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Gender differences in mortality
among statin users aged 80 years
or more

Introduction

Statin therapy as part of primary and sec-
ondary cardiovascular prevention is as-
sociated with a better prognosis in adults
[1]; however, very little is known about
the prognosis associatedwith statin ther-
apy in older adults aged 75–80 years or
more, namely very old patients [2]. In
this population, which is characterized
by a decreased life expectancy and high
number of chronic comorbidities, there
are uncertainties regarding the cardio-
vascular risk, so that there is a need to
balance the theoretical yet unprovenben-
efits of the cardiovascular risk reduction
with that of polypharmacy and statin-
associated adverse events. Considering
the aging of the world’s population and
the disseminated use of statins, there is
a clear need to demonstrate the benefits
of statin therapy in very old patients.

Guidelines concerning statin ther-
apy in older adults aged 75 years or
more are vague due to conflicting ev-
idence. Although five observational
studies demonstrated an association be-
tween statin therapy and decreased all-
cause mortality rates in older adults
aged 75–80 years or more [3–7], one
observational study failed to show a sur-
vival benefit from the use of statins in
this population [8] and two randomized
controlled trials (RCTs) had conflicting
findings in slightly younger patients aged
70 years or more [9, 10]. In the clinical
practice, therefore, decisions regarding
statin therapy in very old patients are

often left to the physician’s preference.
Notably, some physicians believe that it is
reasonable to prescribe statins in very old
patients only if they are well-nourished.
Since the early 1990 s more women and
older adults have been included in RCTs
concerning theprognosis associatedwith
statin therapy [11]; however, to the best
of our knowledge there are no RCTs or
observational studies concerning gender
differences in mortality among statin
users aged 75–80 years or more.

Aim of the study

In this observational study we sought to
evaluate the association between statin
therapy and 3-year mortality/survival
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n=807

300 had low albumin serum levels

192 died at the hospital or 30 days later
46 had missing data

106 did not use statins before admission
5 stopped statins during hospitalization

157 used statins before admission
1 started statins during hospitalization

19 started statins within 3 years 34 stopped statins within 3 years

92 did not use statins for 3 years 124 used statins for 3 years
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Fig. 18 The enrolment and the exclusion algorithm

rates inmen and in women aged 80 years
or more with a special emphasis on well-
nourished patients.

Ethics approval

This was a historical prospective study
conducted at Sheba medical center, the
largest tertiary medical center in Israel.
Thestudywasapprovedbythe localethics
committee.

Methods

Inclusion and exclusion of patients

The preliminary cohort included all (n =
807) older adults aged 80 years or more
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Fig. 29 The 3-year cu-
mulative survival rates in
men (a) and inwomen (b)
with andwithout statin
therapy and the 3-year cu-
mulative survival rates in
men(c)andwomen(d)with
andwithout statin therapy
following propensity score
matching

who had been admitted to a single in-
ternal medicine department (Internal
Medicine E) during 1 year between Jan-
uary and December 2010. In the case
of readmissions during that year, only
the first admission was included in the
analysis. All of the patients had at least
another admissionor anoutpatient clinic
visit to Sheba Medical Center within the
following 3 years in which compliance to
statin therapy (in statin users) or a lack
of statin therapy (in patients who had
not been using statins following their
admission) was confirmed.

The following patients were excluded:
300 (37.2%) patients had low (<3.5 g/dl)
albumin serum levels, 192 (23.8%) pa-
tients died during hospitalization or
within 30 days of discharge, 46 (5.7%)
patients had missing data, 34 (4.2%)
statin users stopped statins within the
following 3 years and 19 (2.4%) patients
who had not used statins following ad-
mission started statin therapy within the
following 3 years (. Fig. 1). The final
cohort included well-nourished older
adults aged 80 years or more who had
used statins (study group) or not (con-
trol group) for 3 years or more following
admission.

Data

Themedical charts were reviewed for the
following data: age, gender, chronic co-
morbidities, total cholesterol (TC) serum
levels, albumin serum levels, statin ther-
apyintensityandthe indications forstatin
therapy. The TC and albumin serum lev-
els were routinely measured in all of the
patients during hospitalization. The in-
dications for statin therapy were classi-
fied into primary or secondary cardio-
vascular prevention. The secondary car-
diovascular prevention group included
statin users with a history of ischemic
heart disease, peripheral vascular dis-
ease or stroke. All other statin users, in-
cluding diabetic patients, were included
in the primary cardiovascular preven-
tion group. Statin therapy intensity was
consistent with the most recent guide-
lines of the American Heart Association
(AHA) [12]. The all-cause 3-year mor-
tality rates and cumulative survival rates
following admission were studied using
the database of the Israeli general register
office.

Statistical analysis

Continuous variables were expressed
as mean ± standard deviation, median,

and interquartile range (IQR). Student’s
t-test was used to compare between the
mean values of continuous variables with
parametric distribution, and the Mann-
Whitney test was used to compare the
mean values of continuous variables with
non-parametric distributions. The χ2-
test was used to compare between the
incidence/prevalence of categorical vari-
ables. The Kaplan-Meier test was used
to compare 3-year cumulative survival
rates between men and women, with
and without statin therapy and as part
of primary cardiovascular prevention
versus secondary cardiovascular preven-
tion. A Cox regression analysis was used
to study if statin therapy was indepen-
dently associated with 3-year cumulative
mortality.

Propensity score matching was per-
formed separately in men and in women
in order to control for differences in
baseline clinical characteristics between
patients with and without statin ther-
apy. A logistic regression analysis was
used in order to calculate the probabil-
ity (propensity score) of each patient to
be treated with statins. The logistic re-
gression model included age, all chronic
comorbidities, andalbuminserumlevels.
A difference of up to 5% in the propen-
sity score was considered adequate for
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Abstract
Background. Little is known about the
prognosis associatedwith statin therapy and
its gender differences in older adults aged
≥80 years.
Objective. To study the mortality and survival
associated with statin therapy and their
gender differences in older adults aged
≥80 years.
Method. This was a historical prospective
study conducted at a tertiary medical center.
The medical charts of all older adults aged
≥80 years who had been admitted to a single
internal medicine department during 1 year
were reviewed. All-cause 3-year mortality and
survival rates following hospital admission

in men and in women using statins were
investigated.
Results. The final cohort included 216
patients: 122 (56.5%) women, mean age
85.3 ± 3.9 years. Overall, 66 (53.2%) women
and 58 (46.8%) men used statins for 3 years
or more following hospital admission. During
this time 48 (39.3%) women and 48 (51.1%)
men died. The all-cause 3-year mortality rates
were significantly lower only in women who
had used statins compared with womenwho
had not used statins (24.2% vs. 57.1%; relative
risk = 0.2; 95% confidence interval 0.1–0.5;
p < 0.0001). The 3-year cumulative survival
rates were significantly higher in womenwho

had used statins as part of primary as well
as secondary cardiovascular prevention (p <
0.0001 and p = 0.014, respectively). A Cox
regression analysis showed that statin therapy
was independently associatedwith low 3-year
cumulativemortality rates in women (hazard
ratio=0.3; 95% confidence interval=0.1–0.6;
p = 0.001).
Conclusion. In older adults aged ≥80 years,
statin therapy is associatedwith high 3-year
cumulative survival rates only in women.

Keywords
Survival · Cardiovascular disease · Observatio-
nal study · Polypharmacy · Prognosis

Geschlechtsunterschiede in der Mortalität von Statinanwendern im Alter von ≥80 Jahren

Zusammenfassung
Hintergrund. Über die mit einer Sta-
tintherapie assoziierte Prognose und
die Geschlechtsunterschiede bei älteren
Menschen (≥80 Jahre) ist wenig bekannt.
Ziel. Ziel war es, die Mortalitäts- und Überle-
bensrate sowie die Geschlechtsunterschiede
bei einer Statintherapie bei älterenMenschen
(≥80 Jahre) zu untersuchen.
Methode. Eine historische prospektive Studie
wurde in einem tertiären medizinischen
Zentrum durchgeführt. Es erfolgte die
Überprüfung der Patientenakten aller älteren
Patienten (≥80 Jahre), die im 1. Jahr einer
einzelnen Abteilung für Innere Medizin
zugewiesenwurden. Die 3-Jahres-Mortalität
jeglicher Ursache und die Überlebensraten
nach Krankenhauseinweisung bei Männern

und Frauen, die Statine einnahmen, wurden
untersucht.
Ergebnisse. In die finale Kohorte wurden
216 Patienten eingeschlossen, davon 122
(56,5%) Frauen (mittleres Alter: 85,3 ± 3,9 Jah-
re). Insgesamt nahmen 66 (53,2%) Frauen und
58 (46,8%) Männer Statine für 3 Jahre oder
länger nach einer Krankenhauseinweisung
ein. Während dieser Zeit starben 48 (39,3%)
Frauen und 48 (51,1%) Männer. Die 3-Jahres-
Mortalitätsrate jeglicher Ursache war nur bei
Frauen, die Statine einnahmen, signifikant
geringer als bei Frauen, die keine Statine
einnahmen (24,2% vs. 57,1%; relatives Risiko:
0,2; 95% Konfidenzintervall [CI] 0,1–0,5; p <
0.0001). Die kumulative Überlebensratewar
signifikant höher bei Frauen, die als Teil der

kardiovaskulären Primär- und Sekundär-
prävention Statine einnahmen (p < 0,0001
bzw. p = 0,014). Eine Cox-Regressionsanalyse
zeigte, dass eine Statintherapie unabhängig
mit einer geringeren 3-Jahres-Mortalitätsrate
bei Frauen assoziiert war (Hazard-Ratio 0,3;
95% CI 0,1–0,6; p = 0,001).
Schlussfolgerung. Bei älteren Menschen
(≥80 Jahre) ist eine Statintherapie nur bei
Frauen mit einer hohen kumulativen 3-Jahres-
Überlebensrate assoziiert.

Schlüsselwörter
Überleben · Kardiovaskuläre Erkrankung ·
Beobachtungsstudie · Multimedikation ·
Prognose

matching. The matched cohorts were
compared using the Wilcoxon test for
continuous variables andMcNemar’s test
for categorical variables in order to eval-
uate differences following the matching
process. A stratifiedCox regression anal-
ysis was used to evaluate the association
between statin therapy and mortality in
the matched cohorts. A two-tailed p <
0.05 was considered statistically signifi-
cant. The statistical analyses were carried
out using the 24th version of the SPSS
statistical software (SPSS, Chicago, IL).

Results

The final cohort included 216 well-
nourished older adults aged 80 years
or more: 122 (56.5%) women and 94
(43.5%) men. The mean age was 85.3 ±
3.9 years (median=85 years, IQR =
82–88 years) and the mean albumin
serum level was 3.8 ± 0.2 g/dl (me-
dian=3.8 g/dl; IQR = 3.6–4.0 g/dl). The
following chronic comorbidities were
the three most prevalent: hyperten-
sion, ischemic heart disease, and atrial
fibrillation (. Table 1).

Overall, 124 (57.4%) patients used
statins for 3 years or more following ad-
mission (study group). Most (n = 86;
69.4%) used moderate intensity statins
on hospital discharge, and the rest used
low-intensity statins (n = 25; 20.2%) or
high-intensity statins (n = 13; 10.5%).
Compared with patients who did not use
statins (control group), statin users were
younger and had a higher prevalence of
ischemic heart disease, congestive heart
failure, diabetes mellitus, chronic renal
failure, and peripheral vascular disease.
Patients who used statins also had lower
total cholesterol serum levels. Patients
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Table 1 Clinical characteristics ofwomen,men and the total cohort

Total cohort (n) Total
(n =216)

Controls
(n =92)

Statin users
(n =124)

p value

Age, years, mean ±SD 85.3 ± 3.9 86.6 ± 4.1 84.3 ± 3.5 <0.0001

Hypertension, n (%) 182 (84.3) 76 (82.6) 106 (85.5) 0.576

Ischemic heart disease, n (%) 86 (39.8) 22 (23.9) 64 (51.6) <0.0001

Atrial fibrillation, n (%) 67 (31.0) 26 (28.3) 41 (33.1) 0.462

Diabetesmellitus, n (%) 57 (26.4) 15 (16.3) 42 (33.9) 0.005

Congestive heart failure, n (%) 54 (25.0) 16 (17.4) 38 (30.6) 0.027

Chronic renal failure, n (%) 48 (22.2) 13 (14.1) 35 (28.2) 0.020

Dementia, n (%) 45 (20.8) 29 (31.5) 16 (12.9) 0.001

Post-stroke, n (%) 36 (16.7) 15 (16.3) 21 (16.9) 0.999

Peripheral vascular disease, n (%) 21 (9.7) 4 (4.3) 17 (13.7) 0.034

Chronic lung disease, n (%) 21 (9.7) 8 (8.7) 13 (10.5) 0.817

Cancer, n (%) 12 (5.6) 7 (7.6) 5 (4.0) 0.369

Parkinson’s disease, n (%) 10 (4.6) 4 (4.3) 6 (4.8) 0.999

Collagen disease, n (%) 10 (4.6) 5 (5.4) 5 (4.0) 0.747

Total cholesterol, mg/dl, mean ±SD 168.1 ± 42.0 182.6 ± 44.5 157.3 ± 36.6 <0.0001

Albumin, g/dl, mean ±SD 3.8 ± 0.2 3.8 ± 0.2 3.8 ± 0.2 0.060

Men (n) Total
(n =94)

Controls
(n =36)

Statin users
(n =58)

p value

Age, years, mean ±SD 85.3 ± 4.0 86.5 ± 4.0 84.6 ± 3.9 0.033

Hypertension, n (%) 75 (79.8) 31 (86.1) 44 (75.9) 0.295

Ischemic heart disease, n (%) 54 (57.4) 10 (27.8) 44 (75.9) <0.0001

Atrial fibrillation, n (%) 32 (34.0) 11 (30.6) 21 (36.2) 0.657

Congestive heart failure, n (%) 31 (33.0) 6 (16.7) 25 (43.1) 0.012

Chronic renal failure, n (%) 28 (29.8) 7 (19.4) 21 (36.2) 0.106

Diabetesmellitus, n (%) 27 (28.7) 5 (13.9) 22 (37.9) 0.018

Post-stroke, n (%) 15 (16.0) 4 (11.1) 11 (19.0) 0.393

Peripheral vascular disease, n (%) 15 (16.0) 1 (2.8) 14 (24.1) 0.007

Dementia, n (%) 14 (14.9) 8 (22.2) 6 (10.3) 0.142

Chronic lung disease, n (%) 13 (13.8) 4 (11.1) 9 (15.5) 0.760

Cancer, n (%) 6 (6.4) 2 (5.6) 4 (6.9) 0.999

Parkinson’s disease, n (%) 4 (4.3) 1 (2.8) 3 (5.2) 0.999

Collagen disease, n (%) 2 (2.1) 1 (2.8) 1 (1.7) 0.999

Total cholesterol, mg/dl, mean ± SD 156.2 ± 43.1 170.5 ± 47.0 147.2 ± 38.2 0.010

Albumin, g/dl, mean ± SD 3.8 ± 0.2 3.8 ± 0.2 3.8 ± 0.2 0.398

Women (n) Total
(n =122)

Controls
(n =56)

Statin users
(n =66)

p value

Age, years, mean ± SD 85.2 ± 3.9 86.7 ± 4.2 84.0 ± 3.1 <0.0001

Hypertension, n (%) 107 (87.7) 45 (80.4) 62 (93.9) 0.028

Atrial fibrillation, n (%) 35 (28.7) 15 (26.8) 20 (30.3) 0.693

Ischemic heart disease, n (%) 32 (26.2) 12 (21.4) 20 (30.3) 0.306

Diabetesmellitus, n (%) 30 (24.6) 10 (17.9) 20 (30.3) 0.141

Dementia, n (%) 31 (25.4) 21 (37.5) 10 (15.2) 0.006

Congestive heart failure, n (%) 23 (18.9) 10 (17.9) 13 (19.7) 0.821

Post-stroke, n (%) 21 (17.2) 11 (19.6) 10 (15.2) 0.632

Chronic renal failure, n (%) 20 (16.4) 6 (10.7) 14 (21.2) 0.145

Chronic lung disease, n (%) 8 (6.6) 4 (7.1) 4 (6.1) 0.999

Collagen disease, n (%) 8 (6.6) 4 (7.1) 4 (6.1) 0.999

Peripheral vascular disease, n (%) 6 (4.9) 3 (5.4) 3 (4.5) 0.999

who did not use statins had a higher
prevalence of dementia (. Table 1).

Among the 124 statinusers 66 (53.2%)
were women and 58 (46.8%) were men
(. Fig. 1), 37 (56.1%)women used statins
as part ofprimary cardiovascularpreven-
tion and 29 (43.9%) women used statins
as part of secondary cardiovascular pre-
vention. Most (n = 49; 83.1%) men used
statins as part of secondary cardiovascu-
lar prevention. Compared with women
whodidnotuse statins, womenwhoused
statins had a higher prevalence of hyper-
tension and lower prevalence of demen-
tia. Compared with men who did not
use statins, men who used statins had a
higher prevalence of ischemic heart dis-
ease, congestive heart failure, diabetes
mellitus, and peripheral vascular disease.
Compared with patients who did not use
statins, statinusersbothwomenandmen,
were younger and had lower total choles-
terol serum levels (. Table 1).

Overall, 48 (39.3%) women and 48
(51.1%) men died within 3 years of hos-
pital admission. The all-cause 3-year
mortality rateswere significantly lower in
women who had used statins compared
with women who had not used statins
(16 vs. 32 patients; 24.2% vs. 57.1%;
relative risk RR 0.2; 95% confidence in-
terval CI 0.1–0.5; p < 0.0001) but not
in men who used statins compared with
men who had not used statins (31 vs.
17 patients; 53.4% vs. 47.2%; RR 1.2;
95% CI 0.5–2.9; p = 0.672).

The 3-year cumulative survival rates
were significantly higher in women who
had used statins compared with women
who had not used statins (. Fig. 2b) but
not inmen(. Fig. 2a). Followingpropen-
sity scorematching, there were no signif-
icant differences inmean age, prevalence
of chronic comorbidities, and mean al-
bumin serum levels between 21menwho
had used statins compared with 21 men
who had not used statins (p > 0.2), as
well as in 31womenwhohad used statins
compared with 31 women who had not
used statins (p > 0.12). Men who had
used statins had a higher risk for mor-
tality compared with men who had not
used statins (hazard ratio HR2.8; 95%CI
0.9–8.6; . Fig. 2c), and women who had
used statins had a lower risk for mortal-
ity compared with women who had not
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Table 1 Clinical characteristics ofwomen,men and the total cohort (Continued)

Total cohort (n) Total
(n =216)

Controls
(n =92)

Statin users
(n =124)

p value

Cancer, n (%) 6 (4.9) 5 (8.9) 1 (1.5) 0.093

Parkinson’s disease, n (%) 6 (4.9) 3 (5.4) 3 (4.5) 0.999

Total cholesterol, mg/dl, mean ± SD 177.2 ± 38.9 190.3 ± 41.5 166.1 ± 32.8 <0.0001

Albumin, g/dl, mean ± SD 3.8 ± 0.2 3.8 ± 0.2 3.8 ± 0.2 0.084

SD standard deviation

Table 2 Demographics, prevalence of chronic comorbidities, and the laboratory findings in
women survivors anddeceased

Surviving
women
(n = 74)

Deceased
women
(n = 48)

Relative risk
(95% confidence
interval)

p value

Age, years, mean ± SD 84.7 ± 3.5 86.0 ± 4.4 / 0.127

Hypertension, n (%) 68 (91.9) 39 (81.3) 0.3 (0.1–1.1) 0.096

Atrial fibrillation, n (%) 25 (33.8) 10 (20.8) 0.5 (0.2–1.2) 0.153

Ischemic heart disease, n (%) 18 (24.3) 14 (29.2) 1.2 (0.5–2.9) 0.674

Diabetesmellitus, n (%) 17 (23.0) 13 (27.1) 1.2 (0.5–2.8) 0.669

Dementia, n (%) 15 (20.3) 16 (33.3) 1.9 (0.8–4.4) 0.137

Congestive heart failure, n (%) 15 (20.3) 8 (16.7) 0.7 (0.3–2.0) 0.813

Post-stroke, n (%) 10 (13.5) 11 (22.9) 1.9 (0.7–4.9) 0.222

Chronic renal failure, n (%) 9 (12.2) 11 (22.9) 0.21 (0.8–5.6) 0.137

Collagen disease, n (%) 6 (8.1) 2 (4.2) 0.4 (0.0–2.5) 0.478

Parkinson’s disease, n (%) 4 (5.4) 2 (4.2) 0.7 (0.1–4.3) 0.999

Chronic lung disease, n (%) 3 (4.1) 5 (10.4) 2.7 (0.6–12.0) 0.261

Cancer, n (%) 1 (1.4) 5 (10.4) 8.4 (0.9–75.0) 0.034

Peripheral vascular disease, n
(%)

1 (1.4) 5 (10.4) 8.4 (0.9–75.0) 0.034

Total cholesterol, mg/dl,
mean ± SD

174.8 ± 35.7 181.1 ± 43.4 / 0.405

Albumin,mg/dl, mean ± SD 3.8 ± 0.2 3.7 ± 0.2 / 0.003

Statin therapy, n (%) 50 (67.6) 16 (33.3) 0.2 (0.1–0.5) <0.0001

SD standard deviation

Table 3 Cox regression analysis showingwhich variableswere independently associatedwith
3-yearmortality inwomen

Hazard ratio 95% confidence interval p value

Peripheral vascular disease 2.5 0.9–7.1 0.065

Cancer 1.2 0.4–3.7 0.626

Albumin serum levels 0.2 0.0–1.0 0.068

Statin therapy 0.3 0.1–0.6 0.001

used statins (HR 0.2; 95% CI 0.1–0.8;
. Fig. 2d). Compared with women who
had not used statins, the 3-year cumula-
tive survival rates were also significantly
higher in women who had used statins as
part of primary cardiovascular preven-
tion as well as secondary cardiovascular
prevention (. Fig. 3).

Compared with survivals, deceased
womenhadahigherprevalenceofcancer,
higher prevalence of peripheral vascular
disease, lower mean albumin serum lev-
els, and they used statins less frequently
(. Table 2). A Cox regression analysis
showed that statin therapy was associ-
ated with low 3-year cumulative mor-
tality rates in women (HR = 0.3; 95%

CI = 0.1–0.6; p = 0.001) independent of
cancer, peripheral vascular disease, and
albumin serum levels (. Table 3).

Discussion

In the current cohort, more than 50% of
the older adults aged 80 years or more
used statins and most statin users were
women. Considering the lack of evi-
dence regarding the usefulness of statin
therapy in this age group and in older
adult women in terms of mortality re-
duction [3–10], these rates are signifi-
cant. Accordingly, the purpose of this
study was to evaluate the association be-
tween statin therapy and 3-year mortal-
ity/survival rates in men and in women
aged 80 years or more, with a special em-
phasis on well-nourished patients with
high albumin serum levels, since some
physicians believe that it is reasonable to
prescribe statins in very old patients only
if they are well-nourished. The present
findings show that in the general popula-
tion of well-nourished older adults aged
80 years or more, statin therapy is as-
sociated with high 3-year survival rates
only in women and not in men. Fol-
lowing propensity score matching, statin
therapy might even be associated with
a higher risk for mortality in men. These
gender differences in mortality among
older adults aged 80 years or more have
been demonstrated for the first time.

Most men in the current cohort used
statins as part of secondary cardiovas-
cular prevention, and the lack of a sur-
vival benefit in older adult menwhoused
statins as part of secondary cardiovas-
cular prevention is consistent with the
findings in one RCT [13] of older adults
aged 60 years or more with systolic heart
failure, most of them men with cardio-
vascular diseases. Survival benefits in
older adultwomenusing statins as part of
secondary cardiovascular prevention are
already known, but it has remained un-
certain if statin therapy is efficacious also
in primary cardiovascular prevention in
this population [14]. Statin therapy as
part of primary cardiovascular preven-
tion has been associated with reduced
all-cause 4-year mortality rates in older
adult women (andmen) in only one RCT
but these women were younger (aged
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Fig. 39 The 3-year
cumulative survival
rates inwomenwith
andwithout statin
therapy and as part
of primary cardio-
vascular prevention
versus secondary
cardiovascular pre-
vention

70 years or more) than the women in
the present study [10]. To the best of
our knowledge, a survival benefit from
the use of statins in well-nourished older
adult women aged 80 years or more, who
used statins as part of primary as well
as secondary cardiovascular prevention,
has never been demonstrated until now.
These findings mainly have research im-
plications rather than clinical implica-
tions. It is too early to prescribe statins
to all well-nourished older adult women
aged 80 years or more with high choles-
terol serum levels based on the findings
of one observational study, but there is
still a place to prospectively study the
survival benefits of statin therapy in this
population.

In the current analysis, women who
used statins did not have a higher preva-
lence of cardiovascular diseases, while
men who used statins had a higher
prevalence of ischemic heart disease,
congestive heart failure, diabetes mel-
litus, and peripheral vascular disease.
In other words, it may be claimed that
statin therapy is associated with higher
survival rates only in women and not

in men because women were healthier
than men. In order to address this argu-
ment, a subgroup analysis included only
women with cardiovascular diseases;
however, the 3-year cumulative survival
rates were also higher in women who
used statins as part of secondary car-
diovascular prevention compared with
women who had not used statins. We
believe these findings may be explained
by the life expectancy of women being
higher than the life expectancy of men,
even in older adults and even in older
adults with cardiovascular diseases [15].

The current analysis does not resem-
ble previous observational studies which
have demonstrated a survival benefit
of statin therapy in older adults aged
75–80 years or more [3–7]. Strandberg
et al. [5] and Allen Maycock et al. [6]
have shown that statin therapy is asso-
ciated with reduced all-cause 6-year and
3-year mortality rates in patients aged
75 and 80 years or more but no gender
differences in mortality rates have been
studied. Jacobs et al. [7] have shown that
statin therapy is associated with reduced
all-causemortality rates 5 years following

the age of 78 and 5 years following the
age of 85 in the general population; but
again, no gender differences in mortality
rates have been studied. Eaton et al.
[3] and Gränsbo et al. [4] studied gen-
der differences in mortality rates among
statin users aged 75 and 80 years ormore,
but all of their patients had cardiovas-
cular diseases and the follow-up was
shorter. The current analysis is unique
in several aspects: the age of the cohort
(80 years or more), the heterogeneity
of the cohort (the general population),
the nature of the cohort (well-nour-
ished older adults), the outcome studied
(gender differences in mortality/survival
rates) and the duration of the follow-up
(3 years).

The main limitation of the study,
apart from its small size and its obser-
vational nature, is a selection bias: only
patients with at least another admis-
sion or an outpatient clinic visit within
3 years following the index admission
were included in the analysis in order
to confirm compliance to statin therapy;
accordingly, healthier patients without
hospitalization during the study period
were not included in the analysis. More-
over, data concerning the type of statins
and the dose during the follow-up years
was incomplete. Another limitation
is the lack of data concerning high-
density lipoprotein (HDL), low-density
lipoprotein (LDL), lipoprotein(a), and
triglyceride serum levels before and dur-
ing statin therapy. Additional limitation
is that that only a single “hard” out-
come, namely all-cause mortality, has
been evaluated instead of other out-
comes such as cardiovascular mortality,
major adverse cardiac events (MACE),
and statin-associated adverse events.
Another limitation is that patients who
started using statins and patients who
stopped using statins during their hospi-
talization were very few, and accordingly,
the all-cause mortality rates could not
be studied separately. Finally, the use
of albumin serum levels as a marker of
a nutritional state is probably insufficient
[16]; nevertheless, many physicians ad-
here to it in the clinical practice, and
therefore, we have used it in order to
reflect real life. In the future, large
RCTs in older adults aged 80 years or
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more should prospectively address these
limitations.

Conclusion

In the general population of well-nour-
ished older adults aged 80 years or more,
statin therapy is associated with high
3-year cumulative survival rates only in
women who are using statins as part
of primary as well as secondary cardio-
vascular prevention. Future large RCTs
should address these findings.
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Lesetipp

Frühkarzinome endokriner
Organe

Das Leitthema

in Der Chirurg
06/2018 befasst
sich mit der span-

nenden Frage,

inwieweit sich bei
den verschiede-

nen endokrinen
Malignomen ein

„Frühkarzinom“ definieren lässt. Es zeigt

sich, dass dies nicht zwingend durch die
Tumorgröße allein erfolgt, sonderndass bei

der Risikoeinstufung auch andere Faktoren

wie Histopathologie oder Hormonaktivi-
tät eine Rolle spielen. Bei den insgesamt

seltenen endokrinen Malignomenmüssen
vor allem die Möglichkeiten der frühzeiti-

gen Diagnose verbessert werden, um eine

rechtzeitige Therapie einleiten zu können.
Informieren Sie sich in dieser Ausgabe über

Behandlungsstrategien für diese Tumoren-

titäten.

4 Chirurgie papillärerMikrokarzinome
der Schilddrüse

4 Vorgehen bei kleinen sporadischen
neuroendokrinen Pankreastumoren

4 Chirurgische Aspekte bei kleinen
neuroendokrinen Dünndarmtumoren

4 Strategienbeim nicht-metastasierten

Nebennierenrindenkarzinom (ACC)

4 Resektionskonzept bei frühen

neuroendokrinen Tumoren der Lunge

und Bronchien

Suchen Sie nochmehr zum Thema?
Mit e.Med – den maßgeschneiderten Fort-

bildungsabos von Springer Medizin – ha-

ben Sie Zugriff auf alle Inhalte von Sprin-
gerMedizin.de. Sie können schnell und

komfortabel in den für Sie relevanten Zeit-

schriften recherchieren und auf alle Inhalte
im Volltext zugreifen.

Weitere Infos zu e.Med finden Sie auf
springermedizin.de unter „Abos“
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