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ABSTRACT

MGROUND

: use of n—3 fatty acids may prevent cardiovascular events in patients with_ recent
ocardial infarction or heart failure. Their effects in patients with (or at risk fot)
e 2 digbetes mellitus are unknown.

rHoDs

this double-blind study with a 2-by-2 factorial design, we randomly -asmg.ned
536 patients who were at high risk for cardiovascular events a.nd had impaired
ting glicose, impaired glucose tolerance, or diabetes to receive a 1-.g capsule
itaining at least 900 mg (90% or more) of ethyl esters of n—3 fatty acids or pla-
i0 daily and to receive either insulin glargine or standard care. The primary
coime was death from cardiovascular causes. The results of the comparison be-
sen n—3 fatty acids and placebo are reported here.

WETS

ring a median follow up of 6.2 years, the incidence of the prim.ary outcome was
: significantly decreased among patients receiving n—3 fatty. acids, as compared
h those receiving placebo (574 patients [9.1%] vs. 581 patients [9.3%I]; hazard
to, 0.98; 95% confidence interval [CI], 0.87 to 1.10; P=0.72). The use of n—3 fatty
ds also had no significant effect on the rates of major vascular events (1034 pa-
1ts [16.5%] vs. 1017 patients [16.3%]; hazard ratio, 1.01; 95% CI, 9.93 to 1.10;
0.81), death from any cause {951 [15.1%] vs. 964 [15.4%]; hazard ratio, 0.98; 95%

0.80 to 1.0% P=0.63), or death from arrhythmia {288 [4.6%] vs. 259 [4.1%};
tard ratio, 1.10; 95% CI, 0.93 to 1.30; P=0.26). Triglycetide levels were reduced by
5 mg per deciliter (0.16 mmol per liter) more among patients 'rec'eiving n—3 fatty
ds than among those receiving placebo (P<0.001), without a significant effect on

wer lipids, Adverse effects were similar in the two groups. o~
A } wa T LJ X
NCLUSIONS i
ily supplementation with 1 g of n—3 fatty acids did not reduce the rate of cardio- 4, , |, »
cular events in patients at high risk for cardiovascular events. (Funded by Sanofi;
IGIN ClinicalTrials.gov rumber, NCTG0069784.) e
e & Primary and Other Outcomes. )
ids Plarebo Adjusted Hazard
teame n-?::?z:ﬁ (N=6255) Ratio {85% €I P Value
rate/160 tate/100
0, () polientyr ng. {%)  patientyr o

1y qutcome: death from cardiovasculsr causes 574 (3.1} 1.55 581{3.3) 158 0.98 (087-1.16) 0.72

ondaty outcomes

Myocardial infarction, stroke, of death from gardio- 1034 (16,5) 252 1017 (16.3) 288 1.01 093-1.10) 03

vascular causes

Death from any cause 951 {15.1) 257 964 (15.4) 2.62 0,98 (0.39-1.07) 0.63

Death from arrhythmia* 28% (4.5) 0.73 259 (4.1) .70 L10(0.93-1.30) 026

181 pulcormes

Fatal znd nonfatal myocardis; infarction I44(55] 095 316(51) 088 1.09 (G93-1.27) 02

Fatal and nenfatal stroke 314 (5.0 0.86 136 [5.4) 0.93 0.92 (0.79-1.08) 032

Haspitalization far heart fathire IG5 1 513 320 {5.1) 083 1.02 (0.88-1.19) Gle

Revascularization procedure 866 (13.8) 254 896 (14.7) 265 0.96 {0.57-1,05) 039

Anginat n4ILE) 20 725 (108 212 100(050-110) 054

Limb or digit amputation for ischemiz 52 {0.8) 0.14 47 (0.8} .13 1,09 {0.74-1.62) 067

for any cardi lar cause 2055 (327 687  2087(33.4) T00 098 (0.92-1.04) .50
ath from arrythmis was a composite of sudden un d death, dders desth, d death, or resuscitation after cardiac

3
tina included new, worsening, of unstable disease.

P

| 15,392 Patients were gssessed for eligibfity I

1627 Were excluded

122 Didnot meet inclusion erieria
10 Declinad ta participate
1295 Had other reasons

’ 13,763 Yrore Includad in runvin I

1:54 Were excluded

264 Withdirew consent

356 Had ineligible phasma glucose
42 Were ineligible for other reasons
397 Were nonadnerent in run-in

93 Had other rejsons

12.6E] Linderwent randomization
—

l

1

l ;Q!!!‘Were assigned to receive n3 fatty acids l L 5332 Were assigned to receive placebo

38 Were axcluded by health
authoritles In cauntries
with study centers

-]

37 Were excluded by health
authotlties n cowntries
with study centers

6220 Had known outcome stabis
E1 Did not have final outcome status
14 Withdrew consent
31 Oid niot give consent to extension
9 Were lost to fallow-up

6208 Had known outcome status

47 Did aot have final gutcome status

15 Withdrew consent

20 Did not giva cansent fo extension

9 Ware ost to Rallow-up

1

5231 Weve inchisded in the anzlysic —l l 6255 Wara included in the analysis |

Figure 1. Enrollment and Outcontes.

Ore participant whe underwent randomization in the glucose-lowering partion of the study died before rzndumi-‘
zafion fo n-3 ftty aclds of placeho. Data for 38 patients in the group recelving n=3 fatty acids and for 37 patients in
the placeba group were excluded at the request of health authorities after site audits.

Tabie L Bacaline Charactaristics of the Patients.*

n-3 Fatty Acids Placebo
Charactaristic {N=6231) [Nw§255)
Age ——yr 63.527.8 63.5£7.9
Female sex —no. (3} ) 276 BE) 2210 (35.3)
Cardigvascular history or risk factors — no. {% )
Myocardial infarction, stroke, or Jai "3713 (59.1) 3664 (53.6)
Hypertension 4941 (78,7 5021 (80.3}
Currant smoking 762 (12.1} 790 {12.6)
Other risk factors - na. [35)
Microalbuminuria of macroatbuminuria 930 {15.5} 944 (15.T)
History of cancer 279 (a.4) 174 (4.4
Body-mass index{: 29.8%5.3 23,9352
' Heart rate — beats per minute 6994122 59.3s121
Blood pressure — mm Hg
Systalic HM5.6:218 146.0421.8
Diastolic 841121 24.2+12.1
Ankfe—brachial index 1.1640.21 L16+41.20
Cholestarol — mgydi
Total 139+46 190=47
Low-density lipapratein 11240 152240
High-density ipopratein 4512 5212
Serum creafining — mg/dl 1.040.3 10102
Estimated glomerular fitration rate — mlfming1.73 m? 77.1£215 7754211
Fasting plasma glucose —mgyd!
Median 125 124
tmterquartile range 110-148 108148
Glycated hernaglabin — %
Median 6.4 6.4
Interquartile range 5.8-12 58-7.2
n=3 Fabty Acids Plagebo
Characteistic (N=6281) {N=6255)
Albumin:creatinine ratiog;
Median 5.2 L83
Interquartile range 5193 25-13.1
Triglyeerides — mg/dl
Median 142 149
bnbesquartile range 93-194 97-195
Distary EPA-DI4A intake — mg/day
Median zi04 209.3
Interquartile range 39.7-577.4 39.6-563.1
Cardiovascular medication — no. (%)
ACE inhibitor or ARB 4320 (68.8) 4360 {69.7)
Thiazide diuretics 1180 (18,5} 1191 {19.0}
Aspirin or other antipiatelet agent 4374 {69.6) 4241 (63.6)
Anticoagulant 438 (709 432 6.9)
Beta-blocker 3314 (52.5) 3234 (52.5)
Calcum-channel blocker 1708 (273) 1751 (28.0}
Statin 2331 {53.0) 3408 (54.5)
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Figure 2. Primary and Secondary Outcomes.
Shown are the proportions of participants with primary or secondary outcome events. The primary outcome was death from cardiovascular
tauses (Panel A}, and the secondary outcomes were a composite of myocardial infarction, stroke, or death from cardiovascular causes
{Panel B}, death from any cause {Panel C), and fatal archythemia (Panel D).

* Plus-minus values are means +SD. To corvert the values for cholestarol to mill
vert the vaiues for creatinine to micromales per liter, multiply by 82.4. Ta co
liter, mufttply by 6.05551 To convert the values for triglycerides 3o millimoles
giotensin-converting enzyme, ARS angiotensin-receptor blocker, DHA d

+ Tha hadu.mace indme e she ot

ic adid, and EPA ei

limoles per liter, multiply by 0.02585. To con-
nvert the valugs for glucose to millimoles per
pev lter, enultiply by D.01129, ACE denotes an-

acid.

Table 3. Changes in Key Risk Factors.*
n-3 Faity Acids Placebo

Risk Factor {N=5281) {N=6255)
Blood pressure fmm Hg)

Systolic —4.37422.5 —4.51+22.5

Diastolic ~4.93+12.3 —4.96+13.1
Heart rate {beats/min} -0.13+123 0.25z12.2
Cholesterol (mg/dI)

Total -15.7£1.0 -14.6+1.0

Low-density lipoprotein ~-11.8+0.8 -12.4:0.8

High-density lipoprotein =0.1+0.3 -0.2:03
W -23.5+3.0 -9.0+£3.0

P Value

0.75
0.91
0.13

017

0.44

0.78
<0.00]

* Plus-minus values are means

+5E for cholesterol and triglycerides.
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In conclusion, the administtation of 1 gof
-3 fatty acids did not reduce the rate of death
from cardiovascular causes or other optcomes
during a period of 6 years in patients with dys-
glycemia and additional cardiovascular risk fac-
tors, Whether similar results would have been
observed at higher doses is unknown, Further.
morz, these findings may not be relevant ro di-
etary recommendations to consume more fish,
because dietary change mot only increases the
intake of foods containing n—3 fatty acids but is
also associated with a reduction in the cotsump-
tion of foods such a5 red meats, which may be
harmfuf2
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