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MECHANISM OF INJURY

Table 1. MECHANISM OF INJURY

Class|  CBD mistaken for cystic duct, but recognized
Cholangiogram incision in cystic duct extended into CBD
Class Il Lateral damage to the CHD from cautery or clips placed
on duct
Associated bleeding, poor visibility
Classlll  CBD mistaken for cystic duct, not recognized
CBD, CHD, R, L hepatic ducts transected and/or resected
Class IV RHD mistaken for cystic duct, RHA mistaken for cystic
artery, RHD and RHA transected
Lateral damage to the RHD from cautery or clips placed on
duct
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{Ann. Intern, Med. 113: 135, 1990)

~TYPPD |1 TN RN 19 (1
New Engiand Journal of Medicine (NEJM): 325: 677, 1991.
“There is an gverall reduction of 10 years in life expectancy among
patients with peripheral vascular disease”. "The mortality rate is
20-30% 5 years after diagnosis, 40-72% after 10 years & 74%
after 15 years".

1Y YW et (NEJM 326 :381 ,1882) iy imixa nx Inxn2 (2
.09v 10 3N N1 0Maan o1 61.8% PAD oy o*2in Inx

NEJM 357: 293, 2007 (3
The risk of myocardial infarction (MI) or stroke is 3 times as high
as the risk in patients without PAD.

The annual rate of MI, stroke or death was 5%.
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Screening, Evaluation, and Treatrent of Peripheral Arterial Disease ( FAD)

Christopher L, Skelly, MC: Adam S. Cifu, MD

GUIDELINE T1TLE Sodiety for Vascular Surgery Practice Guidelines
for Atherasderotic Ocdusive Disease of the Lower Extremities:
Management of Asymptomatic Disease and Gaudication

DEVELGPER Society for Vascular Surgery (SVS)
RELEASE DATE March 2015
FUNOING SOURCE SVS

TARGET PGPULATION Patients with asymptomatic peripheral
anterial disease (PAD) and patients with intermittent claudication

MAZIOR RECGMMENDATIONS
» Screening for lower extremity PAD in the absence of risk
factors, history. signs. or symptoms of PAD shouid nat be done.

Summary of the Clinical Problem

Atherosclerotic PAD affects 8.5 million people in the United States’
and neatly 202 million people warldwide?: from 200010 2010, the
prevalence of PAD increased by 23.5%.2 When atherosder0sis causes
stenosis in the distal aorta and below, patients may be asymptom-
atic, experience exertional ischemic leg symptoms such as iC, or de-
velop crtical timb ischemia. Intermittent daudication is character-
ized by pain in a defined muscie group (typically the calf muscles)
that is relieved by rest: IC significantly impairs both walking dis-
tance and quality of fife Treatment strategiec for PAD that were
evaluated in the guidelines range from lifestyle modification

(dizbetes control, exercise, and smoking cessation) to medicat
therapy{statins, antiplatelet agents, and other medications such as
cilostazol and pentoxifyiline), and revascularization (open or
endovascular).? This guideline synopsis focuses on 2 questions:
whether toscreenasymptomatic patients for PAD and whether treat-
ment strategies (surgery: endovascular or exercise therapy) im-
prove dinical outcomes compared with medications.

Characteristics of the Guideline Source

Guideline development was sponsored by the SVS and carried out
using the GRADE framewaork. The guideline group was a balanced
multidisciplinary group representing a variety of methodological
experts and clinicians as well as populations with PAD expected
to be affected by the guideline. The committee undertook an
evidence-based review to examine the rationale for screening for
asymptomatic PAD and the comparative effectiveness of current
treatments for IC.4* The reviews were published corcomitant to
the guidelines.” The guidelines committee incorporated the evi-
dence into the recommendations and the final guidelines were
peer reviewed by the SVS documents oversight committee and
externally reviewed by the Knowledge and Evaluation Research
Urit at Mayo Clinic. A canflict of interest disclosure was completed
‘Yolume 316, Numbst 14

1486  SAMA October 11, 2016

» The 3nkle-brachial index ¢ABI) is the first-line noninvasive
test to establish a diagnasis of PAD in individuals with
symptoms or signs suggestive of disease. When the
ABlis borderdine or normal (>0.9) and symptoms of
claudication are suggestive, the committes recommends
an exercise ABI

» Multidisciptinary comprehensive smoking tessation
interventions for patients with asymptomatic PAD who use
tobacco are recommended,

» Invasive treatments for PAD in the absence of symptoms,
regardless of hemodynamic measures or imaging findings
demonstrating PAD, should not be done.

« Asupesvised exercise program (watking a minimum of 3
times per week, 30 to 60 minutes per session, for at least 12
weeks) as first-line therapy to all suitable patients with
intermittent claudication {IC} is recommenged.

by all committee members and mare than 50% of the writing
group was free of any relevant canflicts® (Table)

Evidence Base
The ABl is the ratio of the highest systolic blood pressure measured

at the ankle to that measured at the brachial artery. The ABls the
primary method for establishing the diagnosis of PAD. An ABIof 0 9
or less has 3 high sensitivity (79%-95%) and specificity (>35%} for
diagnosing PAD compared withangiography.® andan ABlof lessthan
0.9 or greater than 1.4 predicts an increased risk of major catdia-
vascular events.” Studies werte identified through a search of mul-
tiple databases from 2005 to June 2014, There were no random-
ized trials that compared screening with ABI with an unscreened
controt group. Identified studies included 40 studies enrolling
139 830 screenedindividuals.* Screening asymptomatic patients fe-
sulted in a yield of 17% (range. 1%-429%) for an abnormal ABI {de-
fined as <0.8 for most studies) in 140 065 patients.* The heteroge-
neity of the screening yield was attributable to the heterogeneity
i the prevalence of cardiovascular risk. Studies that showed lower

N

Table. Guideline Rating

Standard Rating
Estakighing transparendy Good
Management of confEict ¢! intetestin the quideline Fair
cevelopment group
Guideline develorment group CompAsHtion Good
Clineca! praztice guigeline-systematit fevicw intessechion Good
Estabiishing evigence fcundations asd rating strength ‘or Gaod
each of the guidelire recommendations
Articuiat:on of recommensations Good
Externd review Fare
Updating Fair
Implesentalicaiysues Good
1AM Cein
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prevalence enrolled younger patients withnio history of cardiac dis-
ease, whereas studies showing higher prevalence enrolled older pa-
tients with more cardiavascular risk factors, in particular pegple with
diabates and smokers. Patients with PAD had higher adjusted risk
of al!-cause mortality (hazard ratig, 2.99; 95% Cl, 2.16-412) and of
cardiovascular mortality (hazard ratio, 2.35: 95% C), 1.91-2.89)
The studies of treatment modes for 1€ induded randomized trials
or systematic reviews. These trials enrolled patients with claudication
andevaluated open bypass, endovascular revascularization, o exer-
cise therapy. Primary outcomes included mortality. amputation. and
quality of life. whichare patient-important outcomes. Other outcomes
werewalking distance, measure of flow, patency. cost, and health care
utilization datz.® Induded trials were limited to those published be-
tween 2005 and June 2014, Eight systematic reviews were found: 3
Cochrane systemnatic reviews of randomized trials on exercise therapy.
2 systematic reviews comparing supervised exercise therapy withen-
dovascular therapy, and 3 systematic reviews of nonrandomized sur-
Balcaseseries: 12 trials evaluated endovascular or openapproaches.
Compared with medical therapy alone, each of the 3treatments (ex-
erasetherapy, surgery, and endovascular therapy) was assaciated with
improved walking distance. claudication symptams, and quality of life.
Evidence supparting superiority of onetharapy over another waslim-
ited. Although ABI improved faster with surgery or endovascular
therapy compared with nonsurgical exercise or medical therapy, this
maynot correlate with clinical or patient-importantimpravement.

Benefits and Harms
Patential benefits of PAD screening are eardier diagnosis leading toim-
praved lower extremity outcomes or cardiovascular outcomes re-
lated to recognition and treatment of undiagnosed catdiovascular dis-
ease. Although performance of ABI has no adverse effects or harms,
downstreammedicalor surgical treatments are associated with harms.
Most experts recommend against invasive testing after a positive
screenand (o standard medical reatment of PAD. There are no stud-
ies available comparing harms of different reatment modes among
patients wilh PAD detected through screening.

Because supervised exercise is more cost-effective than endo-
vascular therapy: supervised exercise therapy should be provided
as tha first fine of treatment, Both endovascular therapy and surgi-

JaMA Qinicat Guiddlines Synopsis  Qinical Review & Education

Discussion

Tneprevalence of PAD isincreasing worldwide. Lacking robust clini-
cal trials. decisicns regarding the care of patients with asymptom.
atic PAD are influenced by changing demagraphic characternstics,
evolving diagnosticand interventional technologies. and resufts from
observaticnal trials. In 2013, the US Preventive Services Task Force
considered evidence to be insufficient ta recommend ABI screen-
ing among asymptomatic adults without a diagnosis of PAD, cardic-
vascular disease, severe chronic kidney disease, ot diabetes # Con-
versely, the American College of Cardiology and the American Heart
Association jeint practice guidelines recommended AB! screening
for patientsatincreased risk of PAD. including adults aged 65 years
or alder or those aged 50 years or older with a history of smaoking
crdiabetes.® Thislack of consistencyin practice and in expert opin-
ionwas amzjor impetus for the SVS to develop guidelines for asymp-
tomatic screening. The systematic review performed to develop
these guidelines also identified areas where more studies are needed
and pointed out areas whete policy change might be beneficial.

Areas in Need of Future Study or Ongoing Research

The systematic review conducted for this guideline revealed that AB!
testing may improve cardiovascular risk prediction, but the evidence
does not support population screening of asymptomatic patients There
is a need for randomized trials of targeted subgroups who might ben-
efit from PAD <creening.

There is 3 need for large prospective comparative effectiveness
trials to determine which treatment for patients with established PAD
ismost appropriate because therelative effeciveness of avallatde 1reat-
ments for patients with IC such as exercise therapy or revasaulariza-
tion (surgical or endovascular) is not well established. These studies
should evaluate dlinically important outcomes such as quality of life,
limb-relatedoutcomes, and mortality. These recommendations® pro-
vide clear guidance for policy makers examining reimbursement de-
cisions regarding supervised exercise programs, which have effective
outcomes provided at alower ¢ost than more invastve interventions

Related Guidelines and Other Resources
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OBJECTIVE: To assess the risk for coronary heart disease, myocardial
infarction, cancer deaths, and all deaths associated with different smoking
categories as determined by smoking status at a baseline examination only
and at 3 baseline with reexamination 15-18 years later Wrs).

I ——————

MATERIAL AND METHODS: The participants were a random sample of
2930 men and 3084 women aged 34-61 years (when sefected In 1967)
invited for various standardized examinations under two periods, 1967-1872
and 1978-1991 and followed-up until the end of year 2001. The maln
outcome measures were clinical coronary heart disease, myocardial
infarction, cancer deaths, and all deaths. Risk was calculated for each
smoking category as determined by two assessments of smoking habits and
also compared with the risk as determined by one baseline examination only.

RESULTS: Mean follow-up for men was 26 years (SD 9 years). For women
the mean follow-up was 28 years (SO 7 years). There were substantial
differences in hazard ratios (HR) and median lifetime in smoking groups as
determined by one or two examinations. In men the greatest difference in
hazard ratios was for cancer deaths (one examination: 2.80, two: 3.83} in
women for tolal deaths (3.02 vs. 3.7). Loss of median lifetime was greatest in
"heavy" cigarette smoking men (one examination: eight years: two
eXxaminations: 13 years), in wormnen the corresponding figures were ning and
10 years, in "light” cigarelte smokers, the figures for men were four and nine
years, and for women four and six years.

CONCLUSIONS: Middle-aged men smoking one or more packets of
Cigarettes per day shorten their lile expectancy by 13 years and middle-aged
viomen by 10 years. Only one baseline determination of smoking status with
subsequent follow-up underestimates the health risk associated with smoking
by 15-40% at least in populations where smoking prevalence is declining.
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tend 1o show only modest com-
pensation in response to a reduc-
tion in nicotine yield.

In addition, as the nicotine yield
of combusdble cigzretes declines,
addicted smokers might switch
 other nicotine-containing prod-
ucts, including smokeless<obacco
products or electronic uicotine-
delivery systems (ENDS), such as
e-cigacettes, e-cigars, and e-pipes.
Such a shift might confer 2 net
health benefit to the extent that
such products are less harmful
than combustible tobacco, but
their use might also sustain nic-
otine dependence, cncouraging
continued use of low-nicotine
cigarettes. We don't know how
common such sustained “dual use”
would be, nor can we predict its
health cansequences.

Finally, the development of new
products (e.g., an FDA-approved
agent that safely and effectively
delivered nicotine to the alveolar
bed) might further accelerare 2 de-
cline in combuscble-cigarette use
and change the risk-benefit ratio.

The current study by Donny
and colleagues 2dds to a growing
litecature supporting the feasibil-
ity and poteatial benefits of a na-
donal nicotine-reduction policy —
one that, in our view, could help
to end the devasating health con-
sequences of combustible-tobacco
use. The researchers found that
2s compared with smokers of
standard-strength cigarettes {con-
taining 15.8 mg of
nicotine per gram
of tobacco), regular
smokers who switched 10 very-
low-nicotine cigarettes (0.4 mg
pec grarm) for 6 weeks had reduc-
tions in nicotine exposure, num-
bers of clgarettes smoked, and
nicotine dependence. Moreover,
they attempted to quit smoking
ac 2 rate double that of parici-
pants smoking standard-strength

with Dr. Fiere
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cigarettes (34.7% vs, 17% 3t 3-day
follow-up). We believe these data
support exploration of 3 national
nicotine-reduction policy, and we
teccommend that additional at-
tention be paid te low-nicotine
cigarettes as a potential clinical
smoking-cessation resoucee,

Of course, as Donny et al.
note, such resuits do not neces-
sarily reflect what would occor
over much longer use of low-nico-
tine cigacettes, in 2 broader pop-
ulation, with the possibility of
dual use of other nicotine-deliv-
ery systems, and when there is
no prospect of access to higher-
nicotine cigarettes (i, if all
combustible-tobacca products had
to be low nicating). It is also dife
ficult t0 know the extent to
which manulacturers and smok-
ers could “game the system™ by
modifying their tobacco products
{e.g.. selling high-nicotine “black
market” cigarecees or spiking low-
niootine cigarettes with more nicg-
tine). Nevertheless, we think that
a national nicotine-reduction strat-
egy could play an important role
in preventing another generation
of young Americans from becom-
ing dependent on cigarettes and
reducing smoking prevalence
among inveterate smokers, who
might either abstsin entirely or
replace cambustible cigarertes

with presumably safer alterna- |

tives such 25 nicotine-replacement
medications and ENDS.

We recommend that the EDA
consider developing and imple-
menting 2 nicotine-reduction pol-
icy that encourages the use of
nicotine products a¢ the low end
of the continuum of risk for such
products. As Miwch Zeller, who
would later becomne the director of
the FDA Center for Tobacco Prod-
ucts, stated in 2013, “Apyone
who would ponder the endgame
muse acknowledge that the con-

/\/‘EJM oct 1
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tinuum of tisk exises and pursue
steategies that are designed to
drive consumers from the most
deadly and dangerous to the feast
harmful forms of nicotine deliv-
ery.™ COur ability w transition
smokers to the use of less harm-
ful nicotine-delivery systerns would
be gready improved if the makers
of products (such as e-cigarettes)
that reputedly cavse less harm
would seek FDA approval (or them,
providing evidence that they are
safe and effective as smoking-
cessation aids and ¢hat they yield
beniefit at both the individual and
population levels,

If people smake for the nico-
tine but dic from the tar arising
from tobacco combustion, why
not disassociate the two? We are
increasisgly convinced that reduc-
ing the micotine cantent of com-
bustible-tobacco products would
undercut the motivation to smoke,
that young people who continued
te expetiment with cigarettes
would not become dependent on
thern, and that adule smokers
would either get their nicotine
from another saurce that is mark-
edly safer or guit using nicotine

thez.

“who engage in it long term, rob-

Bing them of 10 10 15 years of

Disease Control and Prevention.

ven the size of the curren
population of U.S. smokers, we
can expect at least 20 million
Americans to dic prematurely if
they continue 10 smoke. Reducing
the nicotine content of combust-
ble tobacve to levels thae will not
sustain dependence seems 0 us
to be the most promising regula-
tory policy option for preventing
those 20 million premature deaths.
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Cigarette Smoking, Cessation, and Risk of 4

Heart Failure With Preserved and
Reduced Ejection Fraction

Ning Ding, MD, ScM, Amil M. Shah, MD, Michacl J. Blaha, MD. MPH, - Patricia p. Chang, MD, MHs, -
Wayne D, Rosamond, PiD,” Kunihiro Matsushita, MD, Pup

ABSTRACT

METHODS In 9,345 ARIC (Atheroscierasis Risk in Communities) study White and Black participants without history of HF
3t baseline in 2005 (age range 61-81 years), we quantified the associations of several established cigarette smoking
Parameters (smoking status, pack-years, Intensity, duration, and Years since cessation) with physician-adjudicated ner-
dent acute dezompensated HF using multivariable Cox models,

RESULTS Qver » median follow-up of 13.Q years, there were 1,215 incident HE cases. Compared with never smokers,
current cigarette smaking was similarly associated vath HFpEF and HFrEF, with adjusted HRs ~ 2, There was a dose-
response relationship for pack-years of smoking and HF. A more extended period of smoking cessation was associated
with a lower risk of HF, but significantly elevated rick persisted up to a few decades for HFpEF and HFrEE,

CONCLUSIONS All cigarette smoking parameters consistently showed significant and similar associations with HFpEF
and HFrEF, Smoking cessation significantly reduced the risk of HF, but excess HF risk persisted for a few decades. Our
results strengthened the evidence that smoking is an important modifiable risk factor for HE and highlighted the
importance of smaking prevention and cessation for the prevention of HF, including HFpEF,

(4 Am Colt Cardiol 2022, 79:2298-2305) ® 202 by the American Coltege of Cardiology Foundation,

eart failure (HF) affects at Jeast 26 million  failure with preserved ejection fraclion (HFpEF),

people worldwide, Around 6.2 million because HFpEF lacks specific treatment with robust

U.S. adults are estimated to have HF. evidence to date. Notably, the prevalence of HFpEF
This estimate is projected to cxeeed § million in s increasing relative 10 heart faiture with reduced
2030, partially because of the aging population.- cjection fraction (HFrEF),

Although much improved in the fast foyw decades, Smoking is considered 3 major modifiable risk
the prognosis of HF is stifl devastating, with a I-year  factor for HF, accounting for 14% of excess risk of
({{’ mortality of ~30% after its diagnosis, Preventive ap-  incident HF.* Recent systematic feviews showed an
proaches are cruciai for HF, especially for heart  increased risk of HKF amoug curtent and formoer
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TABLE 3 Adjusted HRs {95% Cis) for Incident HF by Pack-Years af Smoking
Pazk-Years of Smoking
Never Smokers <10 10~25 25-. 40 ~40 Por 10 PackeYears
L M____M.[" . 1"7”, ) _(n «1,243) (n: L118) {n - 1,025) (n . 1285) ta -9.345)
—— — - RN ¢} S Shucent S, . W e e i i 15 e — e
Events 425 186 16 186 257 L5 :
Adusted HR 100 (seference) 1.03 {0.86-1.23} 1.13 (0.59-1.44) 1.96 (1.63-2.36) 235 (1.98-2.79) 114 (111:1,16)
HFpEF
Events 213 n 75 7 n 555
Adjusted HR 10D (reference) 0.8% (0.65-117) 1.25 10.85-1.64) 1.88 (1.42:2.47) 2.51 (1.95-3.22) W16 (1.1241.20)
' HFtEF
Events 158 88 66 82 98 432
Adusted HR 100 (reference) 119 (0.91-1 56} 113 10.83-1.52) 1.94 (1.46-258) 1.93 (1.47-2.55) 1.03 (1.05-1,13)

Wodel ag ated 1o A2 Ol race (Bsh, Whitel, e fmule, femule), edutaren (eiel,

Kutrend, former, rewen), WLl Hosd previos, pless oL lraming mee
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similar risk with nover smokers for overall HF and the
2 UF phenotypes. When we used current smokers as
the reference group, smoking cessation for « 1o years
had an HR of 0.85 (95% Cl: 0.56-1.27) for HFpEF and
0.63 (95% CI: 0.42-0,93) far HFrEF (Nuppieeet
“+bie <), There was an approximately 503 lowpr
risk for both phenotypes of HF among those who
remained abstinent for gver 30 years compared with
current smokors. Competing risk analysis yielded
similar results ¢ oy L )

Bote mav indes, tenal tholptennl,
tEn yle, :R:Tn!-rn'-In«-ur; MeCSalIn e, hidegy fomzsan, dubelss, gra revsient

Lagnbiimce,
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Discussion

All cigarette smoking measures showed a robust
dose-response telationship  with incident acute
decompensated HF in this large biracial community-
based cohort, with a simitar association for HFpEF
and HFrEF. Those who smoked for =25 pack-years
had ~2-fold increased risk for HF compared with
hever smokers. The associations were consistent
regardless of demographic and clinical factors such as

P IGURE ¢ Adjusted HR for Incident Keart Fallure by Years Since Cessation

4 -

3.

Hazard Ratio
N

oo

P

T & I

i

j Joa |

; ‘ T

i Never 230 20-<30 10-<20 <10 Current
: Smokers Years Years Years Years Smokers
! Years Since Quitting

Longer duration of smoking cessation was #53003teC with feduced risk ol 1n¢ dent bast failure. Resuity shaur gre from Coe mode! adjusted

for age {years), race {Black, White), sevx (mair, female), eduzation tevet, hody mass indes, total chatesterol, hgh-dersity lipaproten
cholesterol, drnkng stagys (current, former, never), systoi: biood pressure, 51623 presyure-lowenng medicaton use, cholesteral-lowering

EGICaton use, kidney {unction, diabetes, 3ns prevalent 3ng incican: ceronary Reart disease. Al varsbles are tre- ¥Iryng vanables.
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Ref. 1) Kelley's Textbook of Rheumatology, 2005, page 1473.

Ref. 2) Osteoporosis Int, (International) 2004, pages 897-802.

":Global burden of osteoporosis -1 7y 1am nNNN
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Ref. 3) Osteoporosis Int. 2006, Pages 1726-33.
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Ref. 4) Osteoporosis Int. 2004, Pages 38-42.
"We conclude that the risk of death is increased in patients
with osteoporosis™.

Ref. 5) Osteoporosis Int, 2007, Pages 721-32.

k¥ __Time trends of mortality after first hi fractures.
" ”t 3312t 1 month 9%; at 3 months 15.5%: at 1 year 26.5%:
Y455) @D years 36.2%.

Ref. 6) Mortality risk associated with low-trauma osteoporotic
fracture and subsequent fracture in men and women.
Dana Bliuc, et al.

JAMA 2009; 301: 513-521.

Age-and sex-specific standardized mortality ratios (SMRs).
Age-adjusted SMRs were increased following hip fractures
(SMRs, 2.43), vertebral fractures (SMRs, 1.82) for both
women and men, mortality was increased for all ages for all
fractures.

Conclusion: All low-trauma fractures were associated with
increased mortality risk.

Ref. 7} Prevention of falls and consequent injuries in elderly
people.
Pekka Kannus, et al.
The Lancet 2005; 366; 1885-93.
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Established Osteoporosis Associated with High Mortality after Adjustment
for Age and Co-Mobidities in Postmenopausal Japanese Women
Masataka Shiraki, Tatsuhiko Kuroda, Shiro Tanaka
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Objective Osteoporosis has been reported to increase the risk of mortality. However, these reports did not
evaluate the effects of co-mobidities and the severity of osteoporosis on mortality. The aim of our study was
to determine whether or not major osteoporotic fractures contribute to the increased mortality risk in
Japanese women.

Method We conducted a prospective observational study. Risk factors contributing to mortality were
assessed by Cox's proportional hazard model.

Subjects A total of 1,429 ambulatory postmenopausal female volunteers aged over 50 years old were
enrolied in the study. Information was obtained from the subjects on baseline biochemical indices, bone
mineral density (BMD), prevalent fractures, and co-morbidities. Mortality was assessed and confirmed by the

certificates or hospital records. The subjects were classified into three categories in accordance with or

ht!ps:/l\w/w.istage.jst.go.;’plafﬁcle!internalmedicinel5015/50_5_397l_adicie/—charﬁa/?ulm_seurce:chalgpt.:om 178

without osteoporosis. The osteoporotic group was further categorized by the basis of the presence or
absence of major osteoporotic fractures.

Results MeaWMBigs (50-80) years old. The participants were, followed
for a total of 4.5£3.5 years (mean + SD) and a total of 141 participants (9.9%) died during the observation. In
addition to the traditional risks for mortality, such as age (Hazard ratio, 2.81 7.95% C, 2.237-3.560, p<0.0001).
BVI(HR 0.504, 0.304-0.824, p=0.0061), prevalent malignancies (HR 2.885, 1.029-4.214. p<0.0001), dementia
(HR 1.602, 1.027-2.450, p=0.038) and cardio-vasculalgi_s:ease (HR 1.878,1.228-2.787, p=0.0043), the serum
level of creatinine (HR 2.451, 1.107-5.284, p=0.027) and severity of osteoporosis (HR 1.390, 1 129-1.719,
P=0.0018) were found to be significant independent risk fact“&r_smause mortality.

Conclusion These results emphasize the importance of osteopoers of surv_iyal.
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Background and Aim: Ostenporosis remains a significant contributor 1o illness and death among

postutenopausal women, frimarily Jie 1o complications Trorn Traciuros, THis study examined national trends
and dispasities in osteoporosis-telated monality over a 24-year period.

Methods: Mortatity records of postmenopausal women [rom 1999 to 2023 were analyzed using the Centers
for Discase Control and Prevention Wide: Ranging Online Data for Epidemiologic Research (CDC WONDER)
database to assess psteopurosis-related deaths. Age-adjusted muortality rates (AAMRS) were caleulated andd
examined across time, demographic groups, geographic regions, and fracture involvement., Statistical trend

analysis was used Lo wvaluate changes in mortality patterns aver time.

Results: A total of 232.877 osteoporasis-retated deaths were recorded. The averall AAMR declined from
26,35 in 1999 1o 111,00 in 2023 (average anpual percent chargy (AAPCY: -3.73%: 930 Cl: -4 7110 -2.771p
(100086 1). Mortality due ju osteopatosis with pathologica! fracture showed a sharper decline (AAPC: -5, 11%)
compazed to asteaporosis without fracture (AAPC: A.62%1, White women hatl the highest AAMRs
throughout, though all racial:ethnic groups experienced significant reductions. Regional analysis tevealed
the highest mortality rates in the Midwest and West, with Vermont reporting the highest state-level AAMR
£74.97). Recent years {2018-2021) showed son-significant increases inmortality across subgroups, which
may be associated with ircaktheare disrugnions during COVID- I

Conclusion: Osteoporusis-related mortality among postmenopausal women significantly declined vver the
past 25 vears, reflecting advances in diagnosis, treatment, and prevention. However, put sistent racial,
geographic, and fracture-related disparitics underscore the need for targeted public health interventions and
equitable access to osteaporasis care.

Categories: Public Health, Epidemiology:Public Heafth, Onthiopedics
Keywords: cdc-wonder, mortality trends, osteoparosts, pustmenopausal womea, united states

introduction

Osteaporosis is a progressive systemic skeletal disease characterized by low bone mass and
microarchitectural deterioration of boru tissue, teading to increased bone fragility and susceptibility
fractures. Although both men and women are affected, postmenopausal wonien are at particularly high tisk
due to the sharp decline in estrogen levels, which accelerates bone resorption. As women transition into
menopause, they face a physiclogicat shift that greatly increases the likelihoud of skeletal complications, in
the United States (US), it is estimated that between one-third and ane-hall of women over the age of 30 will
expetience an ostecporotic fracture in theit lifetime, including fractures of the hip, spine, or wrist

While osteaporosis is often said to be a silent, dugenerative disease, the clinical consequences o its
complications can bie both catastrophic and enduring. Hip and vertebral {ractures are among the most severe,
not only because of the high Teenciated mortality (up to 24% of women over 50 die within one vear of a hip
fracture) but also because of the cascade of other serious outcomes that follow . Fraciures often result in
chronic pain, kyphosis, and spina] impairment, which impair mobility and posturc and contribute to long-
term disabitities - . Vertebral cumpression fractures can lead to a decrease in height, stooped posture
(Dowager's hump). and ltered biomechanics, which further incnease the sisk of falis and subsequent

fractures

Beyond physical symptoms, 0$1e0porosis and its complications severely impact mental health and quality of
life. Many patients develop depression, anxiety, and fear of falling, w hich leads to social withdrawal and
isolation. These psychosocial effects are compounded by the loss of independence, especially among alder
adults who may become reliant on caregivers of require institutionalization after a major fracture

How to cits this aricle 3 . i
Shabir M. Kian A, Khan M, et al. {(July 11, 2025) Osteoporosis-Associaled Mortality in Pastmencpausal YWomen in ihe United States From 1999 :0

2023: A COC WONDER-Based Study. Cureus 17(7): e87721. DO 10.7759/curevs.87721
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;. Complications such as immaobility-relazed thrombormbelic cvents, pressuse alters, amd haspital-
acquised infoctions (e.g., pneumonia, urinary tzact infections (UTTs), and sepsisy further contribute to
morbidity and montality, particularly following big fractures. Studies report that one-year MOt rates
after hip fracture can reach 24%, and up to 30% of patients exprerience at least ane serinus postoperative
compiication ©

Over the past two decades, initiatives in the US healtheare system, including expanded bone mineral density
{(BMD} Lesting and fracture prevention strategies, hrave ainled 10 teduce the binden of QSIENPOLOSS.
However, disparities in access, aworeness, and adherence to treatment persist, The aging US population is
projecsted to inglude aver 61 million women aged 50 and older by 2050, intensifying the necd for improved
preventien, diagnosis, and magagemens of osteopotosis .

Despite the availobility of effective pharmiacological therapivs, osteoporosis remains underdingnosed and
undertreated, especially after the first fractere . Women From racial and ethnic ninority groups, sis well as
those in rural of socicecononically dissdvantaged areas, face a compounded risk due to healtheare
inequities. The presence of comorbidities, suci as diabetes, curdfovascubar disease, and cagnitive
impaioment, further complicates recovery and increases mortality risk .

Our study uses national data from the Centers for Disease Control and Prevention Wite-Ranging Online
Data for Epidemiologic Research (CDC WONDER) dlatabase to evaluate nstenpornsis-related martality in
postmenopausal women from 1999 1o 2023, By examining temporal trends, racial and geographic disparities,
and systemic implications, this study aims to infonn future interventions that better address the full burden
of astenporasis in the US.

Materials asd ?
Study setting and population

This descriptive study used the CDC WONDER database death certificate data fram 1999 1o 2023, to exannne
osteoporasis-related martality in postmuenopausal women. For the purpose of this study, postmenapausal
women were defined as females aged 55 years and older, consistent with epidemialogic norms. Datawete
analvzed using codes from the International Statistical Classification of Diseases and Related Health
Problems, 10th Revision (1GD- 10, specifically codes M80 (osteoporasis with pathological fracture) and Ms1
(ostenporosis without pathological fracture). Previous research, particularly en mortality rates from
cardiovascular disorders, supported the approuch utilized in this study, proving its trustworthiness
dataset contains death centificate data from all 30 states and the Disteict of Columbia, including both
underlying and contributing causes of death, For the analysis, deaths involving osteoporosis in
postmenopausal women were recognized if they appeared anywhere on the death certificate, whether as o
contrbutory or underlying cause. This study was exernpt from institutional review board approval since it
made use of publicly available, de-identified government data. The study follows the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) guidelines tor reporting obsenvational
research.

. The

Data extraction

Data on population size, yeat, place of death, demographics, census region. and state were gathered Lo

aualysis. Racezethnicity categories included non-Hispanic (NH) White, Hispanic or Latino, NH American "
indian or Alaskan Native, and NH Asian or Pacific Islander. These demographic categories were generated )
fiom information recorded ou death certificates, which has been used in previous studivs using the

\WONDER database . The country was divided into fuur areas based on the definitions provided by the US

Census Burcau: Northeast, Midwest. South, and West,

Statistical anatysis

To analyze national trends in osteoporosis-re
adjusted mortality rates {AAMRSs} per 100,000 population fram 1969 to 2023, steatified by vear.
racesethnicity, state, and census region, with 95% Cls. AAMRs were calculated by adjusting the osteoporasis:
related deaths in postmenopausal women to the 1999 US population standard, In order to evaluite the
annual trends in mortality, we used the Joinpoint Regression Program (loinpoint version 4.9.0.0, Natonal
Cancer Institute) to estimate the annual percent change (APC) in AAMR, with 956 €1 . This approach
uses log-lincar regression models to detect shifis in trends, and APGCs were considered to be increasing or
decreasing if the slope indicating the change in mortality was significantly different from zeto, as
determined by two-tailed t-tests; & p-value of < .05 was considercd 1o be statistically significant.

Jated mortality in postmenopausal women, we cateulated age-

Hesuits

From 1999 (o 2023, a total of 232,877 deaths were attribuited to ostcoporosis antong postmenopausal women
in the US. During this period, AAMR declined substantiatly, decreasing from 29.35 per 100,000 in 1999 m.
12,00 per 100,000 in 2023, Between 1999 and 2002, morality rates increasetd significanity, with an AP of
2.99% (95% Cl: 0.40 to 5.63; p - 0.0209). This was tollowed by a statistically significant decline {rom 212 to

2015
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