the skin and recording of patient syropton
vy skin or vedured prrespdration was nued on some parts of
the body, with compensatory hyvpedhidrosts  elsewhare,
Patients often noted thely reduced perspiration i summer
and felt severe fatigue, whivh sometimes Hmited thelr
capvity for outdoor work, Faiminess way defined a8 &
floating sensarion while in the upright position without loss
of consciowness, or a5 symplinatic arthostage hypotendion
during the head up it tedl, Syocops was defined a3 2
blackout or foss of consclousness, ncluding sevire Blurred
vision. Constipation was defined by the passage of siooly gt
intervals of thede davy ar more, o complabms of straining,

ORI, com

Urinary dysfunction was defined a5 wrination twihee al might
or more than five dmes in the deyibme, urlpary wrgengy,
mcontinence, o difficulty o urpetion. lmpolence was
defined as difficulty I achieving normal sexual function.
Respivatory disturbances were defined vither a WESETICS
Of steap apunes. dncluding beavy snoring, or as difficuliy in
espivation. Coset of an autoncds sympiom was defined as
(h.c the when the patient Brst noted the symptom,

Statishes
The Mann-Whitrey U test for non-parametrlc statistics was
used as oprriate, Kaplan-Meler anadyses wire empkoywﬁ
imate the natwral course of autonomic features and
disease progression, assessed by thewnodi ukin svale in
both PAF and MSA patlents. Logerank st statistics were
used by determing whether the Raplan-Meter curves differed
between PAF and MSA. Caloulations were done using the
statistical soltware package Stat View f{abacus Concepts,
Berkeley, Califtonia, 1U84) Satistical signiflcance was

defined as a probability {p) value of <005,

RESULTS

Clinical profiles of PAF on the first visit to the %ﬁspimis
Chinical profiles of the oight pationts with PAF at thelr first
examination at our hosplial are presented in wable 1. They
had many complaing ' spomic disturbanoes,
bt thie specific featur whigst age al onsel was
35 vears, aud the lalest wag 78 vears, The interval from onset
o presentativn at ouy hospital varied from one 1o 37 vears.
Bach patient showed warions sutonomie disturbances at thay
titne, bul feintaess and hypobidemsiz bad bees exparienced
by all patdents. Other autonomic sympioans were as follows:
urinary dystunction in five, synovpe fn four, constipation in
three, arud impotence i wwo. AL patienss bad very low
plass. noradrenaline concentrations, orthostatic hypoten-
sion, andl denervadon supersersitivity according 16 the
woradrenadine infusion test

Clinical monifestations of MSA

The dnitial symptoms in all 22 patients with MSA were those
of autoneidc fatlure. Mediun tine from onset 1o the presence
of concomitant antonamic and mowr manifestations fovaly-
o frome wnset o probable MSAY was 2.0 vears {range 116
103y, A the first clinical vigit, seven of the 32 patients
presented with severe autonomic fallure bt fatled 1o Pulll
consensus diagnostic oriteda of MEA.
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Figure 1 Box and whisher plot of the autenomic nervous Jesting
comparing pure oukmontic %F;mem {PAF] with mulliple systemn atrophy
{pA8A). (&) Systalic bland pressure foll durdng wrhosiatic hypotensise,
{8} Plosma noradrendline (A} soncentration. () Differences in
arghsine-vasopreasin [AYF] concentration betwesn 80" heod up il and
suping posture caleulaled os ARV, ID! Hean/ mediostinum [HIM) rafio
fom metoiodobanaylguanidine (MIBG) delnyed imm?an, Ha
Systolic blond pressure incrense during noradrencline infusion test.
*5=0004, “p=0.0003, Wps 0003, " p=0.002, = 110004,
Memme-Whitney 1 test,

949

Avtonomic nervous system testing in PAF ond M54
We found significant differessces between PAF and MEBA
patients with respedt to the Rllowing

@ wrihostaric hypotensioor evadusted by the head up 1l test
{maean {50} PAE 689 (22.5) mun Hg MSA, 363 {30.4)
mim Hygs pe= 0004 {Hg 14%

& ponpdrenafing ssation: PAF, 360 (23.2) pgiml M3A,
189.9 {12191 paank p= L0003 thig 1B)

2 4AVPD PAF, 1107y pesmls MSA, 034 (0827 pgiml;
p =003 (fig 1¢)

S HA raries PAY, 115 (0053 MEA, 204 {0441 p= 0002
{fig 10y

& peradrosaling Infision fesl PAY, 700 {2521 mun Hg MSA,
237 {110} mm Hg p=G.0004 {fig 18}

Clinical course of autonomis follure

Kaplan-Meler curves depioting the natural Cinkeal course of
PATF and MSA ave shown in 1ig 2. Bypohideosis, fatriness and
syneope, constipation, arinary dysfaoction. amd resplraorny
disturbance were assessed sequentially,

Hypohidrosis

Six patients noted hypohidrosis or anhidrosis as an inkgal
symgriom,. aml seven beomne awars of hypahidrosis within
Tive yeary of onsel, HBypohidrosis was one of the varliest and
most npartant symptoms of pathents with PAF

; F. 1o vontrast,
patients with MSA noted hypohidrosis at & significantly later
stage of disease {p= 0027}

Faintness and syncope

Thuse  svanploms  vepresenied  orthos hypotensio,
Usually faintness preceded syncope. Faininess was ofien

sied as an ndtial avton
patients first noted | me year a5 they firgt
supesienced faintness, In our series, five patients complained
1 initial syoaptom, and seven noted fainiess
witliter five vears of onset, Syncope appeared at (mean (801
B {7} years after the ongel of falntness, and half the patienis
Iad experienced syncope within five years, However, two
patlents first nobed syncope more than 19 vears sl
experiencing faintess, In patieunts with MSA, faininess wis
observed later In e course of Slness, with risk of progression
W synoope differing sdenificantly between the two groups
{p = 0025,

y PAF, Por of eight

Constipation

Constipatiugs was amwmg the carly symaploms of PAF In awr
sevies, threw patients noted constpation a8 an inMiad
plom, and fiwe noted congipation within five years of
; all pavdents complatoed of constipation within 13

vears. Corstipation was the second sarlizst symplom o o
PAF patients. while patienis wi alse compladoed of
constipation at g relatively eardy Slage of dissase. No

sig . differences were seen between thie Bs6 groups in
time from onsel of first symplom to dewslopment of
vonstipation {p = 046}

Urinary dystunction
In the early stages {ew PAE patients poted wrinary dyshune-
Hon, while at & loler stage most patiants bad this compladng.
In our serbes, urinary dysfunction appeared Bt {mean (D)) ¢
{9 vears after the gnset of hypobidrosis; Tabiiness, and
nstipation. Only three patents noted ursary wrgéncy;
urinary frequency, or lncontinence in the first five vears,
Among types of wrinary dysfunction, difficelty in urinagtion
was rare In PAYF patlonls, We evalugted the resulls of
ursdynanic studies in fve of e sight PAF gatients, at four,

9

P IO
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Figure 2 Progression of autoromic symploms incleding hypohidrasts {4}, faitiness B, syneope (€], constipotion [D), iy dyshenction (), and
respiratory disturbance {F] in paBients with pure avtenomic fuilure (PAF] and multiple system afrophy (MSAL Hypohidrosis was an sastier symptam in
PAF than in MSA (ponel A, p=0.027], Faininess and syncope were earlier symploms in FAF than in MSA (ponel B, p=0.04: panel £, p=0.002,
Development of constipation wes similar between the twe diseises {panel D). Urinary dyshunction was o lofer symptom in PAF than in MSA [pone £,
p=0.004). Respiratary disturbonee did niot sccur n our PAF patients, but MSA potients had thase problems ot an sarly stage [panel £, p=0.0004),

515, 10, 13, and 17 yeavs after the onsel of PAP, maspectively.
Twa of the five patients were essentially asymptoanatic aml
had normal study results, Three patients were symplomativ,
ane of whom bad an ovevactve bladder and the oiher an
underactive biadder: the thivd hed normal resulis. 1o owr
series, all vight patients had wrinary dysfunctin
after onsel, Thas winary dysfunction typically v
late stage PAL. In contrast, MSA patients devéloped uxinary
dyshucton al a very eay s of thely disease {p = 0.004),
often as an ioitlal antonomic symprom in about & guarter of
the patients, Within five years, more than 73% of MSA
patients had urinary dysfunguon, sspecially difficully in
urination. Thus vrinery sympioms osoureed carly and were
partivularly promipent i MEA.
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Figure 3 Differences in fime remaining independent iy cctiviies <f
deily fiving 1ADL) nssessed by the modifisd Rankin seule betwaen
potients with pure autonomic fellure {PAF} and multiple system atrophy
{MSAL Round symbols represent consored dut, Significont differances
wote sean betwaah PAF and MSA for three ADL mﬁﬁsim&s and for
sureivol, by Koplon-eier anclysis ond logronk tests. a1, medifed
Renbin seale, grecde i (moderaie impairment reguiring minimel support
such us o cang, stoir rails, ond s onk: differsnce bebween PAF and MEA
significont of p Q.00

WO ITERCEER

Respiratory disturbonces

Resphratory distwrbances such as sleep apnuea were uyicom-
mon i patients with PAF. Indeed, in our serles, no patiem
hal yespiratory difficulties In 30 years of follow wp, In
contrast, resphatory disuohance was one of the most
haportant festures in patlents with MS4A {p=0.0004).
Abuust half the MEA patlents had this complaing wi
years, and  spbsequently  the pre of
disturbang
had respha

s discurbamces by 10 years,

Progression of erthostatic hypotension ond
noradrenaline supersensitivity

Orthostatic bypotension

Orthosiatic hypotension (fig 1A) was & major dinicsl feature
in PAF, being marked even in the eardy stapes of the disease.
Bloosd pressure fall varled from 34 i 108 mm Hg @
presentation (o our hosplial, and the extent of arthostatic
hypotension progressest markedly in most pationts sver the
mextwa to 11 years: In seven patiants blood prossure fell by
more than 30 nun Hg and most patienis experlineed
Syneope,

Moradrenaline supersensitivity

The noradrenaline Infusion test estimates denervation super-
sersitivity al peripheral norsdrermling recepiors, sugpssting
disease involvemend of the peripheral sympathetic newous
systerin AL an early stage, PAF patents all showed excsssive
rises in Mood pressure of 30 nun Hy or more with infadon of
a low conventration of poradrenaline {3 or 03 pwming,
indicating the presence of denervation  supersersitivity
{fig 18} Afler vwo 1o 11 vears, however, theentem of bload
pressure rse in yesponss o novadsensline infusion was
smsber than ab it e dage sugpesting emergence of some
compensatory mechardsm or secondarily Induced insensiiy-
ity of noradrenaline receptors.
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Activities of daily living and prognosis
PAF patienis did not show dindndshing capacity for activities
f duily Hving (ADLY up 0 8 Iate stage {8ig 33, In our series
three patiends died, but they mainiained nearly normal ADL
throughouwt thelr lives, One patient whe dled at 90 v, 12
vears afier discase onset. could walk almie mmnui “assi
devices untll he was 89 years old {nx
11} rapid deterioration in the last vesy of life
subsiural hacmatoana, Arether patient who died a1 &2
32 vears aftey onsed, could perform sll his dally activiites
ed urdl he was 81 He was essentlally bedridden for
the last year of Hfe because of myelodysplastic syndrome, The
third patient, who died aged 84 vears 12 vears afley disease
onset, remaining bealthy and active (modified Rankio scale 0
o 11 untdl he died suddendy of a severe sinake.

Although both MSa patients and PAF patients have s severe

autononric disturbances, functional and survival progoos
svere signtficantly worse In MSa than in PAF. Inn our series,

median thoe from onset 1o modified Rankin scale grade 1 in
MEA was four years (p<Q.0001 » PAFY grade 1V, seven years
{p = Q000BY; grade ¥, nine vears { pﬂﬂ;ﬁ(}(}} 5 andd death, 11
vears {p = 0.003 1 In contrast 1o MSA, PAF carried g relatively
good prognosis for function and survival

BISCUSSION

PAF is a chwoniy progressive nourcdegenerative disease
charagterised by severs aulonomic Tallive witbonr sibey

neurclogical deficiis, Uniguely, PAF patents can maintadn &
fong healthy Bife, In CONLTAst 1o patients with othey types of
srimary autonon ' :amcaiawc.ai repurts of PAF have

describerd Lewy bodies in the intermed ral grey colimng
of the thoracodumbar spinal cord, sugeesting that PAF 5 a
forms of Lewy body disease ™

Ouy study Is the first assessment of Jong teun progression
of avtenomic symptoms and ADL status in PAK, particularly
in comparison with MSA. Aliliough a consensus has been
reachied over the diagnostic alteria for PAFS long term Tullow
up ebservation of the clinical fraturss Is inponant to identify
the differcnces botwesn PAY and awtonomic fafhire in other
o tve  diseases,  pantcularly  MSA  and
Parkinson's disedse with autonomis faflure” ¢ ® We Investd-
gated clinical fearures of eight patlents with PAY over follow
up perlods ranging from seven 1o 32 vears,

By generally accepted et patenis with PAY bave
auntonomic {aflure resultivg in peripheral by not dental
: menk. The results of supine noradrenaline levels,
L P MinG, snd the noradrenaline infusion test cloarly
wnfirm this, In contrast, patkerds with MSA have patierns
suggesting 2 predominanty central Involvement, although
some patients with probable MSA slse bave low noradrena-
fine conventrations. nvreased AAVE, 2 reduced HAM ratic,
and raised Blood pressore during the noradrenaline infusion
test, These newroplamacologival tests would be useld for
differentiating PAF from MEA sardy In the course of the
Hinesy. Furthey studies ave needed 10 clarily thelr sensitielty,
specilicity, and positive predictive value,

1 our study, srthostatic ypotension and related fainmess
aud syncope were the most hnporiant clinfesd Features of
PAY, ansd developed ot a very early stage. Furthermore,
orihmiam hypotension worsened gradually a5 the disease

3 e of medical treatmert for hypotension. In
mm rast, MSA patients were less Hkely 1o have SYRCODE than
PAF patients. Progression of MEA is relatively rapith,™ so MBA
patients are often wheelchaly bound o nearly hedddden
before showing severe hypotension with syncope.™ Abowt
balf the patients with MEA noted faintness by Tour vears
after onsel 5t a time when wost of them were wheelchaiy
boseennd and spent a considerable amount of thelr waking time

5

P&

Py

Iytog dovers This mmay Hmdt the exposure of MEA patiends o
SYHTOPE,
Az@ea%i‘wr frapor

uhaerved in

¢

s of conscious-
£ "umtzc)x; ata x’s:;."y mriy $iage werg
tupes In BPAF, In conwast to M§A
where these sy gt were absent i the earle phase of the
disease.

A striking cinical characterisic of PAF was the almence of
rey "»immm’ dysfunciion such as sleep apnosa uniil a very late
phiase of &maw This feature again contrasisd whh MSa,
where vespiratory dysfunciion was 2 major problen, threat-
ening Jife in the later phase of disvase

Constipatie: and urinary dysfunction @e among the
characteristic svoptoms of primary sutonomic fallee syn-
drome including PAF, MS4, and Parkinson's disease with
amonormie fathwe ¥ Urinary problems bave been docu-
mented In the past @ swme exteny” "% representing 2
characteristic feature of PAY, evpecially in the late phase.
Sakakibwrs o o/ reporred that all six of thelr patients with
PAF who complained of wrinary  disturbances  showed
abnormalivies on wredyoande studies, Iry our series, Bve of
ehaby patients underwent urdynamic evaluation, and two
seith urinary svaptoms showed 2 hyperactive or underactive
bladder, However, the severity of the urodynamic almony
atities and associated syropioms was mild, In agréement with
the previous veport™ In cunbrast, patents with M3A have
severe uiinary dysfunction, especially difficulty In urination®
aml wocnsmal utleary  frequency. with residusl wine,
detrasor byperreflexia, low compliance: and detrusor sphinge-
ssynergy on uradynande studies. Indenmditent
tion B often required even sarly in the oour

the illness.

On the basis of these t;imwaimrh, we can assume that
erthostatic bypotension and sudom Tysfunction precede
urinary dysfunetion amd partdoolarly m&g‘;imiz}ry desfunciion
i the development of autonomic disturbances in PAF, while
in MEA wrinary dysfnction precedes orthestetic hypatensinn
and sudametor dyshanction, and respivatory dysfunction s a
serious problem sven at an varly stage. Modes of progression
of autonomic symptoms seews 10 be an hoportant way of
distinguishing between PAE and M84.

The evolution of the change in blood pressurs during the
waradrenaline infusion test I PAF is diffieult o seplain,
While the «dinical features becarn v pver the course of
several years in PAF patients, in conrast the degree of Blood
pressuve glevadon during the test became smaller with time.
The sawe method was used for the test on sacls docasion, and
1o previous repovts provide an explanation for thiv phenom-
enoi Age refated changes such as atherosclerosis or changes
in drug treatment might bave contributad, but further suudy
i% Becess

Patients with PAF had a betler prognosts than those with
MSA. Bven the thee patlents with PAR who died during
follow up tved indepeadenty uniil one or 1wo vears bolore
they died all died of concurrent diseases. Various faciors
comtributed o this advantage In AR and long téom
prognosis, Firsl, patlents with PAF did not have severs
urinary disturhances. which would lossen the wisk of
recurvent urinary-Wfections, and they also did not have Ble
thireate iratory fafire, Second, while mans gement of
nrthosiatic hypotension remains challengt }a..ie in the
course-of Hiness, admindstation of plasma vo

ume expansion
Tuids, Budrocortsong, and sympathomimetic agenty can b
effedtive in amcliorating symptoms and preventing falniness
and syncope with vesulting head infuries or bone fraciures
which could compromise ADL and survival, Third, patients

W IR, COID
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with PAF study shonved no motor o oognitive
fmopaivment, No parldmsondssn or dementia, which weould
bave afferted dally activities or required addivionsd restment,
was evident duving the course of thelr Hlness, Purther studies
arg needed o pvaluate the denificance of e pathological
background for termporal features of awdnnomic, motor, and
cognitive involverents,

The previse epideminlogy of PAF has oot been agsessed,
sithey o Japsr or By Western coundrles. To our knowledge,
relatively few cases of PAF have been studied or described,
and necropsy reports are far less gomunon than for M5A. In
our Japanese series, mwre than 200 patents with MEA were
referred to hospital during the course of the stady, but only
eight patients with PAF were diagnosed during the same
h physician referral patterns may bave on

; Cappenrs (e e unoomanon in fepan comparad
with MEA. Furiher stadies should be underiaken i clarify
the Incldence and provalince of PAF worldwide.
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Trentment response 1o interferon olfa {IFN] is described in
thrse conséeutive cosss of two formy of Sidgren's syndrome
sssocioted reuropathy [SENY—two with sensery almie
ganglionopathy and one with sensorimotor neuropathy with
demvelinating features. Al responded well 1o BN in terms
of nevropathic symploms, sicca symploms, dntibody fires,
and findings in salivary gland biopsy specimens, IFNg thus
showed promise in traating both SSM ond the underlying
Sibgren’s syndrome.

fhough peripheral neuropathy i the mast common
extraglandulay manifestation. of Sbgren's syndrane,
greatment of this complication 15 ool well established
Interfevan alfn (IFNe) admindstration bas been sepurted to
Heviate Sibgr drome assockaied sloca symapivms
evidenced by inceased salivary fow, and also o reduce
histologically evident disvase activity® So far, the effects of
j vy exiraglandular complivarions such as §iig
syncbrome assuciated  newropathy (85N} have not been
reported. We describe the therapente effects of 1FNg in
e sunserutive patdents with two forms of SSN-two with
sensory atixic ganglionopathy and one with sensoriinotor
neurspaihy.

*

CABE PRESENTATIONS

Pationt 1

An othervelse healthy 46 year old man developsd dysasstle.
first invobved the left foot and then progressed w
affest the right Toot and fefl hand in September 1997, dnslly
progressing to Ids right oot and left hand. Over the nest
three vears, the level of dysaesthesia gradually ascended 10
involve both tdghs, and difficully o walling led o hosphat
on under vur care. On admisglon, sensory examing
led profouidly reduced vibratory ad propriocey
tion affecting mainly the lower lmbs, with slight
Toss of pain and temperature sensation. The kesl 1o ke
showed marked dysmoetrds in both Jegs, particulardy w
eyes closed. Deep {ondon refle
Muscle strengih was shightly
The patient could barely walk unassisted beoause of severs
ataxia {sensory ataxis scale 5, able 137 Romberg’s test way
strongly positive. Mo digrs of susromic dysfunction were
evident. Routine haemaridogival examination vielded norma!
results, An-88-AF85-B antthodies were positive at 42.0/18.0,
respectively by eoeyme Hoked  lmmunosorbedt  assay
(ELIRAY normal valuss are S5-ASSH <100/15.0L In
cerebrospinal fludd {CSF), prowin oontent was modestly
vateed {60 mgAll), and the o) count way normal. Results of
nevve comslocton studies werg normal In the upper Timbs, but
in the fower Hmbs the sensory perve action potential {SKAP)
in the stwal nerve showed reduced amplitude (0.2 y¥) with
pormal conduction velocity (CF 48 myfs), (her  nerve

iy the
werg abserd in all limbs,
pddecrsased in the lowsy limbs,

WA RNELCOm

vonduction study findings, as well 98 suiokinesigraphy
uhts?, are swmmarised b table 1. Somatosensory evoked
potentials (REP; coudd not he elicied by lower limb
stiudation, Cervical spinal cord magnetic resonance imaging
{MEI) w72 sweighted bneges showsd abnormal high
intersity aveas In thie dowsal oodurnns, reflecting the sensory
ataxic ganghonopathy.” Findings on sural nerve biopsy were
decreased  numbers of lorge myelinated flves, axonal
degeneration withowt axoral sprouting, sndonsurial vedema,
amd po evidenve of vasculitls. The patient was treated with
wednisolone (30 to 10 mgddayl, owclosporin {100 mpiday),
and plasmapheresis, It without bmpsroverent. 1 Augnst
2001, inravenous inwnuooglobuling weatment {IVIG)

&

given {04 gy for five days) Alter this treanment, dys-

whred repeated Hve
weeks to balt the progression of the disease. Sloca symptoms
developed and Schivmers test gave s positive result {3 moy
% unn, rightdeftl A labiad selivary glagd Bopsy specimen
showed marked  lynghooytic infliration and acinar cell
destraction, graded as 3 by Dandels focus scores”

In Nowember 2003, 1PN (realoent was indtated {3 MO
day, three tmes weekly), Over the vext twey momihs, the

patient showed dramatic Doprovement; dyssesthesias neady
disappeared and be was able By walk without offort, Neve
conduction studiss revealed Improvement of SNAP am
in the sural nerve (table 1), Statokinesig ]
significent tmprovernent {p<001, table 13, Sicca sym
ved wnd lacrimation increased. {Schivmer's 5 18 oy
14 s, vightdelt), Ant-55-A85-8 andbody ties fell w the
normal range 19,192 respectively) and a follow up labial
salivary gland blopsy showsd fewer indilivating lpmphoceies
graded as 2 The cludeal and therapeutic thme course of
paient 1 sumsnarised in fig 1AL

Patient 2

vear old woman with SfSgren’s syndrome developed
sory alaxic ganghoonopathy over 14 vears. She did ne
sad w prednisolone, cyclophospbamide, or plasmapher-
s and requived frequent {overy twe or thees monthy IVIG
therapy (o mainiain her souvities of daily living, as for patiem
L. In December 2003, she was admitted o o department
and treated with TPNa (3 MIUiday. three times sweekiy)
Alwer the Inftiation of 1PN, she bad marked improvement in
vibratory and propriocepmive sensation, leading w improve
ment of hey activities of dally . Werve conduction
studies showed Buprovement in SNAR amplittidde in the sural
aove and  statokinesigraphy  demonstrased sgndfioamly
Abbrovigtions CV, condudion velosity; by, interferon olfe; MG,
intresenaus immenaglobuling BEP, somalosensory evaked potentil;
SNAP, sensory nerve aolion polertial, S5A/5S8, Sibgren’s syndrome
associated antibody A and B; SSN, Sisgren’s syndrome tmenriated
neEropotiy
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improved balance. as in patient 1. Her dindcal and neuro-
physivlogical features are summarized i fig 18 and able 1,

Pationt 3
A 45 year ni(’i woman 'Wi!h 3 %ﬁ im‘y g%’ I&} j’r’ﬂ'byr&irﬁi%m

13 (] hx;g;}z’mi ai"ﬁ'ﬁmeﬁ with
1 ; jcal exanvination indicated mild
weakness, wild loss of both positional and  vibratory
sepsativn, and slight Joss of paln and wmperature sensation
involving all Bmbs, especiaily distally. Deep tendon relleges
were absent in ol Tmbs, Mo aulomunit symploms wire
present. Routine haematologieal findings were nommal.
Sorun anib-S%-A antibody was pisitive while anti-858-8
antibody was negative {antd-85- B 470832, respers
tvedy ) USF protein conient wa d (124 mgsddy, with a
pormal velf count, A lablal salbaary gland blopsy specimer
showed madkad Iymphocyile nfiloation graded as 4 (focus
E}D ve condurtion studies showed a symumetrical sensor
imoter polyneuropathy with reduced umdsmhm velocitey
and the presence of temporal dispersiog (1able 13, The patient
was treated with prednisolone (60 mgday) ovclosporin (100
mgdday), and wdmpm sphandde (100 mgiday) widh no effear
on the prog 4 §iesulieding
shight Iy ement in ¢ ¢ living lasting less
than two wecks Afim ma {wammm g{) 4 gzksz. forfive days},
she had marked # esthestas and
weakness in all by gr aﬁmﬁ}y Euxmui, and she conild walk
without support. Howsver, there were multiple relapses
during the next 'ty verrs, Pepinning b Apell 2002, intervals
between relapses shoftened and sioca symiptoms developed, A
sural nerve hig cifnen revealed subpedinendal and
endonenrial oodoma with pvidense of remyelination.

in June 2003, PN geatmment {3 MIUAlay, three thnes
weeklyl way started. Within 30 days, dvsaesthesias and
weahness nearly disappearsd. Afler elghi weeks, nerve
conductiom studies showed shight Improvement (table 1L
o Jollosy up lablal salivary gland blopsy specimen thers were
significantly fewer Infiliating 3ym 3’{‘(;&349% graded as 2.7 and
SICCR symploms sl 3 Th-B aauhudy
titres alse foll to within iiae £33 ge {3472 i
tively ) The cindeal and thevapsutic tine course of mimm s
sumimarised in fig 1¢

DISCUSSION

cudés & wide
bpnctmm of maza,,mmwm wm as seqs yoataxie gang-
Bonepathy, sersovimotor  polvneurspathy, desyelinadng
potyradiculonewropathy, meltiple cranisl neuropathy, and
vaseulivic newropathye”

Serory ataxie ganghionopathy often develops in yzauotm

with Slogran's syndrome and s charagierised by
impainnent of kinaesthetic
alvement.”

nsation with no wbvious mnor
’I’.i:z.is; §"o;~m i neuropathy Is chy
mwsponding o treatment
It A mimmx mth ﬂm type {patients |

with
toand 23,
IW{; treatmenst partially lessened the neavopathic syrptoms,
but repeated vourses were needed and they did not Improve
the overall statuy of the Sjdgren’s syndrme,

i

Frevious reports bave indicated that demyelinating poly-
redivuloneuropathy sometimes develops in patients with
Siogres’s syndrome, and have shown that the conourrence
of Sjégran’s syiudromie and demyelinating polyradicutoneurs.
pathy is oot colncidental but reflects a cormmon undesiying
munological derangement” We diagnosed patlent 3 as
having 85N with malnly demyelinating features {(demyeli-
nating polyradicalonguropaityd, on the basis of the clinival

e TR o0
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Figure 1 Ulinicol course of polient 1 {4, potiend 2 {8), and pottent 3
{C1. All three noflents needed repeuted dosss of inravenous

i iai:mgrx {IVIG] freutment lo iuintoin their activities of doily
tving. A%af the inifiotion of interfsron alba [FiNg), their symploms were
markedly improved. Arrows 2 eplsccdes of MG fesaiment, 0.4 g/bg for
fiew doys; arrowhsods = plasmopheresis. Cp, grelophoaphamide; Cs,
cyclospariy; B, pradeisclone,

features and the findings on nerve conduction  stwdis;
reduced conduction velocities, presence of temporal disper-
slon, antd histopathological evidence of remyelination,

Use of IFNe for SiHgren’s syndeme fivst was desoribed in
1993 Since then, orally wipunistered PNz has begn
reporied Wy be offective for the sicca symptoms of this
condithon, resulting In significant increases in salivary gland
function and histological Improvement o specimens from
minor salivary glands®

Before treatment with IFNe, all of our three patients had
pusitivie senun andi-S$5-A/85-B anubodies. characiedstic
salivary gland histopathological Hndings, and vwo of the
following features: abpormal Schirmer’s 1est vesull, oral

VAW RIS

Yumada, Morl, Matsoe, of o

sympiosns, o oculsr symptorms, Thus they fulliiled the

lagnostic ol af the American-Buropesn Consensuy
i for Sibgren's syndrome Alter reabment ant-58-4¢
$5-B antibody dives Tl dramaticaily o within the normal
iy all paticnts, sabivary gland bhanphocytic infiltration
ed in patients with follow up specimens {3 ad 3),
and sicca syraptoms resolved i all patlents.

To v kneewledge, 1his is the first
therapeutic effects of IFNx on SE¥L7 ranism whereby
PNy induced marked mprovems ¢ ax owell a8 in
ren's syndngne Hself o our patients 15 uncerialn, bw
could Uy mpunomodulaning effects. as PNy
caused neurologieal Improvement in patlents with two
ditferent forms of 55N, these wwo forms appear hikely o

* g COMIGn B |

Hunye
relapsing newnpatiies that responded 1o eatment with
IVIG, 1PNy effects wight conceivably reflect IVIG vesponsive
aruropathic mechandsms, even though Sfogren’s syndroane
el did pot vespond w IVIG.

Triale of IFNy in & vavety of Bms of $SN wre needed
determine whether IFMg therapy represents a frst Jine
tregimend.

er, a5 our three patients all had clronde, progressive

,,,,,,,,,,,, . cectn
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