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BACKGROUND: The Antithrombotic Therapy and the Prevention of Thrombosis, 9th Edition:
American College of Chest Physicians Evidence-Based Clinical Practice Guidelines (AT9) rep-
resent trustworthy international guidelines for antithrombotic treatment and thromboprophy-
laxis. We describe major changes to the format and content resulting from applying new
strategies for guideline adaptation and dissemination.

METHODS: A Norwegian guideline panel of 46 experts completed a structured and systematic
adaptation process, updated the recommendations based on new evidence, and rewrote the
recommendations in an electronic multilayered presentation format. We published the adapted
guideline using the web-based Making GRADE the Irresistible Choice Guideline Authoring
and Publication Platform.

RESULTS: We applied a novel presentation format to 333 recommendations from 11 of the 15
management chapters in AT9 and condensed and restructured them into 249 recommenda-
tions in a multilayered format. We added additional relevant information, such as 29 best-
practice statements about new oral anticoagulants and practical information sections for
121 recommendations. Common reasons for modifications included feasibility of the recom-
mendations in a national context, disagreement with applied baseline risk estimates, and reevalu-
ation of the balance between the benefits and harms of interventions in relation to assumed
typical patient preferences and values. The adapted guideline was published and disseminated
online in November 2013.

CONCLUSIONS: New strategies for adapting, updating, and disseminating trustworthy guide-

lines proved feasible and will provide Norwegian health-care professionals and patients with
up-to-date guidance tailored to national circumstances. CHEST 2014; 146(3):735-761
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ABBREVIATIONS: AT9 = Antithrombotic Therapy and Prevention of
Thrombosis, 9th ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines; DECIDE = Developing and Evalu-
ating Communication Strategies to Support Informed Decisions and
Practice Based on Evidence; GRADE = Grading of Recommendations
Assessment, Development, and Evaluation; LMWH = low-molecular-
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weight heparin; MAGIC = Making GRADE the Irresistible Choice;
MAGICapp = Making GRADE the Irresistible Choice Guideline Author-
ing and Publication Platform
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The Antithrombotic Therapy and Prevention of Throm-
bosis, 9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines (AT9)! pro-
vide comprehensive and rigorous guidance for the treat-
ment of surgical and nonsurgical patients and, therefore, are
well suited for adaptation to individual jurisdictions. The
Norwegian adaptation of AT9 was performed through
the collaborative projects we describe in this article.

Using Grading of Recommendations
Assessment, Development, and Evaluation
to Make Recommendations

The Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) provides a trans-
parent and systematic framework for assessing and
grading the available research evidence and for moving
from evidence to recommendations.2* Currently,

> 70 organizations worldwide have adopted GRADE.
Guideline developers rigorously applying the GRADE
methodology should consider four factors when making
recommendations: the balance between the benefits and
harms of the various interventions, confidence in the
estimates of effects, patient preferences and values, and
resource use.

In GRADE, recommendations are categorized as strong or
weak.* The strength of a recommendation reflects a guide-
line panels confidence that desirable outcomes of an inter-
vention outweigh undesirable outcomes. A strong
recommendation is, thus, defined by a clear imbalance
between the benefits and harms of an intervention and
should be applied to nearly all patients. A weak recom-
mendation reflects either a closer balance between benefits
and harms or a lack of confidence in estimates of effect but
should still be considered for the majority of patients.

Making GRADE the Irresistible Choice

The Making GRADE the Irresistible Choice (MAGIC)
research program? has brought together a multidisci-
plinary team of guideline developers, clinicians, meth-
odologists, interaction designers, and programmers.

We developed a framework and built innovative solu-
tions to address current limitations in the development,
updating, and dissemination of clinical practice guide-
lines, embedding it into the web-based Making GRADE
the Irresistible Choice Guideline Authoring and
Publication Platform (MAGICapp). Adapting AT9 to a
Norwegian setting represented an opportunity to apply
and evaluate the feasibility of our proposed adaptation
process; develop guidelines in a new presentation for-
mat; and publish them through our platform. The
remaining aspects of the MAGIC framework will be
tested in the near future, including integration of guide-
lines into electronic health records and strategies for
dynamic updating and production of semiautomated
electronic decision aids linked to individual recommen-
dations for use during patient consultations.

Developing and Evaluating Communication
Strategies to Support Informed Decisions
and Practice Based on Evidence

Responding to the need for improvement in the presen-
tation, dissemination, and uptake of evidence-based
guidelines, the GRADE working group initiated the
European Union-funded Developing and Evaluating
Communication Strategies to Support Informed
Decisions and Practice Based on Evidence (DECIDE)
project in 2011.6 The DECIDE and MAGIC groups have
collaborated to develop a multilayered presentation for-
mat to meet various needs at the point of care and to
facilitate shared decision-making. The first, or top, layer
of the format comprises the recommendation and its
strength, a key information section presenting the four
factors considered when moving from evidence to rec-
ommendation, and a short rationale. The development
and evaluation of the multilayered format will be pre-
sented in a separate article.

Through three separate articles, we outline the details of
the adaptation process’ and updating strategy.® In this
article , we summarize the end results of our adaptation
of AT9 to a Norwegian guideline.
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Materials and Methods

When adapting AT9, the Norwegian guideline panels followed a pre-
defined five-step adaptation process and taxonomy for evaluating
individual recommendations tailored to GRADE guidelines.” During an
initial planning meeting, the editorial committee overseeing the process
selected 11 of the 15 management chapters in AT9 to adapt on the basis
of available human resources and which topics were expected to have
the largest impact on clinical practice. The editorial committee com-
prised three methods experts, all members of the MAGIC research pro-
gram, and four content experts.

The guideline panel members reviewed their respective chapters, formally
recording their initial assessment of the need to exclude, modify, or develop
new recommendations. As the head of the panel, the chapter editor col-
lected these written statements and compiled them while identifying disagree-
ments during the process. The panels then met face to face once or twice
and continued the deliberations through a series of e-mail discussions.

When considering modifying a recommendation, the panels took into
account the national context, including the availability of reccommended
interventions; other existing guidelines in extensive use in Norway; and
assumed preferences and values of Norwegian patients. They adhered

to the GRADE methodology and, for each modification, consulted with
the designated methods expert.

All panel members adduced new evidence identified through their clin-
ical work. In addition, colleagues at McMaster University conducted
systematic searches for new evidence using McMaster PLUS (Premium
Literature Service) database entries from November 2010 to May 2013.
The chapter editors screened the updated feeds, focusing on evidence
that could potentially require modifications or new recommendations.
During development of new recommendations, the methods experts per-
formed the initial evidence assessment and rating according to GRADE,
providing the panels with a tabular evidence summary as the basis for
further discussions in which the methods experts actively participated.

The chapter editors wrote the first draft of the adapted chapter, explicitly
stating how and why the recommendations were modified through a
rationale statement and an adaptation disclaimer. The editorial commit-
tee invited user representatives, relevant specialty associations in Norway,
and the American College of Chest Physicians (CHEST) to provide
feedback on the adapted guideline. The chapter editors were primarily
responsible for reading the feedback and assessing the need for adjust-
ments. If major adjustments were potentially necessary, the chapter
editors consulted with the panels and methods experts.

Results

The editorial committee elected to exclude three of the
original chapters: diagnosis of DVT, treatment and preven-
tion of heparin-induced thrombocytopenia, and anti-
thrombotic therapy in neonates and children, excluding
the latter two because they cover topics of low prevalence
in Norway. The committee initially planned to adapt the
chapter on diagnosis of DVT, but the assigned chapter
editor withdrew from the project due to time constraints.
Because of delayed recruitment of an editor for the chapter
on antithrombotic and thrombolytic therapy for valvular
disease, this chapter will be adapted during 2014.

The panels adapted 333 recommendations, excluding 30,
modifying 131, and adding practical information on
dosage, contraindications, and risk scores for 121. The
panels often made modifications because of the feasi-
bility of applying the recommendation in a Norwegian
setting. Interventions excluded across chapters because
they are not readily available in Norway were cilostazol,
triflusal, and intermittent pneumatic compression
devices. For most recommendations, low-dose unfrac-
tionated heparin was excluded in preference for the
commonly used subcutaneous low-molecular-weight
heparin (LMWH), the latter in general having a slightly
better risk-benefit profile and not requiring regular
blood monitoring. Tables 1 and 2 present the major and
minor modifications made.5-18

The panels spent a substantial amount of time focusing on
two major issues: (1) finding credible baseline estimates,
preferably based on Norwegian data and (2) reevaluating
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the balance between the benefits and harms of interven-
tions in relation to assumed typical patient preferences and
values. As examples of deliberations made, we outline in
the following sections the results of the adaptation for two
of the chapters. Readers can access an English translation
of these at www.magicapp.org/public.

Prevention of VTE in Orthopedic Surgery Patients

AT9 gives a strong recommendation in favor of throm-
boprophylaxis for 10 to 14 days after major orthopedic
surgery and a weak recommendation for extended pro-
phylaxis for up to 35 days.”® It did not risk stratify the
recommendations.

In reviewing the recommendation, the Norwegian panel
noted that the baseline risk of VTE following major ortho-
pedic surgery is somewhat uncertain. Improvements in
both surgical technique and postoperative care have led to
a decline in the baseline risk of VTE during the past
decade.202! Scant data exist on current baseline risk because
most patients receive some form of prophylaxis. Standard
practice in Norway traditionally has been to provide nearly
all patients with thromboprophylaxis for 14 to 35 days.

The guideline panel approached this problem through
two strategies. It applied incidence data on VTE from
a meta-analysis on new oral anticoagulants vs LMWH,
taking into account the relative risk reduction pro-
vided by LMWH.2223 In parallel, the panel collected
data on VTE incidence following major orthopedic
surgery from the National Patient Registry in Norway
from 2009 to 2012. The registry contains a nationwide

737



(panuiauo))

"Uol3EpUBWIWIODA

3U3 JO 3SN JO Sea asealdul 0} papn|duj aJe
sjuabe 39|93e|diue ||y "Juswiea] 39|93e|diue
|lenp buipioae Agq spasj|q Jolfew jo ysi ay3
Buiziwiuiw Ajsnosuejnwis ajiym suojzedijdwod
Jljoqwiaoquwiolyy Jsulebe uoijdalold swos apiaoid
0} VSV Yym juawiealy buiuieiaa ‘qusied auy

uo anjeA ybiy paoe|d |sued ay] *239|dwodul si
SIY3 404 32USPIAS BYL "3S!| BY3 03 |oweplAdip

pue Joja46e213 Yyioq pappe [sued ueibamioN ayL

*AJjigeIndaxa aseatoul 03 suondo sbesop
JUSWILaI) OM] J0U pue auo 3snl asoyd os|e |aued
uelbamION 9yl ‘ABMION Ul SoisLI9IdeIeYd 1onpo.d
JO AJewwins ay3 Yyim aoueplodde ul 3q 0}

pabueyd usaqg sey papuswilodal abesop ayl

‘uopsanb |eoiuld
jusnbaJy e S| SIy3 9sNedaq uoiepUBLIWO0Ia B3]

03 s103iqiyul 32|93e(d pappe |pued uejbamioN ayL

*(Dz apedn) Aiabans jo awiy
3yl punoie Adesayy 39|23e|diaue jenp Huinuiauod Jo peaisul Aiabins
910499 p G |946nseud/|a160pidojd Huiddols pue Ausbins jo swn syl

punoJe ySy buinuiuod 3sabbns am ‘Auabins gyD adinbad pue Adetayy
Hnup 319|938 |diRUE |BNP BUlAI@DRL Bue oym Ssjuaied ug *(Dz apelo)
A1ab4ns au10joq p 0T 03 £ VSV Buiddols jo peajsul Aiabins jo swiy

9y3 puno.e Sy buinupuod 3sab6ns am ‘Aiabins (9gyD) yelb ssedAq

A1a14e A1euolaod alinbald pue ySy buialedad aie oym sjuaied ug "9°

*(Dz 9peJn) suswibal sAleUID) R

ueyy Jay3ed (y/syuun 0o0‘T Ag pamojjoy sHun 0OO’'S Snjoq) Ssop paxy e
J0 9sn Jo (sjuaned 93043s 40 oelpJed 4oy y J43d 63/syun g1 Aq pamoj|o)
BX/syun g/ snjoq ‘31A 404 y 1ad Bx/syun 8T Aq pamojjoj 63/suun 08
snjoq) paisnlpe Jybiam ag uoisnjul SNONUIRUOD Y3 JO D3k [BI}IUI BY)

pue snjoq [efiul 3y3 3ey3 3sab6ns am ‘Hin AT BuiJes syuaized Jo4 "T°9

"(Dz apeJn) (91de ulew Ul 8 9|ge] 99S) S21301qIaue Ulead pue
‘sbnip AJojewwejuliluR |BPIOJSISUOU DAID9]9S-Z-9SeUHAX00[DAD
Buipnoul ‘sbnup Alojewwiejuliaue |eplodaisuou Yjim juswieady

juejiwoduod buiploAe 3sab6ns am ‘syMA Bupiey sjusnied Jo4 'g'¢€

sjuaned
A13b64ns 21padoyllo ul A JO UOIJUSARI]

*(eam) Ausbuns a1049q p 7 |oweplAdip

/loja16e013 pue Auabins a10j9q p §
|246nseud/|a160pidojd buiddois pue

VSV buinunuod 3sabbns am ‘quawiieal)

19193e|dijue |enp yum pajead] sjusied

uf "A1abuns a10jaq p 0T 03 £ SIU}

buiddols ueyy Jayjed ySy buinuiuod
1sabb6ns ap :Auabins ssedAg

Adeaayy onnoquiodyinue
Jo juswabeuew aAelsadoliad

‘(>jeam)

(Y +2/63/31 00% 40 uoisnyur ue Aq

pamoj|o4 63/31 0ST snjoq) paisnipe

ur_m_w>> 9( uolsnjul snonuijuod ayl

40 93eJ |eiiul Y3 pue snjoq |eniul

a3 1eyy 3sebbns am ‘unieday
pajeuonoeljun AT buiaels syuaied Jo4

‘(eam) (uonejjuqy

|elje pue aseasip AJayie Aleuolod

uo sia1deyd a9s) Auabins ssedAq 1o
SjUd1S AJRUOI0D paasul AjMau yiim
sjuaized Jo ‘awodpuAs Aleuolod ainoe

yam sjuained ‘saAjeA 1eay |edjueydawl

ym sjuaned se yons ‘buipasiq
SS90Xd JO swiey ayj pasdxa 03 ‘AP
Alybry 40 umouy aJe sjysauaq ayj
2J4aym 3dadxa ‘paploAe aq os|e p|noys
$1031q1yul 39|23k|d "Sd3olgiue Jo sadAy
uledd pue ‘s1o3qiyul ZX0D ‘saIvSN
U3IM JuSWI}RaJ] JUR}ILLODUOD PIOAR
upejem yim pajeady sjusied jeyy
1s966Nns 9\ ulelRM YIM SUOIDRIDIU]

Adeiayy jue|nbeooijue
J0 Juswabeuew paseq-a0uaping

UO0I1RDYIPO|N 10} UOSeay

61V Ul U0IIRPUBLLILLIOIY [eulblIQ

aulppINg uelbamioN
9y} Ul Uolepuawiwoday paiydepy

auljepIinD pajdepy oyl ul SUOIEIYIPOIN Jo[e|\ PUR SUOIIRPUSWIWIODSY MON | T 314Vl

[ 146#3 CHEST SEPTEMBER 2014 |

738 Original Research



(panunuo))

*pasn Ajuowwod aJe pue 3djyoid jyauaq

-{sil paaoldwli 10 [enba ue aAey saApeUIR)R BY)

9SNeda( 1X3) UOIIRPUSLILIOIS SY} WOL) papN[oXxa
ale YMA pue ‘ySy ‘xnuiedepuoy ‘HNAT ‘ADdI

'SUOI3EPUBWIWIODAI BY] AJ13R1IS MSu

jou pip uonedjgnd |euiblio ay3 seataym ‘JIA Jo

XSl MO| e sjualied 03 saljdde uojepuswWWodal

9Ll "61V Ul pajedipul ueyy Jamol st 31A Jo

2ouapIdul ay3 eyl bunsabbns aduapine mau

03 anp (sixejAydoidoquiodyy papuaixa jsuiebe

uo[3EpUBWIWOD3I Yeam e apiaodd am) p 0T IS4y

ay3 03 payiwi| buieq 03 uonedygnd |eulblio syy ul
p g€ 03 dn wouy pauapoys s Yybua| Juswiealy ayl

juawilead) Jo uaping ssa| bunuasaidaa 03

uonippe ul HMIWT se 3|yo.d Jyauag-sil Je|iis

e Moys 3ey3} SOYON Yiim aoualiadxa J1abuoj

B pue s|SA|eue-e3aWw Mau Jo 3snedaq S Syl

"HMIAT 03 S9ARUI) e |enba se pajsabbns ale
(ueqexide pue ‘uegexoJeald ‘uesyebigep) sOVYON

‘pasn Ajuowwod aJe pue 3|yo.ad jysauaq
-4si1 panoJddwi Jo [enba ue aAey saAieuIR)}|R
9y3 9SnNedaq 1X9) UOIIRPUSWIIOID] BY} WO}
papn|oxa aJe W)A pue ‘ySy ‘Xnuuedepuoy ‘HNA
‘aDdI "juswiealdy Jo uspJng ssa| bupuasaidad
03} UoiIppe Ul HMIW Se sa|yo.d 3yauag-3su
Je[lwis moys 3eyl sOYON Yiim aousliadxs J4abuo)
B pue S|SA|eue-e3}aWw Mau e Jo 3snedaq S SIyL
"HMINT 03 S9AIeUIR] e [Benba se palsabbns
aJe (uegexide pue ‘uegexoJeAll ‘ueljebiqep)
SOVON "uoijuaAiaiul |eaibans jo ssa|piebau
sjuaied ||e 03 Ajdde suoijepuswwodal 9say |
'sisoquwioJyy Jo s ybiy o3 ajesspouw je sjusiyed
10J sixejAydoad papuaixa J0j uOI3RPUSWILIODD
Yeam e pue sixejAydoidoquuoly) w.a3-30ys 104
uopepuawwodal buodis e aaeb |pued ayyl ‘mau
‘310J243Y3 ‘e4E SsuoiepusWWOodal uelbamIoN syl
"6.1V Ul pauilesls Sk J0uU 9J9M SUO[IRPUSLILIOID Y]

‘(g1 apeJo ||e) sixejAydoad Jo swuoy

9Al3RUIDY R URY) Jayled (S|ge|ieAeun aJae uesjebigep Jo uegexide JI YYA
9sop-pajsnlpe 40 uegexoleAll AjAneulalje) ueljebiqep 1o uegexide
Buisn puswiwodal am ‘gDdI ue Jo suondaful yjim aanesadoodun ale
1o aulpap oym pue Aisbans dipadoyilo Jofew bujobispun sjusined ug
/2 "(Dz apeJan) juswiealy o1bojooewaeyd ueyy Jayied sixejAydoud ou
10 @DdI ue buisn 3seb6ns am ‘Buipas|q Jo S paseaJoul pue Aiabins
Jipadoyyuo Jofew Bujobispun sjuaned ul *9'z *(Dz apedo) Aeis |eadsoy
ay3 bulnp gddI ue pue juabe dpjoquiodyliue ue yim sixejAydoad
jenp buisn 3sa66ns am ‘Asabuns oipadoyio sofew Bulobispun sjusiyed
u1 "Gz “(gz apean) p $T 03 0T Ajuo 4o} ueyy Jayjed Aiabuans jo Aep

9yl wody p g¢ 03 dn J0j portad juanedino ayy ul sixe|Aydoidoquiolyl
Buipuaixa 3s966ns am ‘Asabins oipadoyuo sofew Buiobispun

sjuanied Jog “$°'Z (D apeto |e) uidse 1o ‘yHA asop-paisnipe

‘(gz @peto ||e) HNA1 ‘ueqgexoleAl ‘ueliebiqep ‘ueqexide ‘xnuliedepuoy

1SOAIIRUIRYR SB PIpUBWILIOdaI dARY am sjuabe J1aylo ay3 03 adualsseld

ur HMIWT 40 @sn ay3 3sab6ns am ‘quawiealy jo yibua| 1o dddl
ue JO SN JUR}LIODUOD BY3 JO dAIRdRdsa ‘WL 40 YH1 Bulobispun
sjyuaned ug '1°€'2 (DT 9apetn) (AddI) 221A9p uoissaadwod diewnaud
jusRIWIBIUl Ue 10 ‘(gT dpeJo ||e) ulidse “‘YMA asop-paisnipe ‘(HNAT)
ulleday pajeuolioeldjun asop-mo| ‘ueqexodeAld ‘uesyebigep ‘ueqexide
‘xnuriedepuoy ‘(HMIWT) uleday ybiam-iejndsjow-mo| :sixejAydoid
2130qWOJY}IUR OU Uey) Jayjed p $T 03 0T 4O wnuwiulw e 4o buimojjos ay3
JO U0 JO SN pusWIWO0dal dm ‘¢ 1 10 yHL Bulobispun sjyusined ur "1°1°¢

‘(eam) p 0T puohaq
sixe|Aydoud Buipuajxa jou 3sabbns
9M ‘A4abins jo Aep ay3y woudy p QT 04
ueJyebigep Jo ‘(uegexoleAl ‘uegexide)
1031qIyul ex J1030ej 3031Ip 9SOpP-MO|
‘uleday jybiam-ae|ndajow-Mo| yim
sixe|Aydoisdoquioayy 3sabbns ap
:(siIsoquwioayy Jo s Moj je sjualjed)
Aysejdoayiie aauy pue diy Jolepy

‘(eam)
A1abans jo Aep ayj wouy p g€ 03 dn
1oy sixejAydoadoquioayy buipuaixa
1s966ns 9\ "uonedYISSE|D YSY 10 Xapul
AjIp1gJow0d uos|ieyD ay3 Jo asn
AQ paw.oyiad g ued JUSWISSISSE YSiY
*Sa131pIgJowod a|dijnw 4o A 08 <abe
SIJ 93BJ3pOI ‘Id/IAQ d13ewoldwAs
snoinaid s ybiH yseway “(buoiys)
A1abuns Jo Aep ay3y wody p 0T 404
ueajebigep 1o ‘(uegexoleAl ‘uegexide)
Jo3iqiyul ex J103oej 1034Ip 9SOP-MO|
‘ulieday jybram-1e|ndajow-mMo| Yy3im
sixe|Aydoidoquiolyl puswiwiodad I\
:A1abans quilj-1amoj [|e {sisoquuo.y)

40 s ybiy 03 ajelapow e sjualied

U0[3RIYIPO| 10 UOSERY

61V Ul UOIIRPUSWILLdSY [eulbli0

aullepIng uelbamon
33 Ul UOI3epUaBLLILLIOISY pajdepy

(panunuod) [ T alavi

739

journal.publications.chestnet.org



(panuiauo))

'sjuaned || A||ea11dd

Jo uonje|ndod e 03 a|qedJajsued) aq 03 l|eyuag Aq

S3|NS3J Y3 pPaJapISU0d S\ "S93eWilsa asiaidwil

papinold g1y ul paljdde sjuaijed ||i Aj|ed131d 404

S|eL} |eNPIAIPUl 9Y) 9SNBI9Q S9}RWIISD 10949

3si0a.1d-a10w apiAodd 03 Sem uol3edyIpow

SIU3 10J 9j_UOIIRI B "SDIRWIISD 1094

9jesauab 03 11|k 39 |eIURg AqQ sjuaized |edipaw

uo SISAjeue-e3}awW e JO WJ0oj dY3 Ul 9dUSPIAD
30241pul asn 03 pa3jds|a |aued ueibamioN ayL

‘(>jeam) unedsy 3ybiam-1e|ndajo0W-mMo|
Jo asn 3sabbns apn :sjuaned || AjjeaniiD

*(Dz apeJo) sixejAydoud ou JaA0 sixe|Aydoidoquuoayy
HNA1 40 HMIAT Buisn 3sab66ns am ‘sjuaned |1 A||e2131ld 104 "€ %'
‘(3eam) uegexodeAll pue ueqgexide
ueys Jayjed sixejAydosdoquiolyy
se pasn agq HMI1 3eyl 1sabbns ap

or’|B 39 19qeyp|oD pue ¢le 39 uUsyod Aq

S|el3 pa||0J3u0d PazZIWOPURI M3U OM) UO paseq
61V Ul Juasaid Jou UOIIBPUBILIOIDS MBU B S| SIYL
,uoijewJoyul [eaoeud, Japun
uonedynesls sl uo asuepinb o1 Jsjed
9M "sjusned 9say3 10 Spew g p|noys
sixe|AydoadoquuoJayy Jo 3yauaq 19U ay3

[ 146#3 CHEST SEPTEMBER 2014 |

>SI 93eIpawdaiul e sjuaied

JO juawijead] _mE_qu uo uoljepuswiwiodal ou

SaAIb 61V “(3LA 40 s ybiy je syusied 0o0‘T 4od

90T SA JLA J0 s Moj je sjuaned 000°T Jod p)

SISOQUIOJY] SNOUDA JO XS dul|9seq ul 9duaJayip

ab.ue| e bunuasaidal ‘sISOQUI0IY3 JO XSII MO|

pue ybiy ojul sjuanjed SapIAIp 2400S XSII enped

pa3sabbns sy 'SISOqUI0Jy] JO XSId jeIpawd]ul je
sjuaned uo yJewsad e pappe |oued uejbamioN Syl

*|020304d Juswieal) Jo adAy uendnued
SIY3 10} DDUSPIAD MBU 0} DNP SpeW SBeM SIy L
6.1V Ul Juasald Jou UOIIBPUBWILLIOIDS MBU B S| SIYL

(g1 epeto) xnuuedepuoy 4o ‘py HNAT ‘P19 (HNAT) uKeday

pajeuonoeljun 3sop-mo| ‘(HMIWT) uledsy aybiam-aeindajow-moj

yam sixejAydoidoquiolyl Juejnbeodijue puswiliodad am ‘sisoquiodyl
JO Si4 paseaJsdul e sjuaijed |edipaw pazijeydsoy ||I Aj|@Inde Jo4 "€°¢

BuluIaDU0D SJUBLLISSISSE [BNPIAIPUI
pue ’‘s|isoquuo.y3 Jo XSl 93eIpawiaiul
ue aAeY [|IM Julawiedap auipaw
|euJajul ue 03 papiwpe sjuaned
Aue ewsy (eam) xnuuedepuoy
40 uleday jybiam-aejndsjow
-MO| Yaim sixejAydoadoquioayy
PUSWILLIOdD] S\ :SISOqQUIOIY]

40 st ybiy je sjusijed pazijejdsoH

sjuaned [ed1binsuou ul 31 A JO UOIUBASI]

‘(>leam) abaeyodsip
puoAaq sixejAydoid Buipualxa jou
3s9b66ns sp “(p #-1) ob4eydsip
|3un uleday yblam-ie|ndajow-mo|
yam sixejAydoadoquioayl
1sebbns apn :Alabins

jJuawaoe|dad Juiof |eiauab doeu3-iseq

aulRpINg ueibamioN
33 Ul UolepUaLILLOIaY pajdepy

UO0I1eDYIPO|N J0) UOSeay 61V Ul U0IIBPUBLLILLIOIRY [eulblLIQ

(panujauod) [ T 31avl

740 Original Research



(panunuo))

‘San|eA pue saouaJdayald jusined pajedipiue

pue ‘suoiedljdwi 924n0sal paseatdul ‘buibew

|eLISS JO Adeundoe ayj Jnoge Ajuieissoun 03 anp
uol3epUSWWOD3] 3Y) paylpow |sued ueibamioN ayl

*3|yo4d jyauag-ysi

|enba ue 231e21puUl 03 SONUIIUOD 1BY] URGRXOJRAL

Uim aoualiadxa Jabuo| 0] anp aAleUI)|R
jJuSWeal]} B S pappe uaaq Sey ueqexoJdeAry

's| se 3day usaqg sey SJ912Yied SNOUSA |BJ3UdD
ym syuanned |e o3 sixejAydoadoquioayy Jo asn
aunnoJ jsuiebe bupsabbns uoiepUSWILIOIDI Yeam
jeulblio ayy 4aAaMOH "J1A JO Sl dY3 Saseatoul
Alqeqoud siy3 jey3 buibpajmouxde ‘sl ay3 03
SJ1912U3eD SNOUDA |RJ3UdD pappe os|e |aued ay]
z1°'|e 32 OISIN @0 AQ M3IA3J D13RWISAS BURIYD0D
M3U e uo paseq J|A 404 1030e) ¥sid Juspuadapul
ue se Adesayjowayd pappe [aued ueibamion ayL

(9T @petD) SsuldA [ewixodd ay3 0jul SPUdIXd SNQUIOJY]

9y3 JI uoire|nbeodIUR PpUBWIWODA] M {(DZ SpelD) SUIDA [BISIP U3

0} paUyU0d SUlRWAJ INQ SPUIXS SNqUIOIY3 SY3 JI uoie|nbeodjue
1sebbns am (g1 SpelH) pualxa Jou SS0p SnquoJyl ay3 JI
uone|nbeodaue ou puswwodal am ‘buibewl |elLIBS ym pabeuew aie
oym B3| ay3 Jo IAQ |e3sIp paie|os! 3nde yum sjusijed Ui v e g (02
9peJn) suidA daap ay3 Jo buibew |el1aS J9A0 uone|nbeodjjue |enRiul
1s966ns am ‘(3x23 99S) UOISUDIXD 40} S103ORJ Skl JO SWOIdWAS 2U9AS
pue 63| ay3 Jo IAQ [eISIp pa3e(os! @3nde ypum sjuspied ug "z'e g "(0¢
9peJn) uone|nbeodnijue |eRIuUl JDAO XYM g J40J SuldA dasp ayj Jo buibew
|e1as 3sabbNS am ‘U0ISUDIXD 10) S1032B) XSI 10 SWOIdWAS 9I9A3S

anoym pue 63| ay3 Jo 1AQ [eISIp pale|os! 21Nk yim sjuaned Ul “1°g'g

(D¢ epeun)

Adelayy wua3-buo| Joj uegexodeAld 4o ueljebigep J19A0 HMIANT 31s266ns
am ‘Adesayy wHA YliM paiealy Jou ae OYm Jadued ou pue JAJ Yim
sjuaned o4 *(Dz apedn) Adesayy wuail-buo| 10 HMINT 49A0 Adesayy

WA 3s266ns am “Uaoued ou pue 63| 2yl JO 1AQ YIm sjuaned ul "T'€'€

‘splwopijeus|

pue ‘apiwopiieys ‘s103qiyul sissusboibue ‘Adelsyy jeuowoy
‘uonezijigoww] ‘siIsoquiolyl SnouaA snoiaald apnpul syuaizedino
130UBD U] SISOqUIOIY] SNOUBA J0) S1030B) XSII [RUOINPPY :SYJ/eway
‘(gz apeto) sixejAydoad ou JoA0 HNAT 40 HMIANT 9sop-o1oejAydoad
1sobbns am ‘Buipas|q JO S MO| 3B 91e OUmM pue J]A 104 S103oe)

3SII [euonIppe aABY OYM SJOWN] PIjOS Y3IM sjusiedino ul "z'z'v

‘(>eam) juswieasy

Buneiyiul a10jaq uopebedoud
SNQWO0Jy3} 23eN|RAS 0] SUOJRUILIEXD
punoseJj|n [elas ueyy Jayied IAQ

|easip onewoldwAs paylaA Aj@AnRdalgqo

y3m sjuaijed |je 03 Juswiealy
jue|nbeodnjue 3sabbns s\ 1 1AQ |BISIA

"J1A 2IN0oe JO Juswiealy
10J uonedipul panoiddeald e aney jou
op uegexide pue uesyebigep ‘€10z
JaquianoN Jad sy pewsay (deam)
juswiealy wiay-buoj 10j HMINT J9A0
uegexoJeAll 40 ulepem 3sabbns
oM ‘J2dued Inoyjim sjusnied Jo4

:juawiealy wual-buoj Joj Hnap jo adioyd

aseasip JIA 104 Adeday) dnoquiodyinuy

*aplwopljeus| pue
‘aplwopileys ‘sioyqiyul sissusboibue
‘Adeuayy |euowoy ‘uonezijigowwi

‘J1A SnoiAald “1939yied SNOUSA |eJjuad

BulAjul ‘Adesayiowayd yjim juswiealy
HBujobuo apnpul A 40J S1030R) S
[euonippy :y/ewsy *(yeam) buipaaiq

JO XSId MO| e S| 243y3 papiaoad ‘uleday

jybroam-aendajow-mo| Jo asn 3sabbns

9M ‘siowny pljos yym sjuaized Jo4

rwsjjoqwa Adeuow|nd pue JAQ 104
$410308} Xsi |euolippe WyIm sjusijed

U0[IRIYIPO| 10§ UOSERY

61V Ul UOIRPUSWILLISY [eulblI0

aullepIng uelbamon
33 Ul UOI3epuaLLILLIOIaY pajdepy

(panujjuod) | T 31avL

741

journal.publications.chestnet.org



(panupuo))

juswijesly
do3js 40 anunuod 03 Jaylaym buipiebaa jusined aya
JO uoi3eN|RASSI Udea 3R J9pISuod 03 s3oadse yoiym
uo aouepinb apinoad pue 34 pue |AQ |ewixold
3IN0ge SuoI3epuUAWILIOIA] ||B paulqwod |aued ayj
‘UoI}Ippe UJ "S3IpN3s Mau UO paseq S| MJewsal
siyl ‘sixejAydoid wuia3-buo| se pasn ag ued ySy
1eyy bunieis yJewsad e pappe [aued uelbamion ayL

‘swaey ayy ybiamino Ajes|d
JuSW3ea1] JO 9SIN0D JOYS B JO Sjyauaq ay3 1eyy
S9A3119q I 9snedaq Abojonye jo ssa|piebas ybua|
juaW3eal} dUO spuawwodal [aued ueibamioN ayL

*(gz apeJo) Adesayy jo ow ¢ J1aA0 Adedayl Jueinbeodijue papualxa
1s966ns am s buipas|q 93eJapow J0 MO| B dARY oym pue H3| ay3 Jo
1AQ [ewixo.d paxoaoiddun ue si eyl JIA Isiy e yum syuanned Ul T4 T°E

(g1 apetn) ysu Buipes|q
ybiy e yIm asoyy uj uswiealy Juejnbeodijue Jo ow £ pusIWOIA
pue (gg apedo) 3su Buipas|q a3eisapow 410 MO| B YIM 3SOY3 Ul
Adeuaayy papuaixa Jono Adesayy jueinbeodijue jo ow ¢ 3sabbns am
‘(4ewau 99s) 6] ay3 Jo 1AQ |eISIP paje|os! paxoAoldun ue si 3eyy JIA
3544 e yim sjuanjed Ul "€ T1°€ "Adesayl papualxa JO onjed Jysauag-ysid
9y3 J0Jj pajen|eAa aq pinoys 63| ay3 Jo IAQ payoAaosdun yym sjuaized
‘Juawiealy Jo ow € JaYy ‘(9T apeto) uonelnp J4aoys e Jo Juswiealy
J9A0 oW € 3sea| 1k J0j uonenbeodaue YIM JUSWIRSI) PUSWLIODIS
oM ‘(jewixoud Jo [Jewau 93s] |e3isip paie|osl) 63| syl Jo IAQ
paxoaoadun ue yyum syuaned ul ' 1°€ "(si buipas|q jo ssa|pliebad
g7 apetn) Adesayy papuaixa Jo (g1 apedo) (ow T 40 9 ‘63) pouad
pajiwi|-awi3 J26uUo| B Jo Juswieal) J9A0 ow € Joj uolje|nbeodjue
UM Juswileal) pusawwodal pue (Dz apedn) poriad Jajioys e jo
JusWleal]} J9A0 ow ¢ Joj uonenbeodiue yym juswiealy 3sabbns
aM ‘(> dewad 93s) J03oey ¥Sid Judisuedy |eaibansuou e Aq Jo Aisbuans

Aq paxonolid 63| a3 Jo LAQ [e3sIp paje|os] ue yum sjualjed Ul "€ 1€

'PaJapISuU0d 9q Aew YSY Yyim
juswiealy wia3l-buo| ‘Juswiesly jo
ow ¢ puoAaq uofze|nbeodijue |eJo asn
JoUURD 10 JUBM JOU Op Oym sjuaized
104 Jewsay “(>eam) suojyen|eAssd
|lenuue 3sab6ns am ‘uasoyd si
JUSWIeaI} PANUIU0D 4] "Saouatald

s,Juanied ayy 03 uonippe ul ‘swojdwAs

jualsisiad aJe a1ay] JI ‘sisoquiolyl
9U3 JO AJLIDASS pue juswies.)
4O suoi3edl|dwod 10 S30943 JpIsS
Jofew Aue uaaq sey aJay3 Jayiwym
JUNODJOR 03Ul 9%e} pP|NOYS dUQ °|0J3U0D
yauow-¢ ay3 e abisws jsuiebe
syuswnbue Ayybiam ou JiI Ajpyuyapul
juswieay 3sabbns apy :Hbuipas|q Jo
3SId @3eJ9poW 03 MO| Je sjuaized ul
SISOQWI0JY3 SNOUDA payoAoldun 3sii4

*(buouys)
A|@31uyapul Juswiealy 10 YM 9-4 JO
juswiealy ueyy Jsyjed 1AQ eisip

JlewoldwAs ‘paje|os) ue yim syuaed

0] juswijeal} JO OW £ pusuwwodad 9\

UO0I1RDYIPO| 10} UOSeay

61V Ul UoIIRpuUaWIWLI0d3y [eulbliQ

aullepIng uelbamlon
9U3 Ul UOI3epURLLILLIOISY pajdepy

(panujauod) [ T 314avL

[ 146#3 CHEST SEPTEMBER 2014 |

742 Original Research



(panuiauo))
*(suosiiedwod ‘(gz @peun) (0°€-0' ‘obues YNI 1964e3) Adesayy (WIA)
J02dipul uo paseq) sa|yotd Jysauag-ysid Jejiwis 1siuobeiue M ujweyA asop-paisnipe ueyl Jayied Ajiep aoimy buw Qg1 ‘(>eam) unejiem ueyy Jsyied
umoys sey (y1]e 3@ wepy) sisAjeue-eiaw uesyebigep 3sabbns am ‘('€ ‘z'€ ‘1°¢ ‘2z Buipnppxa pue ‘0T°1°¢ (ueqgexide Jo ‘uegexoleald ‘uelyebigep)
e se ulejiem 03 suopdo juawiealy pattasald '6°1°¢ buipnpul) uoieNbeodI3UR |BIO JO JOAR) Ul SUOIIRPUSWILIODS sjue|nbeoonue |eio mau 3sabbns
se SOVYON ||e papnjoul |ued ueibamioN ayL 104 4y |ewsAxoded yiim asoyy buipnpul 4y yym syuaned Jo4 "TT°T°C 9M :bBnJp d130quioJylizue Jo 3d10YD
'SOVON *paJapISU0d 9g p|noys
9U3 JO S2IRWIISD 109D SAIIR[D] BY3 104 p1[e 39 juswieaJ) dpnoquiodyliue buipjoyyim
wepy AQ MalADJ D13RWSISAS B pasn 0s|e aARY S\ pue “»sld Mo| se papJebau ale xas
*9400S XSl Mau 8y} 03 3depe 03 paljdde usaqg aAey ueyj s103oey si 4aylo noyyim abe jo
saw023n0 jueyodwi-jualied J0j XS sulldseq ayl '(gz @peln) Adessayy oinoquiolyliue A G9 19pun UBWON\ eway *(Xeam)
Uuo B}RP MIN "9X0.3S JO XS MO| A|nJ3 e je sjuaned ueyy Jayjeu Adeuayy ou 3sabbns am ‘(0 =9400S [>oe33e dIWayds| Adeusayy o13oqwioayiiue 3sabbns o
BuiAjiauapi ul Jouadns sI 8102S ISYA-°SAYVYHD 3yl juaisuel) 4o x043s Jopd ‘snyjjlaw sa3agelp ‘A gz =abe ‘uoisuaiiadAy 1T 2402S 2SYA-°SA°VHD (Buoiis)
1By} UMOYS Uaa(q SBY 3}l 8snedaq dSYA-°SA*VYHD ‘ain|ie} 1eay aAlRsabuod] ‘sayHD ‘63) 93043S JO XS MO Je aJe Adesayy onoquioayiiue jsuiebe
03 ‘sQyHD woJj pabueyd usaq sey 21400S S dy | oym ‘qy |ewsAxoded yiim asoyy buipnjpoul 4y yiim sjuanied Jo4 "8 T°Z | PUSWIWOIa] S 0 100S OSYA-SAVYHD
uone|qy
|erle Joj Adelayl onnoquiolyinuy
‘xnuliedepuoy se a|yo.d Jysauaqg-ysid Jejiwis ‘(>eam) uone|nbeodyue ou
e sey HMIAT 3ey3 buimoys suoizejndod Jayzo ul J19A0 p G§ 10} xnuiedepuoy 410 HMIAT
9DUDPIAS 32JIpUl U0 pPaseq S| UOI3RPUSWILLIOID 9s0p-a3elpaw.alul 4o di3dejAydold yyum
9y ‘9AIRUJD]|E JusWIeal] paysabbns e se pappe juswiieauy 3sebbns am ‘uiaA desp e jo
S| pue pasinquial si 4aAamoy ‘HMINT “3usned *(DZ apei9) HMIAT J0 3sop o1dejAydoad AJUIDIA 3U] Ul S3I| 3BY] 4O WD G 3sed| je
|enpiAIpul 8y3 J0j 3502 ybiy e sjuasaidad ‘snyy e JaA0 Ajlep bw g z xnuuedepuoy 3sab6ns am ‘uoizeinbeodinue yiim Jo siigajydoquwiolysy |epyladns e yim
‘pue AemJoN ul pasinquwiiad jou s| Xnuliedepuod pa3jeaJt] aJe oym SIsoquuodyl UldA [epytadns yiim sjuaied ug 2 1°8 | syusned ug :sigsjydoquwodys [enpytadns
‘(eam) sisAjoquioayy
paseq-1239y3ed J40j paJapIsuod aq
juswiealy pajeniul Jaye isistad jeyy
swojdwAs snods YjIm J0/pue eAed
BUDA 3Y3 J0/pue uldA dIAjRd e ul IAd
‘A 7 191je SWOIpUAS e yyum sjuaned jeyy 3sabbns sp
2130qwoJyilsod jo uoizonpad juedyiubis e buimoys ‘(Dz @petn) (1ad) sisAjoquodyy *SISA|JoquI0Jy) Pa3da.ip-19319Y3ed JOA0
e1]e 39 uspug Ag Apnis paysiignd Aimau e si pa3oalip-1939Y3ed J9A0 auoje Adelayy jue|nbeodnue auoje Adedayy juenbeooijue 3sabbns
uoljepUSIWOdA] payipow ay3 1o punolboeq ayl 1s9b66ns am ‘63| ay3 Jo 1AQ |ewixold a3noe yym sjuaied Ul '6°C aM :63] au3 Jo JAQ |ewixold 93ndy
UOIRILIPO} 10} UOSETY 61V Ul UOIIRPUSLLILLIOISY [eUIBLIQ aulspIng ueibamJoN
3U3 Ul Uol3epUSWIUI0ISY pajdepy

(panujauod) [ T 314avL

743

journal.publications.chestnet.org



(panunuon)

"Apustayip
Huisooyd Jo uondo ay3 yjim xsii aelapowl 03 Mo|
e sjuaed ueibamioN apiaold “4anamoy ‘sa0p Sid
ybiy 1e syusined 03 pa1oLIISDL UOIIRPUDWILIODD
Neam ay] "Ajpualaylp swJiey pue sjyauaq ayj
uI9M3Iaqg ddue|eq BY3 pan|eA i ‘snyj ‘juswiealy Jo
uaping pue sbuipas|q Jo Joaqwinu paseatdul ay3 40}
93esuadwod 03 JUSIDLYNS AjjeIOW pIJe|aJ-1adued
pue suol3dJejul |eIpJeD0AW Ul UOIIONPaAJ |[ewsS

3y3 J49pIsuod jou pip [oued ueibamion ayL

*2ouepinb oypads
-2Jow apiAoid 03 payipow usaq sey dJewsad ayl

‘Juswiieady 19|93e|dinue

pue uleiEM YIIM JudLIlRaJ] UOIJRUIGUIOD Uo

Sa1pn3s JueAdlad ayl ul paljdde usaq sey jeym

109|424 49139q 03 patamo| Ajaybls usaq sey YNI

196423 By ‘swuey ayl ybiamino sjysuaqg sy

jey3 saAll1|2q 1 9snedaq Adedayy a)di} Jo 9s1n0d
|enul ue 3sab6ns 03 asoyd |pued uejbamioN sy

(gz apeun) Adeuasayy unidse
ou J3A0 Ajlep bw QQT 03 G/ ulidse asop-mo| 3sabbns am ‘aseasip
Je|naseAolpJed oi3ewoydwAs Jnoylim J4ap|o 1o A 0G pabe suostad 104 "T°Z

"UOIJUDAIDIUI
SIY3 9s00yd Aew sXsi1 pajeldosse ay) ueyl Jaybiy Awoldaquiolyl
|e2IURYDIAW JO S3YBUSQ UIR}IDDUN 3Y] aNnjeA oym sjuaijed pajdalas
AlIngaae) :syewsay “(Dz apeln) Awoipaquiodyl [edlueydaw Jo asn
9y3 3sulebe 3sabb6ns am ‘9>043S dIWLYDSI 93nde Yym sjuaized uj "€

*(T°€ uondas 9as) aseasip Auaie Aleuolod
9|ge1s pue 4y Yyim sjuained Joj se paysabbns si Adelayi dizoquiolyiiue
‘ow ZT 354U ay3 Jouy (Dz apeto) (j916opidopd pue ‘uiidse ‘uliejiem
‘63) Adesayy a)dii3 410 Adeuayl 39j23ejdiue 9jbuls snid (0°€-0°Z UNI)
Adelayy ¥ asop-paisnipe ueyy Jayied (|a16opidojd pue unidse ‘63)
Adelayy 39193 |di3UE |BNp 3S866NS am ‘( JO 2100S ‘SQVHD ‘Ba) ax043s
JO »Sl4 MO| 3B 4 Y3im sjuaned Jo4 *(T°€ uoI130as 99s) aseasip Aialle
AJeuodod 9|gels pue 4y Yiim sjuained Joj se paysabbns si Adelays
di30quoy3iue ‘ow 2T 3siy ayy 1ayy "(Oz apeto) (|916opidop pue
‘ulndse ‘uuepem ‘6a) Adesayy 9ydiy Jo (j2160pidojd pue upidse ‘63)
Adeuayy 19|23e|di3ue |enp ueyy Jayied Adelays 39|a3e|diaue aibuis snid
(0°€-0"2 YUNI) Adetayy WA asop-paisnipe ‘ow ZT 3siy a3 104 3sab6ns
am ‘Juawade|d juals Aleuotodeujul obispun J0uU Op pue SWOJPUAS
AJeuolod a3noe ue aoualladxa oym (J93ealb 4o T Jo 2400S ‘SQVHD
‘B3) 2>043s Jo sl ybiy 03 3eIpawIaiul 38 4y YIMm sjuaied Jo4 "g'E

"(leam)

(%0T < Ajl|e340W JBINJSRAOIPJRD JO SI

1e9A-QT) 9Seas|p Je|ndseAolpled Jo

s ybiy 3e sjusiied o3 Ajlep buw g/
VSV 1s266ns ap\ :uoiuasald Alewiid

3seas|p JejnaseAolpled

JO uonuaAaud Auepuodas pue Alewlld

*uoIsn|220 Auape

|edga43d |ewixold e yym sjuaned ul

paJapIsuod aq Aew juswiead) syl

dewsy *(veam) Awoldaquiodyy

|edIuRYDIaW JO 3sSn ay3 ysuiebe

1s966ns am ‘93043S JIWBYISI YIM
sjuajed ug :Awo03daqWoIy} |eIIURYIDN

9%0.43S DIWaYIS! 10}

Adeuayy 213Ajoquioayy pue 2130qWIOIYIIIUY

'G9 jo abe ayj Japun usawom
03 sal|dde swes ay] ‘ajendosdde aq
Jybiw juswieal) 19|a3e|diaue ajgnop
UlIM Juswiiealy |eniul ‘aseasip Aiaye
AJeU010D UBY) 9X0J3S J0) S10308) XSId
19430 ou yym sjuaied 1o yiseway
"(3leam) a|ge3s paulewal sey aseasip
Aaeuoao0d s,jusined ayl Jl (0°€-0°2)
G°T 40 ¥NI 326.4e3 YaMm Ullesiem yim
Adeissyjouow 3sabbns am ‘ow 7T
19y 1eaA T 1sed| je Joj T x bw G/
[2460pido|d 40 T x B G/ VSV Jay3d yim
pauiquod (§°2-0°2) £°C 40 UNI 326413
UM upepiem 3sabbns am ‘siyy Jouy
‘ow 9-¢ J10j T x bw g/ |2460pidojo pue
Txbw G/ VSV ‘(§'2-0°2) €2 40 NI
196423 Yy3Im uneiem yym Adessyy aidin
1s266ns ap\ :uopejue|dwi 3U}S JNOYIM
10 Y3IM SWOoJpuAs A1euolod ande Jayy

UuoeayIpo|y 10 Uoseay

61y Ul UoIIRpUSWIWLI0d3y [eulbliQ

aulepIng ueibamioN
9y} Ul Uolepuawiwoday paydepy

(panujauod) [ T 314avL

[ 146#3 CHEST SEPTEMBER 2014 |

744 Original Research



(panuizuo))

745

*92UdpPIAD Ajljenb-moj

2y} saziubodal Inq YSY J9A0 uliejiem Jo

Ajioniadns buysabbns aouspiAS 3|qe|ieAR UO paseq
uoI3epUSWIWODA] 3y} payipow [aued ueibamion ayL

, uonewJojul |eanoedd,, Jsapun
papn[aul S| UOI3EPUBLLILLIODdDI ISB| YL *SIOUS3p
10]0WLI0SUdS INOYYIM Ssjuaiied Joj Juswalels
90130e.1d-159q B papinoid pue yoeoidde snoianed
aJow e asoyd |aued ay3 ‘Ajuiedsoun siy3 UsAID
"S9]BWIISD 1094J9 Y3 Ul 92USpYuU0d Mo| pey |sued
9y} pue ‘synsaJl snouabolalay SMoYs pue sQ66T
9y3 wo.y ‘Jualxa abie| e 03 ‘S| UOIIRPUBLLILLIODDI
jeulblio sy 10j 8seq 22U3PIAS BY] "SISA|OqUIO.IY]
yam bBuipasiq jo xsu ay3 buipiebas Ajuieuaoun
JO 9snedaq Xeam 0} UOI3RpPUIWLIOID.

9y3 papelbumop |sued ueibamioN sy

‘U3eap Je|N2SBAOIPJED JO S 9yl Ul UoI13dNpal e
Buimoys souspine Mau 03 anp padojaAsp Sem jeyy
6.1V Ul Juasald Jou UOIIEPUBILLOIDS MBU B S| SIYL

‘uonejuswadwi
JU33S Yym SOV buimoljos uoindo ue se sbnip yjoq
sapn|pul uoppeydepe uejbamioN ay3 ‘|a160pidod
03 Jouadns Ajybiis @gq 03 uMoys uaaq aAey
sbnup yjoq asnedag ‘suosliedwod peay-03-peay
ou aJe aJay3 asnedaq |a46nseud 03 Joladns s|
Joja16e213 1ey3 1Moddns 03 9OUSPIAS JUBIDLYNSUL

S| 2Jay] 1eY3 SaA3l|aq |aued uelbamioN Syl

(g7 apesn) Adesayy 39|23e|dijue [enp Jano 9|buls 3sabbns am ‘sjusnyed

1930 ||e 104 *(DZ 2pedo) JeaA T Joj auoje unidse 4aao (p/bw 00T-SZ)
upidse snid p/bw g/ 19160pido|d 3sabb6ns am ‘syeub oj3ayiso.d
ym Auabuns jyeub ssedAq aaud-mojaq bujobispun sjusined ul “$°8-1°8

"(Dz 2peuo)

9seux03daJlls J9A0 aseujodn 10 (yYd-H) J0jeande usbouiwse|d

9dA3-anssi3 Jueulquiodal 3sabbns am (gt apedn) sisAjoquuiolyl VI

19A0 A1abins puswiwodal am {(Dz apeld) Adelayy uoisniiadal ou

190 (sIsAjoquioly) yI 40 Auabins) Adeuayy uoisnjiadad 3sabbns

am {(Dz apetn) uolze|nbeodjue ou J9A0 uleday pajeuoijoeljun

y3im uoize|nbeoojue olwaisAs ajeipawwi 3sabbns am ‘sisoquiolyy 4o
Iloquid [elI3}Je 03 NP BIWSYIS| quii] 93nde Yjim sjuaned ul "€°'9-1°9

‘(gz apelo) ulidse 9sop-mo|

sn|d Ajiep bw g/ |9160pido|d 4o40 ulidse asop-mo| snid Ajlep ao1m}

Bw 06 J0j246e013 35966NS DA\ **JUsWde|d JUBIS UM IDd duobiapun
9ARY OUM SOV UB Jd}je JeaA 3siy ayj ul syuaned Jo4 "G 2 €-1'2°€

"(leam) (5°0+S°C

WNI) uKepem yym uonenbeodue

1s966ns am ‘ssedAq snousaa |eisip
Ul :3jedb snouaA aaud-moljag

‘(Quswalels
9010eud-3s9q) uoluaAIRUl [BDI6INS
pue sIsA|oquio.y3 JO UOI3euIquUIOD 33
10 ‘sisAjoquioayy [elayleenul ‘Aisbans
AQ uoneziie|ndsenal Aq paAIas 3s9q
s| jJuaed ay3 Jayiaym aujwialsp
0} 9peWw 3 P|NOYS JUDWISSISSE
|ENPIAIPUI UB ‘S3IDU3P 1030WIIOSUSS
SNOLIaS ou aJe 243U3 JI “(3eam) syoyap
10J0W10SUdSs saoualladxa juaned ay)
J1 sisAjoqwioayy ueyy Jayjed Ausabans
1s2b66ns s\ (3eam) uoneziie|ndseAal
Bbunieme sjiym unedsy pajeuoizoeajun
10 (HMIANT) ulieday ybiom-ienasjow
-MO| Y3IM JusWleal) ajeipawwl
1s966ns 9\ :elwaYdS| quii| 93Ndy

9seas|p Alaje
|jeaaydiiad ul Adesay) d130quiolyiiuy

'VIL

10 9x043s Joid yym sjusned ul

pPo1EDIPUIRIIU0D S| UBRRXOIRALY YJeLay

‘(eam) A z-T J10j Buipas|q Jo ¥si1 mo| 3e

sjuajred pajdslas 03 (z x bw §°7)

uegexoJeAld 9sop-mo| buippe 3sabbns
9/ :9WOJPUAS Aleuoldod 23nde Ja)y

‘(eam) vsvy

sn|d [a160pido|d ueyy Jsayied T x bw G/

vSYy snid T xbw QT [246nseud 3sabbns

9M ‘VSYV snid |a160pido|d ueyy Jayied

T xbw g/ ySy snid z x bw e o161}

15966NnS 9\ :9WOoIpuUAS Aleuolod ajnde
ur uopejue|dwi 3u93s Yum 10d Buimojjod

UO0I1eDYIPO| J0) U0OSeay

61V Ul U0IIBPUBLLILLIOIRY [eulblLIQ

aullepIng ueibamioN
33 Ul UolepUaLILLOIaY pajdepy

(panujauod) [ T 31avl

journal.publications.chestnet.org



“Js1uobejue Y UIWeYA = WyA ‘Uldedsy pajeuoiioeljun = H4n ‘Ajsejdodyiie sauy [e30) = )1 B3R dIWsyds! Jusisued) = | -Aisejdoayiie diy [e301 = yH] ‘wWsljoguls Adeuownd =34 ‘uoljusAIalul Aleuotod
snosuendJad = [Dd !Bnup Adojeulwleluliue [eploJdaisuou = QTSN uenbeodnue [aaou = JyON ‘ulledsy Jyblam-1ejnaajow-mol = AN ‘Uldeday pajeuoiioeljun asop-mo| = HNd] {221A9p UoIssaldulod diewnaud
JUSTIWIRIUL = (D] ‘0138 pazi|ew.ou [euojeutaiul = yNI +(SHun [euoijeuaiu]) usiiayulg sjeuoijeudaiu] = JJ ‘Z-95eusabAxo0dAd = gx0) ‘sjewa) ‘snyljjsw ss3agelp ‘(enbeyd d3uoe o ‘asessip |eluaide |essydised
'uoi3oejul [e1pJedoAul snojaadd) aseasip JeNISeA ‘WSIoquIS0GLUOIY]/AoBIIR JILUBLDS! JUBISURI}/30.3S ‘A 1,/ pUB G9 Usamiaq abe ‘A G/ < abe ‘uoisusiuadAy ‘ainjie) 14eay aA1lsabuod = ISYA-SQ4YHD ‘Saulleping
9013084 [EDIUID) Paseg-aduspIAg SueIdISAU4 3sayD) JO 963]|0D) UedIIBWY P Y36 ‘SISOGUIOIY | JO UOIUSASI] pue Adeusy | d10quuoluyiijuy = 61y ‘ullidse = ySy [uolje||liqy [elie = 4y ‘SWOJpUAS A1euotod ajnde = SOy

*AeMJION Ul pasn Ajauanbaujul si
SIy3 asnedaq uoido Juswieal) B se papnPXa Si
dDdI ‘uonippe uI "3 1A 4O XS Jamo| 3e syuaned ul
uaAd ‘swuey |einuajod ayy ybiamino sixejAydoad
J0 s3ysuaq ay3 Jey3 paasi|aq [dued ayl "000°T
Jad GT Jo ¥su auleseq e 03 000’T 42d o€ Jo Ysu
aul|aseq e wody sixejAydosdoquioayy bunsabbns
10} 1Jo3nd ay3 paylpow |aued ueibamliop Syl

*AousIDYSpP UIqUIOIYIIRUR YIIM USWIOM Ul XS
aulj@seq anJ) ay3 pauonsanb jaued ueibamioN ayL

‘61V Yum pasedwod sixejAydoad papuaixs
s1sab66ns pue AemioN ul 92130e.d JuaJInd MO||0)
03 paydo sey |aued ay3 ‘@ousapiad Ajljenb-mo|
Jo siseq ay3 uQ ‘(spas|q Jolew aiow T SA STIA
J19M3y4 zz) porad wnyedisod ayj pue Adueubaud
ay3 3noybnouyy sixejAydoud Jo JoAey ul 99 |[IM
sixe|Aydoud Jo swiey pue sjyauaq ay) usamiaq
2oue|eqg ay3 ‘uswom jueubaid 000’T 42d O 03
19502 SI 1A J0 MSi 9u3 Jeyy bujwnssy “Auoisiy
Ajlwey aAlIsod e JNOYJIM USWOM 10J ¥SI dujjaseq
jenjoe ay3 buipiebau Ajuiesaoun a|qelapisuod
9Qq 03 9J43Y) paAalaqg |aued ueibamion ayL

*(gz apesn) sixejAydoud

ou ueyy Jayied AuaAalep buimol|os [ejidsoy ul 9jiym sjuejnbeoonue

03 SUO|3edIpUIRIIU0D Y}M 3soyy ul (uolssaidwod dipewnaud

JuLnIWIRUI Jo sbupjools dnise|a) sixejAydoad jedjueyoaw 40 (HMINT

o130ejAydoad) sixejAydoadoquioayy o16ojooewdeyd 3sab66ns am ‘siojoey

3SIJ Joulw OM3 3sea| 3e Jo Jofew auo Jo aduasald ayj Jo asnedaq
UOI109S URDJBSID J9}JR J] A JO XSIJ PasSealdu] 38 UBWOM J04 "Z2°Z'9

*(Dz apeJn) sixejAydoud oi6ojooewaeyd ueyy Jayjed aoue|ibia
|ea1ul)d wnyedisod pue wniedajue 3sabbns am ‘g A J0) A103siy
Ajlwey aaisod e aAey jou op oym J 1A Jord ou pue seljiydoquiodyy
J3Y30 ||e yam uswom jueubald o4 "$°z°6 (D opeln) aied auianod
ueys Jayied 0°€ 031 0°Z UNI 38 pa1abie) syMA ‘3usysp S 1o D uisiold
JOU 3Je oYM USWOM Ul 40 HMIAT 9SOop-23eIpawJaiul 4o -d130ejAydoud
yam sixejAydoid wniiedisod pue aoue|ibiA [ediuld wnyedajue
3s966ns am ‘A 404 Auo3siy Ajiwel aanisod e aney oym J A Jopd

ou pue seljiydoquwiolyy Jay3o ||e y3m uswom jueubaid Jo4 "z'2°6

*(dz 9peJn) aJed aupnod ueyl
Jay3jed 0°€ 03 0°Z YUNI 3. pa3abiey SYMA 10 HMINT 9SOp-a3elpawlaiul
1o -o130ejAydoad ym ym g Joj sixejAydoad wniiedisod pue soue|ibia
|ea1uld wnyedajue 3sabbns am ‘J A 404 Alo3siy Ajlwuey aaijsod e
9ABY J0U OP OYM pue uoljeInwW YOTZ0Z ulquodyjold ayy 4o uapia
A 40308} 104 snobAzowoy ag 03 umouy aJde oym JJA Jo Aloisiy Joud
ou Yym uswom jueubaud Jo4 "€ z'6 *(gz apedo) sixejAydoad ou ueyy
Jay3jed 0°€ 03 0°Z YUNI 3. pa3abiey SYMA 10 HMINT 9SOp-a3elpawiaiul
10 -o13oejAydoad yum m 9 oy sixejAydoad wnyedisod pue HMIAT
9sop-a3jelpawdajul 1o -d130ejAydoad yum sixejAydoad wnyiedajue
1sebbns am ‘J A 404 A103siy Ajlwey aARIsod e 9ARY pue uoneiInw
V0TZ0Z ulqwoJiylold ay3 4o uapia A [1030e4 1oy snobAzowoy aqg 03
umou| aJe oym JA 4o A1o3siy Jord ou yym uswom jueubaud 4o4 "1°2°6

‘(>eam) sbupools
uoissalidwod 3sabbns am ‘HMIANT 03
SUOIIBDIPUIRIIUOD YHM USWIOM 3SOY3
104 *Ae3s |ejidsoy ay3 3noybnoayl
(HMIT) sixejlAydoidoquioyy
1s966ns am ‘(s|1e3ap 04 ,uoiew.oul
|eaiyoead, 9as aseald) J4030e) Si
U0 3ses| 3k Jo dduasald ayj Jo
9SNE23Q U0[3D3S UBDIRSID Jaye
SISOQWI0JY] SNOUIA JO YSIJ pasealdul
1B USWOM 104 :)su ybiy o3
9)eJ9pOoW JB USWOM Ul UOIID3S uealesa)

‘(eam) wnjiedisod 3m 9
pue Adueubaud ay3y 3noybnoayy
(HIWM1) uleday jyblam-1e|ndaj0w-Mo|
yam sixejAydoadoquioayy
9sop-ajeipawJalul Jo -ybiy

1s2b66ns 9\ :Aduapysp uiquiolyIuy

‘(eam) (S°0 ¥ §'2 WNI) wniiedysod
ulIejIBM 10 ‘HAMINT 9SOp-a3elpawllajul
40 213oejAydoad yym wnyedisod
XM 9 pue Adueubaud ayj 3noybnoayy
sixej]Aydoidoquiolyy 3sabbns app
ruonenw yoTzog ulquodyjoud

10 uapla A 10308y} 4oy snobAzowoH

Adueubaud pue ‘Adeasyy

di30qwodyiiaue ‘eljiydoquiodyy ‘JIA

aullepIng ueibamion
33 Ul UOI3epUaLLILLIOIaY pajdepy

UO13RIYIPO| 104 UOSERY 61V Ul UOIRPUSWILLdSY [eulbli0

(panujjuod) | T 31avL

[ 146#3 CHEST SEPTEMBER 2014 |

746 Original Research



(panunuod)

‘0T J0U ‘g 03 dn YNI 24nseaw saliojeloqe| ueibamion

UO[3epUBWIIODA
a3yl yam Ajdwod 03 Jeaq 3snw juaned ayj s3sod
e11xa 2y aziseydwsa 03 asoyd |aued ueibamioN ayl

*ABMJON Ul SD13S1I930RIRYD
jonpoud Jo Alewwins ay3 Yjim adueplodde ul aq
0] pabueyd uaaq sey papuawwodal abesop ayl

*SUOI3IPU0D JaY30 Yym sjuaned o3 Aldde

0} J3|SeS UOI3RepUSWIWLIODda] Y3 9¥ew 0} pappe uasq

sey aJnjies Asupp| yam syuaned buipiebad ylewsad vy

"9seasip J1A 404 Adedayl onnoquiodyiiaue uo Jaideyd

9U3 Ul UOI}RPUSWILIODIAI Je|lWIS B Y}IM 3dUeplodde
Ul ¢ 03 paJaj|e uaaq Sey UoIRpUBWILLIOdA] BY L

"(dz apeln)

M UlWeA JO 3sh auinoJ ayj jsuiebe 3sabbns am

‘BuIpa3|g JO S2UBPIAS OU YIIM pue QT pue G4
UsaM3Iaq SUNI Yim syMA Bupiel syusiied Jod (e)'T°6

*G"€ JuswWaeIs dd13oeld 3saq Jno ul
spJenbajes ayj sepnoul 3ey) buriojiuow 3sabbns am
‘syuaned Jayjo ||e 404 *(gz apelo) bulojiuow YNI
juanedino |ensn ueyj Jayied Juswabeuew-j|as
juaned 3sabbns am ‘Juswdinbs bunsal-jas
ay3 buipnpoul ‘saibajesys juswabeuew-jas ul
Adua39dwod 91eJISUOWSP URD pue pajeAlow

2Je OUM SYMA UM pajeady syusied Jo4 "9°¢

(D7 @pedn) M g 03 T UlyIM YNI 2y}
Busay pue asop jualind ayy buinupuod 3sabbns am
‘annadeJay) snoqe Jo mojaq §'0> JO ¥NI 2buei-jo-3no
9|buis e yim juasaid oym SYNI dlanadesayy

9|ge1s Ajsnoinald ym syyA bupiel syusied Jo4 'z'€

*(Dz 9peJn) 9sop ddueUIUIRW PRIRWIISD
3y} yum buiiels ueyy Jayjed syuswainseaw (YNI)
0l3eJ paz||ew.ou [euoljeuldajul uo paseq buisop Aq
PaMO||0} P ¢ 3S1Y B3 J40j Ajlep Bw QT ulepem yim
Adeuayy YA buneniul 3sabbns am ‘sjusipedino se

pajeasy 9q 0] Ayjjesy Apuspuyns syusnjed o4 "T°Z

*(DZ 9peJn) Mels 03 p |eddA3s J0) buniem

ueys Jayies Adesayy (H4N) ulieday pajeuoiyoedjun

9s0p-mo| 10 (HMINT) ureday jyblom-aendsjow

-MO| JO Z 40 T Aep uo pajpeis aq Adelayl VYA
1eyy 31sabbns am ‘I A 93nde yum sjuaned Jo4 €2

‘(deam)

M ulweyA yyum bupessy ueyy Jayjed asop ullejem

9y3 2onpaJ 03 3s966ns am ‘Buipas|q JO dUSPIAS OU

UM 08 pue Gt USamMIag YNI ue yim sjusized
104 :6UIpa3|q JO S2UBPIAD OU UM 0°8-G v UNI UBIH

*(>eam) $3S00 BUIXD BU)

Jeaq 03 bujj|im aJe pue juszadwod pue pajeAlow

aJe Aayy se buo| se ulepem jo Juswabeuew-j|as

pue YNI 40 bunsay swoy 34e3s 03 pabeanodus aue
sjuaized 1eyy 1sab6ns apn YNI JO Builsal swoH

"(3leam) XM Z 03 T UIYIIM 3581 YNI M3U e pue HMIT

yam Buibplig 3Inoyiim asop jualdind ay3y buinuiuod

1sebbns am ‘(9'€-9°T) anjeA YNI abues-j0-1no

91buis e aney oym (0 £-0°z) 2b6ued dianadesayy

ul sanjeA YNI o]igeis snoiaaad yym sjuanied Jo4
THMIWT yam buibplaq pue sanjea yYNI abueu-j0-3n0

*(>eam) anjeA YNI a2y3 Aq pawiojul Si
buisop Jaypnj pue painseaw si YNI ‘€ Aep uQ 'p ¢
3s1y 2y 1oy Ajlep (Bw g'/) ulleyiem jo s3a|qey 931y}

yam Adesayy buneniul 3sabbns ap :9sop buinuels

'san|eA ex
Jojoey 03 buipiodoe pajsnlpe ‘esop paonpad e je
HMIAT 40 H4N AT 3s966ns am ‘(uiw/qw 0€ >Y49)
ain|ie} Asupiy aJaAas Yim sjuaied 1o eway
"(Buoa3s) y ' 4O wnwiulw e 104 0°¢ <YNI |13un pue
P § JO Wnwiulw e Joj pasn 9 HAN/HMI1 1ey3 pue

‘(H4Nn) uleday pajeuonoeyun AL 10 (HMIANT) uleday

1yB1aM-1eNd3j0W-MO| Se Aep swes sy} uo pariels
3¢ uleyeM JBYY PUSWILLODA] M ‘I AQ 33Nde ue Yim
sjuaned Jo4 :uuepem pue HMAT usamiag dejdsao

Adesauyy jueinbeodijue jo Juswabeuew paseq-aduapiAg

U0I11eIYIPO| 10} LUOSeay

61y Ul U0I3RpUSLLIWI0IDy [_UIblIO

auIPING URIBIMION By} Ul UOIIepUSLLIWIOISY paydepy

auljapinD pajdepy ay3 Ul SUOIEIYIPOW Joull [  31avL

747

journal.publications.chestnet.org



(penunuo))

‘uoljepuawwodal ajeledas e se aulapinb
paidepe ayj ul pauiejad jJou S| 3ng ,’'uolzew.olul
|edi3oeud,, Jopun papnjul SI uolew.Iojul syl

*6.1V Ul pasn Ajjeulblio sisAjeue-ejawl
U3 ueyj spas|q Jolew uo 10343 aAneal a|qisne|d
aJow e sapiaodd pue sjusized |edibans dipadoyliouou
ul 31A Jo uonuaAald uo Ja3deyd ayj ul paljdde si
SIsAjeue-e31aWw SIY| st'|e 32 Sul||oD Aq SisAjeue-ejaw
e uo paseq s| ogaoe|d sA sixejAydoadoquioayy
e se HMIAT JO 21ewiIsa 10443 aAl3e|ad Y3

‘HMIT 4O 3SN 03 pa3e[a] SUOIIPPUSLIWIOIA || 104

‘pappe buiselyd ajgeuoiioe 210y

‘AemaoN

ul pasn AJuowwod J0u S| H4N DS asnedsaq papnioxg

*JUSPIAS-4|9S pue
juepunpal 2q 0} PaJapISUOD SBM 3 9SNedaq papn|dxg

*JUSPIAS-4|9S pue
juepunpal 3q 0} paJapISUOD SEM I 3SNeJaq papn|dxd

(4T apeln)

AloAnneldadolsod ssa| 40 Yy ¢ 10 AjloAnesadoald sso|

10 Y $ Ulyam ueyy Jayied Ajpanesadoisod aiow

10 Y 2T 40 AjoAnesadoaud aiow 10 Y 2T 49y

Buiieis puswwodal am ‘sixejAydosdoquuiolyy

se HMIW1 Buiai@oal pue (S4H ‘WML ‘VHL) A1ebins
oipadoyo Jofew Bujobispun sjuanied o4 "zZ°C

(D2 apein) SWA Jo

uondwnsad 133e| JO pea3sul sisejsoway ajenbape

S| aJay3 usym pue (bujuiow 3xau 40 Jo Buluand)

A1abans uayje y g 03 2T A|21ewixoidde syyA

Bujwnsas puswwodal am ‘Auabuns a10jaq WA € JO
uondnutaiul Adesodwa) adinbad oym sjuaned ug ‘gz

*(Dz 9pe.dn) burloyiuow

yiym buisop paisnlpe-jybiam 1o paxy ueyy Jayjed

Bunoyiuow noypm (B3/syun Gz usuy ‘Bx/suun gge

9sop 31s4y) buisop paisnipe-jybiam 3sabbns am
‘H4N DS Yum pa3ealy 31A Yyim sjuaiedino Jo4 'z'9

(D apeuD)
uoeNUUOISIp 03 3sop ay3 Jo buuadey |enpelb ueyy
Jayjed uopenunuodsip ydnuage 3sab6ns am ‘wHA Yyim

juaWw3eal} anuiuodsip o3 3|qibie syuaed Jo4 Q'S

'suolsioap buisop pue synsau
JO uol3ediunwwod juaned poob pue ‘dn-moj|o4
‘Bupoedy ‘busal YNI d13eWISAS ‘uoieonpa
juaned bueisodiodul ‘uolyses pajeulplood pue
J13BWS3SAS B Ul 0S op p|noys Adelayy uonenbeodiue
|edo abeuew oym siapinoid aied-yijeay

1eys 1sab6ns apn (Juswalels sadioedd 3s99g) 'S°E

sjuaned Auabins 21padoyllo ul A JO UOIIUDARIY

*(>eam) asop
plepuels s,jusied ayj Aq pamojjo) Ausabins auy
Jo Buiuans ayj asop pJepueis s,juaied ay3 ajgnop
UM unejiem Jo (Y $z-zt1) uondwnsad pided 3sabbns
aMm ‘aunpadoid ay3 Jo uona|dwod oYy :Atabins

03 Jod Adedsyy upepiem Jo uondnauajul Adesodwa)

Adeuayy onnoquiodyjipue jo juswabeuew aAieIadoLIad

U0I1eIYIPO| J0) LU0Seay

61V Ul UoIIepUaWILLINIRY |eulbliQ

aUIRPING URIBIMION B Ul UOIjepUSLLIWIOIaY paydepy

(panujauod) | T 3anavi

[ 146#3 CHEST SEPTEMBER 2014 |

748 Original Research



(panunuon)

*(31LA ul uodNpad) sayauaq ||ews AlaA ayy ybiamino
031 (quawieal] Jo uaping pue ‘suoiaedijdwod ups
‘Spaa|q Ul 9seaJoul) swiey ay3 Japisuod jou pip i
asnedaq SUOIUAISIUI 4l0q 10} BuoJlS 0] Yeam Wwod)
uollepuawwodal ay3 pabueyod [pued ueibamion ayL

aullapIinb paydepe ay3 ul HMIAT 03 pabueyd uaaq sey
siyy ,‘sixejAydoud o1b6ojooewaeyd, pajels auiapinb
|jeutbiio ay3 4oAsUayM "HMIAT |ed13oeud alow pue
‘aA10a49 Ajlenba ‘pasn Ajuowwod ayy Aq paoe|dad
‘uoseal sawes ayj} 404 papN[OXa S| HNA] "dAlRUIDY R
ue se pajsabbns aue sbupd03s uoissaudwod
pajenpelb pue ‘AemJON Ul 3sn Ul A[ua.4nd jou S| 3
9SNEJaq SAI3RUID}R UB SB papn|dXa uaaq sey gddI
*9SN JO 9Skd asealdul 0} 2102s s1aboy ayj apnjoul
j0ouU pue 2.402s Xsu (ulide) ayy isnf asn 03 paydo sey

|oued uelbamuioN SY3 ‘SUOIIRPUSLLLIOID] JURAS|D. ||B 104

*ABMUION Ul
pasn wop|as ale si1a3jy DAI @shedaq papnjox3

"papn|ox3

‘uoljEpUSWIWODaI 1ededss e se aulspinb
paidepe ayj Ul pauieiad Jou S| 3ng ,‘uoiew.olul
|eonoedd,, Japun papnoul Sl uolew.oul ayl

*AueSsa0au patapisuod Jou sem (sbuools

uoissaidwod pue HMIAT ‘63) sixejAydoidoquioays

|enp ‘mo| AjoAiRe[a] 9g 03 paJapIsuod SI JIA

JO >S1J auljaseq syl asnedag "AemioN Ul
a|qe|ieAe Ajipead Jou S| dDdI @shedaq papn|dx3

‘uone|nquie
AlMea ueyj Jayjo pasn a9 sixejAydoud (Dz apeln)
|esiueyodaw Jo (g1 apeds) oibojooewaeyd oynads ou
1Byl puswwodal am ‘(g ‘a400s jude) fz > ‘a100s
s1960Y 194,G°0>) JLA J40J XSl MO| AJDA 3B sjuajred

A1ab64ns dinjad-jeulwopge pue |eiauab 104 "T°9°E

*(DZ apeuan) sixejAydoadoquiodyy |ealueydaw

pue 2160j0oeWIRYd Y30q 0} SUOIIRDIpUIRIIUOD

10 si buipas|q paseatoul ue yjm sjuaiied ul

sixej]Aydoidoquiolyy ou J9A0 uonuaaald Atewiud

10j Juswade|d 493y DAI buisn jsuiebe 3sabbns am
‘A1abuns oipadoyiio sofew Bujobiapun sjusnied ug '8z

(41 °peu

|1e) sixejAydoud jo sw.ioj aAleUID)} R URY) Jay3ed

(s1gejieaeun aJe uesjebigep 1o ueqgexide Ji WX/ 9SOp

-paisnfpe .0 ueqgexoleAll AjpApeu.ale) uenebigep

1o uegexide Buisn puswiwodal am ‘gddI ue Jo

suoalul yym aApesadoodun ade 1o sulfpap oym pue
A13b64ns dipadoyiio Jofew Bujobuspun sjusned ug */ 2

(D2 apeun) yuswiealy
o160|00rWLIRYd URY] JBy3ed sixejAydoad ou 40 dDdI
ue buisn 3sa66ns am ‘HBuipas|q JO YSId pasealdul pue
A1abans oipadoyrio Jofew Bujobispun sjusined ul ‘9'z

"(O2 apeln) Aess |eydsoy

ay3 bulnp @Hdi ue pue juabe dj3oquiodyiinue ue

yam sixejAydoud jenp bBuisn 3sab6ns am ‘Aiabins
oipadoy3lo Jofew bBujobaspun sjusped ug 'g'z

*(buo.3s) uonenqwe AlJes ueyy Jayjo pasn
9q sixe|Aydoud |eajueyodaw Jo d1H6ojooewleyd
OU pusWWOd3J S\ LA JO SH MO| A4\

sjuanjed |eaibuns oipadoyjlouou Ul J1A JO UOIRUSASIJ

U0I3e2YIPO}y 10} UOSESY

61V Ul UOIJRPURLILLIOdSY [RUIbLIO

3uIPpING URIBIMION BU} Ul UOIJepUSLLILIOISY paidepy

(panunuod) [ zaavi

749

journal.publications.chestnet.org



(panuiauo))

s1'A3llenb moj| Jo sem abesop Jamo| ay3

JO 1022 paseaJdap d|gissod e buimoys Apnis auo ay3

pue ‘sop3siiaioeleyd Jpnpodd Jo Adewwns uelbamion

93Ul YyIm aduepJlodde Ul S| Siyy asnedaq bx/bw g

ueys Jayied Ajiep aouo 63/6w g1 ulledexous

1sebbns 03 asoyd |pued ueibamloN 9yl , uoijew.oul

|eaoeud,, Jopun papnjoul a4e HMINT 40 SadA} Juaiayip

3y} Jo abesop ay] "uoljepUBWWODAI BY] JO ASN
paJojie] ay3 anoidwi 03 pappe uasq sey dJewsad 3y

‘AemioN
Ul pasn AjauanbaJjul SI UOIIUBAIDIUI BY] 9SNedaq
papn|pxa usaqg aAeY JDdI IN0ge SUOIIRPUSLILIOIDY
‘pabiaw usaqg aAey 34 pue 63 ay3y ul | AQ Inoge
suoaepuaWIWOdal ||V "HMIT 03 9ouaiasaad
U] S9AIJRUID)|R SB papn|aXa ale xnulledepuoy

pue H4N DS ‘suoilepusWILLODDI JUBAS|DJ [|B 104

‘juswiealy Jo usaping
pue HBuipaa|q Jo Xsi paseatdul sy} Ayasnl 03 JuspUINs
90 03 SJUSAS 1|0qUIDOIOIY] JO YSId paonpal ay)
J9pIsuod jou pip [pued ueibamioN 8y} asnedaq buolis
0} paJaj|e S| UollepUAWIWO0d3. 3Y3 Jo Yibuauls ay L

*aullopIinb paydepe

a3 Ul HMIN1 03 pabueyd usaq sey 3 ‘sullapinb

jeuibio ayy ui pajess si ,sixejAydoud oibojooew.eyd,

Jansuaym "HMIWT Aq paoejdas usaqg sey HNAT

*sbuixo03s uoissaidwod ay1jun ‘AemIoN Ul 3|qejieAe

Ajlpead J0U S| 31 9SNLI3Q DAIIRUID} R UR SB PapN[dXd
uaaq sey gDdI ‘suol3epuawilodal JueAl|ad ||e o4

*sbuIy203s uolssaidwod 03 paJiasald
se auljapinb paydepe ayj ul papnjoul si 1 ‘buipasiq
JO >SIJ MO| B puk 10949 Joladns e sey HMINT @snedag

(D¢ @peun) uonesnsiuiwpe
Allep-221M] J9A0 -90U0 3s966Nns am ‘HMINT UM
paieaty 63| ay3 Jo JAQ SInde yum sjusied Ul 'S¢

'(gz @peln) Aeis |ejidsoy 93ndoe Jo uoliez|jiqoww|
juaned jo popad ay3y puoAaq sixejAydoidoquuolyy
Jo uoneanp ay3 buipuaixa jsuiebe 3sebbNs am
‘sixejAydoidoquuodyy JO 9SIn0D [el3IUl UR DA
oym sjuanjed |eaipaw pazijeydsoy ||I Aj@anoe ug '8¢

'sixejAydoud ou Jano ‘(Dz apeln)
DdI Yum Ajgedsyaud ‘sixejAydoud |esjueyosw Jo
‘(gz @petn) (HNA@1) unedsay pajeuondeljun asop-mo|
‘(az aped9) (HMINT) ureday jyblom-1ends|ow-mo|
1s966ns am ‘suonyedrdwod buipas|q Jolew 10j xsu
yb1y e j0u aue oym ({-€ ‘2400s 1uded QT < ‘2400s
51960y 9,0°E) JLA 104 Msid 3elopow Je sjuained
A1ab4ns dinjad-jeulwopge pue |eiauab 104 "€°9°¢

‘uofjeJisiujwpe A[lep-aouo yjm
paJedwod swJiey ueyl syyauaq adow sey Ajgeqoud
uojjesisiuiwpe Ajiep-aoimy e (pawJoyiad aqg ybiw
sisAjoquioJyy paseq-Jaiayied i 4o buipas|q jo ysu
yb1y 1e sjusined ‘wua] 0] 9s0jD uswom Jueubaud)
sjuaned uiead 404 Hewsay *(eam) HMINT 40
uonessiuiwpe Ajlep-adim} J9A0 -90uo 3sabbns

IM (HMINT) uleday jybiam-iendajow-mo| jo buisoq

aseas|p JJA 10 Adesayy d130quiodyinuy

*(buoJ3s) uonezijiqgowwi juaijed jo porad auyj 40 Aels
|eyidsoy ay3 puoAaq sixejAydoad Huipuaixa jsuiebe
puswwodal 9\ :sixejAydoadoquioayy jo yibua

sjuaned |eaibinsuou ul I A JO UOIJUSARI]

*(>eam) sbupjpols uoissaidwod ueyy

Jayjed ‘yueinquie s| juaned ayy usaym Jo abaeyosip

[13un (HMIWT) ulleday jybram-1ends|ow-mo| Yyim
sixejAydoadoquioayy 3sab66ns ap\ 13 LA JO MSI 9I1RISPOI

U011e2YIPO| J0) U0Seay

61V Ul UoIIepUaWILLINIRY [eulbliQ

aUIPING URIBIMION B} Ul UOIjepuUsLLIWIOday paydepy

(panujjuod) | z 3anavi

[ 146#3 CHEST SEPTEMBER 2014 |

750 Original Research



(panunuo))

‘pasn
Ajpusnbauyul 91 SUOIIUSAIDIUI 3S3Y3 8SNedaq papn|axXg

"JUBPIAD-J|9S
pue juepunpaJ g 0} PaJapISU0D S| I BSNEIS] PapN|IX]

JUDPIAD-J|9S
pue juepunpal 8q 0} PaJapISU0D SI I BSNLIS] PapN|dIX]

‘2bpamou
UOWWOD 3¢ 03} PAJIPISUOD SI 3 SNLIS] PapN[dX]

‘AemJoN Ul
pawJojad wop|as si 94npadodd siy) asnedaq papn|dx3

oy10ads 210w 3eYMaLIOoS SI
uolepuswwodad 8y jo buiseayd sy ‘swiey [ewiuiw
ay3 yb1amino Ajea|d 03 paJspisuod aJe syyausq

9y} @snedaq uonepuawwodal buouis e 03 pabueyd

‘saAneula)e Jouadns Aj3SeA 9q 03 palapIsuod

aJe sisAjoquiolyy paseq-1a3ay3ed pue juswiessy

jue|nbeodniue piepuels Yyioq asnedaq buoJis 03 deam
woJy pabueyd si uonepuswLIodal 3yl Jo Yibualls ayL

‘swuey ayy ybramino
Aldes|d sjyauaq ay3 18yl paAaljaq |sued ueibamioN
a3 asnedaq uonepuswwodal buoiis e 03 pabuey)d

*(DZ 2peJn) pasn 2¢ 10U SUOIILDIPaW SAIIIROUDA
1841 15966Nns am ‘B3] dU3 JO S1d Yum sjusned Ul €'y

"(Dz ape1)

ow ¢ 3sJ4y dy3 J40j ussoyd juenbeodue swes

3yl yum Juawiealy 3sabbns am ‘Adesayy papuaixa
9AI9024 oym 63| 8y 4o IAQ Yim sjuaned Ul 4°¢

(g1 spedn) Adedayy [eniul Jo X@9Mm T Inoge Jaye
Adeuauyy jueinbeodijue buiddols 4ano (Adeuasayy jo
uol3eJNP PaPUBWILIOIDI 10 T'E UOIFS 93s) Adesayy
w193-buo| puswwodad am ‘Adessyy juenbeoonue
U3IM paijealy ale oym JJA 23nde yyim syuaned ug 0°¢

(4T @pelo) |eAowal SISOquIolyl

obiapun jou op oym sjuained ajgesedwod ul

se Adesayj juejnbeodiue Jo uone.anp pue Ajisuajul

SWeS ay) pusWWOodal 9M ‘|eAOWBI SISOqUIOIY]
obiapun oym 63| Jo JAQ 93Inde yim sjuaned uj Z1°C

*(DZ 9peln) Aw03daquiolyl SNOUSA dAReIdo
J1aA0 auoje Adeiayy juejnbeoonue 3sabbns am
‘63] auU3 J0 1AQ |ewixold ande yym sjuajed ul 11°¢

"(Dz @peln) buppols uojssaidwod d13se|d Jo |ely
e 3sob66ns am ‘63| 8yl JO S1d Yyim syusned ul T°Z¥

*(Dz apeJo) sisAjoquiodyl J1Wwd3IsAs
J19A0 auoje Adeday) jueinbeodijue 3sabbns am
‘63| a3 JOo 1 AQ |ewixold a3nde yym sjuaiied Ul 0T°2

‘(92 apeuo)
sbuo03s uoissaidwod Jo asn ay3 3sabbns am ‘63|
3yl Jo IAQ 21rewoidwAs a3nde ym syuanned ug "1y

*(buoays) pajuedsem s| sbuppols yibua|
-ybiya Jo |ew3 e ‘ybiya ays o buijjems Jo sjure|dwod
9J49A3s sey juaned ay3 41 'sbuppols yibuag|
-ybiy3 03 aaeuI]e |enba ue aq |IMm sbupp0ls Yibus|
-99Uu>| ‘sjuaned 3sow Jo4 ‘dwolpuAs doquoayyysod
e dojaAap oym sjuaned ul (BH ww 04-0€)
Z sse|d sbuppols uoissaidwod pajenpelb jo

|Bl1} B pUSWIWOD3I DA\ :DWOIPUAS 2130qUI0IYISOd

*(Buo.3s) sisAjoquioay) d1WISAS
ueys Jayjes Adelsyy jueinbeodijue pusawiLodal
9M :63] U3 JO IAQ Ul SISAjoquIoJy] DIWDISAS
*(Bbuo.3s) A z 404 Ajlep pasn aq 31 Jeyy pue
3|qissod se uoos se gz sse|d buyd03s uoissaidwod e
Buniy puswwodal ap\ :1AQ ul sbuppols uoissaidwo)

U011e2YIPO| J0) U0Seay

61V Ul UoIIepUaWILINIRY [eulbliQ

aUIPING URIBIMION B} Ul UOIjepUSLLIWIOIaY paydepy

(panujjuod) [ z anavi

751

journal.publications.chestnet.org



(panunuod)

*AlBuipiodoe swiey pue sjyauaq usamiaq
2oueleq ay) panjeA |aued ueibamion ay3 asnedaq
Yeam 03 buouis wody pabueyd S| UoIRPUBWILLOIDL BY L

'swey
a3 yb1amino Aliea|d 03 s3yauaq ay3 paIsapISuod
joued ueibamioN ay3 asnedaq Huoals 03 yeam woly

pabueyd s| uoiepUSLIWOda. 3Y3 JO Yibuaals syl

*UOI3RpUSWILIODDL SIY} MO||0) sjyusned may AusA

1Byl pPaAallaqg SI )l ‘DYON pue uliejiem JO SaAlRUID) R

Jo119dns ay3} USAID *2402S XSId JO sso|plebau

sjuanied ||e 03 Juswiead) 39|93e|diaue |enp U0y
uollepUSWIIODIAI Yeam e saAlb aulapinb pajdepe syl

v1'[e 39 wepy Aq

SOVON 221U3 ||’ UO MIASJ DI3RWSISAS B UO paseq

paljdde usaqg aAeY S23WIISD YSId dAIRIDI MAN

'9400S »SI1 Mau ay3 03 ydepe 03 pajjdde usaq aAey

SaWo023n0 juepiodwi-jusired Joj MSid duljdseq ay3

uo B3RP M3 '330.3S JO XSl MO| AjnJ3 e je sjuaied

buiAjiauspi 3e Joladns S| 2100S ISYA-‘SAYHD

9Y3 3By} 23edIpUl S3IPN3S snedsq ISYA-‘SA“VHD
03 ‘S@YHD wodj pabueyd usaqg sey 2109S S dy |

‘pasn
Aljusnbaujul a4e suoiIUSAIIUI 9S3Y) 3sNedaq papn|dXd

(g1 @pelo) uonenbeodjjue ou ueyy Jayied
uo|SJaA0IpJeD 910j9q uoie|nbeodUR pajelAalqqe
yam yoeoudde papinb-(331) Aydeisboipiedoyds
|eabeydosasue.y e 10 UOISIDA0IPIRD 210431
MM € 3sea| je 1oy (ueayebigep Jo ‘s9sop juawiea.l)
wis|joquuaoquiolyl SNOUaA [|n} e uiedsy ybiom
-1e|Nd3J0W-MO| ‘0’ €-0"Z 2bued YNI 19b.4e] ‘Adesayy
WA 9sop-pajsnlpe) uonenbeodjjue sinadelay)
pusWwwodaJ am ‘uoistanolp.ed dibojodew.eyd Jo
|B211303|2 9A1R03|2 Bulobispun uoelnp umouxun
10 Y 8¢ ueyy 193ealb Jo 4v yum syuaned Jo4 1T

*(Dz 2peJo) uonuaAljul Aousbiswa

Aue Aejap jou 3snw uone|nbeodue jo uoneniul

1ey3 Ing ‘(Dz apelo) 9|qgissod i ‘uoistanolpied

210Jaq pajleis 2qg uolje|nbeodjue |etajualed asop

-d13nadeuayy jey3 3sabbns am ‘(a160j00WIRYd

10 |B214323]9) uoIstaAolpaed Juabin Hbulobispun
Ajiigeysut oiweuApowsay pue 4y yym sjusned Jo4 '

(4T apeln)
(Apep @ouo bw gzg 03 bw G/) ulidse ueyy Jayied
|2460pidojo pue uuidse yym Adeaayy uoneuiquiod
puswwodal am ‘(Buipas)q Jofew 3noge suladu0d
ueyj J9Y3jo suoseal 10j) Jueinbeodijue |eio ue e}
03 J0U 3SO0YD 0 10j d|geyNsun aJe oym sjuaied
404 "01°1°C "(dz apeto) |246opidop pue uiidse yym
Adeiayy uoneuiquod 1o (gz apelo) uolieinbeodjue
|edo ueyy Jayied (Ajlep aouo bw gzg 03 bw q/7)
unidse 3sab66ns am ‘Adesay) opnoquiodyliaue

9S00yd 0p oyMm sjualzed o4 "6°T'Z PUR 8°1°C

(91 2peso)
|2460pidojd pue unidse yam Adelasyl uopeuiquiod o
‘(91 apet9) (Ajiep souo bw gzg 03 bw G/) unidse
(VT aped9) Adeiays ou ueyj Jayied uone|nbeodnue
|BJ0 pusWWodal aMm ‘(g =a100s ‘savHD ‘B3)
0.3 JO s ybiy 3e ade oym 4y |ewsAxosed

Yiim asoyy buipnjoul 4y yam syuanzed 4o4 0T T°C

(D @peu9)
SUOI3RDIPAL DAIIOROUSA UM Juswiiead) jsuiebe
3s966Nns am ‘wue 3yl Jo S1d Ym sjuaned Ul 2°5'6

*(eam) sasop onnadeday] ul uleday
ybrom-aejndajow-mo| pajsnipe-jybiam Jo uneday Al
Uim juawiealy yueinbeodjue uaye Aj@jelpaww]
pawJoylad 2q uoisiaAolpled jey) 1sabbns
9M :(331) Aydeaboipiedoyds |eabeydosasuely e
Ag In0 pajnJ usaqg Sey SNQIOJy} [elije ue aJaym

y 8 < bunse| uone||luqy |elIe JO UoISIaAoIpIeD)

"(buoays) y 8y <

10 uMouXUN SeM eIWYIAYLIe 3] JO uoljeInp ay3 JI

uofje|nbeodiue JO YM § JO WNWIUIW B PUSWLWOI3]

9M ‘U0ISJIDA0IPIRD J3YY "S9SOop di3nadelayy ul

uieday AT 40 uleday jyblom-1endsjow-mo|

paisnlpe-jybioam puswiLuodal 9\ :UOISISA0IPIRD
juabun jo paau ul sjused ajgejsun AjjedlweuApoway

"Buipa9|q JO >SII pasealdoul ue Jo 3s0d

ay3 3k 3ng a30J43s Jsulebe uoi3dajold 49139q sapiaoid

Alrep bw gz |946opido|d bulppy jseway *(Xeam)

Ajep bw g/ |2460pidop snid Bw G/ uuidse 3sa66ns o
:juenbeodjue |eJo Ue 3Xe) 0] J0U BSO0YD OYM Sjudljed

*(buouys) Adelayy onnoquiodyyiaue
pusWWodad 3\ :Jaybiy 40 g 2100S ISYA-°SA“YHD

uone||i1qy |eliye 1oy Adelayy d13oquuolyuy

uonresylpols 40} uosesy

61y Ul U0I3RpUSLLIWI0IaY [_UIBLIO

aUIPING URIBIMION B} Ul UOIIepUSLLIWIOISY paydepy

(panujjuod) | T 3lavi

[ 146#3 CHEST SEPTEMBER 2014 |

752 Original Research



(panuiauo))

*(BuoJas) 7/jowr €€ =aujupeaId WNISS

10 ‘6% 09 =3yblom Apoqg ‘A pg =abe :juasaid ale

Huimo||o} ay3 JO OM] 3SB3| 3B UBYM pPapualLIodal SI

zxbw gz abesoq "sjusined jsow .10} papusWIWOdAI
*Uoj3EPUSWILIODS] MBN S| gz x bw g asop ay] :ueqexide yym pajea.; syuaijed

‘(Buonys) (uiw/qw 64-0€ ¥49) Juawiedul

|euads ayesapow Jo (4aybiy 4o € Jo 2100s d319-SVH)

buipaa|q Jo s ybiy e yym sjuaied 10j papuswILIOdDd

T xbw gT abesoq *sjusned 3sow o) papusaWILIODIAI S|
*UO3RPUSWILLIODS] MBN T X bw Qg 9S0p 8yl :uegexoleAl Yym pajeal) sjusied

‘(Buonys) (ulw/qw 64-0€ ¥49)

jJuswiiedwl [euad ajetapow {(4aybly Jo € Jo 2100

a31g-SvyH) buipaa|q jo >si ybiy (jiwedessn se yons)

sbnip HBuoelajul Jo asn A g8 <abe JI papuswwodal

Zxbw QTT abesoq *syusnned 3sow 1o} papUSWILLOIAI SI
*UOJ3BPUSWILIODSS MBN Z xbw QGT 9sop ay] :ueuiebigep yjim pajealy sjualied

*(buo4ys) (uegexodeAld

10 uesjebigep) syueinbeodijue |BJO MU pUSWILLOID

M :San[eA YNI 2|qeisun Jo $309)J3 apIs 03}
'uoIIEPUSWILLIOIDS MON anp Adetayj uliejiem J1oj 9|geins Jou ale oym sjusiijed

T 40 0 JO 2402S e yjim sjuaijed Jo Juswssasse
|enpiAIpul ue (uollepUSWIWODd3I Yeam) sysabbns
pue g = JO 2400S OSVYA-‘SA°VHD e yiim sjusiied ul
juswiealy wia3-buoj Jo JoAR) Ul UOIIRPUSWILLIODD.
buouis e sanlb [ued uelbamion Byl 4y JO uolieinp

Jo ssa|pJebau ‘syusined ||e JO UOISISAOIPIRD |NJSSSIINS *1°Z uonoas ul Adeday) oijoquuodyiiue
19348 MM IS4y 9yl puoAaq juswiieay w.a3-buoj wJ33-Hbuo| 10j SUOIIRPUBWIWIOIA] PASe]-XSId INO
Huipaebay uolsianolpiedlsod Juswiesl) uenbeodnue U3IM 9DUBP.I0DDE Ul 9peW 3g P|NOYS UOISIDA0IPIeD
JO M { JO JOARJ Ul UOIIBPUBWIWOIAI buo.ls e sapinoad Jaye uone|nbeoonue wul-buo| 3noge suoispag *(3je9M) UOISIDAOIPIRD |NJSSD20NS J9)je Adesayy
aullapinb paydepe ayy ‘g = Jo 2100S ISYA-‘SA“VYHD (D opedn) s »o43s auljaseq Jo sso|plebau juenbeoonjue jusied ay3 4940 03 J0U JO JBYIBYM Uo
e UM sjuained 104 "uoisioAolp.aed Jaye sjuanjed ‘uonje|nbeodinue ou uey) Jayied M i 1Ses| Je JoJ pawJoiad 9g JUSWSSISSe [enpiAlpul ue jeyy 3sabbns
[|e 404 swey ay3 ybiamino Ales|d 03 Juswiesly Jo uonenbeodiue d3Nadelsy) puswIWodal am ‘wylAyd 9M ‘T 10 ( JO 9102S ISYA-°SA°VYHD & Uim sjuained
Sjysuaq ay3 J9pISu0d jou sa0p |sued ueibamioN Sy L SNUIS 0} UOISIDAOIPJED |NJSS900NS JaY "¢'T'v pue 1°'T' ul :y 8> bunse| uone||luqy [elile JO UOISISAOIPIRD
U013edYIPO|y 404 UOSESY 6.1¥ Ul UOI3epuswLIodsy [eulbliQ SUllepINg ueIBaMUON 33 Ul UOIIepUSLILI0ISY psidepy

(panujjuod) | z 3navi

753

journal.publications.chestnet.org



(panupuo))

‘ajelapow 0}
MO| WoJ) pabueyd s| 93eWISe 108449 Ul 90USpYU0d 3y

4y uo Ja1deyd

U3} Y3IM 2dUBPIOIDR Ul SUOI}RPUSWIWO0DDI JURAS|D]

||e Joj uesyebigep 03 uondo [enba ue se pappe usaq

9AeY uegexide pue ueqexoJdeAly ‘ABMJION Ul d|qe|ieAe

Ajipeal j0u a4e Asy3 9snedaq papn|axa ale [esnjii}
pue ‘|0ze3so|d ‘gDdI SUOIIRPUSWILLIODD] JURAS|SI || 104

*uoionpoJiul [esauab
e Ul papn|dul 3Ng UOI3RPUSLWIIODSI B SB papn|oX]

*uol3onpoJul |edausb
e Ul papn[oul 3ng UOI}RPUBILIOIA] B SB papn|dx]

"uooNpo.3ul [elauab
e Ul papNjaUl INQ UOIIRPUSWILLIOIS] B SB papn|axg

"90uajeAald Mo| 03 aNp papn|dx3

(D2 2peuD) vdi-4 AI
OU J3A0 Ydi-1 AT 3s9b6b6ns am “39suo woldwAs jo y €
ulyiim Jou Ing S UIYIIM pajeliul aq ued juswiesy
WIOYM Ul 9X0J43S d1Wayds] anoe yjim syuaned Ul 'z'1°¢

‘uolsianolpied buiobispun uone|qy [eL3e

UM sjuanjed 4oy se pasn a9 sixejAydoadoquiolyy 03

yoeouadde awes ay3 jey) 3sabbns am ‘uojsianolpled

|e211309 40 d16ojoorwIRYd JUSbIN 10 BANDS|D
Hbujobispun 433Ny |eli3e yum sjuaed Joq €'f

"4y 10} SB SUOI}epUSWW 0D paseq-)si
SWes ay3 Moj||0} suolisiap Adelayy dinoquiodyiijue
1eyy 3sabbns am “4ayny |erie yum syuanned Jod4 'G'¢

(D speu9)

wylAyd snuis |ewJou Jo aduajsistad jussedde

3y} Jo sso|pJiebals ‘Tz uoi3des ul 4y YyyIm sjuaied

10} SUOJjepUSWIWO0D3I paseq-ysid |edauab ay3 mojjo)

suolsioap Adesay) dizoquiodyiinue yeyy 3sabbns am

‘(uone|ge 1a39y3ed Jo di60j0oewWIRyd) ABa3R13S |043U0D
wyAyd e yum pabeuew buiaq 4y yum syusned Joq '€

(4T apeln) auoje (Ajiep aduo B gz 03 bw G/)
unidse ueyy Jayied [a16opidopd pue uuidse yym
Adetayy uoneulquod puswwodal am ‘(buipas|q Jolfew
3IN0Qe SUJIDU0D UeY} J3Y30 suosead J4oj) Adelayl WA
9sop-pajsnipe aye3 03 30U BSOOYD 10 J04 d|geyNsun
9JB OYM SISOUDIS |eJdiw pue 4y yim sjuaized Jo4
‘(g1 apeJo ||e) |a1b6opidojd pue ulidse yym Adesayy
uoleuIqwod Jo ‘(Ajiep @ouo bw gzg 03 bw G/)
updse ‘Adesayy ou ueyy Jayied (0 €-0° ‘obues YNI
1ob.4e)) Adeasyy wyA 9Sop-paisnlpe puswwodald

9M ‘SISOUD]S |eJlW pue 4y yym sjuaized 104°2°C

‘(eam) 39suo wordwAs

40 Y S'p-¢ Ulyam pajeniul aq ued jusuiiesty aisym

sased u] ase|dalje AI Y3m juswiealy 3sabbns o
:39su0 wWoldwAs Jaye Y G H-€ Jusuwieady onAjoquiodyl

9X043S DIWAYDS|
J10j Adeaay) d13Aloquiody) pue d130quiodylinuy

U011e2YIPO| J0) LU0oSeay

61 Ul UOI3RpUSLLILIIRY [_UIBIIO

aUIPING URIBIMION B} Ul UOIepUSLLIWIOIaY paydepy

(panujjuod) [ T anavi

[ 146#3 CHEST SEPTEMBER 2014 |

754  Original Research



(penunuo))

‘oW 9 4O juswWieal) 39(33e|dijue |enp 03 pabueyd usaq
Sey uol3epUAWWO0D3 BY3} ‘UOI3RIUSINDOP MaU 03 and

‘sjuaized asayl Jo Juswieal] Jo ybua| jewndo ayy
uo Blep JUBIDLINSUl 03 NP juawieal] 39|93e|diue |enp
panui3u0d 10} UOIIRPUSWILLODRI Yeam e saAlb |sued
uelbamIoN ay3 ‘ow (9 03) € Isiy dY3 4oy “buipas|q
JO >SId paseaJou] ue Jo 30D Y3 1B ulejem yjim
juswileal) Jueliem 03 ybnous uiead 9q 03 pPaJapISUOD
JOU S| 9%043S JO XS JISY3 9SNeI3g SUOoI3epuUSWLI0I]
93} WOl papn|oxa aJe snquioJdyl pawdyuod ou yiim
Ing YsH ybiy 3e Ajuo syusped ‘(1Dd B INOYIM 10 Yim)
SNQuIoJy3} A 40 st ybiy 3e 1o snquiodyy A7 pue I
Jolsjue yam mucw_uma ljnoge suoljepuswiwiodad ||e 104

"ABMION Ul 3|gejieAe Ajipead jJou si bnip siyj asnedaq
papn|oXxa aJe |0ze}SO|ID JN0ge SUOI3RPUBWIWO0dA ||

'9|qeUOIOR SJOW UOI3RPUSILLIODS.
a3 axew 03 payioads si yibus| Juswiealy ayl

"MO| 0} d)elapowl
wioJj pabueyd s 931eWSS 10949 Ul 9DUSPLU0D BY |

(D2 apeun) Adesayy 19(a3e(dinue
31buls Jan0 ow zT |1aun (Apep bw gz) |946opido)d
pue bw QQT 03 G/ unidse asop-mo| yyum Adeiayy

19|93e|dijue |enp jo uonenuinuod 3sabbns am ‘ow 9
0} ¢ Jayy *(VT apetn) Adeiay) 33|93e|diRue a|buls
J9A0 Ajlep bw g/ |916opidojd pue Ajlep bw Gzg 03 G/
unidse yym Adeusyj 39[@3e|dijue |enp puswiwiodad am
‘ow 9 03 € 3s4Y 33 404 1533 Jo Judwade|d Yam 1Dd
9AI33]2 auobuapun aAey oym sjuaned Jo4 ‘S € H-"T' T’

'Suol3epUSIWIODD
SOV 2y Jad se ow g1 03 dn J0) Adesayy 39|23e|dijue
|eNnp JO UOIIBNUIIUOD PUB ULIBJIBM JO UOI3RNUIUODSIP
puswwodal am “Uayealay] ‘(g1 apelo) ow ¢ 1siy 3y}
10j Adeaay] 19193e|diaue |enp Jo Adesayy 39|93e|dipue
91buls 4ano Ajiep buw gQT 031 G/ uuidse asop-mo| snid
(0°€-0°Z ¥NI) uleyjiem puswwodad 9\ :bunuals
obuspun jou op oym ‘(Ajjewlouge uolizow ||em
|eaideoualue ‘o404 > uoi3oely uoidald) snquuolyy A1
10} ysi ybiy e 1o ‘snquiolyy (A7) Je[ndIuUSA 3|

pue I\ JoLI3jue yym sjusfjed 1o4 /£ Z'E pue 9°Z'¢

(D @peiD)

saseyd djuoJdyd pue a3noe ayj burnp Adesayy

jue|nbeodnue ou JaAo uope|nbeodnue 3sabbns am
’SISOQUWI0JY} SNUIS SNOUDA |B1gaJaD YyiIm sjuaned ug "T°g

‘(g apeto)

H4N asop-d1oejAydoad 4aA0 HMINT @sop-d13oejAydoad

1s966ns am ‘Ajljiqow pa3dllsad pue abeylioway
|eagaJaoesjul Auewrad a3nde yjyim syusned Ul "z z €

‘(eam) ow g1 03 dn a0y Adeussayy 39193e|dijue
|lenp awes ayj anujjuod 03 3sabbns am ‘ow 9
191y '(Bbuoals) YSY yim juswiealy 39j9ie|diue o1buis
ueyy Jayied (Ajiep bw g/ |a160pidopd pue bw g/
VSY) Juswieal) 19|93e|diaue |enp pusawiulodad

aM ‘ow 9 3sJy 3y} Jo4 :S3Q 4o jJuawade|d yum 1Dd

aseasip

1e|NdSeAolpded Jo uoiuaald Alepuodas pue Alewild

‘(>eam) ow 9 03 € 354y ay3 buunp
uone|nbeodiue 3sab6ns am ‘siIsoquIOIy] SNUIS SNOUSA
|edgaJdad e yim sjuaned Ul :SISOQUIOIY3 SNUIS SNOUDA

‘(>eam) uleday pajeuonoeljun snoaueindgns

ueyy Jayjed unedsy jybieam-1endsjow-moj

snoaueinogns asop-o1oejAydouad 3sabbns am ‘Ajjiqow

pa32143SaJ pue abey.dloway |eigaladeiiul ue ym

sjuanned ug :abeylioway |eigaiadeiul ul upeday
pajeuoijoeljun sA ureday jybiam-aendsjow-moT

uonesylpols 40} uosesy

61V Ul U0IIepUaWILLINIRY [eulbliQ

aUIPPING URIBIMION By} Ul UOIJepUSLLIWIOISY paydepy

(panujjuod) | T alavi

755

journal.publications.chestnet.org



(panunuo))

*AemJopN ul 2130e.d jusland

U}IM 9DUBPJODDE Ul S| UOJ3BPUSWIWOD3] Sy "MO| 0}

pajed S| 92U3pIAS 3Y3 JO Ajjenb ay) !sjusis Adeuo.od

UM sjusijed uo sa1pnis Woly elep 30a4ipul Uo paseq
uoj3epUBWIWO0D3I 3y} payipow |aued ueibamioN oyl

'9SN 9suad||-Jo
JUBLIEM 0] 1JD2USq BJIXD JUSIDLINS ppe 0} paJapisuod
10U S| pue AeMJON Ul 3|ge|leA. Ajipead 10U S| [0ZBISOo|1D

‘saullapinb
uelbamioN Jay3o ul pajuswa|dwi usaq Ajsnoiaald
sey pue uone|ndod ueiAeUIpURDS B 10} PAINS 1913194
S1 9100S HSTHYYON 3yl "2400s weybujwely ayy ueyy
Jayied 2100S HSTHYON 243 Yiim aoueplodde ul aq

01 pabueyd uaaqg aARY S21RWIISD MSII duljeseq ayL

"Jewsad pappe ay3 Joj 3dedxa paJaijeun
Sl UOI}RPUBWIWODA] BY] ,r'|e 38 eWWOoH Aq Apnis mau
e y3im pajepdn usag Sey 33ewWilSs Sk 9AIe[a] Syl

"(O¢ apeun) Adedayy

19|93e|diaue [enp ueyl Jayied a)buis 3sabbns am

‘bunuals ym Aisejdolbue jeujwnjsuesy snosueindsad
Atape |eaaydiiad bulobispun sjuaned Jo4 "1/

(D opet)
spioueisoud 10 ‘spiouseday ‘auljjAyixojuad Jo asn
9y jsulebe 3sab6ns am (D apetn) (Ajlep bw g/
|12460pidod 40 Ajiep bw QQT-G/ uiidse) saidelay)

J130qWoJy3}ijue papuawwodal Ajsnoiaald o) uonippe

ul |0ze3so|1d Jo asn ayj 3sabbns am ‘(uonessad

Bupjows pue) Adesayy asi049xa 03 Alojoeijal
uoI3edIPNEe[d JUSRIWIRIUI YIM sjudljed 104 b H-T 't

*(gz apedn) Adesayy unidse ou Jan0 Ajiep
bw Q0T 03 G~ ulidse 3sabbns am ‘(Qyd) a@seasip
|eae |esayduad onewoldwAse yim suosiad 404 "T'2

(D¢ @peuo) ow ¢ 3sed) e Joy

(0°€-0°Z ¥NI) ulepem Ajisuajul-aielapow 3sabbns

am ‘(AyzedoAwolpied ognsioxel ‘63) snquiodyy

/1 ®1nde payniuapl Yyym ayd paysligelss noyiim

uoIUNISAP A7 21103sAS yaim sjuaned Jo4 *(Dz apeln)

ulepem 1o Adeaay) 19|93e|diaue asn 03 Jou 1sabbns

aM ‘snquiodyy A7 OU pue QyD Paysi|qeisa Jnoyim
uoiPUNYSAp A1 21103sAs yaim sjusnjed o4 “€°G-T°G

Aoueubaud
pue ‘Adetay] d130quiolyinuy ‘erjiydoquiodyl ‘JIA

‘(3leam) Adessuys 39193e(dijue 9ibuls yym juswiess]
w.93-buo| Ag pamoj|os ‘uoiejue|duwi Juals UM Vlid
|euinbuie.jul sauobiapun aAey jeyy sjusijed 1o 3m g
0] 4 JoJ Ajiep bw g/ |9160pidopp pue bw G/ uuidse yum
Adeaayy 39|93e|di3ue [enp 3sab6ns s\ :uolejuejdwi
Ju31s Yyam (vild) Aisejdoibue jeuiwnisuel) snosueindiad

*(eam) spioueisoud Jo ‘spioulieday
‘aul||AjIxojuad jo uoiippe ay3 Jnoyym Adesayy
19|23e|dijue 3sabbns ap\ uoIIRDdIPNE|D JUSHWIDIUT

‘(3eam) (6°0>Xxapul wie/spjue) aseasip
Atoye |eaaydiiad oniewoljdwAse yiim syusied
031 bw Q9T-G/ ulidse 3sab6ns ap) :uonuaAald Alewlld

aseas|p Alae |esaydiiad ul Adelay) di30quiolyliuy

*dn-moj|o) bulanp sbuipuy

olyde.bolpaedoyda uo paseq passasse AjlenplAlpul 99

p|noys uone|ndod juaned siyj 1oj Adelay) uiiejiem

Jo yabua| syl Hpewsy (qeam) ow € JO wnwiuiw

B J0J G0 F G' 396.4e3 YNI YIm uriejiem 3sabbns

SM :QVD UMOUX ou Ing ‘snquiotyy AT payiuapl

*(3leam) juswiea.y 39|3e|dijue Jo uonenbeodiue
ou 3s966ns 9/ :SNQWIoIY3 A 10 QYD UMouy| ON

UO0I1e2YIPO| 10} LU0Seay

61y Ul U0I3RpUSLLIWLI0IRY [_UIBIO

aUIPING URIBIMION B} Ul UOIjepUSLLILIOIDY paydepy

(panujjuod) | T 3lavi

[ 146#3 CHEST SEPTEMBER 2014 |

756 Original Research



'SUOIJRIARJGGR J3U30 JO Uoisuedxa Joj puaba) T 9|ge 995 "SnoaueINdgns = HS JojeAlloe usbouluse|d adA3-anssiy JURUIGUIODR = Yd3-J [BUIOJPUAS D130quI0Iynsod = S|4 A3l|e1uow Jejndsenoipied
104 [9poLL S14 uelBamION = YSTHYON ‘UOIIDIRUl [RIPJEI0AW = || ‘JB|NDIIIUSA Y3| = A ‘BARD BUSA JOLIRJUI = DAT ‘AJ2B4ns aunjded) diy = S4H ‘Aue3iuoduod joyodje/sbnuip ‘(A g9 <) Ajuap|e ‘o1ze. pazijewiou
|euoiRRUIRIUI 3[Ige| ‘Uolysodsipald o Auolsiy Buipas|q ‘8X0J3s ‘UoiduNy JaAll/|eusd [euldoude ‘uoisusiadAy = 037g-SyH ‘238 uoledyjy Jejntawolb = ¥49 us)s bunnpe-bnip = 53Q !aseasip Aslie AJeuolod = Qy)

‘papuawiwodal s burioyuow asopd pue ‘pawioyad aq
pINOYS SjuawWissasse [enpIAIpUl “T/60T X 08 MO[2q S||e}
Junod 39|93e|d 3yl usyp ‘pasn aq ued sixejAydoud

g1'SISEISOWDRH ‘(7/60T X 08 <3un0D 39|93e|d) PlUBdOlAD0qWIOIY)
pue sisoquioJy] Jo A32100S |euoljeuIluUT 3yl Aq pliw pue aseas|p jueubijew yym sjusied Jo4
saul|apinb uo paseq juswalels adi3oeld-1saq MaN rejuadolAdoquiodyy pue sixejAydosdoquiody ]

"24BD 1S0WIN Y3IM pue pazijenpiAipul
39 pinoys Buisop pue juswlLa1] JO JUBLISSISSE Y
/60T X 0S MO[2q S3unod 39j33e|d Yyim sjuaiied Jod
‘Buipa3|q 4O Subis ou ale 213yl pue /0T X 0§ 2A0ge
S 3unod 13[a3e(d 8yl se Buo| se J1A 4O JuswWiesly ayl

gr'Sisejsowaey ul pasn aq ued sasop oinadelsys Je uonejnbeodiue
pue sisoquiolyl Jo A32100S |euoieulaiul syl Aq ‘eluadojAdoquuoly) pue asessip Jueubijew yim syusned
sauljapinb uo paseq juswalels aoM3deld-1saq MaN 104 :ejuadojAd0quiodyl pue Juswieady 2130quolyiuYy

‘buipeay Ja3deyd mau e Japun pajidwod usaaq
aAney siaydeyd Juswabeuew TT ayj SSoJoe J2DURD
U3im sjuaned 3noge suoli}epuswWWLodal JURAS|RI |V

9SeasIp 21joqwa0quwo4y) Jo
juawijealy pue sixejAydoidoquuolyy :aseasip jueubijep

‘uolnpul

910J2q Y {Z-ZT uonienunuodsip Joj Ajijenb Aew xia1e2

(g1 apesn) 9y} Jo Ajunjew uo paseq syuswbpn( |enpialpul

AJaA119p J0 dwi3 9y3 [nun dn HMINT Buinuiuod ‘leanpida Jo uoiieniul Jo AJaAlRp pa3dadxa ay3 a1042q

ueyy Jayjed (BIS9YIsSaue [eIxednau Jo awiy pajdadxa Y {7 UOI3_NUI3UODSIP pUSWLWOda] dM ‘pawliolad si

10) U03103S URaILRS3D 10 Joge| J0 uoidnpuj 03 Joud uol3dNpUl USYAA "BISBYISaue |euolbal 1o uealesad

Y v 3ses| 18 HMINT JO uoljenuiuodsip puswiwodad € 210J9q Y t¢-¢¢ panuniuodsIp st HMINT eyl pue

"J9ISed dsn palojie} ayew o} aMm ‘pauue|d si AiaAlap alaym pue Adesayl HMIN pPaINPayYds sI AISAIIBP 3Y3 3BY} pUsWWOodal am ‘HMINT

oyads aJow S| uoiepuUAWIWO0da] ay] Jo Buiseayd ay 9sop-pajsnipe Buial@dal uswom jueubald 404 “H T/ | paisnlpe-asop Buisn uswom 104 :yHigp|iyd 3e asn bnug
6.1V Ul pasn Ajjeulblio sisAjeue-ejawl
U3 ueyj spas|q Jolew uo 10943 aAnead a|qisne|d
2Jow e sapirodd pue sjusnned [eoibins oipadoyliouou
ul 31A Jo uonuaAald uo Jandeyd ayj ul paljdde si
SISAjeue-eIaW SIY] <1°|B 3D SuljjoD AQ SiSAjeue-eiaw
e uo paseq sI ogade|d sA sixejAydoidoquiolyy e
Se HMIAT JO 91ewiIse 109443 aAle|a 3Y3 ‘HMINT
JO 9Sn 8y3 03 paje|ad SUOIIRPUSWILLIOIS |[B 104
‘AemioN
ul 3|gejieAe Ajipead jJou aie Asyj asnedaq papn|axa
uaaq aARY dDdI pue ‘H4N ‘|odlewnodousde ‘ulpnJiy-J
‘ploaedeuep ‘suoijepuswWLIOdal JURAS|SI ||B 104
UOI}RIYIPO|y J0j LOSEaY 61V Ul UOIJRPUSLILLIOdSY [RUIBLIO aUuljapINg URIBaMION B3 Ul UOI}epUSWILLIOdSY pajdepy

(panujjuod) | T 3lavi

757

journal.publications.chestnet.org



population-based clinical database with data on all
inpatient consultations at government-run hospitals in
Norway. Diagnoses are classified according to the
International Classification of Diseases, Tenth Revi-
sion, and the Norwegian Classification of Medical
Procedures. Each patient’s condition can be traced
and cross-referenced.

The panel used the same approach here and calculated
the baseline risk by applying the relative risk reduction
provided by heparins to the registry data. To avoid
underestimating the baseline risk, the panel assumed
that all patients were given the most effective prophy-
laxis for a full 35 days.

The panel first opted to use the registry data to estimate
new baseline risks. The review process, however, iden-
tified that the reported incidence of postoperative DVT
was implausible when seen in relation to the incidence
of pulmonary emboli. Suspecting an underreporting of
DVT, the panel applied data from the meta-analysis
and subsequently modified the baseline risk estimate
of VTE, finally using an estimated risk of VTE for

5 weeks after major orthopedic surgery in 19 per

1,000 patients for its effect estimate calculations. On the
basis of this estimate, 10 fewer patients will experience
a VTE with thromboprophylaxis at the cost of two addi-
tional major bleeds. About two-thirds of the events would
occur during the first 2 weeks following surgery.3

The Norwegian panel considered the absolute benefits of
prophylaxis to outweigh the risk of bleeding and the
associated burden for the first 10 days and, thus, gave a
recommendation in favor of thromboprophylaxis. It
suggested against extended prophylaxis, inferring the
belief that most patients would find the burden of
extended prophylaxis too large in the face of the small
benefit (1,000 patients anticoagulated for 25 days to pre-
vent three VTEs).

The panel undertook lengthy discussions and chose to
make both recommendations weak, reflecting the
remaining uncertainty regarding the true baseline risk
and typical preferences and values. To address these
uncertainties and to further facilitate tailored application
at the point of care, the panel developed a new recommen-
dation for the treatment of patients at moderate to high
risk of thrombosis as assessed by the Charlson Comor-
bidity Index? or the American Society of Anesthesiologists
classification. For such patients, the panel made a strong
recommendation in favor of thromboprophylaxis for

10 days, followed by a weak recommendation for
extended prophylaxis up to 35 days following surgery.

758 Original Research

VTE, Thrombophilia, Antithrombotic
Therapy, and Pregnancy

Inconclusive evidence exists regarding the baseline risk
of VTE in pregnant women with antithrombin defi-
ciency, with the recommendation in AT9 being based
on a meta-analysis that included only 33 women with
antithrombin deficiency and a positive family history
of VTE.?> AT9 estimated baseline risk for pregnant
women with antithrombin and protein C or S defi-
ciency as 20 per 1,000 antepartum and postpartum,
with a reduction to seven per 1,000 treated with
thromboprophylaxis and no increase in the number of
major bleeds. On the basis of these absolute effect esti-
mates, AT9 provides a weak recommendation in favor
of antepartum vigilance and postpartum prophylaxis in
women with a positive family history of VTE and a
weak recommendation against any prophylaxis in
women with no family history (baseline risk seven per
1,000 women).

Traditionally, nearly all women with antithrombin
deficiency in Norway have received antepartum and
postpartum thromboprophylaxis. The Norwegian
panel did not find more trustworthy data regarding

the baseline risk of VTE. In the end, it opted to apply
the risk estimate provided in AT9 for an isolated popu-
lation of pregnant women with antithrombin deficiency
and a positive family history at 30 per 1,000 preg-
nancies. Based on an absolute risk reduction of 17 per
1,000 pregnancies, the panel believed that most women
would prefer thromboprophylaxis and, thus, concluded
with a weak recommendation in favor of antepartum
and postpartum prophylaxis.

The panel made a similar value assessment about the use
of prophylaxis following a cesarean section in women at
increased risk of VTE. AT9 suggests prophylaxis at a
baseline risk of 30 per 1,000 pregnancies. The Norwe-
gian panel believed that most women would find the
burden of treatment acceptable at an absolute risk
reduction of eight VTEs per 1,000 women treated,
meaning at a baseline risk of 15 per 1,000, at the cost of
11 more major bleeds. However, the panel gave a weak
recommendation, acknowledging that the individual
patient might value the balance between the advantages
and disadvantages of the treatment differently.

New Presentation Format Through
Use of the MAGICapp

The panels restructured, collapsed, and rewrote 333
original recommendations from AT9 into 249 recom-
mendations in the multilayered presentation format.

[ 146#3 CHEST SEPTEMBER 2014 |



Clinicians can access the guideline online or down-
loaded as a web application for smartphones and
tablets.

Through use of the MAGICapp, the guideline content is
structured, tagged, and stored directly in a database. The
format provides the end user with the recommendations
as the first information presented, with the underlying
evidence and background information directly linked to
each individual recommendation (Fig 1). Each recom-
mendation includes an adaptation disclaimer and a
reference list for that individual recommendation,
including the PubMed ID and digital object identifier.
We provide an account of panel members’ financial and
intellectual conflicts of interest in the background sec-
tion of each chapter.

Discussion

As a result of the cumbersome road to final publica-
tion of the adapted guideline, as detailed in the first
article of this series,” one of the leaders of the guide-
line endeavor established the Norwegian Society for
Thrombosis and Hemostasis in the spring of 2013.
The society aims to promote knowledge of hemostasis
and thrombosis within the medical profession; pro-
mote evidence-based clinical care, research, and
teaching in the field; and contribute to interdisci-
plinary collaboration. The society’s first major step

W A R

Py i vk Y

[T B T L]

Figure 1 - Multilayered guideline format.

journal.publications.chestnet.org

toward these goals is the development and publica-
tion of the Norwegian Guideline for Antithrombotic
Therapy and Thromboprophylaxis.

By rewriting, updating, and adapting AT9 to a national
context, the recommendations should be more accept-
able and applicable in a Norwegian setting. The most
visible alteration is the restructuring of the recommen-
dations into a multilayered format that ensures transpar-
ency and facilitates quick-and-easy access. Users can
access the adapted guideline online or off-line as a web
application for tablets and smartphones. We are cur-
rently developing an efficient search engine within the
application. These efforts, together with our future plans
and additional dissemination strategies outlined in the
first article of this series,” aim to increase
implementation.26-30

Future Plans and Research

The use of a web-based authoring and publication
platform holds great potential for keeping the guide-
line up to date. We are in the process of testing sev-
eral strategies that will enable guideline developers to
receive evidence feeds related to their predefined
clinical questions, thus facilitating dynamic updating
of the guideline.’' Ensuing modifications will auto-
matically be relayed to all electronic outputs of the
guideline.
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We plan to monitor and evaluate the uptake and imple-
mentation of the adapted guideline. End users can provide
comments and feedback directly through the MAGICapp.
We will track actual use of the guideline through use of
website analytics tools and direct observation of clinicians
use of guidelines in real-life patient encounters. The
MAGIC team will continue to research improved presenta-
tion formats in collaboration with the DECIDE project.

Conclusions

gian guideline.

The pairing of the Norwegian guideline group with
the MAGIC team provided an opportunity to test the
frameworks and tools developed by the MAGIC
research program and DECIDE project. New strat-
egies for adapting trustworthy guidelines in the new
format proved feasible in the context of the Norwe-
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