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CHAPTER 1

BACKGROUND

1.1 INTRODUCTION
Raynaud's phenomenon is charactarized by spisodic digitel vasaspasims that are provoked by

70y, (374

cold axposurs and/or smotiona! strass {11, Estuniates of its pravalencs rangs from 4.3% - 5.7% of
females to 2.6% - 4.3% of males in bouth Carolina ared may be higher in coldar climates (8,3}, In
patients with prirnary Ravnaud’s phenomenan, the symploms cannot be sxpisined by an identifiable
disease process such as scleredenma or another coliagen vascuiar dissase. In patients with secondary
Raynawd's phenomenon, the symploms ocowr saoondanly 1o another disedse.
1.2 DIAGROSTIC CRITERIA FOR PRIMARY AND BECONDARY RAYNAUD'S PHENOMENON

The Raynaud’s Treatment Study (RT3} is designed 1o svaluate reaimeants for primary Raynaud’s
shengraanen. it is genaraily assumed that primary Raynaud's phenomearors ocours mure fraguantly
than doss secondary Raynaud’'s phangmenon. Howaver, the proportion of patisnts with prirmary vs,
secimidary Raynaud's phenomenon rapmried in tha Hivrabure varies greatly, probably bacause of the
refarral bian of the invastigators 71 A randon statewids survey in South Carading of patisnts with
Raynaud’s phenomenon found that 32% of patients had wrireary Ravnaud’s phanamenon, 8% had
acleroderma or anoather connective tissus disease sl 80% had anothaer madical disorder (8],

i 1232, Allen and Brown (B definad primary Raynauid’s phenomenon gsing the following olinical
sritena;

{1 Vasospastic stiacky precipistidd by éxnosurg 10 oold or émoticnal stimui,

{27 Bilwtaral gymmattcs! attioke of the hands and fest,

{3} Absencs of gangrene or, if present, limitad o the skin of the fingertipa.

{4} HNo evidence of an underiving diseass that oould be rasponsible for ihe vasoular attacks,

(&1 History of the symptoms for two vesrs.,

Grifford and Hines (1857}, In a revrospectiva ravisw of 474 women thought o have prireary
Raynaud's phenomenon, found that the Allen-Brown oriteria ware accurate in 88% of their casas {10},

HMowevar, it is now recognized that patisnts thought (o have primmery Raynaud's phsnomerum may



develop signs or symptoms of a secondary cause 8l perods grester than the two-vear follow-up
parivad defined by the Allen-Brown oriteriz {11}, It is generaily thought that the mast common disarder
that may presant with Baynaud’s phenomiencn alone is a connestiva tssus diseass. The reported
frequaney that patignts with presumptive prittary Raynaud s phenormenon develon s connective Lssue

digeass, however, vardes from $-18% in the current published literature {1118}, The presance of

artinuciesr aritibadies (ANA)Y and sbnormslities of naitfald capiliary morghology have proven to be

useful pradiciors of the presence of connective tissue dissase, particuiarly solaroderma (13,1865

Therefors, the fdgorous defirition of wrirnary Rayneud's phenomanon shundd also  include a norrmal
erolpgingl profile and normal nailfold capiliary morphoiogy.
Althunigh no systamatic study hag been conducted on the effact of Ravnaud’s phenmumenon o

the patient’s quahity of e, therapautic trials aften use subjective outcorne varisbles in assessing the
efficavy of the intervention. These studies provide some ingight o the impact that Raynaud's
pharmroenon has on the gatient. Most suulies swsggest a moderate leval of discomfort and foss of
funciion dug 1w vasospasm.. Wigley et al, during a sl of nicardiping, scored sevarity of attacks
{zeate: - 10} and harad funcuon {seeler -8 (181 Twaenty-five patients {ten with primary Raynaud's
phenomenond had g mean score of 3.3 + 0.4 for sevenity of attacks and 1.7 -+ 0.2 for hand funation
during the planebo perod of the study. o another drug tnal, bwenty-five patignts with Raynautt's
phenomanon scorsd 1,58 + (.38 {scale 1-3} or averagn severity of the attack 1201, During a trisl
of ritedipine versus placebo, thintgen patients {tero with primary Ravoaud’s phanomenan) soored
severity of painion g 1Qum inear analogue seale (271} Raynaud s phenomsnon caused a moderaia
dagree of pain as suggested by the fact that the treatment group scored 4.5 + 0.8 a1 bassline.
Finally, the degree of pamn and funstinnsd limitation was determined on 8 seale of 1 1o 4 {rangs
1= absenca and 4= sericus) duning a trisl of ketanserin versus pentoxifyilineg (22}, Ssven of fiftean
patients had defined secondsry causes for thelr Raypaud’s phenamenon.. Subjectiva scorss during
pasabo sdmirdstravuon suggest sigaificant pain {score: 2.83 4+ 0.52) and functional imitation {scon

3.20 + 0,77 irc these patients. Thus, githaugh noneg of these trials oblained simdlar meassiyss from

normal control subjects, the resulty suggest that primary Havnaud's phenomenon has measurable

mpact an haalth-related guality of iife.



Patients with sacondary forrns of Raynaud’s phsrareenon are mors likely than patients with
primary Raynaud's phanomenosn 16 have majar complications such as skin ulzeration or ischemic
amputation of digits, and therefore they are more fikely 10 bave savere imparmant of hand function
and poor guality of iife. A survey of patients with a diggnosis of sclarodaerma, who have a 87%
prveglence of Raynauwd's phenomenon, found that £1/94 {68%) nad ischemic dightal ulosrs, 14/84
{155 had iost atdsast one digit and $/84-110% ) had lost more than ong dight {23
1.3 ETHM.OGY

Although the eticiogy of Baynaud's phenomsnon s not kudwn, TWo main heories have baen put
forthvto axplairdit. Raynaud (24) hypothesized that exaggerated syinpathetic narvous systent aotivity
causad an increased vasoconstristive response to cold, whareas Lewis (Z25) suggested that a “local
fault™ rarddered small peripheral blood vessals hypersensitive o losal cooling. Studies of piasma
caterhudarnine levals in Raynaud's phenomanon patfents have gensrally not supported Raynaud's
theory. Shudiss of plasma epinephrine and noraginasiving in Raynaud’s phanamenon patients have
faured lnvals tihat were higher (26}, lower (27), or not different {28) from those of normal persans
Muornover, micro-alsotrode studies of skin nerve sympathetic activity Tound ne differances hatwean
patients with primary Raynoud’s phenomenon and controd subjssts during cold pressor tests or ather
syimpathetic sl {28},

Recent researchhas supportsd the theory of Lawis, No diffarences ware found betwaen patients
with primary Ravnaud's pheromenon armd oongrel subjects in thelr reaponses to a variety of
sympathetc sumull, sush as reflex cooling, indisect Reating, or intra-arterial infusions of tyraming, s

sormpound that causes the indirent release of norepinephrnine from aympathetic nerve sradings (301,
i the same investigabion, i was demonstratad that patiens had significantly greater digiat vasoogn-
strictive rasponses 1o intra-artarial phenyiephrine {an.alpha-1 adrenargic agorist) and clonidine fan

gipha-2 adrenergic sgorustt than did normal control subiscts, These results suggested that patients
with primary Raynaud’s phenomenan have increased penpheral vascular and adrenergic receptor

density relative to sontrols {31-33).
in 2 subssguent investigation, vasospaste attacks were inducad n ning of aleven natients with

prirnary Rayoaud’s phenomenon and ineight of ten patents with acleroderra (34). The attacks ware



shotographed using an automatic camera and scored by three independent raters. Twa fingers on
one hand ware anasthetized by lecal injection of lidocaine, and the effsctivensss of the nerve biocks
wias dernonstrated by plethysmography.  The fregquency of vasospastic attacks in rerve-blockad
fingars was ot sigrificantly differant from that in the corrasponding intact fingers on the contralateral
Hand., Thase findings clearly demonstrate that the vasospastc attasks of Baynaud's phenomenon can
ooour without the involvement of efferary digital narves and argue against the eticiogin role of
sympathetin hyperaativity,

in vitro studies {35-37) have shown that coosling modulates contractile responsas medicated by
aipha-adrenergio recaptors, depending on the spacies and blood vessaly invalved., The affects of
cooling on adrangrgic responses in primary Ravnautd’s phanomenan patients ware thareiore studied
using brachist artary infusions of sdrenmrgic sgonists {38), Clonding MCHand shanviephrine KO ware
adrnindsterad through a brachial artery cathuter while blood Hlonw was masured by venous ooolusion
piethysmgraphy i cooled and wnsoolad fingers. Couoling potantisted  sdrenergio vasosonstriction
iy the patients but depressed this resporse in the controls. Vasoconstrictive responses to phanyleph-
ving werg not significantly affected by cooling but were sigeifisently greatsr in the cocied arud
uncooied fingars of the patients than in the comresponding Hngers of the sontrols,  These results
auggest that cold-induced sensitization of peripheral vascular aipha-adrenergin recapions consiitules
the "ocs! fault” by which cooling triggers the vasospastic attacky of Raynauwd's phenomenon,
Attgcka thet are induned by emotional stress can be explained by normal catacholamine alavations

acting upoy hypersensitive vascular ard siphs-adrenerqic receptors.

Some studins have examined the physical propertdes of the bicod in primary Rayriam
phenwmenon patients, but the results have been inconchusive.  Oneg investigation {3%) reporiad
increassd biond viscosity and red blood well aggragatinn i primary Ravnaud's phenomenon patisnts
sithough subseguent investigations falfed 1o confirm these findings (40,410,

I summary, the mostrecant svidence strongly suggests that the vasaspastic attacks associatsd
with Raynawd's pharssnencn are locslly triggered by peripheral vascular adrencoaptors that ara

hypergarsitive to cold,  Moreover, since vascular and adrenoceptors are hypersensitive in primary



1.5

Rayraud's phenomeanon patienis in the basal stata, normal satechoiamineg alevations produced by
emational stress or by reflex conding can aiso trigger the vasospastic attacks,
1.4 PHARMACCGLOGICAL TREATMENT OF BAYRNAUD'S PHENOMENDON

Currently, nodreg 19 approved in the United States for the reatment of Raynaud's phanomenon,
v fast, avoidance of the cold, reduction of emotional stress and dissoentinuing vasogonstrictors, such
a3 sinoking wred catleing, are the rmost conwnonty recommmerndad theraspeutic approaches, & number
of vasoedilators have besr used in the traatmant of Baynsud's shenomanan, but relatively fTew welh
cantralisd studias have been dong to detseming the efficacy of thesa drugs (42},

Sevaral factors are important when gvaluating the Hteraturs on therapeutic intervention in
Raynaud's phenomenan. it is nportant o determine i the patient population studied had primary
or secondary Raynaud's phanomenon, Primary patients are mors likely 19 respond 1o vasodilators
bessuse of the absence of structurally abbiormal bicod vesssls (43,44}, i1 is also important to
shstivupash berwssanclining! or setb-raporied mwasures and laboratary-based hamodynamic maasuyras
of responss o treatrment. Several studies have reporied subjactive improvement in the fraguency,
duration or asverity of Bayvnaud's attacks following drug trestmant, but have been unable 1o
objectively maasure that postive efiectin the laboratory {21,44-48), Lasutly, the ideal therapeatic tnia

should have g doubla-biind randomized desgign that i placebo, temperature and activity controllad.
1.4.% Calclum Channel Blockers

1 the currarntly availabla drugs on the market, the cadeium charmel blookers, bacause of thews
vasadilating properties, are the most widaly-used agants for the trestment of Raynaud’s phenomenon.
Nitedipine has been the mioat widely studiad of the available galoium channet blockers (20,81,432, 45-
47,4881, but nicardiping {18,062}, diltiazam (83-685), verapamil (86}, isradipdne (87} and nisoldipineg
{63} hava aise baan investigatsad,

Thraa studies with nifedipime have erralled only patients with primary Raynaud's phenomenon
{80,60.89) and twa studies sowolisd only patients with scleroderms (857,811 The studiss of patients
with prirnary Raynaud's phencmenon have reportad approximately 3 0% reduction in frequeney of
attazcks and @ signiticant reduction ireseverity of attacks (80,860,885, In the twe studies published on

the evaluation of nifedipine for the treatrnent of Raynaud’s phenomenon in patients with scleraderma,



subjestive improvemsant was documentad (51,61) with digital ulcer healing in one study {81} and
improvad Tinger temparature and fingsy Blood flow iy the other study (81, In contrast, othar studias
of nifadipine have shoven Hitle or 0o responss amvmng patients with severs or secondary Maynasud’s
pherwmanon (20,43},

While mnst invastigations have shown that nifedipine reduces the frequency antd ssverity of
Rayraud's attacks, there has been = lack of correlation betweery subjective inmgwovemant and
laboratory measuremerts of digital blood How {271,44-47 48 60) Une study showed a reduction in
digita!l hicod flow during acute administration of nifediping 45 a consequence of the fail in blood
prewsurg that ooourred when the patient was not having an attack {70}, A deoraase in digital blood
flow was also reported in patignis with acigroderma foliowing nifedipine treatimsnt {71}, Howsver,
others have reported that nifediping caused vasodifation of the fingertip Blood Hlow iy patients with
inw baseling flow (55,72}, a redustion of cold-induced vasospasr (5873, and a dacreass in the
rewarming tmes following cold stress test (481, During long-tsrm nifedipine therapy, o trend towad
diminished effsctivenass was obsarved over tims in patients with primary Haynaud's phenomenon {50}
in ong study, while long-term benetit was shown in another study {471, One recent study of &
sustaned release mfedipine praparation showsd aninact o Raynaud’s symptoms {731

Nifediping side-effects, while not serious, ars frequant with 30-100% of patients reporiing
problemy (2G,43,80.88,68}. The most comman side sffects are haadache, flushing, ightheadadnass,
and sdemsa,

Thare arg a few published studies of the other avaiable calcium channe blockars in thae
traatment of Raynaud's phenomaenar, Nicardipine and placebo therapy was compared in 2% patiants
with privnary ang sscondary Baynaud s nhenomanan, The rasults failed 1o show g ditference betwesn
the two tragtmient groups with respact 1o number and severity of attacks, the way in whinh the
attacks mourted, patients’ use of their hands in the wintar months, patient assassmaent of medication
effgctiveruss, o objectve rmeaswremant of finger systolic pressurs and oritical closing temperaturs
{19}, Kahan et g raported that nicardipine reduced the fraguency of attacks tmean 28.8 4+ 13.8

attacks per two weeka sroplacebo va. 23,1 4 17.0attacks par twoe weeks oo nigardiping; p<0.08}



arwd e sevarity of Raynasud's pharoreen mean soore 2.2 4 0.4 with placebo va, 1.8 -+ 0,07 with
rigardipineg; p<G.05B) {62,

The non-dihydropynidine caleium cheannel blocker verapamd! failed o show clinical banadit m the
one published study of 16 patients with Reyonaud’s phenomencn (88}, Diltazem has baan reported
to reduces Rayvnasuds attack frequency and severity in thwee placsbo-comtrolisd atuies {83-8%).
Howevar, one study reported that the improvemant was striking in patients with wrirnary Raynaud's
phenomenon but did not reach statisticad significarnce in patients with assoointed systemic dizeasa
{344,

In summary, the caloium channel blockers are effsctive vasodilators and may improve clinical
syrmptems among pavents with Ravnsud’s phenomanon. Thare are differsnces in the sffect among
different drugs. Differences in responas are alsa likely depending on the underlying cause of the
vasospasm, Hemodynamic measuremenis done in & Isboratory-basad setting have shown vaniable
rasponse and poar correlation with elinical outcmes.  Side-effenis ara common using intermittent
dusing of nifediping, the most coramonly used drug,  The new axtended reigase dose nitadipine,

Mitedipine XL, with fewer side-etfesis; doas not have well-docurnentad efficany. Finadly, one study

&

suggests that lorg-term use of rifedipine may belexs effactve than the reported success of most
short-teron studies (54, while wraher reports sustsinad efficacy (47},
1.4.2 Other Drugs

Many agents other than calciun shannel blockers have bmen used (0 the troatrmant of Ravraud's
phenomaenon, But few controlled stodies bave been done. ¥ genarsl other agents have bean
dizappointing in thair olintcal useluinesy or thay are not available.

Sympatholvtic agents inciuding reserping (74-84}, guanethidine {78,85,88), marhyvidops (86,87,
prazasin {88-82), phenoxybenzamine {9398}, phenislamine (37,98, indoramin (85100, s
tolazodine {101,102) have been used in the treatment of the vasospasm aassociated with Rayvnaud's
phenomenon. irtra-arierial resaiping was used for tha treatment of Bavnaud's phenomenon uniil
controliad studies suggestad that ity sffect was no better than that of ntra-arterial placebo (78, Tha
adranargit alpha- ¥ receptor Blocker, prazesin, was reparted sffective in the treatment of Raynaud's

phanomeron {(88,80,82)  Une study suggested that prazosin glohs was noy effective, but that
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suseessiut treatment was sean when prezosin was combinad with autogerds radning (89, Adthough
prazosin has Deen shown o reduce symptoms, it i reported 1o ba less effective in secondary
Rayrmud s pharnenon (832-102) ang the ginical improvement may not be sustained with prolonged
freatment {78,

Other agants which bave been reported i the treatrment of Raynaud's phenosmenon include
angictensin-convarting engyme inhibitors (103-108), sargtonin recaptor blockade 48, 108-1171,
thramboxane syrihetase inhibitors (20, 118-121), prostagianding |, {prostacyeling (1232-124), PGE,
{T25-133) and PGE, {134}, evening primvwose ol (138}, iHoprost {136-140), and dirsct-anting
vasodiiating agents such as nitroglyeerin (141147} and bydraiasine (98], The ussfulnass of thess
agerds, however, i3 reduced by the high dreguency of aide-sffects, incanvenisnt route  of
adrnistration, o lack of affectvenass demoratated in g placebo-controilad trial.

There have been few studiss comparing other agents o salchum channel blockars (81}, Thus,

aifediding remaing the usual drug of chados in the tregtrment of Raynaud's phenemenan because of
s avatiability and ease of sdministration. Howsver, the clinical bansfits of this drug have not been
glearly demonstrated, and the effectiveness of Nifediping XL has not been gomparsd 1o that of
hahavioral reatmend,
1.5 BEHAVIORAL TREATMENT OF RAVYNAUD'S PHENOMENON

Behavioral tharapies for medical dizsorders often have involved techniques of stress or arouss!
reduction.  Thea rationalg for auch interventions is that the disorder being treated © caused by the
affect of "strass. " As we bave saanin the osss of sustained hypentension, the latler notion may wam
out 1o be an aversimplification. It is therefore not surprising that, upon careful scrutiny, stress
reduction treatments for hypertension proved to be no more effective than simple attention placaho
intarvention {148}, Ideally, traatmants for medical disorders should target the spesific underiving
pathoptryzislogical macharmsms {1438} Using this rationale, biofesdback treatments have bessn
desigeed in widclh g spenific responge is targated that is thought be abnormal in the disorder in
guestion. For example, slectromvographic treatments were designed to treat "lension” headaches
babievad to e associated with sbnormat muscie contraction. As aarly as 1878, Silvar arnd Blanchard

{150} pointad oul that thess preswroably apeciiic biofeadhack irervantions ware nio more eifective



than aimple relaxston/stress raduction tachniguss, thus frustrating hopes for 8 coflsction of
spacificaliy-targeted behaviora! interventions. The ares of treatmant for Raynaud's diseasss, however,
may s an excaplion, as the literature review below will suggest. 11 is for this reason thet a largs
seale trigd focusing on this disordey may have significance for behavioral madicine bevond the spagific
problem area of Raynaud's diseass,

Both abservational and exparimentad studias have demonstrated that peripheral vasoconstristion
car be attecisd by ermnotional and behsviora! favtors (1485, suggesting the possible role for behaviorsl
intaerventions in cordrolling disorders of peripheral vasoconsinistion. A rumbaer of tschniques including
general relaxation strategies and suggestive rathods such 2s hypnosis, maditation, autogenic
strategias, and biofeadback have been corrslated with fingsr temperature control. Biofeadback andior
autogenin trainivg are the two most fraquently used behavioral intarventions for the treatment of
Raynaud's patlerds {1811 The goat of bothy interventions is 1o train Rayraud’s patients to voluntarily
contrasl thedr penpheral cirouiation,

Although tampersture binfesdback has demonstrated clinical effectivenass oy multiphe studias of
wragtmmand of a variety of psychophysisdogical dizsordens, the mschanisoy of aution s unclesr. There
is also controversy ragarding the nacessity of specific feedback in temperaturg increase training. A
rnumbar of guthors have suggested that biofeadback did not significantly enhancs terperaturs control
whan comparsd 0 autogenic nstruction or general reiaxation {(1852-154), while others hava
demonstrated anhanced ¢fficacy. particularly at past-trestment (155-160).

Muolthde stulies bave dernonstrated voliungary contrad of penpheral blood flow  and skin
temparaiure rampiaton i raemal subjarcts (157,18 11843, One of the sartieat reports of volurmary
contry of vaswdilaton carge from the USSR, in wiueh Lising demonstrated that subissts could
inzreass arm bloed fow if atllowed (o wiew theilr plathyemograpkide rcords (188}, Sirnilarly, sther
authors reported that normal subjects sould fearn to contrad peripbersd Blood flow and skin
tamperature using hyvpnosis and imagery (187188}, Howsver, temperature dacreases wers sasiar
w producs and were gereraily farger than tamperaturs incragses.

The earliest controlied studies of ternperature biofeadback in normal sublects demonsirated that

wraparature bisteedback with instructions about warming resuliag insmall, but statistically significant



incraasas in fingar temperature (162,168,164}, Fingar tamperature inoreases were usually observed
early in training, and typically did not increase with sdditional training.  Keafs and Gardner (170}
sxanunad tha effects of biofsedback weatmants ol different lengihs and {found no significant benefits
of inoreasad numbar of sassions. Additionally, axpernmantal studias have suggested that once fingar
ternperatire contr has been leamed, it can be produced in the absance of Teedbagk, ganeralizes
arviroraments outside the iaboratory iraining sassions, and is maintained over time {171},

Tha extenaion of these procadures to Raynaund's phanormenan patients has attempied to teanh
thase patients to inorease their finger temparature through parinheral vasocdilation, with the goal of
reducing vasospastic spisodes. Early case studies demonstrated that termpearature bictesdbhack alone,
oy in comibination with various relaxation prosedures, reducsd the oocurrsnce of vasaspastic episod
iy patients with Rayneud’s phenomenon {372-175) Adater siudtiple-case study indicated that the
manelicial effects of temperature biofeadback alone were maintained 8t g ong-vaar fuliow-up penod
{178}

Fregdmary, Lyon, s ang Hale 1177y were the hestnntomciude o relaxaton componant iy the
bistesdbhack intervention, in & {ater controlied utcorng study with this method, Fresdman, fanni and
Wenig {178 Tound an averagscraduction of attack fraguency from 21 to 2 par week after 10 biweakly
sexsions, and this affect persisted ationg-tarm faBow-up assessmards extanding ovar -3 years {178,
iy fater studies, Freodman and coworkers observad that the incressed temperature during binfeedback
aning was asavciated with ingreased finger blood flow {1BB 180 No changes oscurrad in
civaidating aatecholaminas {1801, gesting thal the meghanism for tamperature faadback did not
iwolve & general reduction o sympatheti: outflow. The effact of feadbhack (0 increass temparaturs
was blocked by propranciol {181} bt parsistad evan after digitel narve bluskade, suggasting that the
affect of temperature fredback s redaind 1o the lonal bota-adrenergic mechanism first desoribed by
Cohwer and Coffroan {183

Terrperaturs biofeedbank has freguently been used i sombination with different relaxsgion
tachwigues o the reatment of Ravrnaud’s phenomanon.  Autogenic training, which tzaches the use
of relaxationinducing sell-statemants that usually suggest warmth argd hesviness {177} is # ralaxation

sirategy that has most frequaraly tear gsad, aithar alone of in combination with biofeedbank, in the



traatmentt of Raynaud's phenomenon,  One of the first controlied studies with Raynaud's patient
demuonsirated inprovament in rasponses 1o cold atress and in the number and intensity of symptoms
foliowing autogards training alone, or in combination with temperature fasdback {183} AL ans-year
follew-up, reported symptoan improvemanis were mairiained, butl responses to cold siress rebarmad
to practreaiment lavels {184 Cther studies have also demonstrated simiiar gffects of redaxation
progeduras along argd i combination with temperature binfeedbach {188}, arnd similar effacts of
different typas of relaxation progedures on Raynaud's symptoms (1884

Exposiure 1o aoid during temperaturs hiofesdback has bsen demunstratad to enhane the affects
ot temperature bislesdback along.  In one study, tempsrature biofeadback combined withy sold
exposure resulted in greater redustions in Raynaud's symploms (22.5%) comparad to tsmperature
pioteedback alone {88 8%} (148}, Both tamperaturg hiofeadback groups showed signiticant finger
temperature increasss during traming sessions angd significantly greater reductions in syinptoms
comparad 1o groups recaiving autogenc traninug {32.8%) and alectromyograpiue (EMG bislesdback
{12.0%3, At ong vear follow-up, both temperaturs feedback groupa showsd significat fingsy
taroperature increasss during avoluritary control test, whereas the EMG and autogenic training groups
showed significant temperature dacreases during this rest (181 A later study indicated that
symptorn reductions wereg maintainad in the tempsraturs biofeedback groups, twan and thres years
fater {187}, After thres years, howswver, only tha group receiving lemperature bicfeadback with cold
axposure reported significantly fewser attacks overall (187}, A similar significant reduction in
Raynaud’'s attacks foliowing tempersiure binfsedback that was conducted m g cool envitorrment has
been reparted {(179).

Othar sturdies have aiso demaratratad reduations in vasospastic attacks in Raynaud's patients
raseiving thermal biofeedback, MHowevsr, many of thess studiss ytilized tharmal biofeedback in
combination with a vanety of other Dehundaral intervantions, including progressive musels refaxstion
arudswatngenis raining, malong i difficultto determune the effectivensas of thermal bivisedbank aloneg.

& more traditional olassizal conditionirg paradispn has heen axarmined alone and in combination

with temperature bofesdback training 1o reat Rayneud's phenomenon. The classical conditianing

procedure involves palring the unconditionsd stimuluso ol warn wiater applied o the hands with g



conditioned stimulus of exposure of the whole body 1o cold, ARer repeated pairings, exposurs to the
aold glone alicits vasodifayon in the havuds e, the conditioned responssl. Using this conditioning
procedure, patisnts with Rayraud’s phenormenon have been shown 1o exhibit significant increases in
digital temiperature during & cold stress relative o untreatad control subjects (188}, &1 one-year
follow-up, spproximataly ong half of the subleots reported continusd positive sffects of treatment,
Ralative 1o placsbo cordrols, Raynaud's phenomenon patients who received & similar conditicning
procedure showad signilicant improvement in both fingsy lemperature and rumber of atiacks {1881
Tarmperature biofsedback combined with relaxstion vislded comparable improvemants in finger
tarnperaturs respuwse W oold strass relative tooa wirndlar corgditioning protocad (180,

Several investigators have also reporiad secoass in uncontrolled trials using teraperaiure
iotesdbanh oy the tregtmant of patiants with Raynaud's phenomenon secondary o systemic lupus
grythematosus and soleraderraa (181-186). Howsver, the only controllad trial with scleroderma
patients fatled (o demonstrate sither symptomampravemant inmadiately ahtertreatment or inorsasad
finger temparature in response 16 voluntary control of cold atress {1944

One of the difficulties in evaluating studies of biofesdback is the wids ranging varigtion in

08

adrmnistration of techrgues, and the lach of wellb-controlied svaluations. One compslicated {:
that the nature of biofeadback itsall appears 1o require significant patient and therapist interaction,
igdifficult weevalists in blinded congitions, andisresponsive I expermentatidemeand charantatistics.
A& numbar of studies have deommstratial the importanng of therapist varigbles i wmmperature
binfeedback [187-200).  Addivonally, sthers have suggssted the mle of motivational fastors in
supenor fearning of temperature control (187,201-208  Clearly, motivational factors may be
myfuenced by the therapist’s behavior and demand charagisristios of the biotesdback shtuation, Lesh,
Fahrion % French (203! found that a positva and warre tharapist stvle was asaoviated with greater
increases in tampearaturs than negatively stated or automated instructions,

In summary, & number of controlied studies from several different groups of investigatars have
cermrairated that tomperature bictesdback, sither slone wr i combinagon with relaxation techniques,
in effective in increasing fingar temperature responses to cold challenges and in reducing symptoms

of Raynaud's phenomaron (181 Severst studies have reponted sigrificard mrprovemants that ware
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rmairdained for a year or longer. Althuigh mors contralied triais bava been dune with patiants with
primary Rayruus's phenomenon, these ireatments mav aise benefit patients with sscondary
Raynaud's phenomenon,

Thase studies, however, vary widely in their mathodolnginal rigor. Ooly ona study that included
a no-tregtment contral group demonatrated the effectivensgss of temperature biofesdback {173,
Another bicigedbank study of Raynaud’s phenomenon that included a no~ireatmeant control group
demonstrated no diffarential effactiveneas of either tamperature or EMG Diofeedbank radative (o the
contrat group {2041, While the iatter study has been griticizad on both concepiual and methodalagic
growreds (208), the tack of condrof groups i rnany of thess sfudiasg is of mwor concern, @ven the high
rate of platebo-response demonstrated i pharmacologis studias of Haynaud's phenomenon (201 As
fs they camse i evalusting the pharmacologicsl treatreent lterature, 1 18 important o distingdish
batywesan sublective, symptormate mprovemant and abiantive, phyysolagival nprovarnent,  Studies
that demumsirated a signdficant effsct on physisiogics! parametars, measured sithar in the abkrsiony
ar iy dadhy Hfe, provide rmore convineng support {or the effentiveness of behavigral interventions than
deo stutfies that relind on selfwreport of symptomatology. Additionally, demanstration thal treatment
gains ware maintained for a minimurn of one yvear following treatment {into another oold season)
provide strong support for the effectiveness of behavioral treatments for Raynaud's phandmenon,

in sonchusion, as demonstrated in the alegant studies by Freadroan and collsagues, temperaturs
feadband training with cold exposurs withoot concomitant framing in relaxation, iz 3 specitic clinlcally
gffective treatment for primary Raynaud's disgase (158}, II ssems important 1o Investigate whether
thexa findingys can be rephoated v the bands of other therapists s at other gitey whers the ofimatic
conditions may be differsrd. The reduction in attack fregusney repartad is ioyrressiva. However, tha
specific mediating Tdctors irveobved in producing this ofinical effect néed further study. it is true that
during temperaturs feedback sassions in the laboratory changes apposite 1o those aovurting during
vasospastc attacks are induged., However, it remaing unkrown whethsr the reduction in attaeks in
the patient’s natural environmend is ralgted fo tha subjact's sppbving the teshniogue specificslly for the
impanding attack. An slternative sxptanation for the treatmant effsct might be that patlents sty

becorna more sensitized to stimulus conditions that might produce the attacks and thus toke



precautions o avoid those situations.  For example, data sonceming the ralationahip betwean
ingividual differerses in chindeal effest arad suscess ot tampersture control are either negative or Dave
not baan raported. Ambulatory monitoring might sontribute to further elucidation of whether ciinical
effectivenass 1s raiated {o greatar sucnaess in avoiding cold triggers, The svidence that secondary
Rayrnzmud’s digaase is amenabls 1o behavioral trsdtment has not bean demonstrated in controilad
gutcoms studies. A controlied cutcome study with this population is neaded, perhaps using the
approach of Stambrook st al {206},

1.4 SUMBMARY

From thix selentive litarature review thers emarges both a rationale for performance and soms
implications for the design and condust of the RTE. Previous siudias have not directly compareg
behavioral arngd pharmoacologioal tharapias for Ravnaud's ohenwmenon.  Caloium channal blockers
appear to b the most promising among the pharmacoiogisal treatmarts bacause a banaficial offect
it the treatment of Haynaud’s pheromenorohas besn most congistently shown with caicium channsl
blockars.  In the babavioral research liferagburs, temperature bisfesdback with cold siress has been
reported to have the most heneficial effect on reduction of frequency of symptoms in Bavnaud's
phenomenor, Mowsver, in one study with s untreated contrid group, there wasno benatficial effect
of finger temperaturg bistesdback or frortals EMQG biofesdbanl.

A comparison of a calclum charnne! blocker therapy, fingsr tamperasture biclgedback, and
placebo, using standardized maasuras of dingnoss, tregtrment; and svaluation wouid Hkely vield rouch
useful information,
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CHAPTER 2

OBJECTIVES AND GENERAL DESIGN OF THE RAYNAUD'S TREATMENT gTUDY

CINTRODUCTION

The Raynaud's Treatment Stedy (RTG) ix 8 multicenter, randomized chnicsl trial designed to
sxaming the cliniosl utility of pharmacological and behavioral trestments for patients with prirnary
Raynaud's phenormenon. Treatment with behavioral therapy (temperature bicfesdback varsus frontalis
slectromyogram (EMG) bisteadback), and drug therapy (nifediping XL varsus placebo) will be assegsed
Figure 2.1 A total of 300 patients will be anvolled i tha BTS; the patients will e reoruited a1 fiv
Chirigal Unita

The prirnary end point will be the nurnber of vasospastic attacks experisnced by patients. Ths
primary end point will be assessed fifteen manths after subjscts are enralied, with an intermediate end
poirt to be asseased three maonths after enroliment. Adhergnce-enhancing intervertions will bie used
o miniaize loss of patisnts 1o foliow-up.

A zecondary obisotive of this study s 1o evalugts the abifity of patients 1o rewarm thair fingsrs
folluwing sxposyre 10 cold temperatures. To this arsl, subjects will undergn g phivsiofogical "cold box”
test @1 the thine of enroflment {aseline), thyee months sfter ervoallment, arud sixteen months alter
enradimmng,  Other gecondary sliadtives are duscribad i Saotion 2.2
2.2 DBJIBCTIVES

The primary objactive of the RTS8 10 axaming the sffectivensss of two Ireatment sirategiss
relative 19 appropriate control conditions in redusing the nurnber of vasospastic atiacks experiencad
by patienty with primary Raynaud’s phenomenon, The treatrments are nifediping XL {a csicium channad
blocker) and temperature hisfeadback. The control condition for nifediping XL iz placeby; the control
cond:gan for tampemsture bivfeedbach o frontaiis EMG {eadback,

Secondary analyses will include, bt not be thmited 1o, the following:

1Y The numbar of vasospastic sitecks raported by the patients brom danuary 1 through March

31 e 1984 ansd 1285 for patients enrolied in 1983 and from January 1 through March 31

n 1980 and 1988 for pagiargs ervolled i 1984, (Note that patients who complats thelr
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Treatraent Viaits after January 1 will begin recording the number of vasaspastic attacks one
week after gompieton of Treatment Visits.)
2 The severity of vasospastic attacks.

The time it ekes for g patlent’s finger o rawarm after peing exposed 1o 18°C in the

¢
s

physisiogioal coid box test.

4} The reports of quality of life,
2.3 GENERAL DESIGN OF THE RAYNAUD'S TREATMENT STUDLY
Z2.3.1  frodustion

Primary Raynaud’s phenomaenon is a common sondition characterized by attacks of diseoloration,
gapeciaily in the Hngers, that are associated with feelings of rawobness, tinghing or pain, These artacks
often coour D response o exposurs o sold temparatures. Patients with severe primary Rayvnaud's
shanmrnenon expariance significant degress of discomifort and bebavioral restrictions. The stendard
reastment of prmary Havnsud's phenomanon s nifediping, a calsbun channed Diocker,  While
nifedipine has been showrn 1o be effsntive vy placebo-controlied studies, the tharapeutic bengfit of the
nifedipine XL formulation is unknown. Nitgdipine XL has fewer side sffectx than nifedipine.

A non-pharmacologicsl altermnative would be also dssirable for treating privnany Raynaud's

phenomenon. The literaturs indicatss that temperature bisfeedback with ool exposure has baan

Bl

axsociated with radustions in attack rates that exceed those of other behavioral freatments such as
refaxation therapy., Howsever, these studies have included ondy small numbers of patienas, and no

studies have compared the effscia of tempersture hiofeedback with the effsoty of nifedipinge.

Accordngly, @y the proposed studdy, the affects of temperature bicfesdback and nifediping-¥L

@

will be zmssassed, both individually argd i comparison with sach ather. The affect of each of thes
trestments will first be established relative fo its contral sonditian. In the nase of tlemperatura
biotesdback {1}, the sontrof condition is frontalls EMG biofesdiback (), the differenca (T-8} represents
tha wrestment effact of temperature bofegdback. In the gase of nifedipive XL (N}, the contral is
piacabe (P}, The diffsrence (MN-FY reprasents the trastreent effect of N, The comparative eliectivenass
of Mand T will be assessed by comparing the regtment effacts of T and N, Le., {T-Ei-{N-P).

The specitic clinfos! hvpothases to be addrassad by the HTS are;



o After one year of testment with nifedipine XL or placebo, there will be significant
differences in the average vasospastic attack rates {adjusted for bagseline atiack rates)
betwesn thase TWo Qroups,

3. After one year of treatrment with temperature binfeedbagk ar frontalis EMG feedback, thars
will be significant differences in the averags vasospastic attack rates {adjusted for bassline
attack rates) between thess Dwo groups,

Ao After one yesr of treatment, thare will be significant differences betwesn the treastoung
gtfsat of nifediping XL {adjusted for bassling aiack rates and for the attack rates in the
placebo group) and the tragimant effsct of ternperature biofeedbach (adjusted for basseline
attack rates and for the attack rates i the frontalis EMG group).

2.3.2 Qanarsd Approach 1o Dasign
The design of the RTS provides approgwiste conrals for expeomtion affects and non-specific

tharapists’ etfecis for the study medication and Gicfesdback treatmant arms, The study trégirments

will b adminiatersd in 3 manner comparasbhle to what s likely to ogour i clinieal setiing. The

specitic rasument arms for the RTS were desoribed in Ssotion 2,301,

2.3.3 Recrultment and Eligibiiity Critens
Thare 1s an implicit requirernant that the patisnts entered into the RTE will be auitabls for

randomized assignment 1o any of the plannad study trestmernts. Thus, it may not be possible to snroll

patisds with a known physiclogresl contraindication to traatment with a calohurn channel blockar,
patients who could not adhere t9 3 training schaduda of biofesdbank, or patients with very ssvera

HRaynaud's phenomarr which would preciude assignment to the placsln group. In addition o this

irnplicit assumption, sample sizg considarationy require the frequency of sttacks prior 1o rastment (o

be at lsast twa attasks per day. Detslls of the inclusion and sxolusion criteria for the 873 ara

provided in Chapter 3, Patiant Eligibitity.

2.3.4 Randomization
Separate randormization schedules for each Chnioal Urit will be preparad. Fatients considererd

te be sligible for the TS will be scheduled for 2 Bandomization Visit (RVD 1), i the patient mests the

sligibility oriteria and s wilhng and able to panizipsts in the BTS, Clinical Unit staff will request a

aatownt wlocation from the Coordinating Dertar via the automated telephone randarnization system
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(ATRE) Once a treatment aliccation has been issuad for a patient, the patient is enroilad in the RTS,
Follow-up of the patient is required and the patent will be included in study analdyses, even if ne/she
never receives study restment,
The Coordinating Qerter will prodiuce periodic recruitment raports and will distribute these raports
to the Clindcal Units and Program Office 1o aidd in the recruitment of Raynaud’s patients.
2.3.5% VYisit Schedule

The prirary end point for the RTS will be the rarnber of vasospastic attacks charantaristio of
Rayvnaud's pattarn with a1 lsast ong color change {white or bluel that ocour in 2 onesmonth period,
filtesn months after enreiliment. A half-hour period bebween sach attack will he used as a forroal
dividing point batwesn vasospastic attacks.

A ans-manth pericd of date coffaction for the primary end point has been selectad because tha
urdens axsocated with keeping daily diarisg for longer periods of timemight result In non-compliancs
among patients, A shoster intervad of tire was not selected because of the potential effect of within-
patient variabiiity on the Quicomu muasure,

frioaddition (o ths ong-month pariad of peimary ersd point diats collection, comparable narinds of
data coflection will ba instituted at the Urme of esrrolitnent (Lo serve as g covarighis for the prirmary end
point anatysig), and =t thres months after enrplimend {for indermadiate assssaments).

Datails of the schedule of patient visits are prowvided iy Chapter 10, Patiant Visita, & bnef

descrintion of the vishh achedule follows and i summarized in Exhibit 2.2

2'5?

ach patlent will complate at lnast one Sareening Visit for assassment of eligibility o participate
s the RTE, Five weeks later the patent will return for the Randomization Visit (BVO1. AT RVD1 the
patisrd’s eligibility for and willingness io participate in the RTS will big canfinmed, A treatment
assigiwoent for tha patisnt will be requesatsd fram the Coordinating Center. After the Ramdurnization

YVisit (RVG 11, patients assigned o the nifediping XL and placebo groups will oormpiste five Traatment

YVisits {TO1 1o TOBY avar g five-wesk pariod {or rmonitorirug of blood pressure and adjuatment of study
medinations, as nasded {see Chapter 5, Administration of Study Medications), Patieots assigned (o
the Temperature Biofesdback or Frontalis EMG Biofeedback Sroups wili complete ten Treatment Visils
(TG o T10) over a fiveewsek period for temperature biofeedback training, followerd by & voluntary

gontrel session (VOO In sddition, patierts i all groups will seturn to the Clindeal Units for six



fMomtoring Visits and Follow-up Visits, The Monitoring Visits and Follow-up Visits wall ingdude ¢
physical axaminaton, ascartsinment of adverss evarts, and assessment of adherence 0 prascrbed
study medication {if pardneag,

ivanadiately prior (6 B0 1T and altgr Follow-up Visit IFVO1) and Follow-up Visit 3 {FVG3), the
patiants will undergo a ore-morth period of mytense data coliection, durivg which they will use daily
calendars o record the ocourrence of sach suspacted vasospastic attack and the cofor shanges
associated with eash atlack fsee Ohapied 7, End Pomnas).

Procedures to be completad at RVGT, Follow-up Visit 2 (FV02) and Fellow-up Visit 4 (FV04}
include wswaplietion of the Quality of Life Forrg {(see Chapter 8, Quality of Lifad, At RVOT, £V02 and
FYG4 theepatient's physiclogive! respongs 1o aobd exposure will be tested using "oold box” procadures
{sse Chapter 3, Physiclogical Measuremenis].

The patients will also complats dally ratrospastive calendars, recording the numibar of attacks
that soourred during sach day from January 1 1o March 37 in 1984 srud 1995 for patiants enrailed
iy 1983 or from January 1, 1885 1o March 31 in 1885 and 1898 for patiargs enroifad in 1994, Those
patients who conyiate their Treabtment Visits slter Jdanuary 1 will begin compisting the daily
retrospactive calandars ons week after the last Treatment Visi,

2.3.8 Adherance Muonitoring snd Enhancement

Adherance in the BTS will be iaportant i three oritical domaing:  adheranne with treatment;
adherarme with saif-rnonitoring: sl adbarence with follow.up, Bach is discusssd separately below,
2.3.8.% Adherencs sod Undarstanding Beview Brior 1o Randomization

Prioe to entry info the study a study physician or rarse coordinator wifl review the atudy
requitemerts with ths potgntial participand.  Issues to be discussed inehade the study goals and
requirgrnants including the Monitoring Visit and Follow-up Visit sohedule, rarplorization procedures,
arpd study fregtrrmnts, hoter‘ il parrisrs (o the patiert’s full and condinuous partisipation {e.q.
transportation difficuities, major iife stréssor such ax pending divoraa, ein should be reviewed. In
addition there should be considaration of the potential participant’s witingness 1o participate in the
RTS and lsiher confidence that ha/she will be able 16 adhers to the study raquiraments, regardiess

of treatment assignment, Partinipants will only be enrolled into the RTS after o fulf review of these
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issues and v determination by the senior Clinical Unit staff that the patient understands the study
reguireaments and is likely o adhers with the study progsdures.

2.3.8.2 SGenwral Adherence Enhancing Procedures

Participation in ail aspacts of the wriad should be made convenient for each pardeipant. Fres
parking shouid be arranged or travel expenses should be relmbursad; clivde hours should be tlexible
angd accommodats busy work and family sohedules; wailing time for all appomimants shunidd be
afiminated or mirmmized; and il staff should reat each participant as & valuasd and aportant mamber
of the BTS a1 sach study contant,
2.3.8.3 Adheranoe with Treatment

Participants will b sxpectad 1o elther stignd 180 sessions of binfesdback tralning and 1o prantize
bictesdbank strateges at huime o (o 1ake study medicstion sach day. As descrbed above, i order
o anhance atiendance at biofesdback training gsssions, sach Clindical Unit will attempt 1o offer
segsionz gt maxmadly convenient timas, including avenings and waekends,  Each participent vl
recaive & printed sohadule at the start of higder bictaedback program that liets the date and tive of
each xassion, ax well 53 contact lgphone numbers, Self-mionitoring procedurss designed 1o enhances
adherence weth prastizing biofesdback are dascribed in Chapter 8, Riofesdback.

Participants assigned 1o the study medication groups will meet individually with Clindesd Uit staff
ange g week for five weeks after initiating drug therapy. At the start of therapy the Uhnioal Unit
nurse will hailp the partoinpant identity the optirmal parsonal patiern for oadication adharence. B
timing, locatian of medication consumption and relevant personsa and "cues” for uss will be dincussed

s when peasibie, aiored 1o the garticipent's fifastyle,  Potartial disruptions 1o the scheduie

{sleaping in, vacation, waekends, sic} will be identifiad and plans dueveloped with the participa to
mminirdze the disruption 1o taking medication, Participants will be asked to return their pill bottles for
ol courds and to cormplete roedication use giaries at sach Momitonng Visit and Follow up Visll, Tha
Chragal Urdt nurse will retdlenw witht participants their medication adharence patterms and work with
the participants o "troubleshurot” any adherance probiderng. Telaphone follw-up contacts can ba

usad 1o moanitor and encoursge study madication use I a supportive, non-gvaluative manner,



2.3.8.% Adberence with Completion of Diaries

Parficipants will be asked 1o record information conceming sach Raynauwd's atiack on aitack
cards aver thvee ona-month pericds. In addition, the participants wiil b asked o maintain
retrospaetive diades of Raynaud's attacks that ccour betwesn the Soreening Visit (S3V01) arel RVD 1
and frowe January 1 to March 31 in 1984 and 1288 for patients ervolled in 1293 or January 1 o
RMarch 31 i 1985 and 1996 for patients enralled in 1824, {(Fatients who complais their Traatmarg
Vigita after Jdanuary 1 will start filling out the diaries one waek after completion of the Treatrnent
Vigits.) In order to snhance adhersnce with completion of the attack ocards and diaries, the diaries will
be in a simple format with & pancl attached,  The participants will s glvan practics mstracuon n
sompletion of tha disrias prios 1o the start of the data coifection periods.  Tha participants will be
given stwmped, addrassead rostler envelipes for resding each weaek’s attack cards and diary 1o the
Chrest Urdt at thie end of the waek, Chnoioal Unit will contasy any partivipard wih faids 1o rewm an
attack nard or diary v a timaly fashion,
2.3.6.8 Adhersnce with Completion of Follow-up Visits

Partigiparts will receive postuards and {elephone calis 1o rerrdrd thare of their next appomntmang
for o Moritoring Vigit or Follow-us Visit, Waitlng time and garking will ke kept convardant,  Clissesd
Unit staff will call participants whao fail 1o keep Monitoring Visit or Foliow-up Visit appointments; homa

visits may be arrangad if necessary and appropriate.



Exhibit 2.1

TREATMENT GROUPS FOR THE RAYRNAUD'S TREATMENT STUDIES

Treatment Group Number of Patients

&, Nifedipine XL 75
8. Placebo 75
C. Temperature Biofeediack 75
03 EMG Frontalis Bisfeedbacok 75

Total 350
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CHAPTER 3

PATIENT ELIGIBILITY

.1 INTRODUCTION

This study will include patisrds with primary Rayneud's phenomenon, defined as episosdic digital
paitor and/or digitad eyanosds with demarcation that is provoked by cold exposurs and is reversible on
rewarmnirgg,  Color cherts will be ussd as a guidsling for the diagnosis of Raynaud's phenomsnon,
Raynaud's Treatrnent Study {BTE) color charts will be used to standerdize patient reporns of wypical
color changss, as waeall as thelr reports of the hand pattems observed during their Baynaud's
nphanomenon attecks.

in arder o be eligibie for ervollment into thiz study, cach patiant must satisly all inclusion cnitenia
and none of the exclusion oriteria,
3.2 ELIGIBHITY AND EXCLUSION CRITERIA
3.2.1 Eligihility Criteria

Al of the following siigibility oriteria mus? be satistied for a patient 1o be gligible for enroiiment.

1. The pressnce of Raynaud’s phenormenon as defined by digitel palior and/or digital cyanosis,

with demarcation, that is provoked by cold sxposurs and is reversibie on rewarming. The

RYS solor charty onust be used in roaking the diagnosiz of Raynaud's phatiomenon.

L0

Histary of Baynaud's phenomenon attacks soourring an average of at least two timas daily
{average of 14 attacks/weak) during the oold season.
3. Naiifold capiifary pattern that is within the normal rangs as dstermingd by oapiliary

)

roicrosaipy, describad in Section 3.4,
4. Abssnce of g history of digital uicers or digital gangrena, and absence of digital tip uloers

at tha tme of the aseline physical exarmination.

History of sympiors of Raynaud's phenomenon for at lsast two yearg

i

4. Negative amtinuciesr artibody test (ANAL O titer leas tharn or gaual 1o 1:330, using the HEP-
2 substrale.

7. Age 18 vears or gregisr,



8.  Has access 1o telephans for regular comtast with Clindeal Unit staff.
G, Ability and willingness 1o give indormed consent te participate in the RTS,
3.2.2 Exclusion Criteris
Patienis will be exshuded i any of the following conditions are satistied,
1. Buidence of an underiving diseass including occlusive arterial disease, frauma, naurogenic
fesions, sclerodarma, systends lupus srythematosus, or any other condition that could be

rasponsibie for the vascular attacks.,

Age lexg than 18 years.

P32

3. Agctive pregnancy of pignning to becoms pregnant within the duradon of the RTS.

4. Breast-feading.

5, lnreliable due to inghilivy to wadarstand, (ol drugg o sticsdeii abuse, or other factors which
arg kely 1o ntsrfere wath the conduct of the study,

. Bvidence of any cardisvescular, pulmonary, renal, hepatic, endocrine, naoplasiic,
peychiatriz, neurnlogic or gastroirdesting! dissase which is likely 16 interfers with the
conduct of the study,

7. Raevere gastrointestinal stricture that might resull i an nabdity 1o pass the study

medication capsuie in the fecss.

g, Pang to move aveay from the study ares pror 1o completion of the BTG,

G, Coropletion of the daily calendars for fawer than thren weeks bhatwaan the Soreeming Visig
{SV31) and the Randomization Vigit (BVE1).

10, The inability 1o discontinue concomitant madications thought to have important vasemutar
astion for @t laast one month prior o 8¥0 1. Medications that must be discordinisgd poor
o erwoliment are lstad i Section 3.28.3.

3.2.3 Disgliowsd and Allowsd Non-Study Madications
Magications that must be discontinnsd ot least one it prisr 1o V0T ared shoubd not be taken

durning folow-up include:
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alpha methyidops i xici

peta biockers ritragiyeanne antmant

calciurn channet biockers piootine rasin {or rangdermad paich)
clonidine pemtoxitlyiline

argot praparations prazosin

guanethiding reserping

hydralazine

Medications that patients may cortirug 16 take prior 10 and during follow-up inchuds, bt are nm

firnited 10!

aminophyiline and dervatives ditratics

angigesics esirogens

angiotansin sonvering enzyms inhibbtors fluaxsting {(Proxac)
antibictics H-2 blockers
antihistamines HITMUNOSUPPRressants
bathanechol inhatant bronchodilailors
aaloitoran maraciopramide
corueostaroids MNSAID's, inchaling ABA
genanadin orneprazots
eyciobengaprire Hal sedativas/hyprotics
dizzapan sucralials
Depariciiiamune thyroid hormone
dipyridarmols vitarnin supplernents

3.3 LABORATORY TEBTS

Potantisl participants will have = physical sxamination and the following fabaratory tests
prioe to enrolimant.  Tha Chnical Uit physiclan will be responsible for reviswing the results of
these faboratory lests and evaluating the suitability of the patient for the RTS privr to gnroliing
ths patient,
3.3.1 Schedisie Laboratory Tasts

Thne foliowing laboratory tesis will be parformed at V01T, Mondtoring Visit 1 (MO1}, and

Falow-ug Visit 4 (FVG4
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Complate Blood Count (0B with differantis
Platelet count

Flectrolytea: Sodiuvm, Potassium, Carbor dioxdde,
Chiloride

Biood urio nitrogen (BUN}/oreatinine

Calelum, Phosphorus, Glucase
Magresium, T, bilirukin, B ilinubin,
Cholastersd, Uric acid,

Total Protain, Adburnin,

Aikaline phosphatess

Aspartaie aminotransierase (ABT)
Lactate dehydrogenase {(LDM)
Creating Kinasa {CPFKG

Urinalysise dipstick and microscopic

i additian, ANA using HEP-2 substrate will e msasurad at BV0T and at Follow-up Vislt
A {FV 4],
3.4 CAPLLARY MICROSCORY
1 order to be efigitle for the RTE, the patient roust bave "normal” capiifary migroscopy, 8s
desuribad below!
Normat
Majifuid
1. Uniform distibution capifaries, L, no disorgamzation of the ovarsll patiem of
capillary distribution.
2. Capllary loop width < 100w in the distal row.

Mo raarked depariure of the pasis halr i shape of tha capillary {oop, L&, no rmarked

23

tortuesity ar other deformation.
4. N pdemaious Appsetancs,

Fewy, if any, capiilary hermorrhages (urdass related 1o traurea) with normal outgrowth

o

in the cuticle,

8. Mo lcoalized svascular areas.




Hands

S

1. Mo mucrovascuiar abnormalitins other than those associate with normal aging.

Capilfary microstopy will be repeated at the end of follow-up and classified ag "normel” or
~shnormal or soierodenma spectrum diseass (B0B) pattern” . Criteria for rorms” are described
abows, The oriteria for "abnormal or {SDS) patter are desaribad below.

Almorraal or 808 Pailtern

Mailinid

Main Paaturas:

1. Capilary loops in the distal row with loop with > 100k and entarged in all three
portinrs of the loop (arterial, venous and apical]

7. Localized loss of capillaries consisting of avascular areay of » O dmme,

Adgaitional Featuray:

4. Disorganization of the whole nailfold capifiary bed

4, Purplish white background with poorly guthned capiiarias of low density proximal 1o
the distal row

5. Numerous capilary hemorthages in the suticle with abnormat spreadding of hamoglobn

breakdown produsts

1. Capillary telangiectases.
2. SDS-typs capiiarias surrounding scars or uloerations,
Photographs of “uroal” and Tabnormat” capiliary patterns will be provided to sach Clinigal

Lt for referance.
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CHAPTER 4

RECRUITMENT AND ENROLLMENT

4.1 INTRODUCTION

The objectives of a recruitment program are twolold,  First, it serves 1o assure that the
racruitment goals of the study are met by each of the partinipating Clinigal Units. Second, it improves
the likelthood thay all patients with Raynaud's phesnomanon within the Clinical Unit's catchment area
will have egual accesy dunng the recruitment phase of the Ravnaud’s Treatmant Siudy (KTS] thug
avolding selestion bases. To this end, Clinigal Unit coordinators wilt systematically identiby potentially
eligible patients from a varlety of sources, ndorm them and their physicians about the RTS, and solicit
thelr participation in determining whether they are sligible to enter the BTS,

fr pyolee to assixt with developing an adagusate, study wide participation of miiroritias and wirnen,
it is planned 1o track the distribution of pationts amoryg the spacific terget groups, so that adiusimenis
in strategy, if needed, can be made expaditiously. Information will be collected 10 dosument: 1} the
sources fram which RTZ sandidates are identified; & the proportion of patients from specific sources
who arg determined 1o be eligible; 3) the exclusion oriteria feading to ineligibility; 4} the proportion of
aiigible patisnts consenting and ervoliing in the BTE; B the proportions of warnen angd mingrities
gnrcliad in the BTS, as well as the stage a1 which patients arg excluded during the enraiireent process.
4.2 PHYSICIAN AND COMMUNITY OUTREACH

& sunoessful prograre of soresning and recruiiment requiras that the Clinical Units camry outl a
determinegd program of informing relevent phyaiciang and nurses about the RTS8, The general goals
of such a program are 1@ educate the medical and nursing staff abour the design and aldectives of
the BTS, and the aritariz which quality patients for sonsideration,

{raring sareening, the Cheica! Unit staff vl activaly seek all potantially cligible patients, and
discuss with their physicians what partisipation in the TS offers their patisrgs, Understanding and
accapiance of the goais of the RTE by referring physicians will affact the success with which the
Chnical Units will be able to recrult patients, A varisly of methads that target the general community

ag wall ax physicians may be used for-this educstions! progran.



informing physicians can be accornplished through in-sarvice confarences, Grand Pounds,
prasentations at incal medical socleties, aditorials in medical journels, or posters and brochures
describing the RS, fogated af sirategic points within the hospital and sent to practicing community
physigians.

Approxirnately 8.6% of the mainland U3, populston (271 million) is compnssd of Hispanic-
Americans agcording w1391 figures from the U.S. Census Burdau, The Hispanic population is
sxpected to grow at 3-8 times the rate of the non-Hispanic population n the U8 and to reach 25
million by tha vear 2006 The problems with treating the Hispanic pepulation arise from unfamiliarity
ang nexperience with the culture and a lack of appropriate access 1o the Hispanic community. One
of the RTS Cnisel Units, the UMD-New Jersey Medical Sohodol, is presently a recipient of a federaliy-
furded Hispanic Center of Excellence grant which would assist in the development of articles for
dissamunation to targetadmedia (newspansr, radio) dedicated to the Hispanic community. Information
an the protocel would alse be disseminated to the nationsd Bjogren’s Faurudationn whieh has agraed
1o publish articles on the RTE focusing on reargilivient,

Siruitaneous educationsl efforts directed a1 patiants and the ganeral cormmunity will broaden
the raoruitment base, and help ensure soroilraent of minonites.  Eiforis directed 1o the general
somsTRiraly Can neiude newspaper mitintas and advertising, intervisws g radio Tk shows, and suilar
maedia campaigns in markets selected 10 reach minority groups.  Instibational public relations
departments might be able 10 assist with these efforts. Patients may contact the Clinigal Unitg
girectly or through ther phvsisians,

Sivue uast suffarers of Raynaud's phernsroenan are woman {epidemiological
studies identify 80 1o 80% of Raynaud's phenomenin patisnis to e femals), achieving slaguate
gegidey distrilition in recruitment for the BRTS is not likely 1o be difficult, but should bs monitored,
Pravious experignce in soveral of the Chnical Units indicates that enroliment of minorities can be
expanted 1o raach 3H%.

4.3 ENUMERATION GOF POTENTIAL PARTICIPANTS
Any patient with gvidenss of primary Rayraud’'s phenoreenan is considared a potential sandidate

for partivipation i the RTS. Eaech Ulinjiecal Urdt will establish procedures for systgmatic revigw of
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patisnt records (o identify potential partisipants. Bach week, the Clinjeal Unit Research Coordinator
will complete a Weaekly Recruitment Surmmary Form and serwt it 1o the HTS Coordinating Center.
indormation to be reported will include tha totat number of patient records reviewsd and the totsl
nuniber of potential participants dertified, acoording to the smrces of the records {a.g., rheumatatogy
department, coltaborating refarring physician, self-referrall, Patients will be considerad 19 ba potential
participanis of thelr records shaw thay satisfy the BTS eligibility oriteria {see Chapler 3, Patiem
Bligibility}, They will be invited s the Clinieal Unit lor adgitionst evaluation. For those patients who
are not sligible for further considerstion for participation & e ATS, no additional data wil be
coifacted,

4.4 CONFIRMATION OF BLIGIBILITY

The sligibiity of patients who contact a Clinical unit direathy will I scraened by Clintosl Unit

statf, by telephone or in person, a3 appropriate. The Research Coordinator will explain the nature of
the BTS. i the patient is irerested in participating in the BTS, a brief structured guestionnalng
addressing Raynaud's phenomanon symptoms will be administerad 10 assess hig/her eligibiiity.
Patisrds who seam 1o meet the aligibility criteda will be asked to complete a roore detailed soreening
questionnaire to be returnad 1o the Clinjcal Unit, usually by mail. Patents wia ara il considerad 19
be potentially aligible will be invited to the {hinicat Unlt for an examination by the raagarch coordingtor
ar Clindzat Wnit physician.

Once the patient is idertified 23 a candidate for the RTS, hershe will bz assigned a name codae
and patient idantification number. The name code and identification number will sarve to conceal the
patients identity from BTS Coordinating Center stall. The name code and patient identification
number will be regorded on the BTS Candidate Log, which will include the following information
nacessary for further svaluation of ehgibiity:

11 date the patient was dentifisd 55 a potentiab particpant;

2} ags;

3} athnin origiry

4} sourse of referral (Clinical Unit and sffiliates, other collaborating

physician, sstbretarral, or other)



4.4

e

B} whsther the patient meets each of the eligibiity oriteria ses Chapter

e

3, Patient Efigidityl and

B excluaion ootera prasent, i any {see Chapter 3, Patient Eligibility},

if the patierd meets more than one exclusion criterion, all the exclusion orteria should be
recordad, This information may b ugad W sssess the impast of the exchasion eriteria on erwolloeng
iry the HTS.
4.5 CORE LABORATORY PROCEDURES

Patients who are apparentiy eligible for the RTS will beasked tosign the Informed Consant Fomm,
They will be asked 1o provide 8 blood sample, 1o be sent 1o the Core Laboratory for mmasurement of
antinuclsar antibody [ANA) levals,
4.6 BANDOMIZATION

After the RTS Coordinating Centar rexsives the Qore Laboratory report of the ANA levels, the
Chinical Unlt staff will be informed whather o not the patient mests the eligibility oritena, based on

information availaide af the Coordinating Center. Patiemts considerad to b eligible for the RTS will

he asked to returm to the Clinical Uit for the Randornization Viglt {RVO1), Prior to VG the patient’s
personal phvsizian must be contacted o obtamn hisfer agrasmert for the patient 1o participats in the
HTS. Tha parsonal physician must be contasied evan if he/she was not invelved in referring the
patient to the RTS Clinical Unit,

At RVOT, the patient’s eligibifity and willingnass o participate in the BTS will be reviswed,
the patient iz eligibls and willing 1o participate, Clinical Unit staff will request a treetment assignmernt

P

from the BTS Coordinating Center, using the sutomated teirphone randormization system (ATRS).



EXHIRIT 441

CONSENT TO ACT AS A SUBJECT IN AN EXPERIMENTAL STUDY

TITLE: THE BAYMALID'S TREATMENT STUDY

IBVESTIGATORS: (FILL IN APPROPRIATE INVESTIGATORS FUR EACH CLINICAL UNIT]

You are being asked 10 join o olinicsd ressarch study. The doctors at ANSTITUTION) are studying the nature
of disense and are attermpting to develop improved methods of diagnoais and geatment. This is called clinicnd
research, i order 1o decide whether or not you should agras to beopart of this research study, you should
undsrstand enough about its risks and benelits 1o make an informed judgement. This process is calied
informead conaent, and is rmeant 1o tell you about the study and snswer any questions you may have,
DESCRIPTION: The Unstiiution] is part of a nation-wide atudy in which the effents of 4 treatmants for
Raynauds Dnsense are comparad. Sixty pavents will be racruited from [INSTITUTION], and a total of 30
patients will be asked 16 join acrass the country, You have been asked 1o juin thin study because of yow
report of attacks to your fingars of numibmess, tingling and color change, in which blood flove 1o the hands
of feet almast stops, maidy during colid waather,

The sturly compares the effpet of two undike drug treatments and two unhike non-drug treatroents. You
weitf he assigrd to one of these four traaurmnts by chance {like the Hip of 4 coirg. it ia possibile thet the
effantivaness iv ditforant for the four freatments, 1t i Hkely that gsome ditferences in side effeats will ke
fourtd betwaen the four treatments as woll. The purposs of this study is o compare the four fragtmanis 1o
fingd out which, ¥ any, works best. The drug veatments are Progardia YL {(nifedipine XL}, a drug which
dilmies the blood vessels 1o tha Hngers, orplacsbn, & pill that cordaing no drug or medicatiorn, 1 v arg
assigned 1o ane of the fwo drug traetmaends, neither you nor your dostar will know which freatrment you arg
rEUSiving.

The non-drug treatmems both involve binfeedback. This is a process in which prople feam 1o changs
a body funation with tha help of 8 davice that measures small changes in that funation, The two non-drug
trestroents in this study are termperature BicleedBank and rouscie tersion biofesdback {calted Ei\/?G

bicfesdbasks. {f you are assigned 1o termpersture or EMG bilofsedback, yvou will learm mental methods in

Patrent ‘x it
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atrerept (o ool Raynaud's symptores, Unlike the drug trestreent condiians, whers you and vour doastor
will not know whinh drog vou are reseiving, you and your dostor/therapist
wiil know which biofsadhack treatrrent you are recaiving.

Ratore you can be assigned to one of the four treatmernts, the fact thet you have Raynaud's Disease
ragst be confismed by a check-up with a doator, as wall 8s blood and unine tasts. The BHood testy will require
& tablespoon (18 co) of blood to be drawn from a vein in your arm Yo will alwo have a sample of your
bl stored for future tests, This sample will require snother tableapoon of Bood {18 axd of blood, Should
i oturn cut that vou have sore other condition nausing your Raynaud’s Diseass, you wilt not be asked w6
remain inn the study any further, [ you ere 3 famale, and of child-Dearinyg age, 3 unine wegnancy 1est will be
perfarmed. 1 you are pregrnt, vou will not be askad 1o raraain in RIS awidy any further. If you da have
Rayrawds Diseass, vou will ba azked 1o remain in the study. f you are taking drugs for Raynaud's Disease
right now, you will be askerd to 810p taking thern at this point. Your commplets partinipation i thin study after
this initial visit will take about 17 montha, After the initial visit, vou wilt anter o one-murith phasge in which
viou will record your synptoms, fill out saverad forms, and take o "oold e gt of the handds, Al of thess tasks
will be desoribed in more detsil helow

During the four weeks befora youentar freatroent, vou will be asked to keep s diary in which you racord
cuch sttack, ot the dme it conurs, on & gard designed for this purpese. You are askad 1o carry this nard with

you at =l thmes. You will alse be asked to record yous symptoms sach evening on the and-oi-theday report,

a gk checklist of your Raynaud's symptoms duning that day. During one visit to the olinie, you will be
asked to B out & set of forma that will take sboud 45 mirutes of your time. Thase torms will agk quesi,:é@rm
about your Raynaud's symptoms, Fuw you are copling with the symptoms, and haw your life is going at tus
e,

For the cold test of your hands, you will go 1o a laboratory, You wili be asked 1o place one finger in
a gutt, The cuff will be Blown up hike 3 Bood pressure cuff, aret your finger will be cooled for five mides.

Whan vour finger is nool, the pressure in the ouff will be slowly relessed, and the blond pressurs in your
¥ ¥ § _,

firger will be measured. This will be done 7 1otal of four times at different tempsratures. The temparaluras

Patient’s initizly
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will range from room temperaturs o the termperature inside a refrigerstor. This testing session will reguire
about 1-2 hours of your time,

Afrgr thess tests, you will start one of the fowr traatmants, U vou ars assigned to & biotesdbach
treatment, vins will be asked to visit g binfeedback tharapist twice a week for o totel of 10 sessions, ar aboul
G 10 wens, After a fow months, yvou ey e asked to come in for another 4 sassions. I you are assigned
to @ drug freatiment, you will e asked to visit one of the doctors once & waek for about &-10 weebs,

Afer this, you will continue with the trestmant you racewve for a little over a year. During that time,
vou will be asked 1o return for briet check-ups with a doctor of nurss about every thres oumnths, At tweo of
these visits, a blood sample {shout two tablaspaans) will be takere In addition, about thras months and
fifteen rontha after vou siart treatroent, vou will be asked to rapeat the assessmants that were done before
vou started treatiment: keeping the diary, filling out forms, and taking the coid test. Uunng your first and
secor wintar in the study fJanuary through Margdy, you will again be asked o complete the ergbofthe-daye

E:3aiaig®

RISKS AND BENERITS: Hisks known to exist with sifediping treatmant inghads jfow blood preasure, diszy
spelis, heart burn, and swelling of the fest. Biolesdback treatment hias no known side effects, I you were
taking drugs for your Raynaud's symptoms tefore you started the study, stopping the drug could rasult in
an inoreasson these symptoma., Drawing Bleod froon a vein may sause soreness, bruising o sweliing at the
site of the puncture, and very rarely, it rnay causs you 1o feel faint, The cold test of your hand may rasult
i discormtart ar return of Raynawd's sympioms frorm putting vour hand in thecodd box. Although we dannot
assure that benefits will result to vou far vour joining this study, there is the possibility that your Raynaud's

syraptoms will decrease ax 8 result of the treatment to which vou are assigned.

ALTERNATIVE TREATMENTS: Othar treatmaents used for Rayneud's Bissase include avoiding things that
mEke Your sWmpIoms worse, relaxation axercises, sl drogs such as g short-acting version of nifedipioe,

diftiszern and prazosin.

Patient’s Irdtiala
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NEW INFORMATION: f new information, gither god oy bad, about the study treatmeants comes 16 your
dactar’s sttention during the course of this study, which may relate 1o your desire 1o reraain in the study,

it will pe given 1o you.

COSTS AND PAYMENTS: You witl it be charged for baing in this shdy, There will e no charge for doctor
visits, study drugs, or study laboratory (bled and wring} tests, Tests dong for other chinical reasons will be

sharged 1o you o 10 YOWr insuranae company. You will not be pald for your timeg i the study.

COMPENSATION FOR BLNESS OR IURY: You will not b paid for any injury or Biness resulting front thig

stusdy, but any smaergency mudical sttention which may be nncessary will be provided.

PREGRANGY: You will ba sskad not to become pragnant dunng the 18 months raquired 1o complets the

study, sl we ask that you use some form of hirth-controd during this time. There are no well contratied
studies evaluating the safety of the drugs baing uzed on pregnant woman of worman who are breaat-fesding.

i vou should Become pregnant, vou will be asked to stop treatrnent while you arg pregnant or breast-feeding.
b preg Y ; 3¢

We will continue 1o assess how you we doing onee you have stoppid your treatment.

RIGHT TO REFUSE OR WITHDRAW: Your participation s voluntary, and you may refuse 1o join the study,
or miay stap at any time, without peralty or toss of benefis, Your duntors alse have the right to withdrnw
vou from the treatment at any thne.

i you choose to withdraw from the vextment, the following procedures will be followad:

Me will conrtact vour primary dnotorn, regarding your participation in the study and inform him/her of

vour dacision 1o withdraw, sg that he may rasume your lreatraent.

< We will also ask vou 19 continug o participats in brdef folfow-up mtarviews 10 ordsy (0 assess haw
vou arg duing onoe you have stopped yvour participatan,

Some of the guestions vou will be asked during the course of the firgt meeting and follow-up meelings
are of o personal nature. Whils we would value yvour full participation, you have the right to refuse to answar

CpaeR s,

Patient' s dvals
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CONFIDENTIALITY: Svery effort will be made to maintain the confidentiality of your study records, Agents
of the {natitution?, National Heart, Lung and Blood Instituts (NHLBE, and the Food and Drug Admirdstration
(EDAL will he alfowed 1o inspeat those sastions of your medical and research records. The data from the
study may be published; howevar, you will not be listed by name. I you desire, the results of the study wil

be sharsd with you at the end of the entire study.

INDIVIDUALS TO CONTAST: i vou need rory information about this study beforg you decide to foin, of
if you have any guestions about your trealiment, of your rights ss g research subjaot, vou can contact any
ot the individuals listad below!

(FILL IN THE INVESTIGATORS/CONTACT PERSONS NAMES AND PHONE NUMBERS),

In case of an emergancy, please cadl (FILL N THE INSTITUTION'S EMERGENCY NUMBER),

You will receive & copy of this consent form if you agres to participsde in this ressarch study.

PATIENT'S STATEMENT OF CONSENT:

{ have read the description of the clinizal research study In this consent fornt and undesstand it i have any
musstions | have talkad it over with one of the doctors to my satisfaction. | understand that rmy participation
is viduntary, | know enouigh about the purpoese, mathods, deks mnd benelits of this research study 1o fudge

that | want t take part in it | heralyy consant to participate in the Raynaud's Treatmaent Study.

Patiemts Signatire

Pavents Name {(Please Print}

Witness' Signature

{dats

Patisnt’ s Initials
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CHAPTER B

ADMINISTRATION OF BTUDY MEDICATIONS

5.1 INTRODUCTION
Patients enrolied in the Baynaud's Treatment Btudy (RTS} Glinical Trial will be randomily assigred
1o recsive nifediping XL or s plasebe or 16 receive femperaturg biofeedback waining or frontaliz
electromyoyrarm (EMG) biofeedback training. Al patients sssignad 1o study medications {nifedipine XL
or placebol will initially be presceribed one capsule per day (30 myg per dayl, 1o be increased 1o two
capsules par day (80 g par day) uniass containdicated. . This chapter describes the guidelings for
prescribing, reonitoring, titrating, storing, and disposing of study medications,
5.¢ BTUDY MEDICATION BEGIMENS
Patients with primary Raynaud's pheaomanon will ba randomby assigned 1o one of the iollowing
study ireatments:
1. Nifediping xb
At thi Randomization Visit (RVO1), sach patiemt rarddomiy assigred 1o the Nifadipine XL
Treatment Group will be askad to taka one capsule of nifedipine XL 30img once aday for ona
weak., At the end of ong week, the pagiarng will be asket 10 take two noapsules of nifedipine
XL 30 mg once 2 day during the ramainder of the active restment phase of the study.
2. Plagshn
AL the RVOT, gach patient randomly assigned 1o the Placehs Treatment Group will be

asked 1o taks one piacehw capsule vnce a day for ang waek, At the snd of one wesk, the

patient el e ssked o take twa plaaebo capsudes onee o day during the remsinder of the
active treatmnent phase of the study. {The placebo capsule will ba identical in appearancs to
the nifediping XL capsule, Naither the patient nor the Chrdeal Urdt staff will know i the

assigned study medication is rifediping XL or placsbo).

3. Temperature Biofeedback or Frontalis EMG Binfsedback

Patizrus randomiy aesigred o the Temparature Biotesdback Group or the Fromtatiz EMG

Biofaadback Group will not be given any study medication.



Bunng the course of the study, patiants in all study groups will be asked to refrain from taking
vasliiators or other galcium channel binckers {zee Chapter 3, Patient Eligibility, [or the Bist of allowaed
arud disaticwsd non-study medications). Each pathard st have stopped all medications thought to
have inportant vasoraotor action al lsast one month prior 1o baseling data collentinn schadulad for the
Seraspdrgg Visit (8V01, ses Chapter 3, Patiant Slgibliity),

.3 PROCEDURES FOR PRESCRIBING STUDY MEDICATIONS

savdy envotied patient will be assignad a unique medication number; study medication iabeled with
the pauent's assignad medication number will be dispensed to the patient 5t RVOT and at aubssguent
Monitaring Visite and Follow-up Vislls. Each patient wdl be asaigned only ong study medization
runber,

& sested tear-off labal s attached (0 each mediczation label and containg the identification of the
contents of the botte {nifediping XL or placebo); this label should be detachsd when tha study
mediostion ¢ dispensed 10 the petient and should be flad ynopened a1 the Climeal Unit, The study
roedication label shoubd be openad anly in case of ermergancy. To monitor adhsrence to this pratedure,
the senied fabels from the bottles distributed to each patient at one vigit shiould be affixed to the Drug
Distribigion Form which is kept in the patient’s file untl the patignt returns the botties of reedication
at the next visit. The Drug Distringion Form with the labeis attachad is then submitied 1o ths
Coordinatingg Center,

Patients are mstrusied to take one capsuls per day during the first wesk and two capsules per day
thereasftar, The study medication may be taken at any convanisng Bow but it is recommanded that it
be taken after breakiast, Patients should be struciad 10 drink sin sunces of water or other liguids
withy the stucy msdicatinn

The patient should ba assked to return all eropty, opened, snd unopened botdes of study
redication st all of hiv/her remmsining capsuies at sach visit to the Clinical Unit. The armount of new
supphes of study madication dispenagd 10 the patient should be adiasted 1o take imto account the
returried madication whioch (s radispensad.

catinn may he dispersed by mailing it to the patient,

i extenuating circumistances, study mud
The supply dispensed by mail should be sufficient for one period betwesn soheduled Maritoring Visits

or Foliow-up Visits or whatever the patient’s ususl supply hasx been. The study medication can be
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dhsparmed by mail only if teleghone contact vath the patient nas sonfirmed that the patient bas not had
any adverss effecis. The study medication should not be dispansed by mail for mara than two
sonzecutive Monitoring Visit or Fallow-up Visit parfods,

5.4 PROCEDURES FOR STORING AND DISPOSING OF STUDY MEDICATIONS

5.4.1 Bupplias of Study Medications

Bupplies of study maedications will be shipped to the Clinical Units befors enrgliment of patiants

is schedulad to bagin, The rnedications will be labuled with study misdication numibers.  The initial
supply of medication will be adegquate for the entirs period of time the patient 1s scheduied 10 take
study medication. Some “sxira” study medication will be provided for emergenacias, for example, 1o
replace supplies lost by the patent. Chlnicael Unit stalf ara reaponsible for monitoring the supples of
studdy rnedicstion storend at the Clnioal Unit. H rermaining sunplies for an individual patient ars ra
sufficiant, for examply bacause 8 substantial guantily was lost or destroved accidentaily by the
patient, Clinical Unit stafl should slart Coordinating Centar staff immediately so that additions! supplies
can be labeled and shipped to the Qlinical Unit.

Tha Clinjeal Urdt sttt are responsibie for dispensing the sppropriate amumt of study madication

to the patient 8t each Maonitoring Visit or Follow-up Visit (ses Saction §.3, Procedures for Prascribing

Study Medications),

s

5.4.2 3wrage and Disposal

Approgwings storage Tocdities should be provided for study drugs. The Principal Investgator may
arrange o hmve drugs storasd in and dispensad from tha Institution phamacy. I keptin the RTE Shnioat
Ui, madications should ba stored in 3 lockable cabinet or closst &t a tempenature in the rangs 80° 1o
HOPF aret at low bursidity. Supplies should be arranged so that botties sre sasy 1o iocate by the staff

memiber responsibda for dispansing the study medication,

H the study drug bottla fabel indicates that the axpiration of the shell e of the study drug will
sout (v the near future, (f should not be dispensed te the patisrd., The procadures for disposal of
study medication are as follows

1. Bottles should be arranged by distingt madication sunnbers.
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2.  For each distingt roedication numbsr, the labels shoultd be tom off and planad i an envelone
ard the medication numbear and the total number of labels writtan should be on tha outside

of aach envalops., The anveiope should be sealed,

3. The study madication bottles now without the iabals should be destroved sccording to icoal
policy for dispoxing of madization.

4. The envelopes for each distingt medication number oordaindng the tear-off labels should ba

raiad to the Coordinating Canter,
5.5 METHOD OF MEDICATION ADMIKISTRATION AND INITIAL TITRATION
All patients assigned 1o the study medication groups {nifedipine XL or placebel will ytart with one
capsite dally 1o be taken ag a single moming dose,
Patiargs assigned to nifedining XL or placsbe will have the medication titrated 1o the maximal
herated doss according o the fudiowing wroceduras:

The patient will be given a supnby of study medication 4t RYGT. The patent will be
anked tooraturn ong waek iater for a Trastmant Visit {TO1 At TG1, the patiant will be askad
aboul the cocurrence of aide etfects, A imited physical examination will be performed which
witl inctuds vital signs (blaod pressura and puizel. H thare are m signg or symptoms of side
affects oy adverse reantins {see beiow), the patient wil be asked (6 intreass the dose of
studdy reedication o two capsates once dady in the moming. In another week, hefshe will
return for a second Treatment YVisi {TOZ2), A1 the sacoend visit, a limited physical examination

ineiudivg bloved pressure aod muidse will be parformad. if thera are no side effects or gdverge

reactions, the padiarg will continue 1o take two capsules once daily.

i thera are ynodevete side ellects ot the secord visit (TOZ2), the dose of the study
mechication will be reduced ta one capsude daily, ¥ there arg signs of sympioms of savare
side effects or an adverse redotion, the medication will be stoppsd for one waek, H the signs

and symptoms of the side elffeat have disappeared at the and of one week, and if the Cinical

Unit physician decides that restarting the madization st g lowaer dose would be safe, the study
meriication can be rastariad at one cansule daily. i the side effsct does not resalve, the

patient will no longer be prescribed study medication. Bven # study medication is




disnoantinued, the patient will corginus to cormplate his/hae scheadhsled visits 1o the Clirnieal Unit

and data from the patiant will be irgluded in the analyses of study data,
5.6 PHARMUOKINETICE OF RIFEDIPINE XL
8.8.1 Description

Nifedipine iz a drug belonging to a claas of pharmacological ageras, known as the ealcium channel
blackers,  Nitedipine is 3,%-pyndinedicarboxylic acid, 1, 4-dibydro-d, G-dimeathyi-4 {2-nitrophenyi}-,

dimathyl ester, ©H N,O,, and hag the structural formrusls:

Nifediping is a vellow orystalling substance, practically insolulde fnowater but selubls in ethangh,
it has molazcular weight of 348.3. Nifedipine XL is a trademark for Nifedipine Gastrointestinal
Tharapeutc System QT8 the maditauon will b refarred to as ndfediping XL in this Protocol.
Nifadipme XL b formuiaied 6% s once-s-0ay contradled-relanse taldet {Extanded Ralease Tablet) for aral
administration, designed o deliver 30, 60, or SO rag of nifedipine.

et drugredients in the formulations arel  calluioss scetate hydroxyorepyl methyicelluioss;
magrasium stearsta; polvethyiene alvonl, poivathyens oxide: red ferde axide; sodium chioride; and
titaniurn Giaxids,
$.8.2 Systern Somponents end Performanne

Nifediping XL tablets are similar in appearance to corveonimnal tablets.  Thay consist, however,
of g semipermeatds membrane surrounding an osmotizaliy active drug core. The nore itsalf is divided
o two layers; an "sotive™ layer sontaining the drug, and a "push” layer containing pharmacalogicaily
et {but csmoticelly activel componants,. As water from the gastrointestingd {G1) tract enters the
tabiat, prassurs increases 1o the samotic Jayer and “pushes” agsinst the dey laver, releasing drig

through the precision fager-drifled tablet orifice in the active laver.



Mifedipine XL tablets are designad 1o provide ndedipine gt arcapproxirnately congtant rate aver 24
hinurs.  This controflad rate of drug delivery inte the 51 lumen i dapendent of Ph or G maotility.
Mifadipine XL deparads fur 48 action on the sxistencs of an asmuotic gradient between the contents of
the bi-lavey cors and fiuld in the Ghuact, Drug delivery is essantialfly constant as lorg as the asmotic
gradient remaing constant, and then gyredusily fails to zerc. Upen swallonwing, the piologically nert
gomponents of the tabiet remam intant during B ransit and are aliminaied in the fecas as an measluble
shedl.

5.8.3 Phannokinetics and Metabolism

Mifedipine is completely absorbed after oral administration. Plasma drug concentrations rise at 8
graduatl, controlied rate after g:dose of nifedipme XL and reacht 3 platean ot spproxumately six bours
after the first dose. For subgaguent doses, relatively constant plasma congenirations at this plateay
arg roaintained with mirdmal flustuations over the 24-howr dosing interval, About a four-fold higher
flustuation udex {ratio of peak 1o trough plasma conesrdration) was observed with the conventional
nmediate relsase rifedipine capsuln at Ligd, dosing iy compansan o dafly dose of ndediping ML,
At steady-silate the bicavailability of the Nitedipine XU Extended Release Tablet s 88% reiative to
rifedipine capsules.  Administration of the nifedipine XL tablet i the prasence of food siightly alters
the sarly rate of drug absorption; but dogs not influence the extent of drug bivavallabitity. Markediy
reduced Gl retention time ovar prolongsd perigds fa, short bowsisyndromsd, howaver, roay muence

the pharmagokinetic profile of the drug which gould potentialiy resull in fower plasma conoentrations.,

:{r

Pharmacokineticy of nifadining XL tablats are lingar over the dage range of 30 ta 180 myg in that plas
drug concentrations arg proportional to dose administered. There was 0o evidense of dose dumping
aither in the prasence or abaence of food for over 1850 subjects in pharmacokingtic studies.
Nifediping 15 axtensively metabolized to highly water-gsoluble, inactive matabolites ascounting for
84 10 BOY% of the doss excrated in the urinel Tha gliramation hall-ffe of nifedining is approximately
two hours, Ondy traces tese than . 1% of the desyd of uocharsd fonm gan be detestad iy the usine,
The rarnamder s exarated i the faces o vetabobzed formg et bkely 8s g result of billary sxoration.
Thus, the pharmacokinatics of nifediping are not significantly influenced by renal ropaloment, Patiants
in hermodishyais or chronic ambulatory peritonesl dislysis have not reported significantly altered

gharmacokinelics of nifedipine.  Since hepatic biotransformation ix the gradommant route for tha
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disposition of nifedipine, the pharmacokinetics may be alierad in patients with chronio livar disease,
Patiants with hepate impawrmant {hvey oirrhosis) have o longer disposition half-life and higher
biosavatiability of nifediping than healthy volunteers. The degree of serum protein binding of nifadipine
ig high {92-88%). Protein binding may be greatly redused in patlents with renal or hepatic imparmant.
5.6.4 Hemodynamics

Like other slow-channel blockers, nifedipine exaris & pagative notropin offect on isnlatad
myocardial tesun, Thin s ravaly, if ever, sesn i intact animiadys or man, probably beosuse of reflex
responags o ity vasadilating sffeots. In man, rifediping decreases paripheral vasoular resistance which
isads to & fail in sysiolic and diastolic pressures, usually minival in normstansive volunieers Hess than
5-10 man My systolic), but sometirmes larger, With nifedipine XL tablets (Extended Releass Tableis),
thess decrgases in blood prassure are not accampanied by any significant change in heart rate,
Hemadynsmae studies in patienty with nownal veritticular tunction have ganerally found a srmall incrasss
i oardiac inglex without maiyr effacis on siaction fraoion, deft ventdouler and diastolis prassurs
{LVEDPY or volums (LVEDYY Btudies have shown some inorease in ajaction fracton and reduction in
laft wventricuinr filling prassure In patients with impaired vaentnoular Tunction.

%.8.8 tlecirophysiologic Lffects

Although, ke othar membarg of Rs class, nifedipine causss & siight depression of sincatnal nnde
functon and atrioventriguiar conduction indisolated rovoaardial preparations, such eiiects have not been
sean in studies in intagt animels or o rean. I formaed glesirophysiologic studies, pradominantly. in
patients with normst conduction systams, nifedipine has had no ternddsncy 1o profongy atdoverntricular
conduclion or sinus nods racovery tirme, of 1o slow sinus rate,

5.7 EVALUATION AND MANAGEMENT OF SIDE EFFECTS AND ADVERSE REACTIONS

For the purpases of this study, a side gllegt is detined as an urdoward effact which ix digtressing

or unpleasant, but not harmful 1o the patient, with the exasption of severe side effants which ara

congiderad synonyvimous with adverse reactons,  An gdverse reaction is defined as an untoward

reantion which may be harmful to the patient on sither a temporary oF permanent hasis.
The following are guldsdines for decisions about medication dosags:
1. H share are milld side effacts, the dose of the study madization will continue o be two

capsules daily.
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i there are signs or aymptoms of moderate side sffects, the study medication will be reducest
10 ane capsuie daily and the patient will contirnie 10 take this reduced dose, This patisng will
pe gantacted in one waek W determing i the side effaots have improved or been resolved
at the reduced dose. i the side eMaots have not ropreved or been resolvad, tha patient will

sl visit for evaluation. The Chinical Unit physician will detenmineg if the

by seen at an sgditis

study medication can be continuad at ong capsuls dally or it it should ba stopped.

i thers are sigrs of symptoms of & gavers side effect or an adyverag reaction, the study
rnadication will ba stopped for one week, H at the end of one wask, the signs and symptams
ot the side effect or adverse reaction have disappeared and i the Clinicad Unit physician
thunks that restartingg the maddication gt 8 lower: dose would be safa, then the study
medication can be restariad &t one capsuls daily. I the side effect or adverse reaction doss
rt ressdva, the patisrnd will ne longer taks any study roedication.

Even i the study medication is discontinued, the patisng will continue to complete hsiher
scheduled visits 1o the Clinleal Unit and data from the patisnt will be ingudssd in the analyses

af the study data.

Ths following guidelings should be tollowsd during redustion or discontinuation of the study

medicatio

1.

Every attempt should be made to encourage the patisnd to remain on the study medication
uniass, i the Cinical Unit physiciar’s judgement, it would be harmful or hagardous to the
patiant {0 continue the medostion.

i it bacomas impossible o maintain the patient on full dosage of medication, a reduction in
the doss is preferabie 1o complets discontinuation, A record of changes in dose should be
kept and reported on the appropriate study form.,

Whenevar the dogs of study madication s redusad, the investigator should ascertain argd
recurd the effect the reduced dose had upan the undexsirable side or advoerse eifent.

it study medication is discontinued, the patisnt should return sl wuised study medication o
the Chnical Ut

The decision o reinitiate the use of study medication after intsrruption rests with the Chnicat

Unit phyaician.
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8.  Side sffects should be repontaed to the Coordinating Certar on the appropiate atudy form.,
if nerious advarse reactions devslop which the investigator considers to be related to the
study medisation, they should be reported o the Program Cffics and RTS Coordinating
Center by facsimile transmission or iglephone.
7. U the study medication s discontinued, the patiand shoudd continue 1o nomplete schoduded
visits 10 the Chinical Unit and be followead for the duradon of the study.

8, i & patient’s study medication is pfficialiy unblinded for any reason, the patisnt's study

medication will be permanently disgomdinusd.

5.7.1 Mandatory interrgption of the Siudy Madisation
Discontirmation of the study madicaton is mandatory i the following cucumsiancas:
1. Thz patient suspects or cordirms that she is pregnant.
2. The patent's treatment regimen has been officially unblinded to either Clinical Uni parsonns

or the patisnd,

1A%

The patient has an irdercurrent fiiness or is hospitalized which in the judgement of the Clinics
Urit phiysician should prompt disgomtinaatio ofthe study medication,

4. The patient has ischemic digital lesionsg which are uwesponsive 10 the study medication

alons,

if study medication is discontinued because of an irdercurrent Hinass, uss of the study medisation
may be resumed two wesks after resolution of the illness. The patiant should take the same dose of
study medication hefshe was presorvibng whan the mechioation was diseontiraiad,
8.7.2 Mon-mandatory Intsrruption of the Study Medication wr Reduction of Study Medication Dosage

The avaluation of adverse reastions snd side affects, exeluding mandatory iterruptions of the
study regimen, is the responsibility of the Clinical Unit physician and the details of this evaluation are
It o this individusl, The prasence of g side elfeqt doss not require discontinuation of the study
madication. R ix the rexpons:diiity of the Climeal Unit physician to detesming iy aach case whather the
study rmedication shauld be continused or disgontinued, temparanly or nerraanentiy.
5.7.3 Precautions and Guidslines to the ise of Nifadiping X1

in addition 1o tha inilial ttration visits, the patlents will ba seen al Monitering Visits and Followup

Yisits sehseduded al threg-maonth intsevals for montoring safety! The Monitorng Visit and Follow-up



Visit procedures inciude an interim madical history and a limited ghysical examination, for example, vital
S

signs {blood pressure and puise). Blood tests will be performed ot basaling, and a1 siy months and

fiftean roonths aftsr enrolrnent. This information will be recorded on the appropriate study forms.

Special atlention will be givan 1o the following araas:

1.

$e3

4.

Mitediping decreases peripheral resisiance and can cause hypotension. Monitaring the blood
pressure during initial use and during titration is mandatory. A syrmptomatic fall in blood
preasure of greater than 18 mun Hg or 8 sysiolic blood presaure that iy isas than 85 mm Hg
wnald wammw discontinuation of the study medication.

Pariphurs! sdema caused by vasmdilabon of dependent artaviolas may soour while taking
roust evaluats the cause ard nature of the edemsa and make 8 decision abnut dosa redution
or dizcontinuation of the study medication,

Patlents with & known severe G stricture should not be sreolisd in the BTS. The study
masplication i contained in g nonabxorbable shell whicly is ehminatadd ire ithe fages,

Fotential interaction with poth cournarin and cimetidine have besn reported.  increased
prothrombin tme may ccour o the pabent iz on couwmann. Patients on cimatidine may have
increasad plasma levels of nifedipine, Nifediping may incraase the plasma leval of digoxir,

Patignts on digoxin should have thelr blood laveis of digoxin monitorad.

The most coramaon side affects reportad with nifediping therapy include headache, fatigue,
dizeiness, carstipatian, and nsusaa.  Othar gide affects inolude Bghtheadedness, flushing,
weakness, ruisely cramps, narvousnessoor mood shangs, palpltations, dyspaes, cough or
wheezing. The investigaior must svaluate and determine the severity and naturas of thess
sympioms and daterming i reduction of the dose of study medication or discontinuation of
thee study rmedication s necessary.
Satety bl testing, scheduted st the Soreening Visht {801}, Monitoring Visit 1 (MG}, and
Follow-up Viait 4 {(FV04), will include:

Complets Blood Count {CBOY with differential

Platelst count

Electrolyies {Sodium, Potassium, Carbon dioxide, and Chioride)
Blowed uric nitrogen (BUN)Y/creatinine
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SMA-1E

Caicium, Phosphorus, Glucoss
Magoesiurn, 1. bilreba, B, Bdivudin,
Chofastarsi, Une aoid,

Total Pratedy, Albumin,

Atkabne phosphetlass

Aspariate amingtransferass {(AST)
Lactate dehydrogensse (LOH)
Creating Kinase {LPE)

Unnalysis: dipstick 'and migrosgopix

In additinn, antiruslear antibodiss {ANA) using HEP-2Z substrate will be msasursdd at SVOT and
g,
5.7.4 GBuidslines for Monhoring Laboratory Parametars

Lahoratory tests will be performaed prior 1o enroilment (8V01}, six months after srvoliment (MO 1)
and at the end of the folicw-up paringd (FVO4), s described 0 Section 5,73, Tha Clinical Unit
phyyaician will be responsible for reviewing these data and for determining ¥ there are indications of side
gffents.  The following lsborgtory parametars would mandale an evaluation by the Clinical Unit

physician:

-

Hermatoorit less than 30%6;

2. Hatalet count less than 100,000;

3. Crestning greatse thar 240 mg%:;

4. Uringlysis damonstrates the naw ansel of proteinues;

5. Maw hyparglycemia of greater than 200 ma%,

G, Abnormal Bear function tagts with new slevations of alkalire phosphatass, SGOT {ALTY, or

SEPT {ASTY levels which the Charcal Unit physician deems significant; or

7. New slevation of the CPK levals,
8. 7.8 Blond Spacimens for Angillary Studies

Angiliary studiss which are planned carn be done on "hanked” sers and plasmea specimens, A 15
ot tibe for sera and 3 1% co tube for plasma will be drawne at 8VE1, MO, and FV04,
5.8 ADHERENCE

The patient should be askad to bring all empty, openad, and unopaned botiles of study medication
each e helshe visits the Clirveat Unit. The returmed study medication will be used for capsule counts

fur gsaessment of sdherenoe. The following guidseiines should be followead for counting capsuigs:



1. AT each visit the patient should raturn all unused capsules;
2. The capsules should never be countad in the presance of the patient;

1 should not e nanessary o coum every capsule i tha bottle--an estimale (O the nearest

£t

five capsules is sutfisient;

4. Urwpsned bottes should be returnad 1o the patiant as part of his/her next study medication

supply;

5. Onmsred hotties can be returned to the patiant &t the discration of the investigator, depending
o the numder of capsudes remmining,  Wasting study medication s 16 be discouragad;

G, Unused study medication should never be thrown sway in the presence of the patisn;

7. Eropty botties should be discarded only &t the Clinical Unit,

if the patient has forgotten o bring his/her madication 1o the Clirdeal Unit, the patient should be
urged to mall ampty bottles back 1o the Clivdes! Uit o 5000 ax possible.  However, if more than two
wasks elapse from the dats of the visit and the Clinical Unit hiss not recsived the emgty botdes, then
the information showld be considered (6 be missing and recorded as such on the appropriats study
forem,
5.9 IN CASE OF EMERGENCY

Patients will be informed to call the Clinigal Unit staff if any emergency or sids effeat ooccurs or
if they must deviste from the study protocol, The patients will be given phoneg numbers of tha BTS
Chinigal Unit investigators for both daytime and nighttime amergencias, Ao unscheduled smerganoy
wisit to they Chindead Unts wilh be done a1 any Bom it g deemad necassary.

i the study medication s taken by a child or angther individual, 8 conservetive assumption is that
the drug is nifedipine XL and the individual should be trested asppropriately. I unbdmaing must oo,
it should be done, F at ol possivie, without invalvement of any member of the Clindgal Unit staff. in
any caxs, the RTS Coordinating Denter staff shoudd be contanted as soon as pussivle for advice andfor
rtification conceming the unbdinding.

Thare are twe basic methods of unblinding study medications. The MORE desirable meathod is for
a roreinvestigator physician to contant the hoklsr of the stady madingtion codes and 1o sot
aceordingly, The LESS desirabie of the two mathods is for the sealed bottie labal to b opened at the

Chivioal Unig,
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CHAPTER &

ADMINISTRATION OF BIOFEEDBACK TREATMENT GROUPS

6.1 INTRODUCTION

Bahsvioral treetmars for Raynaud's phanomanon have been emploved since the mid-1870°s,
These traaumants have focused primarily on affecting peripherst vasedilation by increasing digital skin
tgraperature andior bload flow, and bhave invoived either termparature o slectromyogram (EMG)
biofeedbank proceduras alore, or in combination with other relaxation procadures such as autogenic
training {1,2,3}. Termperaturs binfaedback procedures invobve teaching patients 1o produce spasific
changes i paripharsl skin temperature and blood flow, while EMG biofesdimck involves produging
generaiizad reductions in physiclogical srousal. Autogenic rsining invoives the use of seifsuggestions,
ethe absenus of paychophysiological feedback, and emphasizes both spevific physiohgical sansatons
asguriniad with retaxation and gareral feefings of relaxation,

i the first controdled study (1), prirmary Raynaud’s patlents ware randorsly assigned (o recaive
either autogenic training alone or in combinauon with temperature binfsedback. A wait-list control
congition was also utifzed, with patents subssequently being randomly axsigned 1o the aforementionad
active tpatment conditions after four weaks, Overzll, the study subjects exhibited an improved
vasodiation inrespongs tooa cold stress test and reported decrsased frequenay of aitacks (ranging from
10-32%). Howsver, there wers no aignificant differences betwesn traatment groups, A subzeguernt
study (4} compared prograssive relaxation. autogenic trainmg, and the two protedures combinad, with
similar resuits,

Sines previcus investigations gerseally uilized vardous combinations of proceduras {Le.,
hirfeedback, mutogsnin and progressive relaxation), a subssguent study was conducted (2} in ordar to
cormpare the effects of temperature biofeedback slone (o either autogenic training or MG bictesdhack.
Additionally, temparatere Diofeedback was administered with and without sxposize o a mild coid
stress 10 the finger.  Thers wers significent differances among the groups in vassdilation and
symptoratic waprovearnent, as well as in muscle tension, Reaert rate and reportad stress. Patients

receiving temperature binfeedback with or without uold stress extubited significant elevations in gkin



wmparature, as well as significant decreases in raported symptom frequency during the foliowing

‘

winter {67 % and 839%, respeativelyl, This symplomatic improvement was maintained o1 twoe and three
vear folfow-up, Ditferences in other physislogics responses including muscls tensian, heart rate, or
reparted strsss were not demonstrated, Patients receiving EMG blofesdback or autogenie training did
rust axtibit either significant changss in skin temperaturs or symptomatis improvemeant {17% and 33%,

respactivelyl, however they did exiibit dacreases in muscla tension, heart rate and reported siress.

Subsaguant ifvestigations attempisd o replicats thess firslings, as well as to examine the possibis
% ¢ { :

underlying reechmiisre of action of the irestroent provadures e, adranargic responsivity),  The
findings of the sarlier study wers replicated with patients receiving termperature binfeedback raporting
sigriticant reductions in vasogpastic attacks (80% and 815, at one-year and two-vaar follow-up
respectivelyl, whils patigris receiving EMG Biotasdback ar aufogenic changas exhitited lHittls or vo
sympiomatic improverment. There were alzo significant differences aming the groups i thie ability 1o
inoraase skin finger tamperature and capilary blood How measured by radioisotops clearanes), with
only the ternparature bioteedbsck group exhibiting significant changes. Finally, indra-arterial propranclol
was demonstratad o biock a significant proportion of the hicfsedback-induned vasodiiation, despite
use of digiial nerva dlockads, suggesting a ool vasaular adranergic raceptor defest,  However, in a
Ister study of physioiogiss! reechandsms (8}, plasma catechudamine tan adrenergic agant} levals did not
shange thaing tsmpersiure bicfesdiack or autoganic training for primary Bavynaud's patisrgs.,

The uze of behavioral reatments for secondary Raynaud’s phenomenon has besr less susoessiol
than tor the primary form of the disorder, and reguits have ganerally baen mixed. Several case studies
1Gsuggested that scigrodermaa patianis treatet with tamparature bintesdback wete abis to incresse
thadr digital skin termparature and demonstrated some symptormatic improvemant,  However, thase
findings have not been rebably replicatert. In sulimequert controfied invvestigations {7}, 24 patients
megting classification oriteria for systemic solerosis tas defined by the Amercan Collegs of
Hheumatology) ware randomly assigned o either tlemperative bigfeedback, EMEG bictesdback, or
autogenic trairing.  Only the patlents who recsived temperaturs biofesdiack exhibited sipdficant
ncreases in their finger temiparature during treatment and follow-up. There were no differennes amang

the groups inothe frequancy of vasospastie stiscka or in the physiclogical dats obtained charing



ambulatory monitory and laboratory cold stress tests. It is unclear why temparature bicfeadbsci s
inafiactive in redusing symptoms in solerodenma patients, desplle its demonstrated ability (o nCraase
finger temperature. However, it s likely that the uniderlying pathophysiclogy of secondary Haynaud's
nhenamenon s diffarent than that of the primary diseass.
£.2. RANDOMIZATION
Patiands assigred 1o behaviorsl interventions (= 1807 will be randomily assigned 1o elther
tenparaiure biofeadback 4= 75 or frondalis EMG binfeedback training (ro= 75},
8.3 TENMPERATURE BIOFEEDBACK THERAPY
$.3.1 Schedule of Sessions
Adl patients will receive tan bicfesdback vraining sessions, adrministersd Twice par wask, over a
five-week period. i the svent a patient i3 unabla o complete trestmant in a five-wask period, a8
raxdrmnem of tan weeks will be allowed 3o complete gl sansions.  mwnediately post-traatment and at
the conclusion of tha onseyvear follow-u, 1he patisnt will also undergs & voluntary coritrol assessment,
at wideh he/she will be asked to attamot 1o inaresse histher fingsy temparature in the abssnge of
fnedback.
$.3.4 Mathods
Biofaedback Training Sassiora
Al tiofeedback sesgions will be cordusied over approximately 80 minutes, with the exception of
the first seasion, which will reauire appraximately 90 minvges, Durtrgg this initial session, the patism
will be introducad 1o the biofeedback therapist and the rationale and proceduras will be explained.
Al sessions will inciude:
1. A tereminute adaptation pedod to sdlow the patient to acanramodate 1o the grviroreoent and
for physiciogival rexponses 1o stabiize. No data will ba collacied during this tims
F. A 18-rpinute bassline paried, durdng which the patient will b instrunted 1o rest quietly,
3. A 18aminuie Bofesdback traindng pericd, during which the patient will recsiva auditory sl
visusl anatlogue feadback of skin ternperature. The patients will be instructed 1o increase

tigfher finger temperature using any menial means,



Data ooilected during the baseling and biofeedback pericuds will be used for within-aublect session
compansons.  The patient will ba asked to rate histher level of relaxation thras thmes during each
session: at the beginoing of the session; at the and of tha basehne penod; and at the end of ihe
seoxinn., Ratings will b coriphaed using & 0-100 mm seales (Relaxation Visual Analogue Seale).

The patent will be instructad 10 pracuce the techripes on & dally hasis.

A test with s minoy coid stress will be included in twg of the bioTeedback sessiuns {Sassions § and
BY. Al other sesxions wall be  conducted without a cold stresser,  The cold stressor will invalve
iocalized cooling of the third digit of the dominant hand 1o 2002, Coohng will take place for tan
redrates, foliowad by an additonal six minutes of fsedback in the absence of cooling.

Home Prastice

Al patients will be asked 1o pragtice biofeedback tachmgues at homs, 18 minutes, twick per day
suring the training period. They will be encouraged to apply the ischniques theylearned in their natural
grvisonmang in order 1 abolt or pravent vasespastic sttacks. R owill be recomanerntad that patients
sontiris 1o vtilize the techniguss indelinitely, emphasizing e use as = skill soqguisition, which rmuast
be practiced to be effective. Comphance with homs practine will s assessad utilizing homs practics
iogs to be completed by the patient,

Yotuntary Controd Ssasions

The Voluntary Tontrad Sessions, conducted post-treatment argd ot one-year latar, arg designed to
asssse a patient's ability to produce valuntary ohanges in shin teroperature iy the absence of any
Hotesdback., The seasions will foliow sasertisdbyiie game forrnat a3 the biafeedback trairing sassions,
ichading:

1. A 10-minute adaptation period;

2. & Pf-minute paseling peood; and

3. & 16-minute voluntary teraperature contrel period, during which the patient will be asked 10

wwrease ms/her finger temperature using any rmantal means {but without biofeedbachkl.

These sessions will not nslude the use of a ¢old stressos,



Setung

Al sassions will take place in g light and sound-attenuaied room. Ths ambisnd temperaturs will
ve mairgsingd g 23° + 1°C with soft lighting,  The resarding sauipmant will be locatad in & room
separate from thea patient. When the tharapist is nol present in the blofesdback room, communication
with the natiant will be constantly maintained vig an intarcom,

& patient rooms will ba equipped with large reclining ohairs, Tha patient will ba askad to =it in
a serni-recumiiand position, with his/er arms resting on the armyest.
#.3.3 Physiological Recording Bguipment and Quantifivation Procedures

Frvsioingical data recording will inchude bilateral finger temperaturs as well as frontalis EMG (sas

Kantico: 6.4, Frontals EMG Biofeedbachk Therapyl Pinger tempenture will Be recorded bilaterally from

the distal, paimar surfacs of the third digit.  As previousty mentioned, biotesdback wiill be provided
frome the dorsinant hard, Temperature will berecerded mirsge by minute during the bassline and

training perods of aff sessions, using two J & J T-68 temperatire trainers. Ambient roont temperaiure,
and cold stinulus temperature will aiso be electronicully racorded, Al patient sassion data will be
storect on a oomputer disk and sent 1o the RTS Coordinating Certer [or analysis. Visual feedback will
be provided vis o farge, visual anaiogue meter, with the needie movemsnt indicating the degras of
wgroparature change., Auditory feedbach will congist of a variable piteh tone, with ochanges in piteh
sorresponding 1o tamparaiure changes.

Tha colg stressor tast wall be conducted utdizing Povsitamp NYE-2, a cormmareatly available
devies, which provides locabzed cooding of the finger and/or hand, This devics will be used to coot the
third digit of the dominant hand {from which blofeedback is provided) from 30% 1o 20°C at 1%Cimin.

Therapist Charsciedstics

HBeocause this is a multicenter clidsal trial, there will 'ha some varability amang the therapists
regarding their level of education and prior biolesdback expenence. To manimize the etects of this
vanability, all tharapists will meet mindmal educstional standards,  In addition, the therapists will e

arefully selecied to have high quality interprrsonal skills, because tharapist characteristins may be
imporiant in tha conduct of bioleedbank (8,8,10), Al therapists will be trained to conduct the study

at centralized training sessions.
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5.4 FRONTALIS EMG BIOFEEDBACK THERAPY

Since rontalis EMIG binfoedback therany has bedn shown 1o produce ne ismperaiure framing
sffects and no signifinant raduction in vasospastic attacks in primary Rayraud’s subiects {2,11,14),
i is includad in this study as a control group for the Temperature Biofeadback Group. There i3 no
atternpt to includs o "hiind” procedurs or falss bisfesdback condition since it is relatively sasy for both
the experimenter and the subject 10 detect decsplion in piofeedback studies {euy., eye biink and
swallowing produse brief increases in fromialis EMG) In tha onty published double-biind study with
Raynaud s patients, neither an EMG biofeedbachk group nor a temperature bisfeadback group isarnad
their respective physislogical rasponss and not surprisingly, thare was nu freatment gffeot ior aithay
condition when compared with unreated contrads,
§.4.1 Frontalis EMG Training

The schedule of sessinns for frontaiis BMG bisfeedback training will be identical 1o that for
temparature biofeadback training. Al petients will receive ten higfeedback training sessions,
administered twice per waek, over & five-week period. in the svent patiarts arg unabis 10 complate
treatrmsnt iy five waeeks, a maxmen of ten waeks will be aflowed to compists all sassions.
imrpadiataly  post-ireatment and one vear ister, the patients will undergo a viduntary control
asgaasment.
8.4.2 NMethods

Hiofeadback Training Sessions

All hiofeadback sexsions will be conduated over appraximately 50 minutes, with the exception of
the first seasion, which will require approximately B0 minstas, During this initial session, patients will
he intraducen 1o the biofeedback therapist and the rationais and progedures will ha explained.

Al sessions will inohudse

1. A tesrninite adaptation period 1o allow the patient Lo scomnmdats 1o the snvironment, and

for physisiogical responses (o stabilize. No date will be collscted during this thme.

3. A 18-moinute baseline, during which the patised will be instrusted 1o rest guiatly,



3 A i18minuts biofeagback raimng pariod, during whish the patient will recelve auditory
fsedback of frontatis FMIG activity. The patient wilt s iInstrusied 1o decrease his/her forehnag
fmascle tension as mush 88 possible using any mental rmeans,

Data coftacted during the basseline and binfeedback pariods will be used for within-subject sassion
comparisona.  The patient will be asked tn rate histher level of relaxation three times during eanh
seagion: ot the begirming of the sesaion; at the end of the baselineg period) and a1 the end of the
session. Ratings will be completed using & 0-100 mm seale (Relaxatinn Visual Analogus Seals).

The patients will be inatructad (o prastice the techniques on a daily hasis,

Home Pracuce

The patient will be asked to prantice biofeadback tgcholgues at home 15 minuies twice per day
during the trairing periad. They will be encouraged to apply the techniques they learned inthelr oaturs
environmant in order 1o abort or prevent vasospastie attacks, 1t will be regoromanded that patients
nontinue to utiize the techriques indelmitaly, ermphaxizing the use as a skill acguisition, which must
pe practiced 1o be effective. Complianse with home practice will be assessed ulilizing homa practice
fags, 1o e compieted by the patient over the training oericd,

Volurtary Control Ressions

The Volumtary Control Sessions, conducted post-treatment and at one-year falfow-up, are designed
1 aasens w patisrd’s ablfity 1o produss voluntary changas in frontalis muscle tension in the absence

of aryy hicfeadback. The ssssions will follow easentialiy the sare format as the bisfeedback training

ss

sasiong, including:
1. A T-minute adaptation period;

& 18-minute baseline penod; and

3. A 18-minute voluntary relaxation period, during whish the patismy will be asked o relax
fissher forehend musclas usirg any raentai roeans but without Biofeedback).

Sattirg

Al sessions will take pisce it 8 hght and sound-attenuated room. The armbisant termperaturs will

Q

be maimiained a 23 19 with soft lighting,  The rscording equipment will be focated in s room



separate from the patient. When tha tharapist is not presant in the bicfeedback room, cormrization
with the patiant will be constanty maintsined via an niercom,

A patient rooms will be eguipped with wrge ¢ selining chairs, The patisra will be asked to sit in
4 serairecumbent position, with his/her arms rasting on the armrest. The patient will be instructad 1o
avaid all physical mansuvers such as hand movemaen . Freousny fasial movemsnds, o changes in
hreathing or tensing of muscles.

£.4.3 Physislogioal Recording Equipment and Quantification Procadures

al data recording will include hilataral finger temperature as wall ax frimtabs EMG.

Physiolog
Frontalis EMG will e renorded using a standardized placement of EMG electrodes. Active alacirodes
will be placed 2.5 o above each eyebrow and 10 om apart, with a groundd slectrode centerad batwean
thean (1), MBS disposaiss sibver/siiver chionide elesirodes will be usad and slsctrode gel will ba ugad
as tha conductant mediam. EMG will be recordad using = bandwidth of 20-1000 Hz, rectifiad, angd
averaged {RMSB) over one-minute periods, Prior io the sttachment of slgotrodes, the patient’s skirowil
he prepaved by lightly abrading s surfags and cleaning it with aloohol, wrtil rasistance is reduced 1o
10,000 Ohrnsg. The skin temperature will be recorded bidaterally from the distsl, palmar surfacs of the
third digit. Tha tamperature will be recorded minute- by-minute during the bassline and trairing perods
of all saasions, with two J & J T-88 temperatura trainers.  Arobjent room tamperature will also be
sirotronically recorded, All patient session date will be stored on a computer disk and sent 1o the BTS
Coordinating Dentar for analysis. Auditory feedbask will nonsist of 4 continuous tone, which warias in
pitch in dirsct proportion to the sxtent of muscle contraction i the facial muscles {EMG voltage,
ractified and sveraged with 8 thoe constant of 0.5 sexonds).

N cold srressor et will be utitized for the EMG bicfesdback conditions.
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7-1
CHAPTER 7

END POINT ASSESSMENT

7.1 PRIMARY END POINT
711 ntrodoction

The relative effectivanass of sevearal therapies for symptoms of Raynaud's phanomenon will b
based on measurernents of the freguency of occurrence of Raynaud's phenomenon symptoms,
Although g number of features of Raynsud's phanomanon attacks {raguency, severity, duration,
threshusld for initiation) are possible end points, only the number of attacks per day {frequenayl is
beliaved to be coumed raliably snough 16 serve ag the primary end point. Therefors, the nul
nypothasis to be testad is that there are no differences in daily attack rates among groups of patients
treatad with temperaturs biofesdback, frontelia elentromyogram (EMOL bisfsedback, nifediping XL, oy
nlacebo during a sne-month perod 15 months alter inftiation of therapy.

The possibility of introducing biss reduces the attractivenass of ralying on subjective ratrospentive
raport of the daily attack rate, as bas been used in previous blinded drug studies {1,2,3). Mowever,
deviging a nompletely objectve maans of determining the frequency of & symiptom {in this case allack
ratel without relying on the inherently subjective recognition of altacks by subijanis is not feasible.
Arhulntory electronio monitoring of firggsr tempsarature was considered but ix balleved to be wo
sxpensive, cumbersmme, and urdested to b practical for use in the RTS8, A mathod of counting
Raynaud's phenomenon attacks which refies on patient seif repnres but gives some sataguards against
svar-raporting of attacis has been gewsad and is desaribed below {Ssction 7.1.28. T mathod rafies
on the recognition of the fingsr and hand color changes that ocowr as a result of Raynaud's
phenomanan, but includes a method by which an abiserver inded to treatment group can verify that
% charsoieristic attack scourred. Hacause this methiod of counting atteaks has face validity, g has
riot himan praviously tested as 2 msans of sounting the ocourrencs of Raynaud's phenomenon sttacks,
a roonitoring systern will be o plscs o eveduate s parformance after the first 28 patients have had
tha opportunity (o complets it inthe period betweer the Soreaning Visit {SY01) and the Randurnimation
Wistt (RYO1). Because z senond method of sounting sitack rate is alse mcluded in the study, na data

or subjacts will be jost if the color Wentification methunt i3 not reliable for some urdoressen raason.
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fecauss of the possible low number of Raynaud’s phenomenon avents ooaurring (antry of a
subject requires only a minimum of twe attacks per day) a ralatively long period of counting lone
monidy bas heen selected to alow detection of a changs o attack rate as & conseguance of therapy.
Thers will ba thrae one-month peniods: 1) pefors initiation of bioteedback or drug therapy {inunediataly
nefors the Randomization Visit, BVOTY 2) after biofesdback therapy is completed livwnediately after
Boliow-up Visit 1, BYO1); and 3 one year after campletion of bioteedback therapy limmediately aiter
Folfow-up Visit &, FYO3)
7.%0.32 Critaria for Primary End Pelmt

Color changss of the digits are the most often recognized, and indeed, the classi cab idantifying
featuras of Raynawd’s phenamenon (4,81, The changes most frequently observad are blanching i
igits due o complete arterislar closurs, syanosis dus 1o sluggsh blood Tlow in the digits, and redness
due to reastive hyparsmia {4). O thase, the lsast distinative is redness because i zan be sasn on the
hands of many noarmal ircdividuals in response to environmsrdal changes. Tharelors, redness is not
suitable for definitive identificston of Raynaud's phenomencn evards. Blanching {whitaning) of the
firagers, particularly whan associsted with a olaar Hine of demarcation, is the most distinctive gobay
changs and determinadon of its pressnce by medical history bax been verified as the most rad flabie
identitier of Raynaud's phenomenon (8,71, Cyanosin of digits often loftows Blanching in Raynaud's
pheromanon but may occur without blanghing in individuals who suffer Raynaud’s phenomanon
sacondary 1o 8 connective tissus disease. Therefore, the patiant’s recognition of either blanching or
cvanasis will be used o identify Rayraud’s phanomenon.
7.1.3 Bethod of Counting Frimary End Pole

Tha idertification of blanohing and/or nyvanosis iy study panticipants is the basis for docurnentation
of the socurrence of Raynaud's phenoroenon in the RTS, Each patient will be instructed iy tha method
of abssrving and recording information about attacks, The patient will be instructed 1o look at Hsdher
firtgers and bands when an attack occurs. Daing 50 sbviously reguires that the patisnt recognizes the
pocurrence of an attack. This may happen in several different ways, all of which are scceptaide stimuli
for subjects 1 examine their hands, Thess stiruli include bappenstanasa recogrution of color changes,
sensation 0 the Jdigits, another parsor’s recognition of color changes, or assoclation  with

environmantal conditions that the patient thinks ara fikely (o triggse an atiack.
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Whart the patisnt perceives that an attack is ocourring, he/she will compare appearare of hisfher
digits 1o a seriex of nine photographs of digits. These digit photographs depiot digita of normal color
{five panelal and digits with either blanching {one panell or cyanosis (three pansis) that oscurred in
Rayrauds phenomenon patients, The patents will siso compare their hands with a series of hard
pansis that represant both normal hands and hands experiencing a Raynaud's phenomanoen attack. The
study participants will be asked to carry the two groups of photographs {Hngers and hanwds, mountad
on a side of 2 3" < BY card) at all tmes. The pangis on the "Hnger” side of tha card will be nurobered
1 through 2; the pansais on the “hand” aide of the card will be lettered A through £

Althemagh color charts have not pravisusly been used to identify individual Rayneud’s phenamenon
Attacks, they have been used for the diagnosie of Raynaud’s phenomenon (8,75, The color ¢hwmrts have
heen found to be reliable in differant nations and acruss races, This last point reguires some emphasis,
Although it would seem that individuals with more skin plgmentation might pereive the color changes
association with Raynaud's phenamenon sttacks differertly than do patients with lsss pigmentation,
the same calor oharts have baen used (for disgnosis of Baynaud's phsrwanenon) with patients of
differant races without ditficulty faricg, personal sommunicationt. This phenomesnon probebly results
from the Tact that the photographs are taken of the paloar side of the digits and hands, which are legs
pigrmented in alf indbviduals, and thet the recogriton of blanching and palior i one’s own hands may
miciuge "filtering out” intervening pigimant,

A1 the time an attack is recognizad, the study participant is 1o complete an “asttack card”, The
attank cards will be supplied in tablet foran, attachable 1o a plastic-gncased color chart which has the
finger panels on one side ardd band panels on the other. Tha subiretr will use the attack sard 1o racord
the date, time, the numbers of the finger panels and the letters of the hand paret wihich most closaly
resemide Hislher sxdremities. One sard will b comiplated fur each Raynaud's phenamenion attack,

The recordaed number and iatter will allow a blinded obasrver tolater identity true "gold standard”
Raynaud’s phengmenon attacks v 3 more objective manner by couming only thuse attacks b which
planching or cyanosis was recorded for sither fingers or hands, A very anporiant point ix thal the
patients will not e told which of the parels rapresant trug Raveaud’s phanomerory altacks.,

The package of aitack nards and two color charty will be small anough {87 x 5% to b portable

sincs the participants will be asked 10 keap this device witly tham constantly for three ane-manth



7
intervals so that atiacks can be recurded soncurrerdly with thelr seourrence. The completed cards will
be gerd to the Clinios! Unit on a wesbly scheduls,

For the purpases of counting the number of Raynaud’'s phenomanon atiacks for the primary end
point, a 30-mirute interval betwaen times of attacks will be reguirad to count attacks 5 two separate
events. This interval is basad on the knowiadge that 1 is aoften difficult for a patient 1o be abls 1o
igentify the casagtion of an attack, but that the average duration of an attack is 15 minutes (Fresdrman
R, personal commurscation). Although some individual attacks may be missed by use of this 30-minuts
nterval, the system allows for distinguishing two attacks from the contnustion of ong attack., &
Ravraud's phenomerwrt attack will thersfore be judged to have taker plage when the patient has
wiarnified & time of ocourrance rmore than 30 minutes alter the time of he fast attack and the patient
nas identifiad a finger of hand panel which depicts either blanching or tyanosis,

1.2 SECONDARY END POINTS
7.2.%  introduction

Measurarnent of featuras of Raynaud's phenomanon other than the numbisr of attacks will add
sddditional urelarstanding to the study resuits,. These features, including theration, sevarity {of pain
andior numbness), associated diaability, and steps taken by participants 1o sbort or allevigte attacks,
nave been ussd in previous studies of effectivensss of therages 11,2, 38,816,171, 12), While many
e are of potaraial interest, ondy a few will ba reguested in order 1o avaid burdening the study
patticipants with lengthyy forma that may siso lessen overail carophiance with the RTS8 Protocol
7.2.2 Misthod of Subject Reporting of Sscondary BEnd Paoinis

Secondary end points will include the numbar of atfacks recorded incdaily diaries, to be completad
at the snd of sach day for the thvee-month pariod between Jarwary and March in 1824 and 1395 for
patients enrolied in 1993 and betwsen January and March in 1985 and 1938 for patients enrplied in
1984, Patients who complate the Traatment Visits after January 1 will start recording attacks my the
charies orig waek afier completion of the Treatmaent Visits.) In order 10 boister compliance, thegs dally
digriss will e packaged in booklets sulficiant for ang week's reporting. Each patent wiil ba instructead
1o mad the bookiets to the Clioeal Urdt by prepaid mail on g weskly schedule. H the bookists are not

raceived by the Clinigal Linit, the patient will be contacted By t8iephaone.
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The patients will be asked 1o use the daily dairiss to record the date and tme of commpletion of the

digry antry, the monber of Raynaud's attacks that occurred during the previous day, the average

guration of the attacks, an sstimate of the attach saverity.

7.3 GLOBAL ASSESSMENTS

7.3.1 Globhal fsseswments by Participants

Broad inquiries ragarding the severity, freguensy, and consaquences of Rayrawd's phenamenon
G ¢ g

attacks will be roade of the participants prior 1o traatment and at threg-month intervais throughout the

follow-up parind, 0 addition, some information concerning the impast of Ravnaud's phenomenon

attacks will be ascertainad i the self-adminstared Guatity of Life Parm {see Chaptar B, Quabty of Lifed,
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CHAPTER 8

QUALITY OF LIFE ASSESSMENT

8.1 INTRODUCTION
This chapter desaribes the asseasment of health Quslivy of Life {(HQL) srlimportant mnderators

of HOL for patients in the Raynaud’s Trastment Study (RTEL The primary purpose of the RTS s 1o

assess the effectiveness of pharmacnicgion and behavioral treatments in reducing the nurnber of
vasospasiic attacks experignced by patients with primary Raynaud’s phenomenon. A subsidhary aim
of the RTS is to provide indormation about the relationship batwean siress and frequency of Raynaud’s
phenomenon attacks, inchaling data regarding potential rmoderators of the suess-attack relationship,
The objactive of this part of the RTS iz 1o develop an appropriate Health Qualivy of Life pratocet
dncluding measures of stress and moderators of stress and HQL for this patient popuiation. - Thix
abjective is achieved by developing & protoond that iz bassd upon axisting, standardized instrumants,
and hy modifying and extending those nstruments as needed in order to mzke the protocal murs
sonsistent with the needs of the RTS. The RTS provides an apporiundly 1o lsarn much more about the
quality of fife, maderators of quatity of ife, and information aboul the effects of stress on liness
sotivity amuong patients with primary Rayvosud's phanomerser, This informiation s of  particuiar
mipariance given the surrent lack of data on the subjeet,
8.2 DEFIRITION OF HEALTH QUALITY OF LIFE

it 16 oy ganerally acoepted that guality of dife s an imporiant dimension 01 assassing the
sHeotivernass of medioa! trastmaents {1} Quality of fifa has beer congaptushized m various ways.
Aucording to Shumaker and sollesgues, quality of Hife g & multhdlimensional aonstruct which refers to
@ parson’s overall satisfaction with hife and his/her ganeral sense of well-being. 3ix dirmensions are
proposed: cognitive; srmotional; sooial; physical; inthmagcy; and productivity.

8.3 RATIONALE FOR SELECTION OF RELEVANT QUALITY OF LIFE DOMAINS AND SELECTION
{F MEASURES FOR £ACH DOMAN

The effects of the diseass on the patierd’s quality of iife s viewed as important infaormation to be
cottected i the BTE. in addition, i3 important o assess the changes i quality of e amang patients

assigned o the differant studdy trestment groups.



Batients with prmary Faynaud’s phenomanon bave vanable symptorns, but often they desaribe
elings of dizcornfort, numbress, tnging, and pair, They may have o raduced capacity to uss thelr
hands, which can irgerfers with slrnoat any task. Thus, sithoughcthedr alilty to manipulate thedr hands
may be impairad, thelr overall physical funclioning is not genarally lmited. Given ths paucity of data,

it is not olear whether the vasoapastic attacks bnpact on othey domains of the patient’s He., Howevar,

it seermns reasonabla to suggest that the occurrence of attacks may be as g with some ermotional
distrass such s arndety and depression, as weall as with mingr cognitive disturbanaes in allgntion and
remory. H patients are congerned about the potantisl occurrencs of an attack in certain problermatic
shtuations, it sesms pausible that they may avoid those situations {s.g., cockiall parties whaere thay
might ha expected o id = cold drink, or shopping in grocery stores near the frozen food sectiond.
Thin could lesd to s redustion in the freguenay of sociabizing or st least going out to:publis situations,

Given the uncertainty swrounding the effects and congsgusnoes of primary Ravraud’'s
shanormenon for the patient’s physical and ermotional functioning, the approach 1o the assessmang of
HOL was to assemble a wide range of wems, encoinpassing the entire spactrum of problems and
difficuities that patients with prirfary Raynsad s phenomsnon might be axpected 1o facs, from miner
inconveniences o major proviems.  In this fashion, the Quality of Life protocst provides enough
sensitivity 1 capiure subtle HQL changes as 8 rasuit of treatment, At the same time, it will be able
o wapture and asssss more severe health threats and sonsequences should this be anssus smong this
group of patients,

The GFE-38 questionnaire, devalopad by the Rand Corporation {21, provides tha general moded
guiding the assessmaent of HOL in the RTS. The suestionnaire helps 1o identify the domaing argund
whinh Rayroud s-xpecific assessments are made. In addition, the SF-386 will be administered in s
standardized format at the initial scresning session to il voluntesrs for the study. By administering
the standardized SF-38 (o everyone prity 1o recruiiment ) wall be pogsible 1o collect data that will silow
us: (&) to compare Baynaud's patiants 1o other payent grongs; and ) 1o compare participants in the
RTS o nonparticipats using a standardized health guality of iife measure. Administration of the
standardized SF-386 will allow for comparnson of responses to tha 8536 (o responsas on the Raynaud's

speciiic HOL instrument that was developed expressly for the RTS. At presant little is knowno about



e relstonshin betwean diseass-specific and global HOL sssessments. Nor iz there much conssnsus
about which type of assessrnant is best. The RTE can help provide information on these important
LS.

HOL dimensions for the Raynaud's specific instrument were selscted because it was thought that
they might be rmost affected by aymptoms of Raynaud's phanomenon, study madisations, as welt as
by hiofeadbask, Table 1 shows sach quality of life dimension sontained on the Raynaud's spesific
guesticnnare, the rationale for its inclusion, and the instrumants or items that are proposed to measure
it.  Each may be affectasd by tha iliness, study madication, or by biofesdback treatment. The
gimensions (o be measuwred and their rationale are described more fully below,

8.3.1 Cognitive Functioning

Bix items have been written 1o agsess mamory, consentration, language ability, and spotisd
orentation.  Thase items are sdapted frive the Pittsburgh Bypass Project, an NHLBIMunded study
examining psychosocisl pradintors of regovery from coronary bypass gralt surgery,

8.3.2 Emotional Funciioning

Emotionatl functioning will be asssoged usdrag 4 cors set of Marng that appesrs ot the 8F-388;
tapping anxigty, depression, and vigor. Thess Rems will be supplemented with two addivonal anxisty
iems from Speiberger's {31 State-Tralt Anxiety Inventory. Inaddition, the Quality of Life Questionnaire
wiudes Tour items taken fromthe Affect Balance Scale 14) that are designed 10 assess anger, hastility,
and rexentmand, Finally, 8 set of six fbwos consenrung sleen has been included becnuse of olose
redationships that haoee hoen observed i the past between sleap disturbances and depression and
anxiety.

8.3.3 Socisl Functioning
Twe relavant iteros on the SF-38 ware adapied to measure social functioning and activities, We

plan to supplement these items with one additional itam taker from the Pittshurgh Bypass projest,

webrinh affiows for g dirent assessmard of perceptions of charuge @y soniad funcHoning across Bre
£.3.4 Physical Funciioning

A set of Rayraud's spesific physinal functioning items have been prepared for this siudy. In

5

addition, patients will giso respored 1o the physicat funciioning Hems containgd on the 5538, The



B4

ingtruction for thess items containgd on the Havnaud's-spacific guestionnaire have baan rewriiien o
foocus the patienis’ atiention on their Raynaud’s ayraptams. The items on the SF-36 tap mors basic
actvitigs of daily living, and are perhaps hetter suited for patients with rmore severs mitations on
phiysical functioning.  Given the lack of information about the level of impairment exparienced by
prisnary Raynasuad s patients, however, privwry Ravnaud’s phenomanon patients will be asked 1o
complete these more basis physical functioning tems ax wall

8.3.5 intimacy/Sexunl Functioning

Two items on sexual satisfaction and frequenoy of sexual activity used in the NHLBl-sponsored
Post Coranary &rtary Bypass Grafy (POST CABG) Brudiey will sed 1o assess this category of HQOL.
8.3.8 Productivity

The 5F-38 containg savaral items assessing the degree o which the respondents’ amaotional and
physical bealth have wmpasted on work and related aativities ncluding astivities involvaed in the
mamienanss of a hornel. These itams have been ravised slightly and expanded to prinvide the Dasix
for the disesze-spaciths assessment of produntivity.
8.4 OTHER ELEMENTE OF HEALTH QUALITY OF LIFE
2.4.1 General Life Satisfaction

in addition to understanding how Baynaud's phenomenon impacts on specific quality of life
dirpansions, it may alse be uselul o aszess how the dinesy impacta on the patients’ sverall s
satisfaction. in this way, a detgrmination can be roade of the significance of the patients’ ilinsss in
mgiher ovaerall e gquality, Overall Hfe satisiaction will be asgessad usging the Ladder of Life Scale (B)
and the Satisfaction with Lifa Scale {8}, Both instruments have been used repeatsdly and suncessfully
irt the past (0 assass general life satlsfaction in diverss freatment groups and subjent populatinns,
8.4.2 Pain

Pain i an aspect of prirmary Raynaud’s phenomenon, and could impact sigrmificantly on athar
dimansions of guality of life. A number of questions have been assarmbled 1o reeasure the inteasity and
fraquency with which the patients experisnce pain,  This pain-assessmeant battery also includes

guastions dasigned 1o measure the extent to which the patients’ pain intarferes with thew daily



aotivities gt work and a3t home, The ftems for the battary come froom o vanety of sgurgas, including
the Fiitsburgh Bypass Project. Some itema ware alzo specificelly written for the RTS.
£.4.3 Perceived Health Status

Parcuived haslth status reflacts the person’s genesal apprasal of histher oversl health,
Parceptions of heslth have proven o be significant predictors of important heslth sutcornes in past
research (g.g., 71, The 8F.38 acrtains one itam designed to tap perceptions of overall perceived
health, Two slditional items from the Pittsburgh Bypass Project will be added 1o the SF-38 e, in
srdar to obtain separate assessmants of perceived emotionsl health and perosived physical healthy
Agaociared erms axk how satistiad the patients arg with thelr healih in these three sreas. Together
these six Hems wil conyrise the measure of peresived health status at baseline. The follow-up
guestionnaires will cordain three additional, paraliel itarma designed to tap parceptions of change in
thase thrae nealth status categorivs over time,
B.4.4 Symploms

Rayraud’s patients suffer from a varlety of different symptoms.  The study medication and
bisfeedback may also add to the sympiom gxperianes, through sids efigcts or by sensitizing patients
1o hodily states and sersations. Bymptoms will be agsessed using the ' Coben and Hoberman Inventory
of Praysica! Symptoms (CHIPS, 81 The CHIPS containg & list of 38 carmimon physical complaints, many
gt wihich characterize sympiors of Baynaud’s srad/or are Hikely side effents of treatrent (sge Chapler
5. Adminixiration of Study Medicationsl.
2.8 MODERATORS OF HEALTH QUALITY OF LIFE
8.5.17 Social Support

Thare ars several reasons why 18 important (o 4ss8ss aspects of the patienta’ social aupport,
First, suppart may st as & maoderator of treatment etfecta. Patients with strong support networks may
comply with treatmsnt regimens roore thoroughly, thereby leading to larger reatrment etects. Sevond,
sooial support is known o moderate the sffects of atress {8}, Sinve thers i3 an interest in
understanding how stress radates (o fraguency of attacks, s also wperiant 1o sssess moderstors of

the stress-sitack ralationship,



Social support is typivally assessed In one of twa ways {Cohen & Wills, 1985}, (ne way is 1o
raeasure the persor's parsention of the amount of support {of various kinds) that is available.

Altarnatively, support can be operationalizad in terms of soolel ntegration, tha degree o which the

persan can wentify a network of close friands anyd parucipates requlardy i organized social groups
The distinction is important because the two ways of assessing support are often associatad with
different paiterns of outoomes {8}

Both types of measures will be used in the RTS. Perceived support will be assessed by an
abbreviated form of the Hand Social Sumweet Sgale (10}, 3 stenderdized instrument that taps

parceptions of various Kinds of suppert. In addition, the positive social support terms from the Harnd

measure will ve suppliroented with five iterns that are dasigned to measure perceptions of negative
soninl support in the Putsburgh Bypass Project. These iterns measure the extent to which poople ara
being particulatly nonhelpful, or ars oot helping 1o the sxtent that the person thought they would,
Social integration will be asseased by four tams takany from the POST CARBG Studias,
B.8.2 Stress

Ar important subsidiary purposs of the prasent trial is 1o explore the relationship between stress
and Raynaud’s phareymenon attacks. Riress could impact on the aoourrence of vasospastic attacks,
mast likely throngh the activation of the sympathetic nervinus. systam, This provides one rationale for
aziuding = assessmant of stregs,  Additionaily, aven if one s net interasted i the relationship
betwesn atress and stiack frequency per se, using sirsss ay 8 sovariate may heslp 1o slucidata
relationships betwaen traatment end aifack frequency that would otherwise go undetanisd.

Stress ix usually assessed in one of tweo ways) as the number of life averts that have tranapired

1

and ine the form of more generio seifreponts of pertgived stress. Bince both mathods tend 1o produce
suviiar kinds of azsociations with outeomes, only ong measure of parcsived stress will be used in the

RTR, in ardse Lo kesp patient burdsn 1o g minimuar Morg congretely, stress will Be assested using the

>'\\

Parcafved Stresas Seale {11}, & weall-known and wall-used 5 frperanived stress.

8.5.3 Coping
i strexs is importsd in pradiciing Raynaud's pheruwnenon atiacks, then coping responses 1o stress

shoubd moderate the stresg-attack relationship, Studving the affects of coping shouid bl anbance
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the understanding of the role that stress is pleying in producing Ravnaud's phenamenon attacks, it is
possibie 1o agsess coping responses both as a apegcitic set of reactions to speoific probiemns
sncauntered, and as a more atabie and general det of coping sitvies that the person brings to bear
across diffsrent prablem domains {12 Prior rasearch suggests that thess two types of coping
responses {situation specific vs, ganeralizad) are only moderately related {12}, suggesting that each
type of coping response may add unigus pradiciive power,

The Coping Criemtations to Problems Encountered Bcals (COPE, 12) will bs used to assess
sityational and dispositionsl coping.,  This scale provides information abowt 186 different caping
catagories ranging from problemefocused coping, to positive reinterpretstion, to dermial and merdal
digsngagament, Prior work (13 suggests that the scale s peychametrically sound {g.g., fastor analysis
of the scale typically yigids 15 factors), dnd the sdale has besn succasstully used in several priov
healtnralated stadtes {e.n., Carvear et al,, i prasg).

8.85.4 Parsonality Fantors

There are s number of perasnality foctors that could be assagsad in clinioal trialy such as the RTS.
Hather thar be nonselective, howsver, gn attempt was made 1o identify personality factors tha
promiss 10 be most rafrvant to the nature and goads of the RTS. Five factors were identified. They
aray  private body conscibdusness, msasurad by the Private Body Constiousneas Scaie (4} private
sei-conaciousness,  measured by the Fevised  Prvate  Sseif-Consciocusness  Soais {18}
optirnismepeasimism, measured by tha Life Qdentation Test {(LOT, 18} self-estrem, messured by
Rasenberg's {17} Self-Exteem Saoale; and nalroticisay, rmeasured by ftema salacted from Eysenck and
Eysenck (18} {rom previcusly published standardizad maasuras,

Thase personaiity charanteristics are important for ditterent reasons. Private body sonsaiousrass
has to do with the sxtent {0 which 8 person focuses on his or har physiofogy, and is alert to changss
in physiological state. Thus, this variabls may operate as an wmporient modersior of hiofeadback
affactivensss. Peopde whue tard to focus on thelr physiology may be batter candidates for biofeedbank
training than thoss who do not possess this charscteristic,

Privats self-conacivusness e impaortant for two reasans. First, prior research {19} has shawi that

peopie righ on this characteristic ars more commitied 1o the goals thay adopt, and ars more mativatad



to complate tasks successiully than are persons lower in private seff-conscicusness.  Thix grester
corrgmiond rnay relate to treatment effectivensss in important ways. Sscond, prior research has
shown that private self-consuinusnesgs plays a role m reagtions to stréxs,  FPor example, high
satfconsclous persons seem bufigred from the effenis of nagsative life events (20}, Private
self-consciousness also ssems o modergls relationships amornyg stress, optimism-pessimism, and the
devalopment of physical sympioms {18},

Qetirvism-pessivism s important because of it5 role In reoderating reactions to stress {211 To
date, this characterintic has besn linked 1o more favorable recovery following coronary artary bypass
grafr surgery {223, and 1o less distress following surgsery for breast cancer {13}, Thase aranot the ordy
veneficial hoalth effects that have beern found for this vanteble. Forexampie, optimism has bean shown
to be an important variable in desling with indertiity problems (23}, and with worries concerning
specific heaith threats {84, 281

Optirnisnepessimism may aiso play a role n treatment sffactivensas. That is, optimists generally
axpect good sutcomss 1o aoour 1o them.  This positivity may carty over 1o positive expeniations
regarding the sffectivensass of ther trestment. This mgy intwn increase compiiance with the treatment
raghimen, whimaisly resding in graater reatment suceass

in addition 1o the gersvalized miicoms expectanvies assassad by the Life-Crientation Text {LOTY,
four guestions ware craated (o ausess siustionrspecific sxpegtancies.  These iterns inciude fwo
guestiong which ask patents 1o irulioate thelr degree of condfidance that thair Baynaud’s phanoamensn

zan be treated sucesssiuily with Nitedipine and with bicfesdback. Two additional items tap patients’
aseif-gfficacy expeactancies. Thease quastions assess the degree 10 which patients feel that they will be
able 1o succesafully executs tha behaviors nacessary o benefil from treatrmant with Mifediping and
with Bioieedback, Resesrchers bave argued that self-afficaey expastancies play 8 cantral rola in
nehavior such a5 coping, and underlie restment-induced behavior changesx (38},

Seif-esteam is important for many of the same reasons that optimism-pessimism ix important,
Migh self-esieem peopie may be more likely than low salf-estasnt people to velieve that thay hava the
skills needed to accamplish the biofeadback training succassfuily, Such baliefs may ralate in imporiant

wiays 10 actual {resgment  outcorngs, loymmtantly, there s evidence that self-esteen  and
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pptircisnr-pessimism are separale constructs {e.g., 7). Thus, sach may add uigue predictive power
o the RS HOL assessmant,

Finally, neuraticiarm may be an importand controel varable for uss in evaluating the primary ocutoams
measure of interest, the frequmrcy of vasospastic attashs, Strong evidencs exists that neurnticism
may act ag a nuisance variable in studies dealing with seifvreporied health status (28). That is, paople
Righ in neursticisre tand o report haightaned sympises of disease {8.g.. anginal, even though there
fa no underlying pathoiogical state {s.g., angiupapbically- dosurentad coronary artary disease).
asmuch a5 the BTS will rely on a3 saif-repartsd haslth cutcome {the patient’s judgment of when g
Raynaud's phenomeron attack socurs), controlling for neuroticlam when analyzing stiack frequency
may heln idantify sssociations that would ostherwise go undetesisd,

8.6 ABBREVIATED SCALE FORMAT

The Faynaud s-specific quality of fife rrotocot developed for the RTS s broad based, and atterrgpts
1o asaess »owdde range of potertislly important paychosesiel varables of irderest. A broad-based
approach was needed, relatively little s known about the Impact of Raynaud’'s phanamenon on the
patients socio-emotinnal Tunctioning., The BTS presents the apportunity te coliect thase data, The
breadih of the measires asserabied, however, craated concerns ragarding patient burden hacause of
the bme snd effort neesdsd o complate the messures. it would he difficudt, o not impossibie, (o
agdrninister all of the relevant pavehosauial seales inthelr entiraty. Ascordingly, abbreviated versions
of semz of the longer scales of intarest will be userd. Thus, for exampie, the number of Hems
measuring seil-extesm was reduced from tan 1o four, and the number of Rems MsasuUringg neuroBoIsm
was redused from twenty 1o ten. fams wers sslectsd for retantion sither becausse they had besen
shown 1o be good mroxies for the overall soale in prior research, or besause they had the highest
tern-total correlavons of any of tha iterms on the original scale. Prior research suggests thet scales can
oftan be truncated ia this fashion without any luss in psychometrie gquglity or predictive power {seg,
.., 11, 22, 28} Thux, the protocol pravides a roeans of obitaining information aboul 8 wide range

of variablas. At the same Ume, patierd burden cen be kept o 8 rndndroum.
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#.7 TIMETABLE FOR INSTRUMENT ADMIMISTRATION

Tha SF438 will e adiministerad 2t the Scorsening Visit {(8V01). The Quality of Life Farm will be
administered at the Randomization Visit (RVO1], Follopw.up Visit ¥ {(FV02), and Follow-up Visit 4
{(FVO4}. The fength of tirme {or administering the entire Raynaud s spenific Quality of Life protogot at
RYOT should not be owre than 45 mirues. Follow-up guestionnairas should not take more than 30
minutes to complete. AR guestionnairas will Be complated st the Clivteal Uit In general, the basaline
msasures should be administerad ax 300 a3 possible after the patient anrcils i the study and prior to
irdtiation of study treatrnent. Follow-up questionnaires should ba completsd after the patients have
completed the monthly daily diariss.
8.8 VARIATIONS AMIONG THE MEASURES AS A FUNCTION OF THE TIME OF ASSESSMENT

As noted above, the Raynaud's-specific Quadity of Life Formy will quntain o numiber of scales and
iterng that are designed o measure stable, snduring patient charactaristics. These variables only need
o be agsessed wwe &l haseling, Thus, followsul questionnaires will be shumier than the gquestinnnsires
completad gl baseline.  Table 2 summarizes the differences batween the Raynaud's-apeaific
ingtruments (o e used a1 different poirds o Gime,
8.3 PROT TESTE AND REVISIONS OF THE QUALITY OF LIFE FORM

The Gualivy of Life form will be pilotad on at lgast five healthy, non-Raynaud’ s partisipants, 10 test
for svceptability of quastions, readability, and length of thme for Ei-ii:"ﬂ:i‘:i&)'(?iﬁii’i(}li'i< it will aiso he pifated
on five Bayreud's patisrds g each Clinical Urdt, After one yaar, an analysis will be performed
CEMPAnng respares on the standardizad 3536 10 the bealth guality of e reaponses on the Raynaud’'s
specific haaith gqualitvy of life questionraire. Depsdding upon the degres of overiap between the two
ways of asszssing HOL, beth wdl continue to be adminmistared during subsequent years or the protosol

witl be mndified 1o inshida only one,



£.40 TABLE 1 Raynasud's Spscific Quality of Lifs Dimansions

Thmengion

Rationale

i Instrument

ftom

Quality of Life Dimensions

1. Cagnitive

#impact of pain
shmpact of drug

itaims adapted front the
Pittsburah Rypass Project ra:
smemiory, concentralion, spatiad
ability, fannuage

43,44,46* 487,
45> Hg*

P2

. Emotional

simpact of Hiness
#hmpact of t

ftams from 8F-36 & ABS re:
aniety, deprassion
hostility, and sleep

Y9a-,2%r,
32a:0,35a4,
4% 46 51 5302

3. Bocial

simpact of iiness
#Predicting
responsas o ik

Remg from 836

2%0,25-28.42,
47

4. Physical

eimpact of illness
sirmpact of ix

rems from SF-36

20a-.27an g,
3

5%
L

. Bexumi/intimacy

[

eirpacy of drug

2 tems from POBT CARG, 1
ftem from SF-38, and 1 itere
trorn Rand Social Support

3h, 210,386,387

&, Productivily

#{jutcome of
physical &
grotional
fungtoning

ftems from 5F-38

Oher Elaments of

Health Guality of Lifs

e ould moderate
imact of stress,
X

social imtagration itemas, and
nggative soaial support fams

7. Gensrat Life elununary measurs fHener's Satisfaction 126,137,143,
Satisfaction sPravidas veithe Life Soale, and 163,158,183
SOMERTISONn with Ladder of Life Scale
indbvidust
Aimansions
8. Pain #4¢ ax of Hinesx 1 ttemy from SF-38 and & naw 25-21
eimpans of 1 HEmy
9. Percaivard &L auld predict 1 item from §F-38&, 2 tems 1R 782,147,
Hewgith Status impariant hashth frorn Pittsburgh Bynass Project L AdA Ol
SUGOMmEs
15, Symptoms sMoasure of iliness CHIPS 224-263
#hMuasure of side
aifects of drug
Muoderators of Health Quality of Life
11, Social Suppornt Hard Sooial Suppaort Scale, 14

12, Giress & Taping

sloping could
nedaraie impact of
sirgss

#51rass could
wnpmet frag. &

sayv. of attaghs

Dispasitionagl version of the
CORE, situational varsion of ths
COPE, Percaivad Stress Scale

164-323
107120,
471808

13, Personslity

#Pradict how people
sope with attacks
sPradict whao
pangfits from tx

Body 20n8Ciousnass,
Brivata salfwonse.,
Suif-egtaem,
Optimdsm,

Specific axpectanaias,
Nesgoticinm

€3
&
&
NS

Nuots: Al iter nundsers refer to tem locathrs in the dske strument excapt thosa denatad by %" Thase numimrg
rafer o itwres that appear only i ihe fallow-up ingtrumant,



%.11 TABLE 3 - Scheduls for Administration of Soales

Baxeling

Core Hems

# Social imsgration
# Rand social support itema
& Negative social sigsmmy
# SF-38 (moditiad or supplemsanted 10 reflect Raynaud's specific concearmns)
- & tewns assassing current emuotionsl, physical and oversll health
10 Herns asaessing Hmitation m daily activites
-3 items assassing limitation of activities suapectad to be
influznced by Raynaud's
-3 itemis avsessing opact of phystoal haaldy and emotionsd health on dadly
sutivity and work
- 2 kam assessing impact of haalibo on social actvity {1 assessing extant,
the other assessing freg.)
- T ite agxessing npact of painon produstivity
~ 3 iterns assessing pain expearianee,
- B items assassing vigor, deprassion, anxisty
- B items ausessing anxiety and hostility
& Clothing waorn or aotivities done 1o prevend atiacks
& Bexual sativity {2 gems)
# Spmcifin expectanmias (salf-efinacyl
& Punotinnal status meaasure
& Sirgational COPRE
# Porgoniality rosasures
~Optirvdsm
~Belf-cansciousneass {ntrospaciion)
~Batasteem
<Body-conssiousnass
~Neroticism
8 uaiivy of life
-Diener's Satisfaction with Lite Scale
-Ladder of Life
& Digpositional COPE
& Symipioms
# Farceived Streas

3 Month Follow-up

# Core dems {with the exceptior of Seifveflicany, Paratnality roeasures and Dispositional

# 3 ierns gsaessing mental, physical and oversih heaith compared (o before tregtmant
& 10 erms assessing changs i functional staius aoross @ dumaing
# 3 items ausessing Raynaud's-specific health status

18 Month Follow-up

& Sams as 3 month follow-ug
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8.1

CHAPTER 9

PHYSIOLOGICAL MEASUREMENTS

%1 COLD STRESS TERY
%,1.1 Rationale

Patients with Raynaud's phanamenon ars known 1o De sensitsve 10 the cold {1, 23, Theratfore,
saveral mathods have been used o provoke vasospasm by oold expasure,  fdeaily, therspy which
revarses or improves a patisnd’s vascular response 1o a direct cold challenge would provide objective
evidence for henelit of the reatment, I fact, one of the faw studies to objactively misgsure a positive
effgct of Nifediping in patiergs with Raynaud’s phenomenon used skin temparalire recovery tims
folfowing a cold strass test {31, Tanperature binfeedback hax been demumnstratad fo inywove finger
rempmrature respoanses 1o oold stress (4, B

Cold stress tests have varded from producing a generalized ohill {8) to locaily cooling one finger
duning cuft cociusion of the digital blood fow (7). loe watar immersion has been usad, but this intense
cold chalienge is painhul and potantally dangerous to the patient. The cold streas tast 1o be used in
tha Ravnaud's Tregtmant Study (RTS8} is g rdid painiess cold ghalinrges which similates usuad dally cold
pxpesure: it involves placing the hand o arefrigerated chamber. This method was used sucrassiully
inv e raudti-aanter study of Hoprost in the tresiment of Raynaud's phendmenon in sclerodernma patients
{81, It provides a simple standard method of doing a contralled sold challenge. Skin tamperature iz
closely related o digital blood How, and it is reiatively sasy 10 measure and calibrate and can be
performed gt camparatively low cost. information 1o be coliscted from this test will include the rats
of coutmg, the troe it tekes fr the hand 1o be voolsd frure 30°C 10 18%C, the rate of rewarnming, and
the time it takes for the hand to rewarm after being challenged in the cold streas box. (2},
4.1.2 Bpecitic Mathod

Patisats will be studied in 8 quiet room with a xiabie snvironmerdal temperatura {27-28%C) The
gathsed will e dressed inciogse clothing, nlaced i 8 suping posiion, and 3 Y51 #4008 thermistor vill b
attached to the pad of the left or right middie finger. The patisrd wilt acclimate 1o the room

asiwvirarnent duning g 30-minie rest penod. The coid challengs will then be started. The patiard's



A
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finger skin temperature will be warmed 10 20° 4 2°C with a small heated blower, This bassline tinger
terperatire will be racorded el two-minele intervala for o reexipnam of len minuies. . The oold
chalfange will begin two minutes after v successive stabla finger temperature readings are obitsined
{temperature difference iess than & 390,

The patient’s hand will then be inserted intn the sold box {maintained a1-4 “Ch for a maximan
period of mine rinutes. Skin taraperature at each mirude art the time at which the finger termparature
resches 18°C will be recorded, I the Hinger temparature does not reach 18 CLothe finger temperature
at ten minstes post-insertion will be recorded. The hand will be withdraan from the relrigerated
charmber and the fingsr temperature will be measured at one-minute intervals for tan rainaitas. Al
mansurerents will be taken with the nand ino= horizontal position, leval with the right atriure. Patiamts

s have active uigers on thelr left hand wilh use their right hand for these measiremants. Patignta
with active ylcerz on both hargds will be sxeluded from tus assasament,

olg tolerance will be assessed by the total time it takes to cool the finger to ] 8, and the
change in finger ternperaiure per unit tire during cooling. Rewarming wili be assessed by rate of
change @ finger temparature after removal of the hand from cold boy into arahisnt ternperaturs,
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CHAPTER 10

PATIENT VISITS

10.1 INTRODUCTION

Eacit patient enrofied in the Raynaud's Treatment Study (RTS) will ba expectad o return 1o the
Chndcal Unit on multiple sooasions over o penod of approximately 18 manths, Procadures o be
completed include termpersture biofeedback or electromyagram {EMG) frontalis biofeadback training
for patients assigned to the hicfeadback grougs, and madizetion titration for patients assigned o study
medination groups (nifediping XL or placebo).  Patlerds will be monitorad for adherence (o study
treatment and for advarse effects.  intermaediate outcoms data will be coliected thres months after
arroilmant; emd point data will be oollected fiftesn months after erweliment. Detaills of the Boreening
Wisit, Randomization Visit, Manitorng Visit and Bollow-up Vish procedures are described in this Chapter
and-are awrwnarized in Exhildis 301 and 102,

10.2 SCHEDULE OF SCREENING VISIT AND RANDOMIZATION VISIT

Each patierst will coraplete at least one Burgening Visit (8Y01) for assessmert of his/her eligibility
i participate in the RTS. The Borsening Visit procedures include signing the nformed Consent Form,
review of the pertinent roedical history, and performance of the physical examination and apecified
laborgtory testa. The patent will by instructed in the use of the attack cards and daily diaries for
recording the oonurence of Raynaud's attacks (sze Chaptar 7, End Points}. The patient will comiplgts
e 338, o bried standerdigad instrument which mgagures fwalth quality of Be. The natient will be
asked to complate tha attack cards and daly diaries gunng the four-waek 1o fiva-waek period batwesn
BVOT and the Randomization Visit (BYQ1).

Pavients nonsidered 1o b eligilde for the RTS will be asked 1o return to the Clindea! Unit for the
Rarwiprnization Visit IRVO1). I the patiard meets the aligibility oriteria and i3 willing and able to
participate in the 8BTS, Clindeat Unit statf will request a trestment allocation frem the HTS Coordirating
Center, via the sutomated telephons randorsization system (ATHSB). Once a trestment allocation has
been issued for a patient, the patient is enroiled in the RTS. Folliow-up of the patient is remuired and

the patisnt will be included i study analyses, sven it he/she never receives study tregtment, Othsr



procedures 10 be complated at RVOT inciude the baseline physisiogical assessmant tses Chapter 4,
Physiological Measuremenis) and the Quality of Life Form {see Chapter 8, Quality of Life Asseszment).
10.3 SCHEDULE OF FOLLOW-UP VISITS

Farticipation in tha ATS reguires patents to complete multiple visits to the Clirdeat Urdts over a
nariod of approximately 18 months. Specifically, exsch patient sorofled in the RTS will be expected to
retursy toothe Clinieal Linit for ive 1o tan "Trestment Visits™ (T07 10 T10), and for seven Mnitoring
Vigits or Bollow-up Visits thersafter. The schedide of ctacts and procedures are summirized in
Exivbite 101 and 10.2.

During the first five 1o six waeks after sowolimant, patients assigoed 1o the biofesdback traatmant
gronaps will return 1o the Chinizal Unit ong to two times per waek for biofesdback training (see Chapter
&, Ternperatire Biofeadback). Patients assigned 1o the bicfeadback traatmaent groups will return to the
Ohrdeal Unit for a "Volurdary Control Assessment Visit™ (VOO1) one week alfter completing tha
Tregtiment Visits, for assessment of thelr ability to raise the temparature of thair fingers.

Durirug the first five weshs after enrollroent, patients asaigned to the ndedipine XL or placebo
groups will return 1o the Clindeal Unit for five Treatment Visits, primarily for medical mmonitoring and
titration of the study medication {ses Chapter b, Administration of Study Maedieation].

Each scheduled Manitoring Visit and Folfow-up Visit will include an interirm medical histary, with
spacial attention to possible side effscts of study medication, general siate ot walb-heing, argd other
partinent information such as use of non-study medications. At VR, Follow-up Visit 1 {(FYQ1), and
Faltow-up Visit 2 {FVO3) the patients el be given the attack cards v recording information
congarning the cocurrence of Rayomed's attacks during the subsegquent four wesks. I addiion, tha
natients will be given the deily disrins fiy racording the occurrence of sttacks during the period
petween SYOT and RYOT and for January 1 through Maerch 31; thess daily disries will e distributed
at the Ol Visits mmesiiatsiy precading January 1. Phyvswologica! "cold box” testing ia scheduled st
BVDT, Foliow-up Vigit 2 IFVOE, ang FY03. The Quality of Life Form will be completed at BYD1, FY32,
and FVQ4,

Although it would be ides! for each patient 1o somplets visits 1o the Ulinical Units exactly as
seheduiad, this may not alwaya be possible. Therafore, tims windows for Monitoring Visits and Follow-

up Visits have been sdedined, as shown i Exhibit 140-3,



T3

Fvary effort will be made to maintain cordact with the patiants 3o that off pardeipants will have
an assessment st the end of the scheduled follow-up pericd. When & participant falls to keep a
scheduled appaimment, Clinecal Unit stall are sxpectad 1o contact himbar immediately to reschedule
the appointment. i a participant stops returning for scheduled Monitoring Visita and Follow-up Visits,
every sffort will be made to obtain at isast some key information, such as information concerning
morbigity.

Any patient whs doss not complite a scheduled Monitoring Visit or Follow-up Visit within the
definad trne window for that Visst will be considerad as having missed the Visit, A Missed Visih Form
will be completed for each missed Visit, The patient will remain in the BRTS. Efonts will be mads to
mainiain contact with the patient and to obtain information about the patient’s medical status. s
patient ik considered 190 be lost to follow g, specigl procedimes will be folfowed 1o use avatiabis
rasouress o ascertain the wiial status of the patisng,

1644 BERICUSR ADVERSE EFFELTS

individugt cazes of serious advarse affects that are pogsibly related to study treatrnants will ba
raported mmediately by the Glinigal Urdt physiclan 1o the Clinieal Qoordinaling Cerder and 1o the
Progravn Office by tetephone and facsimde {see Chapter B, Adrinistration of Drag Trastment.

10.8 CLOSE-QUT PROCEDURES

Close-out procssdhures will be performed at the snd of each patiwd’s participation i the RTS (ses
Chaptar 15, Close-mut Proceduras), o the fall of 1996 patiargs will bacdnvited (o return in groups (o
the Chindcal Units to bainformed of thelr study medication assignmant snd to review the available study

resuits,
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1.6

Exhibit 10.3

Time Windows” for Treatment Visits

IDEAL DATE

VISIT ; {Weeks}
ﬁiafeaeiig:s” To1 1.0
TO2 1.5
03 2.0
T4 2.5
T0O5 3.0
TQ8 3.5
TQ7 4.0
TOB 4.5
108 5.0
TG 5.5
YOO 6.0

T02 2
TO3 3
104 4
TOS 5

* Treatment Visits and the Volumary Control Assessment Visit are ideally completed in g
five to six week pariod, hut may be complated in a period as long &5 elaven weeks.




Tirne Windows® for Follow-up and Monitoring Visits

Exhibit 103 Continued

I2EAL DATE

VIBIT | {fonth}

FYOT 3 121015
FVO2 4 16 10 25
MO 8 36 to 38
MOZ g 3% to B
M3 13 52 1o 84
FV03 15 85 to 88
B4 16 68 te 72
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CHAPTER 11

CONDUCT OF THE STUDY

147 INTRODUCTION

Achievermant of the obisctives of this mullicenter trial will reguire the collshoration of many
differant peopds {patients, Chnical Unit persannel, consullants, sic.). The investigators will have 1o be
wainad in all aspecis of the Protocst, the study data will have 1o be monitored by the Ravnaud’s
Treatmert Study (RTS8 Coordinating Center staff, periodic data reparts will have (o be raviewed by
special aormmittess, and various ongoing quality cantrol procedures will have (¢ e established.
142 TRARGNG ARD CERTIFICATION

Bators the atart of the study, training sessions will be organized for Clinicad Unit personnel. Ths
Protocol, Manual of Oparations and organizational structure of the study will be clearly expiained. The
training session will cover procedures for collecting patient data, procedures for complating studdy
forms, argd instructions in the mechanics of study form edit procedures. With the ausistancs of Core
Laboratory personned, rrocedurss for collaoting ardd provessirug study spegcimens will alzo ba ravisvwesd.
i new personnal join the RTS while it is in prograss; a special training session couid be scheduled at
the RTS Coordinating Tsrder or in conjunction with a site visit 1o the Clinlcal Unit,

Each Clindcal Unit hospital participating in the RTS8 is required 1o have opbe oy owre ndividuals on
the atalf certiffed 1o perform tha tasks of the physician, nurse-coordinator, bisfasdback therapist, and
physisdogical assasament technician. Tralning and/or expariance i addition to campietion of spacifisd
assigriments are reguired for each individuat 10 become certifisd,

T1.3 DATA EDITING AND MARNAGEMENT

Tha cornpinted arud keved stady torms will be edited by computer for severst kinds of deficiencias

and srrors:
1. Unanswerad o dagible Hams.,
2. Values of quantitative variables which are muitside n prese! rangs.

Values of qualitative rasponsas which are not permissible tusually due 1o data entry errors),

<

4. Chnmsistescies amanig fams within a form,



5. Gross inconsistencias among forma from ditferant visits for specific variablas,

Batient identification number and nans code, follow-up visit number, and follow-up visit date

533

BrIOrs Of Inconsisienciss.
For each detacted 2rror a corrantion procedure will be initiated. The Clinical Unit staff will be instructed
o nomplete corrsction forms and 1o send them omptly 1o the RTS8 Coordinating Canter xo that the
somputer data fia can be corrasted,

A computer inventory of alt forms received @t the RTS Cowmrdinating Center for gach patient will
e developed and maintained.  This inventory will moke It possible to ganerate a list of study forms
wehich are past due and to sand auch Hets to the Clinisal Unit investigators, Another computar file will
sontain the keved data from all the study forms receivad from the Clinical Units and the Core
Laboratory. This file will be struciured 10 sliow sasy addition of new follow up forms for each patient
and wifl be designed so that alf of the forms for a givarn patient can be linked together to facilitate
aralysis,

&r the tirme the BTS Coorginatirey Center raceives o formindinating that s patient bas baan arvolied
it the trial, it will generate an Appoiniment Schadule lsting the expected dates and the parmissible
time windows around these datas for the sompletion of Monitoring Visits and Follomw-up Visits, Thase
schedides will be st to the Clinical Units to aid i sohedulirg patient Monitoring Visits and Fallow-up
Yisits, In addition, at the raquest of the Princips! vestigatyy of & Clintoa! Unlt, the BTE Coordinating
Cantar will attempt o voate natisnis who have besn lost 1o follow-up for the prposes of sollenting
final end poing nformatia,

Periodicaily, selacted items of data In the computer il will be histed in 2 compact but readable
form, ané of Two pages per patient, and sent In Ine appropriate Clinical Unit. Sralt ot that site will be
askad 1o check whethsr the deta recordad in the RTS Courdinating Centar's compniter file correspond
to the dats in the Shnizal Unit records, I addition, sorme investigators may find these fxts halptul for

patient managemant pumposss,



11.4 QGUALITY CONTROL PROCZEDURES
11.4.1 Monitoring the Clnical Units
One aspest of guality controd will consist of management reports generated by computer about

the study forms and their data. The reports will include:

1. Patient enroilment according 1o Clinical Unit.
Murnber and parcentags of forrog with detected errars acoording to Clinical Uit,
3. Numbsr of delinguent forms scoording to Clinigal Uity

4. Numper of migsed examinations according to Clinical Unit.

B, Number of delinguent iaboratary specimans for analysis by the Core Laboratory asccording 1o
Clirneal Urdt,

Cihgr indicatornn of work perfrmance and aghersrme o the Protocol will be: summarized
meriodizally,

She visita 1o participating Clirdcal Units 1o regoles probiens may be scheduled st the discration
of the Executive arngl Steering Cammittess and/or the Data and Safety Monitoring Board and the
Program Oifics.

11.4.2 She Visits

Btaff of the RTS Coordinating Cender and the NHLB! Program Office will visth the Clinical Units

routingty and whern mdisated on the basis of the Cliniza Unit's perfurmance. The objectives of the site

visity are o iraure that training has bean effeotve for BTS parsonngd, o irmure that the study

gouipmant fs in ling with 878 specibeations, 1o taln 8BTS persorwed sz neaded in dats oollegtion
procedures and o irouble-shoot problems in carrying out patient sxaminations. Patient sxaminations
erast processd smionthiby, i a logizal flow which aveids uralue burdens upmr patients’ s and makes
affective une of Climeal Unit resmarses

Later in the study, raturn site visits will focus on varification of procedures and datg, A randoam
sampls of data in the BTS {oordinstingg Center computer Bles will be vernlied against RTE patient

records, Study personnel will be recertified,




11.4.3 Monitoring the Cors Laboratories

Retiable central coding and reporting procadures and appropriats internal and externsl monitoning
procedures for the RTS Core Laboratory will be devaluped. Quality cantrol reports wt the perfarmancs
of tha Core Laboratory will be prepared penodically for review by the Steering Commities, the Data and

Satety Munitoring Board, the NHLBI and any other appropnate groups.
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CHAPTER 12

ORGANIZATIONAL STRUCTURE

12,1 WNTRODUCTION

The participating investigators and centers in the Baynaud's Treatment Study (RTS) collaborate
through a study organization which is desigred o maintain continuity of operations and o facilitate
affective communications and cooperation amorwg the various study units. Exhibit 12-1 sumimarizes
the study admirustration, The participaling centars are fistad in Exhibits 13-2 and 12-3.
12.2 PARTICIPATING CENTERS
12.2.1 Cliniog! Units

Fiog CHirdost Unlts, ooated st msior medizel centers/hospitals in the United Statas, participats in
the BTS. Ciinical Urits are responsible for screaning and recruitment of afigible patients and aolisction
of all clinical information and test data reguired by the RTS protocal
12.2.2 Chnical Coordinating Center

The Ciinical Coordinating Center at the Clindzal Trisls and Surveys Cuorp. in Baltiroore, Marylard,
has primary responsibdity for the stuely’s statisticst desygn, dets collaction argd management, and
analysis of RTS resuits. The Coordinating Center staff in cooperation with Clinical Unit Investigators
develop the Manual of Operations and pratest all RTS forms. The Coordinating Carier stail are alen
rasponsible for praparingg and distributing regular BTS progress raports and sumimary notles, prapanng
raports for the Date and Safety Manitering Board, preparing data bank study snalyses, and snsuning
tha guality and aceguracy of dats collection. Tha Coordinating Certer staff assists in the paining of
Clinigal Uit staff,
12.2.3 Biochenvsiry Core Laboratary

The Core Laboratary is regponsibie for: 1) devslaping incooperation with other BTS investigators
standardized procedurssy for collection of specimens formnadysis of binnhemical measuraments; 2}
monitoring spacimens submittad by RTS Clinigal Units for condition, timelinegss and completaness; and
3y performing bincherueal assays ore gl RTS apecwnans submitisd in a tirmely fashion with

documaniation that adequate standards of accurany and precision wers malntaingd,



12.2.4 National Heart, Lung and Blood institute Program Office
The National Heart, Lung and Blood Institute (NHLEBI Program Office in the Behavioral Madicine
Branch is rasponsible for the overail direction and adminiatration of the 8BTS, The Program Offics staff
provide gensral orgardzational and sciantific guidance for the study and monitor the study’s progress
for the NHLEBIL Statistical guidance s provided by representatives from the NHLEBUs Blostatistios
Research Brarah,
12.3 STUDY ADMINISTRATION
12.3.1 Study Chalman
The Study Chairman, appointed by the NHLEBL Diractor, bag major responshiiity for the sclentific
direction and adgministration of the BTG, The Study Shadrmarny
1. Advigas tha NEHLE Progreary Gfics on data mgnitoring and ather ixsues of importanas w the
averall conduct of the study;
2. Develops and maintaing, with advice fram other study participards, aninternal organizstionsl
stravture that roeets the needs of the RTS and the NHLBL

is informed on all aspects of swdy operations and, using the study organization daveioped,

v

formufates study polioy and wakes action 8y necessary 1o insurs the smooth operation of the
stuicly;
4, - Appoits study Sarticioants 1o sppropnats posthions and commitisss s nestdad;
5. Ssrves as Chairman of tha RTS Sisering Commitiee and Operations Commities; ard
$. Barves as an gx-officic, non-voting, member of the Data and Ssfety Monitoring Board,
Ths Study Chairman bhas besn appointed to serve for the duration of the study unisss other
srrangemants are made by mutusl agregmeant between the Chairman and the NHLBI Director. I the
evsrd that the Study Chalrman s unable 1o serve because of resignation or death, the NHLBI Directar
will appoint a new Studdy Chairrman.,
124.3.2 Dats and Safety Monitoring Board
The Data and Safety Muonitoring Beard {DBEMB} is comprisad of an independent group of axperts
i retevant blomedical flelda, blostatistios snd bicethics, The Study Chalrman and the Principal and the
Co-Principal tnvestigaton from the Courdinating Center, and repressniatives from the NHLBI Program

Ottics aiso participate as norevoting roemberns. Tha DBME meets at least twice a vear, fte primary role



13-3
16 10 advize the NHLBL on aff poliny miatiers redating 1o the RTS. The DSMB has rasponsivility for
protacting the scientific sonduct and integrivy of the 8TS. s functions moluds:
1, Review of the RTS Protonol;
2. Review of any changes i the design or operation of the RTS which are recomimended by the
Steering Cornmitias;
3. Reviewing the RTS perinrmance, progreas and findings at regular intervals; and
4. Formulating recommendations for continuation or terminaton of the RT3 based on the
enrolirnent of a suthicient manber of patients,
Recommaendations made by the DEME must be approved by the NHLBI prior to implementation.
12.3.3 Sisering Committes
The Steering Conmmitiee 15 composad of the Study Chairmar and Principal Invastigators from each
BTS Clirdeal Unit, the Core Laboratory, the Coordinating Center and the NHLB! Program Office, This
comunittes privvides the agientiifc direction for the study and masis pariodically 10 858858 progress.
Tha Steering Cormmittes iz rasponsible for daveloping the final protocol and for carrying out the

protecnl, The Study Chalrman will represent the Stearing Committee on the ISMB. Rucommendations

by the Steering Committes are subiast to approval by the NHLBL
The folfowing technicsi subcornmitiess have een sstabiishad:. Experimental Design, Endpointa,

Ehigitdiity, Pavohophysiclogical Reactivity Testing, Biofesdback, Mediestians, and Quaslity of Life. These
suboamirsitteas were charged with responsibility for developing spgcific araas of the RTE Protocol.
12.3.4 Operstions Comunities

The Operations Committes is the operational arm of the Steering Committes, and s compused of
the Study Chalrman, the Frincipal investigators of the Coordinating Center gl the Core Labwwatory and
reprasantatives of the NHLB! Program Office. This commitise parbicipates in reguiariy-schaduled
conferance calis,
12.3.5 Publications Committes

The Publications Comunittes i3 responsible for ravdewing ot proposals sudwprited for arsiliary
studies or data bank siudies, and for reviewing snd approving alf sbhstracts subinitted fo scientibic
mestings ang all manuscripis sebmitied for publication frorm BTS end polnt, parallel, data bank or

aacittary siudivs,  The awembers of the PuliBcations Qonmittas are apamsintad by the Study Chairman.



EXHIBIT 121

RTS ADMINISTRATIVE STRUCTURE
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EXHIBIT 12-2

RTS STUDY CLINICAL UNITS

Clinie
Mumber Cliniead Unit Mame Location

o1 The Johng Hopking University Baltimors, Maryland

3% Medical Univeraity of South Charleston, South Carsding
Caraling

33 Univarsity of Medicine ang
Dentistry of New Jorsey Newark, New Jeragy

G4 Linwersity of Pittsbirgh Prttsburgh, Panrmsydvania

3% Wayre Siate University Detroit, Michigan




EXHIBIT 12-3

RYS CENTRAL UNITS

Study Chairman
. Leonard Bielory
Univarsity of Medicine and Dentiatry of New Jersey
Mewark, New Jersey

Coordinating Centar

Clinical Trials and Survays Corp.
Baitirnore, Maryland

NHLBL Program Offics
Rahaviorsl Medicine Branch
Bethesda, Marviand

Core Laboratory

To be named.

vl
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CHAPTER 13

POLICY MIATTERS

13.1 PUBLICATION POLICY
13.1.1 General Statement of Editoriad Policy

it ix anticipated that Baynaud's Treatment Study (RTS) will gengrate considerable new data reiative
to patierns with Raynaud's phenomanon. The purpose of the RTS Publications Coramittae is (0 foster
and guids developmard of soientific réports ariginating from data obtaned in tha BTS. The scigntifie
irtegrity of the orofpot regquires that sil dota from all RTS sites be analyzed study wide arsd reported
ax xuch, Thus, aromdividus! siteos not expeasted o report and publish data collscted frora its site alore
unigder the y-line of the RTS, Devaluprnent of substudias o dats hank studiss dealing with spasific
arabysin gre encouraged, Al presentations and publications of any type (BTS or releted studiss} are
axpmoted o protect the integrity of the mein objectives of the wearall project. Maior findings witl not
ha presented prior to releass of "mainiine™ rasuils of the xtudy by agrestmant of the antire study groun
of Principal Investigators, The Pubdications Soromittse will prapare recommiandations conaerming the
tming of presentation of mainling results (ncluding papers on design and roethods) and dasignation
of the meetings 8t which they might be presenied and will submit these recommenddations 1o the
Stesring Comwnities for approval,

Publications will bea grouped into five general types of papers (see Sastion 13.1.2). Topics for
gonsideration 1o 'be developead into publications will be genarated from questinns or hyvpothesis that ars
subrnittad to the Publications Cormitiss by investigators, study coordinatars and other RTS staff. Tha
Publications Cormumittes will prinvitize each reguast, A writing group with a designataed Chawperson will
be recommended for eash topic and this recommendatizn will be forwerded 1o the Staering Committae
for approval,

The Stearing Cormmitize has primary respons:hility for the sclentdfic condust of the study including
all end point, data bank, ancillary, and irdependent siudise {dafined below) as well as for afl
publications and pressrdations evaiving from RTS.

vestigators at all BTS sites, including the Core Laboratory, the Coordinating Cantar, and NHLEI

Program Office have soual status with regard to developing protocals, participating in such studies as
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approved by the Steering Committes, and coliaborating in the development and publization of rasearch
papars based on BTS material, With the approval of the Principal investigator, swudy coordinators ared
othar TS statf st the various sites are enconraged 1o participate in this process.  The BPublications
Comunittee will develop standards {or regqular evaluation of the subraission ardd completion of these
protocols.

RTS invastigators at Clinical Units or Central Units proposing studies that reguire the sollaboration
of ane or more of the RTE Central Units {e.g., Core Laboratory or the Coordinating Cartar) must
contact tha appropriate individuals prior to submission of & given roposal, The appropriate statf in the
Central Units will participats in drafting the proposal, indicate their willingness to participats, and
idantify sourgas of fureling 1o suppart the levsl of etfart requirad for the project.

The Coordinating Certer atal! must be consulted vy the development and analysis of protoooly that
racpiire review of accumulated dats from the Clinlcal Units or data on file at the Coordinating Centar,
The Comrdinuting Centar staff and NHLUB Program Offlce stalf are avaliable to colloborate iy designing
argd carrving ot alb RTS rexearch.

13.1.2 Types of BYS Hasearch

RT3 regsarch and the resulting presentations and publications may be grouped into the foliowing
categories:

1. Dasign paperis) and reports on methodology:

2. Maior findings;

3. Dats bank ostudias:

4,  Ancillary studies; and
B, independerd studias,

Distinctions amang these types of studies dre given i Section 13.2. Rasearch ather than analysas
of protocol data roay be conducted prior 1o the end of the RTS investigation and ix strongly
ancouraged, so that the maximuen indformation can be obtained irom this study s so that the methods
far svaiuating and analyzing study data foay be rafined in preparation {or later analyses.

13.1.3 Authorship
The first publication{s} pertaining o the fundamerntal goals of RTS nvalving patients enrofied in

the RIS will have guthorship iderdifisd on the byline as "the Paynaud's Treatment Study Broup.©
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nelividuals who contributed apecilic secuons of the publication and rmembers of the ad hoo Writing
Subconunittes which prapeared the manuscenpt will be identified in appropriate footnotes. An appandix
Hsting all Principsl and Co-lpvestigaiors in RIS will be included at the wwd of the manuscript's text,
it is intended that there will b more than one publication concerning the roajor goals; these
publications will Hst the writing tearn as the authors an behal! of the RTS study group.

13%.1.4 Furposs of Procedural Guidslines

The procedures adopied by the RTE investigators for utilization of RTS data are intended to protent
the intarests of alf participants in the study, to assure that study data conform 1o the requivenients of
study design and are accurataly prasentad, that authorship is appropristely acknowisdged, that the taxy
ot each publication is welbwritten, (0 ensure that all lnvesugators are aware of ongomg analyss

projacts, 1o avoid dunlication of analysis projects and to ansurs that publication or préseniation of RIS

data doss not soocur without the koowisdge and approval of the Stesring Cammittes,
12.4.5 Restrictions on Which Data Mav be Relsasad

RTS findings which might jeopardize the continuation of the prajent will not be releasad to RTS
Investigators vr the puble unti the end of the study, at o time desmed appropnats by the RTE Data

and Satety Monitoring Board, the NHLE Projsct Othies, and the Study Chairman,

13.2 DESIGH AND METHODS REPCRTS, MAJOR FINDINGS. DATA BANK, ANCILLARY,
ANDIMDEPENDENT BTUDIES

13.2.1 Design Papery and Reports on Mathodology

Manusgeripis concerning the overall design, protocad, progedures, or organizational structure of the
RTS which do not invebles major findings or data collsoted on BTS patients may be published prior to
the ead of the study, Such major publivations will be developed and reviewad according (¢ the same
guidalines used for reports of major iindings.

NMany public prezentativons or publications about RTS which do not involve protocad data, date bank
ar anciilary study data {s.g., grand rounds talks concerming the study's genaral design and obiactives)
will niot require formal preliminary review and approval by the Publications Committss, Howsever, i
thare is any doubt, investigators are asked to Hrst consult with the RT: Opsrations Commpittee
indicating their intantion to publish or prasent the material, in ordaer to avoid the premature reiease of

KT8 data or the inasppropnate publication of confiderdial information.
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13.2.2 Reports of Major Findings

A report on major findings is one sddressing the fundamental goals of BTS or that involbves
protocal data {such as nureber of vasespastic altanks) which cannot ba released prios 1o the and of the
study, Thesa studies will summarize the findings based on the sotire study population and will be
writtan at the conclusion of the project.
13.2.3 Data Bank Studies

A data bank studdy uses data, specimens, or recordings, whicht arg routinely sollestad on patients
whe sre iogaed, sereenad for entry into, or snrolled in RTE. Anslyses of these data are usad o answer
a specific acienulic guestion. Data used in this research are not cirectly relaled to the fundamental
goals of the RTS, Dats bank studies must be approvad by the Pulllications Coromittse and Operations
Coramittes and ratified by the Steering Committes. Al presentations oy publications gre 1o be reviewed
foliowing the mrocedures authined halow,
13.2.4 Ancillary Studies

A ancillsry study uses supplemaniary data that sre collestsd on patients who are fogged,
serssnad for entry into, or sorolisd in RTS, over and above the data collection raquired by the RTS
protownd, Such studies gre restricted to consideration of a specifin tast technique o involve orly
suppiemental data collacted on RTS patients and may be performad by aelected Clrdoal Units rather
than at all Clinfoal Unita. Ancillary studies muist be reviewsd and approved by the BTS Publications sndd
Operations Committees and ratifisd by the Stearing Comaitize prior 1o initlation to ensure that they
do not conflict with the maia mrotoesl, Review by the HTS Publivstions and peratiors Coramitiees
is required for presentation or publication of an ancilfaty study.
13.2.5 indeperddent Studies

independent studies of concern to the RTE arg studiss conducied i patients with Raynaud’s
nhenomensn who entar 2 BTE Clinioal Unit but are not anvolied inthe BTG,

it s undersiood that each Clininal Urdt has the right 1o conduct studies which arg independent of
the RTS in patiargs with Baynaud's phenamenan wha do not roest griteria for areoliment into the RTE.
independent studies invalving patients who meet the RTS eligibility oriteria must be disclossd (o the
Publications Cormittes. RTS nvestigators agres not to conduet indupendent siudies which would

have 8 detrimental #ffect on the conduct of the BTS during the pertod of recrusimerd and followeup of



135
patients hy the RTS. The purpoae of such a disclosure is to assure the mambers of the ather
participating Clinigal Units that recruitrnent for a new study will not impact on the Chintcal Unit’s abitity
to recruit the reguired number of patiengs for the RTS8, nor on the Clinical Unit's ability to recruit
minority patients.

132.3 PROCEDURES FOR INITIATION AND APPROVAL OF STUDIES
13.3.1 Preparation of Proposal for Dats Bank and Ancillary Studies

Each proposal for an ancilfary or data benk study should contain a brisf description of the
objactives, mathods, analysis plans, significanze of the study, and proposad collaborators, The sample
size for the proposed study should be justified in terms of mesting the asciilary study abjectives. Fufl
getlails should be given concermning any procsdures (e be carried oul on & study patient such as
peyshiatric amvigws, psychological testing radiclogiesa! progedures, ete. Mention should be mads
of any substances to be injected or otherwise adrnmistersd o the patisnts. Any observations to be
roade or procadures to be sarded out on a patient outside of the Cliniat Unit should be described.
Baetinn should Be made of the exient to which the data bank o ancilfary study will reqguire exirs vigits
1o the Clinical Unit by the patient or wiil prolong the patient’s usual visita o the Clinteal Uit
irformation should be given conceming the sxtent to 'which the ancillary study will reguire Dlood
specimans in addition to those prasently sequirsd for BTS, I blogd specimens are to be obtained from
the patiants, mention should be made of all procedures 1o be carriad out on these specimens,
13.3.2 Reports on Major Findings

Reparts an majar findings from 8BTS will generaliv involve the coliaboration of many investigators.

o

Proposals far these reporis may he introduced and developed by sy marmber of the Stasrdng
Coramitine,  Some Writing Subcommitiess will fex desisrated by the Operations Coromittes an an ad
hoo basis for praparation of these abstracts and manugerints on behall of the BTS investigators and
others on the basis of submdsaion of a propossd
13.3.2.1 Submission of Proposadx

Two copies of sach proposal should he submitted 1o the Doordinating Ceeter for nveniory and
wansmission to the Publications Committes Chairpersen.  The Chawperson of the Publivations

Committes wilf notify the investigator, the Study Chalnnan, and the Coordinating Center when the
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project is approved, disapproved wr, i additional intormation 15 nesded befare a deciaion can be made.
13.3.2.2 Conduct of this Research

LAftay spproval of a proposad end point study, membens wili be alected or nvited 1o serve or an
ad hoo Writing Subowmmittes and g Chairperson will be chosen, Thase investigators will work with
thaer Conrslinating Center staff and NHLB! staff 10 conduct the data analysis nesdad to investgate the
question at hand and to prepare 3 manuscript based on thess findings., Every effort will e made by
the Suboornmittes to consider and incorporate comments and suguastions from the Staaring

nrginating Cartar of

Committee, Uten the Subcommitiss mambears may maet with stafl from the Co
other ATS Clnigal Uanits for development of theae papsrs,
13.3.2.3 Review and Approval of Manuseripts and Abstracts Prior to Prexentation snd Publicntion
Evary study manuscript considerad suitable for publication will be submitied by the Chairporaon
of the Writing Subgoromitiss 1o the Coordinatng Center: for distribution to the 8BTS Publizations
Committee Chabrperson, who will be responsible for arranging and implamenting review accarding 1o
the falfowing procedures,
1, The manuscript witl be forwardad promptly (o at least two reviewsrs salented from the
mernbars of the Btearing Comunittes or their associatas, with the raquast 1o respored within
Two wasks withy o detalisdd oriticel revisw of the manuseript) Dutside reviewsers may be
selecied when appropriate, Prompt rasponss of raviewses will e strongly urged.
7. Reviews will be forwarded to alf rembinrg of the 3¢ hoo Writing Subcomrnittes with a request

far appropriate revision snd responsa.

«

Tha Writing Subcomimnitiee will be axpectad to respond to the review in a reasonable periad
of tirne, forwarding to the Publicatiors Committes Chadrman and the Coordinating Centar the
revised manuseript and & letter commanting on the poinds raised by the raviswers,
4. After review, the Publications Uprnmittge Chairman will retumn the revised manuseoript 1o the
Writing Subworomittss with final approval or recommendations for further changes.

i acceptable to the study leadershin (NHLB statf, Uperations Commitiee, and Publinations

o]

Coromitteg), the completed marscript will ba submitted for publication.
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13.3.3 Dats Bank Studies
13.3.3.1 Submission of Proposals

Data bank studies must be spprovesd by the Publications Committae. Bafore beginning a dats bank

profent, a proposat initiated by one oy more of the RTS Investigstors andior thair associates shmuld be
submitted 1o the Publications Conwnittes for consideration, Two coples of each propoesal should

e submitted to the RTS Coordineting Certer for inventory and tranamission 1o the Publications
Committee Chalrperson, The Chairperson of the Rublications Corpaittes will notify the investigaior,
the Study Chairrnan, and Coordingting Center staff whan the project s approved, disapproved or
additionat information is needed balfore 5 decision can ba mads,
13.3.3.2 Conduct of this Bessarch

&fter approvalis given by the Publications Coramitise, the Principal Investigators {on the data bank
proiaet) will work with the Coordinating Center staff and NHLBL staff fo vondust the data analysis.
13.3.3.3 Priorities for Work

Recause of the routine work ioad at the Coordinating Center, it will be necsssary o estabiigh
prioritias for data processing and anzivsis. Tharefore, the Coordinating Center staff will, os necessary,
conduct analyses on data bank studiss in the order in which they have been approvasd or seek guidance
from ther Dperations Conunittes for determining priorities for anadysis,
13.3.3.4 Authorship

After a data hank study proposal is snproved by the Publications Comwoittes, its resgarch and

deveiaprnent are the responsibility of the identifiad Invastigaiors on the projecy. Authorship desisions

o RTS data bank studies will take indo acoound the undnuis cooperative effort that has prodused the

rasults. Por alinical papers a6 particulsr, authorshin should be offgred 1o individuals from the Clnical

Urits, Core Laboratory, Coordinating Center and NHLB! Program Office whan ther contributions are

appropriate.  On the other hend, thera will b papers of muwe limited soope which prohably do not

warrant a large number of authors. The folfowing mechanism will be utilized to detenmine sutharship:
a.  The isad suthor will proposs 3 st of co-authorg, based on the above guidslines,

fr. The Chalrperson of the Publications Committes, and the Situdy Chairman, will review ang

approva, of maks recommenidetions ragerding aitargtions in the proposed list of authors.
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The names of thess invastigstors will be followed by the designation "and the Raynaud's
Treatrnant Study Group” on the byling,
13.3.2.5 Raview sl Approval of Manusoriptz and Abstracts Prior to Presentation or Publivation

Tha Publications Comwnittee and the Study Chairman's Oftice, on behalf of the Steering Commitiss
ard NHLBL, will review all deta bank study abstrasts and marascripts pring 1o submission for puldication
or presentation. Al abstracts must be recebved by the Publinations Qummittes menrders, ol cu-authors,
ang the Coordirating Denter al least two weeks prior o the submission deadline. Manusoripis
sroduced by data bank studies muat be recaived by thess raviewsrs at least one munth {30 days)
hefors the scheduled submission date.  After review, the Publications Committee will decide, in
consultation with the Copdingting Center statt, i redeays for publication 1s appropriste, The Uhair-
peraon of tha Publicatiors Coremitise will then notify the authors, the BTS Siudy Chairmant’s Offics,
Coordinating Centar, and NHLBI Program Qffice of its dacision within one raonth of the receipt of &
manuseript snd withio one wask of recsipt of an sbetratt, The approved manusenpt or abstract rmay
then be submitted,
13.3.4 Ancillary Studies
13.3.4.17 Submission of Proposals

Arnciftary study proposals will be reviewsd by the Publications Commitize and Opefations
Conunitise to ensura that the propossd study does not conflict with the privary gosals of the study.
M further review of anciliary studies i3 reguirad. Two sopigs of gach proposal should be
submittesd to the Coonrdinating Center for inventory armd frarsenissite o the Publicatiors Committes
Chairperson, The Chebrperson of the Publivcations Soremittee will notify tha Investgartor, tha Btudy
Chsdrrnan, and OC0 wien the project 15 approved, disapproved o sgditional information is naeded
before o decision can be mads.
13.8.5  rddependent Studies

Resulty of indapendent studiss which are approved as sceeptable within BTS may be pubbshed

or prasented at the discredon of investigaters witlating the indeperwdent study.



13.4 CONFLICT OF INTEREST
13.4.7 Introduction

Tha RTS invastigators recogiize that bias is g concan for any clinical trigl, and the study design
has incorporatad a number of safeguards against the intraduction of bias. I the RTS, these irududs
randornization into ons of the four treatment groups, the management and analysis of dats by &
Coordinating Centar, santral and biinded irmerpretation: of date by the Core Laboratory, the use of an
independerd classification - system for detarasination of the primary clindeal end point, and an
independent Data and Safety Monitaring Board to monitor the study and evaluate the satety and
afficacy of the weatmants, The RTS will compare different treatroents for patients with Raynaud's
phenamenon and the rasuits will reflect the comparnigson of thase freatment groups.

Daspite these sateguards, the TS investigators realize that consemns aboul real or potential
conflicts of intgrest mmy arige. Whers potargial conflicts sxist, the BYS investigators ergdorse the task
of rational managsment of conflict according to pre-agresd guidelines and principlas. Tharetors, the
BTS investigators have agread 10 8 policy an conflict of intersst which has few spaoific restristions,
but ¢ brosd dication for gisciosurs of potantial conflicts of interast, The RTS investigators wish 1o
endorss the sping and cortent of the 214t Bethesds Confwence: Ethics in Cardiovasoular Madicine
dealing with theag issugs, and saek o meke this policy conaistent with the record of that conference.

To addresy antual or perceived confiicy of interest in the RTS Study, the participating investigators
voluntarily agree 10 abide by the guigetives desaribmdan the policy statiment developed for BYS, Ses
Exchildt 13-1 for o copy of the Financial Disciosure Statement.

13.4.2 individuals 10 be Govemed by these Guidelines

Mermbars of the RTS Suuly Group who will be governed by thése gquidelines inciude the Sty
Chairrman, tha Principal Invesiigator at sach Clinjoa! Cemer, the pringipat parsonnel in the Coordinating
Center, and the Principal Investigators of the Core Laboratory, Co-lnvestigators and other staff who
have migior responsibility for arvolitnent, ranruitmeard, follow-up or sollection of data 1or RTS8 a1 Qlinicy
Units, aifiiated hospitais oy Tore Laborstory will also ba governed by these guidelinea. The Principad
investigator for each BTS Center will submit a list of individusls who will be governad by these

guitelines at the sginming of the study . The Principal Investigator of each participating unit will review
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the guidelines with all appropnate staff prior to the start of patient recruitment and at least anruially
theraalier.

13.4.2 Thne Period of the Palicy
The guidelines set forth in this policy will commenoe at the start of patient recruitmant and will
rerminate at the tirme of rtial public prasentation or publication of the principal results, Investigaturs
not privy 1o and point data who discontinue participation in the trial during recruitment will be subjext
1o these guidelines until thair departure from the study.
13.4.4 Financial Guidelines
. The investigaiors agree not 1o own, buy or self stock oy stock options duning the aioremen-
roned time period in any pharmacautical coropany or refated medical equipment corgpaniss’
with products heirgy tested in this trial, or wha have provided finencial support for the study.
in addition, the irnvestigatars agree not 1o have retainer-type consultant positions with these
compardss for the time pariod defined above.
2. The Coordinating Centar staff will maimain conffiot of intarest statemanis updated annually
front each investigator,
Antivities not explicitly prohibited, but 1o be reported annually to the Study Chairman and
senintained by the CCO include:
1. Adhoo consuitant refatiarehips 1o companias providing drugs or firancist support to the trial
2. Participation of investigators i any educsiional activies that are suppuorisd by the
cOmries.
3. Participation of investigators in other research projects suppmried by the companigs.
4, Fimencial intgrests in these companies, over which the invastigators has no control, such a5
mustual funds or blind trusts,
13.4.5 Reporting of Financial Disclosures and Other Activities
The investgators agres 1o updaty thew fmancial disclosures and relsiad scuvitias as deseribad

above on an annial Basis and subwait thess data to the BTS Coordinating Center for starage, The

1 Companies lsted for RTS Invastgators include: Pfizer and the somparny 110 be nemad] that
marnifastures bivksadhack squipment used in RTS.

This fist will be axpandad or modifisd as spprogriste for RTS Invastigators,
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Coordinating Center staff will maintain the confidentiality of these records and prasent them 1o &
review commitiee, 10 be constituted by the Study Chairmare In the cass of asiual or parceived confiiet
of interest, the Study Chairman wiil bring it 1o the attention of the Operations Commitiee, NHLE
Program Office statt, and the Data and Safety Monitoring Board,
13.4.8 Heview of Poliny Siatement

The investigators sgree 1o review thess guidsiines on an annual basis and take any addiional steps
1o ingure that the acienufin integrity of the tial remaing irdaect
13.4.7 Relationship to nstifutional Policies on Conflict of intersst

Since existing policies on conflict of interest may vary betweean participating institutions, in
addition to the abave palicy, 1115 sxpected that investigators wilh comply with the policies on zonflict
ot interest which exist within thair indbeidual participating dnstitutions (medical schools and hospiaish
Tris i3 the rasponsibidity of each inddividusgl investigator,
13.5 ACKNOWLEDGMENT OF NON-FEDERAL FUNDING

I the reports ot major findings, dats pank and ancillary studiag, the financial support of all none
faderal groups will be suknowledged at the end of each manusarint.
13.6 REFERENCES

1, Fromemer P, Ross J. Benson JUAL, et al.  Task Force Vo Bolentific responsibility and
intagsity in rmedical rexearch, JATE 188G,16:1-38,
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EXHIBIT 131
RAYRAUD'S TREATMENT 5TURY

INITIAL FINANCIAL DISCLOSURE STATEMENT

§, the undersigned cartify that

1. As ot . neither |, nor my spouss or dependent children own or will by or trads
stonk or stock options in any of the companies’ providing medication, equipment or finaneist
support in the trial, o addition, | don't have 8 ratainer-typs consultant position with any of
thee companigs.

2. 1 agree o disslose financial interests as outlined in the RTS Polivy on Conthiet of interest
during ey participation in the RTS Study.

i ragponse is no o question 1 or 2, an explanatory letter is requued,

investigator {tyba named Signature

Date

1 Companias Histed for BTS Invealigatony include: Plizer and the company {10 De namesl] that
manufacturss the boteadback egquipment used in RTS.

Thin fist will be axpanded or modified as approprata for RTS Investigators,
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CHAPTER 14

SAMPLE SIZE CONBIDERATIONS AND DATA ANALYSIS PROCEDURES

14.1 INTRODUCTION

The objeotives of the Raynaug’s Trestment Study (RTS8} are 1o detanming the relative efficasy
of tweo treatment stratagiss compared W thelr reapeciive controd groups and to each other in reduning
the raanber of vazospastin attacks experianced by patients with grimary Rayrnaud’s phenomeanon,
Thi sreatmiant groups angl administration of nitedipine XU temparaturs bisfeadbaok training; frantalis
slsctromwogram {EMG) bictesdback training (emperature bicfesdback control groupl; and no
treatmang {placebol,

The number of vasospastic attacks experisnced by the patients will e ths priveary endg point
oolisoted in this study. The primary end point data will be collacted over a onesmonth period fifteen
raonths after the patient is enrolled into the study. This end point will require that the patient ohserve
atjasst one of the two golar changas {white o blue) in 8 patiem sonsistent with the occurrance of
a vasospastic attack. A half hour refractory period will be used to fommally divide the soourrencs of
ore attank from the next, A count of vasospastin attacks will aiso be nollemted from Jarnuary 1 1o
March 371 during any oold season that the patient is aenrolisd in the BTS and will e an important
secandary end point,

The study population will include 3Q0 patients,  Approximately sevanty-five patients will ba
randomized 1o gach of the four freatmerd arms.  Siudy enrcliment is 1o 1ake place frove {Iciober
through Decembsr of 1283 (Cohort 1) and Octobsr through Decsmisber of 1894 {(Cohory 21,
Comparisansg of treatmert ¢ffects will be rmade with respeot to & variety of mitocome measures in
addivion o those deseribad above,  Analysis technigues in both studies will include tasts of
differances in mean atiack rates, egtirnation of sttack rates, tests of differences in proporstions,

iongituding! data analysis, and survival analysig.
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14.2 AMALYSIS PLARNS FOR THE RAYNAUD'S TREATMENT STUDY
14,21 Study Monitoring

The HTS Coordinating Center will prepare interim technical and statistical reports for parinadic
sngatinggs of the investieaiors and quartarty and snnusl reports for the NELB! Projest Office staff, The
8TS Coordinating Canter will analyes the relative fraguency of and pointg of imterest and
gornplizations aoress freatment gronps and will report thess dats 1o the Data end Satety Mordioring
Board D388} at appromately six-ouwdiintervals. Formal statistical tests {using sequential testing
reethods) will be included in one of the RBSMB reports {at the concluaion of data collestior fur the firg
cohorty 1o assist the DSMB in determuning whather obsarved teatmerd differences call for
consideration of aarly twrmination of the study,

individus tragumand armes will e rought 1o sady teandraiion if sdverse events anscumidats with
unaxpectad rapidity a5 a2 result of treatrnent. Patients will be monitored for the scourrence of adverse
svents using sslfreporting roechanisms and perindic physical exams. Monitoring for salety may be
most impertant for the group of patiants assigned o waatmant with rifadipineg XL, a calciurm channeal
blockar.
14.2.2 Power Bvaluations for the Primary Bnd Point

Tha sample size caloylations for tha RS is basad on g teat for ditferences among log-normaliy
distributed maeans.  The assumplion of constant variance within treatmerd groups once the
fogarithembn travesformation is made ¢ mportant for thig test to be valid, Many of the study results
presented in the literaturs have réponied the standard devistion to be equal 1o the mean. By taking
the logarithm of the sstimaied aitack rate for sach patierd, the estimated variancs 1 the treatment
groups should be stabilizad (1), This trarsiormation has the added advartage of being sensitive to
the ratin of mean attack rates in the differand groups rather than to the difference in attack rates
sy the different groups,

There are three planned comparizons in the RTS, Let B1, RZ, B3, and R4 be the mears of the
ingarithms of the attack rates for tha primary end point data for the groups randomiy assigned to
Niledipine XL, Temperature Biofeadback, Placsbo, and EMQG Biofeadbinck respactively. The planned

]

companiams e e tegt DY = R B3 02 = B2 - B4 and D3 = D1 - DZ. The comparisos D3 wilf
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be used 1o msssss the significance of nifadipine XU tresiment versus tempaerature binfaedback
reatment, Two of the planned comparizons are statisticsily independant (D1 and 12}, and tha third
D3) is lineardy depandant oo the pther two goroparisons. The sxperiment-wigs aiphs level will be
comrofied ot 0.08 by perfornidng an F test of HpEBD =0, B, =0, versus the alternative that the
sxpested value of 8t least ong of the diferances is not enual 10 0. Tha sigmificensa of the F iest will
e assass ot the .08 aipha level; the oritival value associated with this alpha fevel is 3.0, The three
slanned comparisens will be made only if the global F test is sigrifizant.  In this case, each plannsad
coriparizon will be mads at the .05 comparison-wiag alpha lavel

Each of the proposad oomparisons corresponds to 8 ttest caloulated from a linear contrast

aeress the fouy means, The contrast matrix is as follows:

Temparature Pill EMG
Mifadipineg Biofeedbank Placain Biofeadback

Corirasis

o 1 & <1 0

g G 1 6] 4

Ca 1 -1 -3 1

The sstimate of the three peatment effacts {ntfadipme XL varsgs placehs, fsimperaiure
binfsedback versus frontalis EMG bigfsadback, and nifedipine XL versus temparature hinfeadback}
can be cafoulated as PR where B is the vactor of means listed above. Tha variance for each of the
propased contrasts can aiso be calculated as CF G 8™/ were 7 s the pooled within group variance
estirnate and nis 75, The varance estioats for D3 s twice ay large as the varance contrast for D1
ar D32,

The powsar of the F statistis is depsndent upan the non-centrality parameter 8. The powaer of

the F statistic san be assessead in terms of the two statisticaily indspendent planned comparisans {3

arad D) bvy noting thats

e
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The non-centrality parametsr of the F statistic will be related to the sum of the squarad non
centrality parametars for each T, = 1,21

Twir gaaes ars considerad: 13 the nase where eash contrast contributes equally 1o the oversh
F atatistls; and 2} the case whaere enly one of the contrasts contributes to the significance of the F
statistic,
Cage 1} H T, = 7T, thenF » 3 when {7} > 1.74 i=1,2

By ingurirey B0% power for each planned contrast 1o be significant at the 0.03 alpha level, there
ix at least BR% power that the F statistic will be significant. With the proposed sample sive of 75

stierin iy each treatrnent groud, each plenned somparison {3, and Dy has at lesst 30% power 10

Ny

pa
datect a 8% reduction in the vasospastic attack rate or 8 82% inorease in the attack rate whian
comyaEing @ trasiment group 1o s respective nontsol group.

Cass 23 # 7, = O then F > 3 when [T, » 2.45,

By irsuring 80% power for T, 10 be greater than 2.45, thare 8 at least 80% power that the F
statistic will be significant. With the proposed sample size of 75 patients in ench traatment group,
tha planned comparison invaiving B, has 80% power to dadect a2 42% reduction in the vasospastic
asttack rate ora 1% nerease i the sttack rate when comparing temparature biofesdback to frontalis
EMIG bloteedback. Analogous results are obtained when T, = Oand {T,] » 2.48.

In surnmary, if sither nifediping XL or temperaturs biofeedbank are rasponsible for o true 38 1o
43% reduction in vasospastic attacks leg., from 2 to 1.18 attacks per day) or a 82 o ¥ 1% incraasse
in vesospastc attacks {uy., from 210 344 attacks per days there will he at isast 80% power for the
F statistc 1o be significant.

Power assessments for each of the planned comparisons will be axsessed at a somparison-wise
alpha level of 0.08. As previcusly stated, these comparisons will only be made ¥ the speaified ¥
statistic is significant. I tha eull hypothesis for the F statistio test in fact is false, 1 can he shown
that onty one of the thres null hypotheses for the planned coroparisons wan in fant be true, and the
other twa must e false (the alternative hypotheses are trusl. In considering tha alpha level to he

ssed for tne planned comparisons, it should be noted that the mast conservative astirnate that can

be made in considering the farmily of comparisons 1o be rmada is that ane and onfy ane null hypathesis
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can he s once the null hypaothesis for the F statistic has hesn rejected. i the trus null bypothesis
zouid be ideniifiad, i would be tasted at the §.05 alpha lavel to prevent & high likelihusad of hinding
i favaor of the aitarmative. Singa the spectlic true null hypothesis cannot be identifindg, sach plarmad
pomparisort will ba tested at the 0.05 aipha level.

The required differences & = g 1= 1,2 nacessary to have BO% mwer whert testing B, and I,
at the 0.05 o level with 75 patients in each of the treatment groups can be caiculated. The
asstimatsd variancs after applying the logarithmic transtormation 1o the primary end point data is 1.
The proposed study size of 300 ia sutticient 1o detest a trus 37 % reduction in mean attack rates with
RO% powsar whan testing st o = 0,05, Specifically, if the attack rate in the placebs group 18 two

per day, and the sitack rate in the Nifediping group is 1.2 par day, this tragtmart effect ould b

detecied with at least B0% pawer, Likewdse, i the aitack ratein the EMG bisfeedback group s two
par day, and the attach rate in the tempersture biofeedback group s 1.2 per day, this rasumant
affact could be datected with at lsast 80% power.

The proposed comparizson between Nifediping XL and Termperature Biofeasdback Treatment
SBroups is not @ two group € 1est as are the compansona betwgesn nifedipine XL and 18 placebs and
wrnperature biofesdbank and frontalls bicfasdback. Patiants receiving teropersture biofsedbank
traatrnent will have different leveals of cordact with Clinical Unit staff than will patients treatad with
nifadipine XL, This diffarence in attention may create g differente in the reporting of vasospastic
attacks that is not dus the speoific treatmerd sffents of the twe interventions. To control for this
attention dgifference, the ralative differarsie o attsck rates betwaen patients assigned o nitedipine
%L and patients assigned to temperature bicfesdback will be in relation to the relative diffarence in
estimated attack rates hetwean the patiants assigned to pliacebo and patients assigned to fromalis
EMG ofeadipek.  The difference betwsen the estimaiad attack rates in patiants tramted with
placebs and patients treated with frontaks EMEG bicfeadback i effent provide the "null hypothexsis®
egtimate of the differance i raportivgy vasospastic allagks due 10 attention differences.  Any
differsrce in the attack rates betwaan the Nifadipine XL and Temperature Binfeedback Trasumant
Groups must be assessed against the “control difference” of placebo versus frantaiis EMG

bicterdback. Thus, a perosrd raducdon {oringreasal mentioned in the following paragragh s reiative



o the ratio of the attack rates of the Placabe Treatment group versus Frontalis EMG Bioisedback
Treatrnent group. For instance, i the placehs patients have an dverage attack rate of two per day,
the frontalis EMG biofesdback patients have an sverags attack rate of 1.7 per day, the nifedipine XL
patients have an sverage attack rate of 1.3 per day, and the wmpersture biofeedback patiants have
an avarage attmck rate of UL par day, the nifediping XL versus tampsarature biofeadback traatment

affact is;

B = = 1,3x 1.7 = 2.21
0.5%2
rathar than 1.3 = 2.8
4.8

The propossst study size of 300 s sufficient 1o detact 8 true 48% reduction {or 1.8 fodd increass)
iy ragan aitack rates with 80% power when testing at o = QU05,

Additional power for the proposed anabyses could be sohieved by utiizing an analysis of
covariangs modal (ANCOVAL that incorporates the pre-treatmaent attack rate for sach pabent, rathey
thare sy usingg the post-reabment attack rates for the analysis, & pusitive carrelation of Q.5 has
been obhserved betwesn the pra-trastmend and postireaimant attack rates for sach individual
Assumingg this level of corglation and using an analysis of covaniance model with the pregeatment
attack rate inchudad 2% 2 covariata, the sstimated stendard devdation for post-tragiment atiachk rates
for the RTS would be reduced by approvimately 28% and the power 1o detact any ralative difference
of & or B would be incraased.  Using an Analysiz of Coveriance Model, and asssurming 2 25%
reduction in the arror vanancs extimate, the sample size of the propossd study is sufficiant 1o detest
= true 32% reduction i mean aitack rates {or a 489% increass) Tor a tremtroent versus s control per
day withy BO% power when testing at & = 0,05, For exampls, if the attack rate i the placebo group
& twa per day, and nifedipineg XL reduces the attack rate to 1.3 par day, this treatment effect could
be detected with at least 80% powsr whan using the ANLCOVA dasign,

Sirnilarly for the planned somparison of nifedipine versus temperature hisfeadback { € g, using
an aralysis of covariancs model with the pretreatment attack rate inciuded as 8 covariate incraases

the power of the study to detent any sbsolute ditisrence By, By incorporating the pre-treatment
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maasurs into an ANCOVA madel, the propased study sampla size is suificient tn detact £ lass than
087 ar B > 1,75 with at {sast B0% power when testing at o = §.05k
14.2.3 Power Evaluations for the Sesondary Bod Points

Many of the secondary outcome meaasures of interast will be continuous in nature, As such, the
methods for caizulating power are similar to those for the primary anaiyais, A "two-tailed” & level
.07 or less will be usad 10 gssess statistical significance of comparison when perfarming secondsry
armivaes i an sffort io reduce the number of spunous assodiations that could be found 1o he
significant because of the largs numbsr of hypothases that will be tested. Setiing 0 = .01, the
proposed sample size of 75 i each group design could detect true differences betwseen two means
as low g5 0.5% xtandard deviation units with 80% power for the comparison of one of the
fnarvention treatments versus s reapective contrad, and 078 standard deviation units for the
rifedipine versus tamperature biofesdback coraparigor. If 8 tog transiormation of data is reguirad,
the proposed sample sigg is sufficlany to detect a ralative 73% increase or 42% degreass in the
attaek rate whan comparing 8 treatmard [0 its comparison group, and a 2.2 fold increase versus a
%49 raduction in alack rates when comparing nifedipine 1o temperaturs biofeedbank.

14.2.4 Dats Analysis
14.2.4.1 Introduction

Data anabyses will be carried out in this study oy Gwo roalo purposes. One s o moniior the
mariormanse of the Chnics! Uinits and Core Laboratary. The Raynaud’s Study Treatment (RTS) will
he mordtored with respact o patlent recruitiment and follow-up, adharence to study protocel, and
acouracy and completaness of study data. For this purpoess, g andigipatad that performance reparts
will be gangrated svary thres months.

The second main purposs for datas anabysis is 1o seek answers 1o the study research questons
and objectives, Itis anticipated that research data reports will ba generated twice during the conduet
of the #TE. The first report wili be gensrated after the primary and point data bave been calleciad
for aff patients recruited i T893 the second report will be generated after primary end point data

bhave been coliected for patiemts recruited in 12384,
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it is proposed to parform analyses using an intention to treat principls; patient mutcomes will be
anatvzad according 10 the traatment strategy 1o which they ware aasigned. Patients who do not
adhere to the raaument protocot will be included in the analysas,

Far cartain patents enrclied iy the study, prinwry end pint data miay not be available. Miasing
data can be the resull of informative cansoning or uninformative gensoring. The amourt of misaing
data in each teatment group will ba comparead to determine if thare rmay be an informative carsonng
pattern. 1 sush g patiern s detected, sansiivity analyses will be performed {such as imputing the
averags sontrol savent rate for a nifedipine XL treated patisnt with missing datal o deterning the
posaible effect that the missing dste could have on the ovarall results
14.2.4.2 Primary Study Qutcoms

The primary study outoome will ba the number of vasoxpastic attacks with at least ane color
charas bwihiie Or blush with the chargeteristio vasospastic attack pattarn that ccour ovar g ong-manth
interval, The logarithm of this estireatad attack ratewill then ba taken. The rasulling logarithms of
the attack sates will be analyiad using tha following procedurs. The primary end point data will be
collectad approximetely fiftgen months after the patient is ervolled into the atudy. The end point will
be stardardized for ensh pavent by diviging the numshmrof patientreporised vasosnastic attacks during
they interval by the numiber of days the patient was monitored for the cccurrance of saeh detined
vaguspastic gttack. The lggarithm of sach clservation will then ba takan,

Swusticst analysin of the privnary srebpmint will be sccomplished using an Analyais of Covananse
Model, Inperforming this analysis, the logarithm of sre-mionth attack rates abiained 1% munths after
the patiang is randomized will be regressed onto the lmgarithm of the bazeling ongmonth attack rates.
The residuals from the regression will than e anabrazad usirg s analysis of variangs modeb tANOVA),

The ANOVA model will inciude 300 observations of the residuals, Swns of Squarss for weatment

effects {3 df) will be suburacted from the total sum of sguares it order 0 grovids an unbiased
extimate of the atror vanance, An F est will e performed 1o detarming i there ars drug freatment
effects or biofesdback treatrent effacts e, My A, = &, = Oversua M A, 0 or &, 0 whers

&, = B and &, = B3} i the F test ficant at the 0.05 alpha lavel, specific linear

i
f)‘}
=
:_3

cantrasts of the four maans will be calcidated in order 1o teat nach of the three proposad hypothesss.



The t-tast value for sach linesr contrast will be reported alorng with the unadjusted povalue for the
COMPATiso,
14.3.4.3 Dats Monhoring Reporta

The data monitoring reports will he prepared evary six months sl will smclude the following
tablas:

1. A surrenary of patigrd recruitment and follow-up accarding to siudy treatment and Clinfcal
Unit, including the number of patients sorsenad, the mumber of petiants recruited, the
riurnber of patients at various stages of followe-up, the number of compieted sohaduled
vigits, and the numbar of study measurermnents compigiad for aach study visit,

2. Tabulations of average numbsr of vasospastic sltanks according to study treatmisnt and
Clintgal Unit, including the nurber of patients who completed sach visit,  Treatment
differences will be tasted using significance levels developed froma seguential monitoring
plar {gses beiow).

3, Life tablg analyses of dis of scleroderma development of digitat uloers, and diagnosis

of ganggrene By study trestment graup.

4, Performanze of raguirsd biofeedbask sassions and patient compliancs in taking sssigned

study madinaiions.

&, Nurmber of patients soreenad, and proportion of patlents soreensd who wers sligible for the

TS by age, sax, race or other demographic characteristios. Number andd proportion of
patignts sereansd angd Touwwd nehgible according 106 the criterion or gritaria for aligibility
which resulted in their exclusion,

The content of sach raport will be disoussed with the NHLB! Project Office staff and with the
study leadarship prior to prepargtion of the repewt and g distribution 1o the DEMEB.  Any other
analyses requestad by tha NHLE! Project Offize xtaff or the DSMB will he prepared and pressrted a1
the time of tha DEMB mseting.

Intenm assassment of the primary outcome regasure will be carrieg out agcording 1o the plan
desoribed by Jenmison & Tumbolt {2, One formal interim analysis of the prirnary end paint is

proposad. The small rusober of putients 0 be enrolled in the RTS, and the seasonal aspects for



collsstion of the primary end point data {the end peint data will be colleoted during Janusry, February,
and March of 1985 fuy the first group of patients and in January, Fabruary, and March of 1948 for
the senorud group of patients) suggests that ordy one intensn ronitoring evaluation of the primary and
point is reguired. A wide {norninal o = 0.0071) boundary will be set for tha F gtatistio for the interim
monitering anatysis, and a nomilngd o = G048 boundary will be set at tha Ume of the Hinal analysis
of the data. If the F statistic s significant ot the tme of the interim analysis, the planned conysarisons
03, D, D will each b2 performed with the aominal sipha level £ 0.001 for each companissn,
Setting sunh wide monitoring boundaries for the interim analysis has rainimal impact on the fing
rnorninal Qisvel, The multiple considerations involved in terminating a study sarly, the low insidense
of serious aegueiae from prmary Raynaud's phenamenon, and the teastment of patients with pill-

anebo suggest that the o level for the study should e spsrg at the conclusion of the RTS, when
the chances of finding treatrnent diffarencas ars best.

Liging the Bonferrani ineguality, one can show that the maxirount impact the above moniioring
schame could have on the o level for the entire study wouild be 0.08,

Early termination of one treatraent arm dus to adverse affects cannot be ruled out, and cails for
continuous review of raported adverse effsotsl Bequential methails will be userd for rmonitoring the
study for the srergence of advarse gvants, howaver there will be nw atlempt o constrain the
miperiment-wise alpha lavel for manitoring adverse everds to the 8.08 laval.

Tha rationale for this approach is that monitoring methods that increass the power 1o detsst &
true differenne are preferabls o those that preserve the expenmant-wise slpha level whar monitoring

a Ohnigal Trigl for adverse gvents. Mush additional snalysis is undertaken to determing i apparant

treziment differenges in the incidence of advarse svents are real or are spunous, These additix
anslysex allewigte the requirement that the statistics procedhres used o dentify potential tregtmant
differsnces i ths ernergernae of adverss sveots mandam a pra-speoifiad axpenment-wisa aiphs level,
One way to increase power 10 detact treatment differences in the emergence of sidvarse svenis is
10 davelop s camparisen-wise approach 1 testing {or advarse avems rather than an experimeant-wise
approach tir testing Jor aubvarss events. Onoe a potential treastrent difference is detected using the

oroparison-wise approach, it will be the respursibibty of the D8MB 1o distuss the difference, and
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gevelop methods to detgrmine if the differance s dus {o treatment o is a conseguence of nora
statistical variation. By adopting this strategy of maonitoring for treatment differsnces in the
smerganos of advarse svents, potential problems can be brought 1o the attention of the DSMB
gufcker, and the DBMB can detgrmune i tha differance warrants termination of the treatmens amn,

Adverse svants will be classified by rajor site of ouourrance {e.4. in the cardivvascular system)
as well as heing uniquely coliected {e.y. arrhyvthmisal., Counts of the adverse evants {both systam
wide and unique courdal will be collscted in aach freatment group. B will be assumed that advarse
avents are arvivirgg in the traaumand groups according 10 a non-homogensosus poisson procsess,
Blucking factors have basn developed i the RTS so that roughly agual sumibers of patients will be
rargdomizad 010 the four freatment groups at any given time., This will insire that the group indansity
function for aaeh reatment group arrival process i approximately equal across the four treatmisd
grouns wnder the rall hypothesis that the individual patient's irdensity function for the arrival of
advarse avents i not dapendent upon reatmant. Torditioning on the towd number of events {in all
four groups) that have baon obsarved 8t each point intime for manitoring the RTE will result in the
nurnber of gvents in each trestment group being distributed according 1o & muliinomial distribution.
Urder ths nall hvpothasis, of no trestment differences betwean groups for the oocurrence of adverse
averds, the expacted value for the number of adverse events in sach treatment group would he one
fourth the iolal number of avents observed.

Using the above model, i fowr adverse events (such as tachyeardial have bean cbservad in the
study at e carigin point i shine, amd sl of thess events have been gbserved in oneg treziment group,
the probability of seeing fowr adverse svents in one {trestment group when only four have heen
ahserved i the entira study is less than 8.02. The Coordinating Centar will notify the Chalrman of
the DSMB I unusual runs of four o mipre are nhservad for any end paint, The DSME Chalrman will
review the data and decide if the full SEMD should be convened o discuss these findings, 1 urnasual
rung are ot found — L adverse avents are ooourring in mors than one treatrment group, Coordinating
Center staff will adopt a sequential festing strategy using 8 comparisorn-wise approach o detarmining

the significanas of saeh finding. Al tasts will be performed at the norinal alpha lavel of 0,05, Any
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statistical test in which the null hypothesis that the evends are distributed uniformily across the four
rantment grouns s refected will ba brought 1o the sttention of the DSMB Chairman.
Coordinating Centar ataf! will also monitor the resuits of biochemical testx {o datermine of ons
or move of the BTS teatments are responsible for ralsing or lswering these mesaurernents.
Coordinating Center stafl will perform analysis of vagiance, on the means of the group measuraraents
as weil as Chi-Bquars analysss for measurerments that are denoted as extremae by the Bloochemics
Core Laboratory.
14.2.8  Sedondary BEid Polrt Analysis
14.2.5.1 introduction
For saoondary macome maasures, p-valuss (o) will be included ininterim reports for dasoriptive
purposes. s anticipated that no formal inferances concaming differences among treatmend groups
oty seoondsry mutnomes will be gl untl data colisation has ended. Becsuse of the multiplicity of
hypotheses concerning basahne varapies of secondary autoome measures which could be tested, a
mars singent standsrd than the g=0.05 alpha level used for sach of the primary analysis
somparisons should be required for analyses of secondary outooms measures. For tests of aecondary
hypothesis 1o be ragarded as shunwing good avidence of treatment group differences, a twa-isited g

3,07 will be regquirsd; p 2
Acditionat secondary end pobnt ansdyses snd analysas of the primary qutcomes ssustedt for
covgrigies will b of ntergst. These will include, bub arg not limited 1o, the following analysas
1. Furthar anslyses of sncurrense of vasoapastic attack rates, taking both baseling fasiors and

tirme-dapandent Covariates e acoaunt.

Arabysis of secondary cutcomas in the trHsl, inciuding psychosocial factors {e.. baselins

NI

and foliow-up measurarnents of anxiaty or geprassion colfected in the Quality Life Form, the
saverity of vasospastic sttacks recordad in daily diaries, ang the ccourrence of gther well-
dafired cutcomas {o.g. Jdiagnosis of sclerodermal,

3. Analyses of shanges in rewarming times and gooling times in the digits of patienis exposad
6 & cold boXx stress {est.

4. Arnalyses of adherence o treatmant,
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5, Analyses of adverse gveanta and toxicities,
14.2.5.2 Becundary End Peint Analysis of the Vasospastic Attack Rates

Thare are two Methods that wiil be used to assess oocurrences of vasaspastic attacks: attachk
cards arud datly calendars. Thess are desoribad in detadl in Chapter 7, End Points {Section 7.1}
informatha i attacks collscted with these two recording devicss will Be subject 1o the following
types of sacondary analyses:

1. Aversge gitiack rates will be umlnulmted at thrae and 15 monthy postrandomization
acoording o treatment group, i order to assess changes over time in differencss in attack
rates arnony the four teastment stratagies.  Analyses of variance methods and the Cox
proportional (3} bazards modsd, as extendad 10 countirey procasses, will be usad for these
tyies of analyses.,

2. Straufind analyses of the primary ouiDoms measure, using such basaline factors as Clnigal
Linit, age. say, and tima-dependert covariates such ay season of the vear will be conshusied
to investigate the sffacts of thase favtors an the allenk sates, 1o gai pragision . in
azsesmment of freatrment affects, and 1o carry oul explorstory analyaes 0 detact
diffarences in raatmant effacts within subgroups. FPor studies of this size (N 3004, itis
untikely that thers will be sericus imbalances in basaling fagtors that would bias the primary
study analyses. Post-stratified sscondary analvess taking susount of other fagtars may
oifer gains in precision in estimaiion of freatrment elfeats, Analysis of variance or the Cox
Proportional Hazards moded for counting processes could be used for thess analyses, Tims
depandent covanates that may be considered in secondary analyses of vasgspastic attacks
imohuds: sdherence 10 reatment; rewanving tmes and cooling times of the patiem’s hands
whaen exposad 1o a oold bDox stress test) and psychoiogical measuremsais {e.g. anxiety,
dapreasion. or physical well héing} collectad during follow-up. Changes in treatrment affect
aver time can be taken intn agcount by inchuding reatment by time interaction terms in the
model, The Cox model will also be used for adjusted analyses of ather events, such as bma

1o dhagriasis of scleroderms,
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Efforts will ba mads 1o classify vasospastic attacks according to saverity {(pain and action
taken 1o treat an aitack), using data recarded in the dady diarias, and 1o compare traatmant
groups with regard to the fregquancy of vasaspastic attacks accompanied by differant lavels
of pain arong the reatment groups, Thess data may not be compdets, 50 3 catagorization
of intensity of pairowould not be suitable for the primary outcome analyses.

Vasospaste attacks may tend to cluster together in g “waxing and waning” manner, Tha
weideney of sttacks to clustar and possible treatment effects on clustering can be analyzed
by mcorporating tme since the most recent attack and its interaction with treatment as

terma practicting visk of attacks in the Cox modsls for mudtiple everits, as desoribad above.

14.2.5.3 Analvsis of Secondary Outcome Measuras

Analyses will b undertaken of a varisty of secoulary outgomes related w the patient's well-

baing, These will include, but will not be Hmied to, the following analyses.

1.

The aneurrenoa of gartain well-detined events, such as diagriosis of seleroderma.

The daily severity of vasospastic attacks and intensity of pain recorded in patient diaries
and reflectad in patisrg reponiaof consuanpion of analgesics.

Raguated puyochologivel mzasuramants collectad on the Quality of Lite Forny {see Chapter

8, Qundity of Life},

Comparisons of the frequency of occurrance of fixed events among treatment grouns, uch a3

diagnosts of solercdarma, will use standand mathods of survival analysis such as the lag-rank test.or

the Cox model (3} for adjusted analyses. The data reeorded in dianies will be analyzed by comparing

the averagse number of days during which patiargs recarded pain above a specified lavel simong

trastment groups.  Reports for thase analyses will take into account the number of davs on which

patients {atfed to record any asssssroent of pain missing dara). Differences among traatmsnt groups

I tha msans over time of the average reported consumption of analgesios per morth wili he

analyzed.

Anmlyses to reasure changss in 8 patient’s guality of life such as the msasures of physical well-

being will be treated as continuous scales. Repeated measures analysis of varianne will be used to

comparg freatment grmips over tme,
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14.2.5.4 Analyxes of Sdberanne 16 Tragtmant

The adhersnce io assigned medication wilt be assessed by tablet sounts. The proportion of
determinad by tablet gounty will be presented according 1o the asaigned tregtment grouds as a
function of timse since study antry.

Afrer the initial set of ten bisfeadback seasions, the patisnts will not be given adiditional
biofeadback training, Thus, compliance analyses for patients assigned (o traatment with biofeadback
training will be based on the number of bicteedback sesaions attended.

14.3 QUALITY ASSESSMENT PROCEDURES
14.3.7 nwodustion

A primary consarn for every study 15 1o asaure the guality of data being collected and mrabyred.

The validity of the reports and results prodused and published by the study will depend upon the

integrity of the data submitied by the Clinical Units and Core Laboratories and upon ths

123

appropristeness, thoreughness, and carrectness of the data processing and date anglysis proceduse
carried out by the BYS Coordinating Centar staff. The first step in assuring quality data is 1o have
the data collectors and observars properly wained and certified. This will be supplemantad with
various procedures W monitar the performance of these groups with respest to the quality of the
studdy data they hove reported. Proposed procedures for raonitoring the performance of the Chimesl
Units, the Core Laboratory, and the RYS Coordinating Canter are given i the following sections.
14.3.2 CGuality Assessment of the Clininal Units

Parformance of the Clinigal Units with reapect 1o patient recnuiitraent will be assessed in wesakly
raports, These reponts will inghuds the vumber of patisnds randomized o date arud the ratio of Uus
nurvibar to the namber of patiants soreened for aligibility, Performance in other arsas will e assassad
by consideration of rthe following =2t guarterly intervals.

1. Percentage of patients with missed visits and percentage of patients who are inactive, e,

patients who are no longer willing or able o complate their requiar examinations or visits,
4. mamber of study forma which are past dus at the RTS Coordinating Center, basad on the

dates of ervolimeant.
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Measurements which are past dug at the Cors Laboratory.

L2

4. Suudes which are called for by the Protocsd bt ware not performed.
¥

MNumber of Protoool violations, such as enroliment of patients who did not mest ail of the

63

eligiblity enteria or patients who did not provids informed nonsent.

The RTS Coordinating Centar will compare the Choical Units’ performance and gquality of
suimnitted rosterisl Tor emx such a3 foroms past due, studiss not performed, or blood and urires
specimeans of poor quality.  The HTS Coordinating Center will aise compare each Clinical Unit's
guarterty parformance to s past performanus and 1o agrasd wmmy study standards, in order to
deterrrdng whether the Clnies! Linit's parformance i3 ouiiside study standerds or whether the Clrdosl
Unit's tevel of performance has worsensd significantly relative 1o B8 pravious achisvemeant, Study
starlards will ba set by weighing how orucial an item s 16 the RTS Protocol and the levels of
parferrnance whish past experience has shown 1o be aitainable,

in addition 1o the above analysss, quartery reports will include summary statistios for sach
Clinieal Unit, Large changes in thase statistics from guarterto-guarter within & Clinigal Unit may
indigata changes in the way the data are being collectad, Companson of these statistics across
Chrdoat Linlts roey inddicats that there are differenans i how data arg oollsoted or differenzes in the
patizng population may warrent further investigation,.

Parformance of both the Chinical Units and the Core Laboratory will be monitored. #f too many
data are mmisaing for one type ol study, for sxemple benause the studies ware not performsd or
hecause the studies were of insdasgusts technicsl quality, the analysis of ocutcomes based un that
study may becorne diffioult 1o imterpret and may b bissed.

In mddition 1o preparing the Clinlcal Unit performance mardtring reports, the RTS Coordinating
Canter staff will help 1o insure dats quality by conducting perodic sits visits 1o the Climost Urits,
The data on g patisnt’s chart will s conparad o listings of data residing on the msin dote base st
the Clinicai Coordirativgg Danter as of the date of the data request, Using the data az of the date of
the request should prevent any mudit-promptad revisions of study forms. Site visit reauests and plans

Tor gite wasits will be provided to the Study Chairperson ang MHLEI Project Office stafl on a schedule



developsd with the NHLB] Project Office stall. Recertification of Clinical Unit personnel respansible
for kay arags of data collection may also be nacessary on site visits,
14.4 GUALITY ASSESSMENT OF CORE LABORATORY
1441 Introduction

G Cove Laboratory for cantral reading of blood and uring spacimens as required by the Protocol
g proposed for the BTS. Repeatad messuraments {totaling 1000 samples) of blood and urine tasts
may also be pleanned during follow-up. Execution of this protosol will vaguire reproducipie and tmely
analysss {aspegialiy for the antinuclesr antibody [ANA) st} by the Core Labomatowry., The RIS
Coordinating Center will monitor the flow of data from the Corae Laboratory and will exacute g quality
assussment program 1o insure the reprodunibifity of thess data.
14.4.2 Monitoring the Flow of Data

Biood sl urine spscirnens will be shinsed direstiy 1o the Core Laborstory from the Clinioal Units,
with accompanying forms sent 1o the RTE Coordinating Center. The RTS Coordinating Center will
usg these records to produce a log of ali matenal sent 1o the Core Laboratary: the fy witi ba used
o vk as delinguent any infarmstion not received from the Core Laburatory within hwo weeks from
the date 1 was shipped 1o the Core Laboratory, Prompt review of baseline studiss will be necessary
so that resulls from the Core Laboratory can beussdd in sstablishing the eligibility of patients for the
BTG, This s especiaily wnportent for Core Laboratory ANA resuits since this test wall ba used o
astablish that a patient has primasy Raynaud's phengrmenon.  Specimens submitted for slgibility
assassment should be given the highest priority of sl specimens recsivaed. For the foliow-up stidies,
the Clinles! Coordinating Cenier staff propose that study reports be recorded as delinguent if they are
niot recaivad within two weeks, The Clinteal Coordinsting Center will prapare monthiy reports on data
from the Cors Laboratory that are delinguent 1o indicats the proportion of delinguericies that sxceed
spesified ioierance imits,
145.4.3 Monitoring Data Guadity 8t the Core Laboratory

Two methads will be used 1 rmomtor the rediabliity of test results from the Core Laborastory: 1)

sxarpdnmtion of means or fraguenciss of key variablas {2.g. results of ANA tesial over time; and 2}

bhinded resubmission of a senude of study matedals. I large changes ars noted in msans or
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frequencies of key variabies, an investigation will be undertaken o determine whether the shifs

represents g changs in reporting by the Core Laboratory or s change in the study popdation, Reaults

of tha plirdded duplicats readings will be comparnsd 1o the wriging readings to assess reliability using

Kapps statistios for categoriont dats, Bpsarmai’s rank arder corrslation coeftisiany for ardinal da,

and Bpsarman or Pearson correlation cosfficlents for continuous data,

14.5 QUALITY ASBESSMENT OF THE CLINICAL COORDINATING CENTER

Thers are certain astivitizs RTS Coordinating Centar stail will parey out 1o insure the guality of

the dats angd analysss.

3

Parsons {such as the Principal Investigator and Co-Principal Investigatorn riot invoived in the
preparation of the date editing programe will Hi out a few study data forms, maling
delibgrate errors. These forras will be keyed and procassad through the date editing system
s san if all of the arrory arg dedentad by the déts managermant system,

A sample of originaldata forms will be compared against the date onthe TS Coordinating
Cerigr computar {as part of the gite visll procedhurss deseribed in Secton 14.3.21. This
procedurs will be used not only to detect data entry ervors, it aizo 1o detact problems with
tha editing software deveioped and implemented by the RTS Coordinating Center,

For each cordimuss variabla on the data baze, s point frequency distribution f.e., a
tabulation of the irgguenoy of gocurrence of evary distinct value) will be obtained. This wiil
hedn to identfy many typss of abnormatities in the contiruous data aueh as: (g} digit
preferances; () bimodality o other shapes of the distribution; and (o} outligrs (fLe., axireme
vaiues distinctly separats from the rest of the distmbutiond,

Onwe an shservation has been dentlied 4x a true gutlier, the first step will ke 16 go
bank to the original records and determine whether a recording or keving arror was mads,
§ sunh g value ix verified as corract, the question of whethar or not o elude the value in
the dats analyais depends upon the nature of the analysis. Thare is no reason to excluds
the value if the analysis is & count of the number of panigipants having a vaiue axceeding

a given cut-point, Mowevear, if mmans and standssd deviations ars being cormputed, ar if
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correlation or regression analyses are being carnied out, slternativae statistical methods {iLe.
non-pararnatric statiatics) will be used 1o analyze these dals.

4. Analysis programs {including those that utilize standard statistical packages such ss SAS)
will be tested by runming thess programs on @ sroall subfils of 10 or Z0 participants and
independently producing the tabulations and statistiosl calculations from the originad data.
These procedurss help to assure that the corract variables have been saiscted from the data
file, the varinbiss and qul-points have beany defined propariy, and that transformstions of
the original variables an the anabysis file have bean formulated correctly,

5, Different tables which have baen producsd from a vadsty of analysis pragrams will be

checksad for the consistancy of denominaiors.
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CHAPTER 15

CLOSE-QUT PROCEDURES

18,1 WTRODUCTION

Thiz Chapter describes the procadures far completing duts colfecuon and transterring patient care
for orderly completion of the Rayrnmual's Traatmant Study (RTS8, Procedures to be used by Clinigal
Unit staff for dispoaing of medical records and plana for long-term storage of study data ars included
in the Chapter,

The period duning which foltow-up of sty patisnts will be consluded s referrsd 1o 35 the
“oiose-mait penod.” At least one Clindg Tinwdinater should be avallable in each Clnlcal Undt untit the
erd of 1984 o respund to Doordinutivgg Centar querias arwd (o agsist the Coordinating Center ataff
in editing the dats prios to closing the data files, These date files will be ussd for the daga analyses
for the reports on maior study end points,

15.2 TRANMBFER OF PATIENT CARE

{ine of the most ioportwtt aspects of the slose-mu peoliad of the BTS s 1o arrange for tha
continusd madical care of each patient. The patient should be prapared for tgrmination of the RTS
iy advance of the last Follow-up Visit, Clirdgal Center personnel should anticipate whethsy 1o will b
appropriate and fessibls for an individual patiant 1o be followad by Clinjoal Uit staff or whether this
rasponsibiiity should be transfarred to another ghysician and/or another olinic,

A parsonat tetter 1o all refarang phvsicians thanking e for thelr support of the RTS is highly
recoivwnanded, whether or not the patient will return o the referring physisian for subssupsng cara.
Thee Conrdinating Center stafl will supply for gach patient a listing of pertinerd data collected during
thg course of the BTE. Thase istinugs moy be used 1o assist the Clindeal Unit physician in praparing
a summunary of each patient’s history 1o be provided to the rafsrring physician.

18.3 CLOSE-QUT VISIT

The Tloss-cut Visit proceduras should be completad at Follow-up Visit 4 {(FY 34}, scheduled for

89 weeks after snvoliment {(see Chaptar 10, Patient Visits), Patients shouid discontinusg use of the

study madicgtion ot the Close-out Visit, A gnused study medication should be collected ar FVO4.
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alt retuened Bottles of study medication should be desirovead sooording 1o Clininal Unit procedures {xes
Chapter 5, Administration of Study Medisations),
15.3.1 Distribution of Close-Out Information 1o Patients

A letter notifying the patient of the campletion of his/ber pardeipation in the RTS and oifering
agsistancs in grranging for continuing sare should be given or sent to sach patient. This letter should
not be ragarded s a substitute for 8 discussion batwean the patent and the Clinlcal Linit physician
at tha Close~-mut VisiL,

Patients will be invited to retuwmn to the Clinisal Units in groups in the autumn of 1998 1o be
iformed of their vreatment groug assignment and 10 review the available study results. Pariaras
showld be apprised of these proceduras at the Clogse-out Visit,

A patient-orisnied written description of the RTS findings will be availabie {or distribution at the
group sassions in the autuma of 1888 to supplemant the information given gt thase group sessions
by the RTS Clinical Unit Principal Investigators. This will be a narrative surmmary of BTS findings for
iy parsans and will b svailable 1o Qiinleal Units for distribution.  This summimary will be praparsed by
the Gperations Comwnities, with the assistancs of Projant Uffice staff,

15.3.2 Inactive Patients

Every effort should be made (o contact and examing all inactive patients andd, if pussibla, 8 Closse-
aut Visit should ba performed. H the patient is unabie to returmn to the Clinical Unit for the Close-out
Yigiy, the Clinic Coordinator should arrangs for a homa visit or exarmination by the patient's phyainian,
it the patient refuses to De sgen by the Clinieal Urdt persormel, Coorginating Centar sta¥l shouid be
notified and provided with a writisn description of the circumstances, i the patient cannot be
lscated, Cogrdingting Center statt should be contanted wuithay effirts may be made 1o locate the
patient through an investigative agency. I the agsray is able 1o luoate the patient, information
soncermng the patient’s whareabouls will be forwarded to the Clinical Unit and the Chlindual Urdt
parsornet should procesd (o attempt 1o sehedule and perform a Closs-out Vigit for the patient.
184 DISPOSAL OF STUDY MEDICATIONS

At the Close~out Visit, any study medications retomed by the patienis should be destroved

aecurding o Clirdoal Urdt pharmacy proceduras. Al suppiies of study medication in the Clirdoal Unit
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at the end of the close-out period should alsa be dastrovad (xee Chapter &, Admimistration of Study
Medicatonst,
18,8 DISPOSAL OF RECORDS BY INDIVIDUAL CLINICAL UNITS

Chrbral Units will mslrdain patient records that acouwmuiate during the corgduct of the BTS In
orger 1o respand to edit massages from the Coordinating Center, study records and patient charts will
nead o be readily avaidable through December 31, 1838, Information on reguirements concerning
frg-term storags of study records will be distributed at e later dals.

185.8 PLANS FOR TOTAL DATA STORAGE

S RTS data will be retained at the Qoordinating Center untd the pavioed of data snalysia has been
compleied as reguired by the Food and Dy Adminigtration (FDAJ,

Recognizing that the ebservations o the BTS will be collected with great effort and expense, a
consaiantious effort will De mads W stmmarize and publish the study resufta. The BRTS Investigators
also believe that tha cbsarvations shoukd be made available 1o the gansral public for reanalysis. Tha
MBI Project Gfficer and the Coordinating Center siaff will determune ywhat RTS date should e made
avallabie 1o the general public.  The Coordinating Center staff wiil deliver computer fapas and
documentation of thase RTS data before funding for the Couordinating Center terminates and in
accordance with general NIM guidsiines.  Any plan for releasing RTS data will maintain patient

sanfidentiality; accordingly, n information which identifies individual patients will be raleased.
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