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Abstract

BACKGROUND—Approximately 4% of black Americans carry a valine-to-isoleucine
substitution (V1221) in the transthyretin protein, which has been associated with late-onset
restrictive amyloid cardiomyopathy and increased risks of death and heart failure.

METHODS—We determined genotype status for the transthyretin gene (TTR) in 3856 black
participants in the Atherosclerosis Risk in Communities study and assessed clinical profiles,
mortality, and the risk of incident heart failure in V1221 TTR variant carriers (124 participants
[3%]) versus noncarriers (3732 participants). Cardiac structure and function and features
suggestive of cardiac amyloidosis were assessed in participants who underwent echocardiography
during visit 5 (2011 to 2013), when they were older than 65 years of age.

RESULTS—ATfter 21.5 years of follow-up, we did not detect a significant difference in mortality
between carriers (41 deaths, 33%) and noncarriers (1382 deaths, 37%; age- and sex-stratified
hazard ratio among carriers, 0.99; 95% confidence interval [CI], 0.73 to 1.36; P = 0.97). The TTR
variant was associated with an increased risk of incident heart failure (age- and sex-stratified
hazard ratio, 1.47; 95% CI, 1.03 to 2.10; P = 0.04). On echocardiography at visit 5, carriers (46
participants) had worse systolic and diastolic function, as well as a higher level of N-terminal pro—
brain natriuretic peptide, than noncarriers (1194 participants), although carriers had a low
prevalence (7%) of overt manifestations of amyloid cardiomyopathy.

CONCLUSIONS—We did not detect a significant difference in mortality between V1221 TTR
allele carriers and noncarriers, a finding that contrasts with prior observations; however, the risk of
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heart failure was increased among carriers. The prevalence of overt cardiac abnormalities among
V1221 TTR carriers was low. (Funded by the National Heart, Lung, and Blood Institute and

others.)

Amyloid heart disease leads to an increase in ventricular wall thickness and stiffness of the
heart.] Abnormalities of transthyretin, a transport protein synthesized mainly by the liver,
may lead to hereditary transthyretin-related amyloidosis.? This disorder can be caused by
any one of more than 100 point mutations in the transthyretin gene (TTR); the V1221 variant,
in which isoleucine is substituted for valine at position 122, is the most frequent mutation
and occurs in 3 to 4% of black Americans.3-° V1221 reduces the stability of transthyretin
tetramers, causing cardiac deposition of misfolded transthyretin monomers and resulting in
an autosomal dominant cardiomyopathy that typically occurs during or after the sixth decade
of life, with a penetrance believed to be as high as 80% among men.5-9 The variant has been
associated with increased risks of heart failure and death.

Although progressive heart failure can develop in persons with echocardiographically
typical amyloid cardiomyopathy, the relatively few published reports may have involved a
highly selected group of persons with this variant and thus may not reflect its true clinical
significance.® We evaluated an unbiased sample of blacks who carry the V1221 TTR variant
to assess the effect of the variant on long-term morbidity and mortality and to determine the
prevalence of abnormalities of cardiac structure and function in allele carriers beyond the
sixth decade of life.

METHODS
THE ATHEROSCLEROSIS RISK IN COMMUNITIES STUDY

The Atherosclerosis Risk in Communities (ARIC) study is an ongoing, prospective,
observational study that is designed to analyze the natural history of atherosclerotic diseases
and risk factors for cardiovascular disease. The study rationale, design, and procedures have
been published previously.10 Of the 15,792 persons 44 to 66 years of age who were
recruited between 1987 and 1989 from four communities in the United States, 4266 (27%)
reported themselves to be black.

Follow-up visits occurred approximately every 3 years through 1998, with annual telephone
interviews conducted between visits. A limited number of structural and functional
echocardiographic variables were assessed in black participants during visit 3, which
occurred between 1993 and 1995. Participants returned for visit 5 between June 2011 and
August 2013, during which a broad range of clinical, laboratory, and echocardiographic data
were obtained. The institutional review board at each site approved the study, and all
participants provided written informed consent.

STUDY POPULATION AND STUDY DESIGN

Figure S1 in the Supplementary Appendix (available with the full text of this article at
NEJM.org) shows the enrollment and follow-up of the study population included in the
present analysis. The nonsynonymous V1221 TTR variant (rs76992529) was determined by
genotyping with the Illumina HumanExome BeadChip, version 1.0. The methods of
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genotyping, allele calling, and quality control have been published previously.1! V1221 TTR
genotype information was unavailable for 410 of the 4266 black participants in the ARIC
study, owing to a lack of available DNA, poor genotyping performance with the array, or a
lack of consent, leaving 3856 participants in this analysis, of whom 124 (3%) were carriers
and 3732 were noncarriers (Fig. S1 in the Supplementary Appendix). Only 2 (<0.1%) of the
10,893 non-black participants who provided consent for genotyping had the V1221 variant.

EVENT ASCERTAINMENT

Outcomes were ascertained during follow-up visits for the ARIC study as well as through
annual calls to participants, ongoing surveillance of health department certificate files, and
review of local hospital-discharge lists (with outcomes determined on the basis of
International Classification of Diseases codes) and death certificates. This method of
ascertainment of outcomes has been reported previously and validated.12:13

ECHOCARDIOGRAPHY

Echocardiograms were obtained at visit 5 (between 2011 and 2013) according to a study-
specific protocol and were analyzed in a core laboratory; the protocol and reproducibility
have been described previously.1415 Echocardiographic data were available for 1240
participants with genotype status. Left ventricular function was also assessed by means of
speckle-tracking echocardiography (TomTec Imaging Systems).16:17 All echocardiographic
assessments were performed by persons who were unaware of the participants’ VV122I
genotype status. Echocardiograms showing a left ventricular wall thickness of more than 12
mm?-18 were reviewed by an investigator who was unaware of carrier status to identify
features suggestive of cardiac amyloidosis, including granular sparkling of the ventricular
myocardium, increased thickness of the atrioventricular valve or interatrial septum, and
pericardial effusion.

STATISTICAL ANALYSIS

Clinical characteristics of ARIC study participants were assessed as described
previously.1920 Using Cox regression, we estimated age- and sex-stratified hazard ratios to
determine the association between the TTR variant and the risk of death or incident heart
failure. In the subgroup of participants who were alive and free from heart failure at 53 years
of age, we estimated the mean time to death and time to incident heart failure, to a maximum
of 30 years. In the heart-failure analyses, we excluded participants who had prevalent heart
failure or for whom information on heart-failure status at baseline was missing. We used
multiple imputation to account for missing echocardiographic data at visit 5 among living
participants (see the Supplementary Appendix), and among participants who died before
visit 5, we compared the echocardiographic data of carriers and noncarriers from visit 3. We
assessed whether an age older than 80 years or an age of 80 years or younger modified the
relationship between carrier status and mortality. Finally, we performed a meta-analysis of
the effect of the variant allele on the incidence of heart failure by combining our results with
those of the Cardiovascular Health Study (see the Supplementary Appendix).8 Two-sided P
values of less than 0.05 were considered to indicate statistical significance. Analyses were
performed with the use of Stata software, version 12.0 (StataCorp), or R software, version
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3.0.1 (www.r-project.org). A detailed description of the statistical methods is available in the
Supplementary Appendix.

RESULTS
STUDY POPULATION

At visit 1, there were no significant differences between carriers and noncarriers with
respect to demographic, clinical, and laboratory characteristics, including the prevalence of
cardiovascular risk factors and heart failure (Table 1). Among participants who underwent
echocardiography during visit 5, the characteristics of carriers were similar to those of
noncarriers, except that the heart rate was significantly higher among carriers (Table 1).

OUTCOMES

The median duration of follow-up was 21.5 years (interquartile range, 17.1 to 22.5), yielding
2334 person-years among carriers and 70,519 person-years among noncarriers. There were
41 deaths among carriers (33%; 1.76 deaths per 100 person-years) and 1382 deaths among
noncarriers (37%; 1.96 deaths per 100 person-years) (age- and sex-stratified hazard ratio
among carriers, 0.99; 95% confidence interval [C1], 0.73 to 1.36; P = 0.97) (Fig. 1A).
Incident heart failure was observed in 32 of 112 carriers (29%; 1.59 cases per 100 person-
years) and 698 of 3431 noncarriers (20%; 1.12 cases per 100 person-years) (stratified hazard
ratio, 1.47; 95% ClI, 1.03 to 2.10; P = 0.04) (Fig. 1B). Although we did not observe a
significant interaction between carrier status and sex for either end point (P = 0.29 for
survival and P = 0.87 for freedom from heart failure), the hazard ratios for death and heart
failure among carriers as compared with noncarriers were 1.20 (95% Cl, 0.77 to 1.86) and
1.54 (95% Cl, 0.88 to 2.71), respectively, among men and 0.84 (95% Cl, 0.54 to 1.32) and
1.42 (95% ClI, 0.89 to 2.26), respectively, among women (Fig. S2 in the Supplementary
Appendix).

We did not observe a significant difference in the time to death after 53 years of age
according to genotype status (Fig. 2A). In contrast, time free from heart failure during this
interval was 2.0 years (95% CI, 0.1 to 3.8) shorter among living carriers than among living
noncarriers (23.9 years [95% Cl, 22.0 to 25.7] vs. 25.9 years [95% Cl, 25.6 to 26.2], P =
0.04) (Fig. 2B). We detected a nonsignificant trend toward an increase in the risk of death
associated with mutation among participants older than 80 years of age (hazard ratio, 2.01;
95% ClI, 0.74 to 5.47) versus those 80 years of age or younger (hazard ratio, 0.93; 95% ClI,
0.67 to 1.29; P = 0.15 for interaction). A meta-analysis in which the results of our study
were combined with those of the Cardiovascular Health Study® showed a combined hazard
ratio for incident heart failure of 1.45 (95% Cl, 1.04 to 2.02; P = 0.03) among V1221 TTR
variant carriers (Fig. 3).

CLINICAL AND ECHOCARDIOGRAPHIC PROFILES AT VISIT 5

Among participants who attended visit 5, the clinical characteristics of carriers were similar
to those of noncarriers, with the exception of the level of N-terminal pro-brain natriuretic
peptide (NT-proBNP), which was significantly higher among carriers (Table S1 in the
Supplementary Appendix). As compared with noncarriers, carriers had worse indexes of
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systolic function (e.g., a lower lateral mitral systolic velocity and a less negative value for
global longitudinal strain) and diastolic function (e.g., a higher ratio of early mitral inflow
velocity to lateral mitral early relaxation velocity and a higher ratio of early mitral inflow
velocity to late mitral inflow velocity) in both adjusted and unadjusted analyses (Table 2).
Only 5 carriers (11%) and 111 noncarriers (9%) had a mean left ventricular wall thickness of
more than 1.2 cm.18 Three carriers (7%) and 11 noncarriers (1%) showed severe symmetric
left ventricular wall thickening and features suggestive of an infiltrative phenotype (P =
0.01). Although genotype status was unknown for approximately 10% of black participants
in the ARIC study, there were minimal differences between those with a known genotype
status and those with an unknown status (Table S2 in the Supplementary Appendix).

To account for missing echocardiographic data from living participants at visit 5, we
performed a multiple imputation analysis, which included 2154 noncarriers and 76 carriers.
The results of these analyses were similar to those of the primary analyses, with significant
differences observed between carriers and noncarriers in measures of systolic and diastolic
function (Table S3 in the Supplementary Appendix). An analysis of limited
echocardiographic data available for a subgroup of participants at visit 3 (1993 to 1995)
showed that left ventricular wall thickness was increased to a similar extent in carriers and
noncarriers who died before visit 5 (wall thickness, 1.25+0.21 cm and 1.27+0.24 cm,
respectively; P = 0.70).

DISCUSSION

We did not detect higher mortality among black carriers of the V1221 TTR variant than
among black noncarriers over long-term follow-up — a finding that was contrary to findings
from a few small studies of patients who were referred primarily because of heart-failure
symptoms or cardiac abnormalities; however, we did find a higher incidence of heart failure
among carriers. The clinical penetrance of the V122 allele among men was shown in prior
studies to be approximately 80%7~2: in contrast, the vast majority of carriers in our study, at
an average age of 74 years and approximately two decades after initial evaluation, had no
overt manifestations of amyloid cardiomyopathy. However, they did have subtle
abnormalities of systolic and diastolic function, and their level of NT-proBNP was higher
than that of noncarriers.

The published literature on the V1221 TTR variant consistently describes a phenotype of
restrictive cardiomyopathy with marked left ventricular wall thickening in the late stage of
the disease after a latent period of asymptomatic increase in left ventricular mass, which
suggests that a considerable amyloid load is required before the development of heart
failure. Despite the high prevalence of the VV122| variant among blacks, the clinical
penetrance of this variant has not been clearly defined, although it is believed that the
variant has no discernible effect on cardiac function and mortality before a person is 60
years of age.®

On the basis of prior reports,”~2 we anticipated that among elderly persons there would be
significant differences in left ventricular wall thickness and other echocardiographic
manifestations of cardiac amyloidosis between carriers and noncarriers. However, the
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prevalence of overt cardiac abnormalities among carriers was considerably lower than
expected, suggesting that prior reports may have been influenced by referral bias.
Nevertheless, the subtle structural and functional abnormalities and increased NT-proBNP
level in carriers could presage more severe abnormalities with increasing age. These
findings suggest that there may be mechanisms other than extensive amyloid infiltration of
the myocardium by which V1221 contributes to heart failure, including a synergistic effect
with other risk factors such as hypertension. Thus, carriers with little or no infiltration and
minimal coexisting disease might remain asymptomatic, whereas those with other risk
factors might manifest disease. This construct would be consistent with autopsy data from
elderly VV122] carriers, in whom some degree of amyloid deposition is almost universally
present.3

Male sex has been described as predominant in the V1221 TTR variant, with an estimated
prevalence of 78 to 82%.21.22 Despite a high proportion of women in the ARIC study, we
did not observe any significant differences in either outcome according to sex, though the
small number of men at visit 5 did not allow us to rule out differences in cardiac structure
and function according to sex.

Some limitations of this analysis should be noted. First, the absolute number of V122
carriers was low. Second, genotype status was unknown for approximately 10% of blacks
enrolled in the ARIC study, although there were minimal differences between those with a
known genotype status and those with an unknown status, making substantial bias unlikely.
Third, we cannot exclude the possibility that the low number of male carriers as compared
with female carriers at visit 5 was due to more aggressive cardiac amyloid involvement in
men. However, the absence of echocardiographic abnormalities in those who died before
visit 5 argues against this, and the sex distribution according to carrier status at visit 5 was
proportional to that in the recruited cohort. Because endomyocardial biopsy specimens or
autopsy specimens were not available, we cannot rule out some degree of cardiac
involvement in carriers. Finally, we cannot rule out an increase in mortality among carriers
of up to 36%, and our data raise the possibility that excess mortality may be associated with
increasing age. Thus, increased mortality might be observed in a larger or older cohort.

In summary, we did not detect a greater risk of death among V122I TTR allele carriers than
among noncarriers, although we did observe an increased risk of heart failure. The
prevalence of overt cardiac abnormalities among carriers was lower than expected, although
carriers had subtle impairments of systolic and diastolic function. These data suggest that
amyloidosis associated with the V1221 TTR variant may be more benign than previously
thought, although elderly persons who carry this variant may be at modestly increased risk
for heart failure.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Kaplan—Meier Curves for Overall Survival and Freedom from Heart Failure,

According to Genotype Status
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The analysis, which included black participants in the Atherosclerosis Risk in Communities
study, compared carriers of the amyloidogenic V1221 transthyretin variant with noncarriers

of the variant. Survival estimates as a function of time from visit 1 were obtained.
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Figure 2. Kaplan—Meier Curves, with Age as the Underlying Time Variable, for Overall Survival

and Freedom from Heart Failure, According to Genotype Status
Participants with prevalent heart failure at the time of the first evaluation or for whom

information on heart-failure status at baseline was missing were excluded from the analysis.
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Figure 3. Hazard Ratios for Congestive Heart Failure among V1221 TTR Variant Carriers as
Compared with Noncarriers in Two Population-Based Longitudinal Studies

A fixed-effect meta-analysis was performed with the use of the inverse-variance method.
The size of each box is proportional to the number of events in each study; horizontal lines
indicate 95% confidence intervals. The dashed red line indicates the overall hazard ratio,
with the blue diamond showing the 95% confidence interval for the overall hazard ratio. The
12 statistic describes the percentage of variation across studies that is due to heterogeneity

rather than chance.

N Engl J Med. Author manuscript; available in PMC 2015 July 01.



Page 12

N Engl J Med. Author manuscript; available in PMC 2015 July 01.

920 (02) 9v/6 (¥T) €6TT/EIT 500 (¥2) vetioe (LT) 62L€/8V9 (%) "ou [e30y"0u — BH wiw 06= aunssaid pooq aljoiselq
600 (z2) av/ot (€T) €6TT/9ST 910 (te) vet/ee (S2) 62L8/L86 (%) "ou ey030u — BH ww 0pT= ainssaid poojq o1joisAS
1000 6¥TL 0T¥99 720 TT¥89 TT¥.9 uIw/syesq — UesiN
514 1811 €t €69€ eep ynm swstred 40 oN
9jel leaH
220 ZIF18 TT%6. 600 €1%28 21%08 BH ww — uesy
14 €6TT el 62.€ eIep ynm sueied Jo oN
alnssaid poojq a1j01se1q
720 917921 L1FETT vT°0 0ZFTET T2F621 BH ww — uesy
o €6TT el 62.€ eep ynm swatred 40 oN
ainssaid poojq 21101SAS
01’0 §¥8C G¥6¢C Ge0 9%6¢ 9%0¢ uea
o 61T el T2.€ eIep ynm sueied Jo oN
1xepul ssew-Apog
9T'0 wa) 11 (¥e) 90v GL0 (9¢) sv (8¢) 8ovT (%) "ou — Xas 3JeN
€51y vS-Ly LS-8v 8581 dol
Z€0 05 05 6€°0 s €5 ueIpsiy
IA— 8by
anjeA d (9% = N) s4a111eD (¥6TT = N) SI3LIJBOUON  8NjeAd  (b2T =N)SI8LIeD  (ZELE = N) SI31IIBIUON
e1eq 21ydesBoipreaoydy snye1s adA10UsD) Y11 1ZZTA UMOUS yum suedidnted ||V onsuseIRYD
a|qe|reAy pue snjels adAlousD Y11 1IZZTA Umous yim syuedionaed

Quarta et al.

'S MSIA e uonenjend o1ydelfo1psea0ydT JusmISpUN OYAA 8SOYL JO pue T JISIA Je snjels adA1ous) umouy| Ynm syuedidried |1 JO SoNsLIaloeIeyd

T alqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 13

Quarta et al.

'slajawl ul ybiay ayp Jo asenbs ayy Aq papiAlp swelbop ul JyBlam ayy si Xxapul ssew-Apog ay L

1
"abuel aj1uenbiaiul YO| pue ‘a1el uoneyjis Jejniawolb sajousp ¥49 ‘v'88 Aq Ajdijnw ‘1931 Jad S3|OWI0IOIW 0} SANJBA BUIUITEaID J0J SANJBA LBAUOD 0] 'S9|gel/eA SNONUIUOD 10}
159)-1 J0 1531 N ABUNYAN—UURBIA 8Y) pUB Sa|qeLieA [edllobared 1oy 153} atenbs-1ya s,u0sead Jo 158] 19BXa S,Jaysid JO asn ayl Yum pazAjeue alam saouasayip dnosb-ussmiag QST Suesw ale sanjen m::_Elm:_n_*
210 (6) ovrv (v) G81T/8Y 160 (8) zzt/o1 (1) 929¢/5v2 (%) "ou [£)0}/"0U — dIn|Iey Leay Jud[eAdld
160 (801-T6) €0T (0z1-68) €0T 690 (6T1-68) 20T (6T1-28) 20T 3. 30B1INS -APOq 40 ;W £/ T/UIW/JW — (4OI) UBIPSIN
9y 5907 €etl 829¢ eIep ynm suaied Jo oN
U4 perewnss
99°0 (01-80)60 (01-80)60 S9°0 (01-80)60 (01-80) 60 1p/Bw — (4O1) ueIpaN
o G9TT €zt 829¢ eJep ynm susized 40 ON
auluneas)
S0 (1) 9v/8 (z2) z61T/E92 790 (82) eetive (0€) 92.2€/€0TT (%) "ou [e10)/'0u — JBMOWS JUBLIND
00T /0 (1) vLTT/0T 180 () gztre (1) 629¢/ES (%) "ou [e030u — uoiredIPaW Buiemol-prdi
6.0 () ovre (6) L9TT/00T 6.0 (t2) 12T/5¢ (02) L£9¢€/5TL (%) "ou [ej03'0u — s3jeqelq
LE0 (92) 9v/ret (ze) 88TT/¥8E 66°0 (tv) ezt/0G (T¥) 2TL€/L0GT (%) "ou [e103/°0u — uonedIPBW BAISUBLIBdAYNUY
660 (ev) ovioT (ev) 88TT/STS €50 (69) €2T/2L (99) ¥T.€/8902 (%) "ou [e103/"0u — uoIsUBIAAH
anjeA d (9 = N) sd111eD (V6TT = N) SI911IBOUON  dNjeA d (2T = N) s4oleD  (Z€LE = N) SA9111BIUON
e1eq 21ydesBoipsesoyos snye1s adf10usD Y11 1ZZTA UMouy| ynm siuedionied (1 onstsveIRYD
a|qe[reAy pue sniels adA1ous Y11 122TA Umoud yum syuedidiaed

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2015 July 01.

N Engl J Med. Author manuscript



Page 14

1€-2¢ Ge-2¢ 0!I

170 €v'o 14 8¢ SCTT 8¢ UeIpalN

W — 3WN|OA 21]01SAS-pus A

120 €0 534 9%2¢ iZAn" 9%T¢ WB13Y JO ,-zLU/JW — Xapul SWNJOA I|0ISEIP-PUa Al
ZTo €€0 4 Lc¥88 GZTT GZFV8 JW — 3WNJOA 21]0)SBIP-pUS AT
900 €10 o L'0FL'C ¥8TT §'0¥9¢C W — I3)3WEIP O1|0JSAS-puUd AT
G680 860 14 90FEY V8Tl S0FEY W9 — J3JdLLeIp D1|0ISeIP-pUS AT
Sv'0 8€0 o [4%301% €8TT C¢T+8€ Wbty jo , -/ se pajejnofed
170 910 o €8 81T 2¢¥8L vale 90eyIns-Apoq Jo /B se pajejnojed

X8pul Ssew A

050 0S50 14 (z8)or  s8TT (€8) 986 (%) swaned jo "ou — AydouiadAy A7 dLIBWWAS
190 €L'0 1% (T1) S 68TT 6) TTT wo Z'I<
IT0 9z2'0 14 (¢9)ve 6811 (#v) TS wo T<

(%) swalred JO "ou — SSBUNDIYY [[em Al

1€0 870 9¥ Ly+¥ST  ¥8TT IYF6IT B — ssew A7
00 500 9y 9T'0FLV'0  8TT 60'0F77°0 $SSBUOILY [[BM BAIEISY
700 80°0 9 Z0%0T 88Tl Z0¥6°0 WO — SSBUMDIY) |[eM J0LI31SOd
6v°0 €9°0 o CO0FTT 1811 COFT'T WO — SS3UNDIYI Wndas JeInoLIusAIRIU|
eleq anjea eleg anjeA
Y}M SJuslled JO 'ON UMM Sjuslled JO "ON
19NEAd paisnipy anfeA d paisnlpeun (9% = N) s4a111ed (#6TT = N) S43114BIUON a|qelaeA

Quarta et al.

LG USIA 1B 9]V YLL IZZTA 8l JO SIaLIeD SNSIBA SI8LUIBIUON ul sBuipuid a1ydesfoipresoyd

¢ ?olgel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

N Engl J Med. Author manuscript; available in PMC 2015 July 01.



Page 15

Quarta et al.

€L0 v.°0 6C 0€¥eve T zeF0Ve 93s/wa — AN20[aA uoteBinGal pidsnati L
700 500 44 GTFL'9  6GTT 9T¥FC'L 285/Wo — AN00[BA 01|0¥SAS eI [elae]
FSTRIETY
100 100 14 CYFOTT 9811 6'€FT°0T uoexe[a) Aj1es [elw [eJsye| 0} AHOOJSA MOJJUI [eJnw AL1ea Jo oney
010 110 14 6T¥G9  88TT TTFTL 998/W0 — 1202/ UoHEXE| A|IES 2w [elaleT]
200 200 154 §0¥60  TITT £0¥8°0 A3100[oA MOJ3uI [B13IW B18| 0} AJIO0|BA MOJJUI [eHW ALIes Jo oley
¥T°0 (A1) 14 GYF.8T  68TT YYFL6T 9SW — 3LUI UOIIeI3|308p aAem-3
8€0 7€°0 14 GFT LITT G¥€eT WB18Y JO -, WU e pare|nofed
1T°0 210 G 0T¥82 8/TT 6F9¢ eale wumtsw-\auon Jo NE\_E Se paje|ndjed
Xapul SWIN|OA [elile Yo
9.0 ¥9°0 14 §0¥ZC €Ll §0¥CT 3. 30BJNS-APOQ JO HW/UIW/SIZN| — X8pul JeIpIeD
€L0 6.0 Sy 0T*TV  SITT TT*TY utwysia)| — indino deipsed
rA%0) €0 14 GF9T 81T vFLT 618y 4O -7/ se paje|nofed
970 190 (%174 6FVE 8TT 8FVE eale momtsm.\nuon jo NE\_E Se paje|ndjed
X8pul 8WN|OA 8401S
810 020 14 GT¥¢9  GBIT GTFSG9 LW — SWNJOA 0NS
970 120 4 6¥€9 GZTT %59 9% — uonoely uondsfa A7l
7’609 8'8-8'G doI
120 120 4 TL GZTT T uelpsy
14613y JO ,LU/|W — X8pUI BWNJOA O1]0ISAS-pUa A
eleq anjeA eleq anjeA

1NEA d PAsNIDY  gniea 4 parsnipeun

UUM Sjusired Jo 'ON
(9 = N) sda11aeD

Uum sjusied Jo 'ON
(V6TT = N) S4311182UON

a|qeLIEA

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

N Engl J Med. Author manuscript; available in PMC 2015 July 01.



Page 16

Quarta et al.

*S1818WINUSD U1 8]9LIIUBA 18] 8 JO J3J8LIBIP O1]0ISRIP-PUS 8y + (SI818WIILSD Ul 8]01SBIP PUS 18 PaINsesll SSaUNDIY) [[em J01i81sod 8y} x Z) Se Pale|nafed Sem SSauddIyl |[[em aAle oy

t

'S|apowW uo1ssaBa1-o1s160] 10 UoISsaBal Jesul] Jo s 8yl yiMm xas pue abe 01 Buipiodoe paisnipe aiam sanfea EI

*1e|NDLIUBA 18] SB10USP AT "S3|RLIBA SNONUIILOD 10}

158)-1 40 1531 N ASUNYA\—UURIA 83U} PUe SajgelieA [ea1i0ba)ed 1oy 1s8) asenbs-14yd s, U0SIead 10 158} 19eXa S,JaysiH JO asn a8yl YIm pazAjeue alam sadualayip dnoib-usamiag "@S+ Suesw ale sanjeA snuiw-snid
x

070 850 e 79¥5'9z- 9€8 ¥'v¥6'92- % — UIeJ)S [enuaJIajunalId [eqolB AT
220 G20 147 9/¥8'2¢  S2IT T8FEVL 9% — uredis [elpel [eqo|B A1
LT0 €20 117 0v¥9'8T-  S2TT 0'G¥S'6T- % — uteds [eutpnyBuol AT [edldy
100 €T0 147 L'€¥6ST-  SCTT TEFL9T- % — uredls [eutpnyibuol ATT-PIN
0T'0 vT0 117 GEFCST-  SCTIT 6'€FT9T- % — ureds [euipnyfuo| AT [eseg
870 €20 1h% (88)9e  setT (08) 206 (%) syuaiyed Jo "ou — urens [euipniBuol [eqolb A7 [ewiouqy
200 G500 117 9Z¥99T-  G2TIT 8'TF LT 9% — uteas [eutpnuBuoy [eqolf ATl
eleq anjeA eleq anjeA
UUM Sjusired Jo 'ON UMM Sjuaired Jo 'ON
1SNeA d PaSNIDY  onjep g pagsnipeun (9% = N) s4a144eD (V61T = N) SJ9144BIUON d|qelen

Author Manuscript

Author Manuscript Author Manuscript Author Manuscript

N Engl J Med. Author manuscript; available in PMC 2015 July 01.



