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Although the number of individuals reaching 80 who are considered to be healthy is increasing, the very elderly are likely to have long-term con-
ditions, to report symptoms and/or be taking at least one regular medication. The impact of antihypertensive treatment has to be taken into
account in this context. The treatment regimen in Hypertension in the Very Elderly Trial with a goal blood pressure of ,150/80 mmHg has
been shown to provide benefits in terms of a reduction in risk of total mortality, stroke, and cardiovascular events with potential benefits and
no evidence of increased risk for fracture, dementia, depression, and quality-of-life outcomes. Questions remain as to the level of benefit that
would be accrued in the frailer elderly and those at extreme age, for example, over 90.
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Introduction
The fastest growingsectorof thepopulation is theveryelderly. In1960,
an estimated 1.4% of the European population was aged 80 and over,
this rose to 3.0% in 2010and is estimated to reach8.4% in2040and still
rising.1 With the rise in blood pressure (BP) associated with ageing, the
prevalence of hypertension is also much higher in older age groups.
Although epidemiological studies have suggested greater survival in
those aged 80 or more who also have higher levels of BP, this may
be due in part to those with low BP often having greater co-morbidity
and being thus less, likely to survive. Hypertension even in late life has
been shown to be associated with greater risk of cardiovascular mor-
tality andmorbidity. Despite the riskshypertension itself is often symp-
tomless for the patient and despite the benefits medication has side
effects and potentially dangerous drug–drug interactions in older
adults who may be taking several drugs. The benefit associated with
treatment may take time to accrue, whereas side effects may occur
quickly. Therefore, in the every elderly (defined here as those aged
80 years or more) with an inevitably limited life expectancy, the
balance between the risks and benefits of treatment needs careful

assessment. There have been multiple double-blind placebo-
controlled trials in younger hypertensive populations although the ma-
jority has not included those aged 80 and over. Meta-analyses with a
focus on those aged 80 and over include subgroup data from just
four double-blind trials in younger elderly and one trial designed spe-
cifically to includeonly thoseaged80andover, theHypertension in the
Very Elderly Trial (HYVET). Trial evidence on which the base clinical
decision making in this age group is limited, despite substantial data
having been accrued in the treatment of hypertension in those aged
65 and over in the past 15 years. The aim of this paper is to review
thedata relating to thebenefitsandrisks associatedwith theuseofanti-
hypertensives in theveryelderly,withaparticular focuson theHYVET.

Cardiovascular benefit and
all-cause mortality
Until 2008 there was uncertainty as to the benefit of antihypertensive
treatment for the very elderly and guidelines were naturally cautious
in their recommendations. In 1999, a meta-analysis of data in this age
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group had reported a significant reduction in stroke and major car-
diovascular events with antihypertensive treatment but also
observed a 14% (P ¼ 0.05) increase in total mortality, when only
double-blind trials were considered.2 This meta-analysis, included
the results of seven intervention trials reported between 1986 and
1997 that had recruited octogenarians (n ¼ 1670) with a range
1–650 of patients from the individual trials. During this time, as
demographics changed with population ageing and the evidence for
treating younger adults became clearer, it is likely that the character-
istics of the very elderly population also changed.3 Additionally, the
constituent double-blind trials used differing antihypertensive
regimens and had a stronger focus on beta-blockers than would be
recommended today4– 8 (see Table 1).

In 2002, the Study on Cognition and Prognosis in the Elderly
(SCOPE) trial and the Hypertension in the Very Elderly pilot trial
(HYVET Pilot) reported results.8,9 SCOPE, a double-blind placebo-
controlled trial of the Angiotensin Receptor Blocker (ARB) cande-
sartan, recruited 4964 patients (70–89 years, mean age 76 and
from 15 countries) of which 1053 were over 80. Unfortunately the
SCOPE investigators were obliged to allow additional antihyperten-
sive treatment during the trial resulting in only 16% of the placebo
group remaining on placebo alone and a BP difference between the
groups of just 3.2/1.6 mmHg.

The HYVET Pilot recruited only those aged 80 and over. It
employed a Prospective Randomized Open Blinded Endpoints
(PROBE) design, randomizing 1283, mean age 83.8 ( just over 60%
being female) from 10 countries with an entry requirement for BP
of 160-219/90-109 mmHg. Participants were randomized to treat-
ment with a diuretic or an angiotensin converting enzyme inhibitor
(ACE-I) or to no treatment. The results were in general agreement
with the previous meta-analysis in that for every stroke saved with
active treatment there was one additional death. Figure 1 shows the
trials from the meta-analysis selecting out the double-blind trials
only and the results of the HYVET Pilot for the outcome of total mor-
tality, reinforcing the possible increase with treatment. Other trials of
BP lowering followed, but without a focus on the very elderly and at
times their exclusion.

In 2008, the main HYVET concluded.10 Similar to the pilot only
those aged 80 and over were enrolled, but it was a double-blind
placebo-controlled design. Hypertension in the Very Elderly Trial
randomized 3845 with an entry BP of ≥160 mmHg from centres in
Eastern and Western Europe, China, and Australasia. An unexpected
and significant 21% reduction in total mortality [hazard ratio (HR)
0.79 (95% confidence intervals (CI) 0.65–0.95) P ¼ 0.02] was
reported and when late arriving data were taken into account a
32% reduction in stroke [HR 0.68, 95% CI 0.47–0.98, P ¼ 0.04].11

Cardiovascular events (fatal and non-fatal stroke, fatal and non-fatal
myocardial infarction, and fatal and non-fatal heart failure) and
heart failure events were also reduced, HR0.66 (95% CI 0.53–0.82)
and HR0.36 (95% CI 0.22–0.58), respectively. Recent results from
HYVET which reported on a 1-year open-label extension from the
end of the double-blind phase has suggested that the cardiovascular
benefit is observed within 1 year of initiating treatment, although
reduction in mortality takes longer.11

Subsequent to these results a Cochrane review has combined the
HYVET data with data from the HYVET Pilot, the Systolic Hyperten-
sion in the Elderly Program (SHEP), SHEP Pilot, Swedish Trial in Old

Patients with Hypertension (STOP), Systolic Hypertension in Europe
(Syst-Eur) trial, the Coope and Warrender trial and the European
working party on Hypertension in the Elderly (EWPHE) reporting
on outcomes in those aged 80 or over.12 A non-significant combined
risk ratio of 0.98 (95% CI 0.87–1.10) for total mortality was seen, al-
though treatment significantly reduced cardiovascular mortality and
morbidity combined, risk ratio0.75 (95%CI0.65–0.87). Thecombin-
ing of data from HYVET with earlier trials may not be ideal. The
HYVET results are unusual with regard to total mortality and it
may be that this is due to differences in trial population/selection cri-
teria and or drug regimen and level of BP lowering compared with
earlier trials. The drug regimen in particular differed between the
trials including that of the HYVET Pilot (see Tables 1 and 2). Certainly,
the baseline risk of a cardiovascular event would have been different
among the different trial populations.

‘The only other trial to report a reduction in the point estimate for
total mortality was STOP.5 It has been suggested that one of the
reasons for the reduction in mortality seen in HYVET was the result
of utilizing low doses of the medication employed in the trial and
that there was little biochemical disturbance.10 This could be of rele-
vance to potassium changes given the increased risk associated with
potassium disturbance and cardiac arrhythmia and particularly on an
aged myocardium. Swedish Trial in Old Patients with Hypertension
used a combination thiazide and potassium sparing diuretic as first
line treatment and reported no differences in potassium between
active and placebo treatment.5 Systolic Hypertension in the Elderly
Program has reported that those with hypokalaemia did not experi-
ence benefit at least in terms of the reduction in cardiovascular bene-
fits.13 Hypertension in the Very Elderly Trial used a low dose regimen
of indapamide sustained release 1.5 mg with optional addition of
2–4 mg of perindopril, with most participants taking both; after
2 years of follow-up 73% of those on active medication, 85% of those
taking placebo.10 The use of a low dose diuretic in combination with
anAngiotensinConvertingEnzymeInhibitor(ACE-I)wouldbeexpected
to have a neutral impact on potassium and no significant changes were
noted at 24 months.10 Adherence in HYVET was high (estimated
at 99%) and BP separation and changes were congruent with this’.

The goal BP of ,150/80 mmHg in HYVET was a pragmatic choice
given concerns related to excessive BP lowering in this group and was
higher than those recommended in treatment guidelines at the time.
The controversy regarding the J-shaped relationship between BP
lowering and cardiac or cardiovascular events continues. That is,
the idea that there is apoint atwhichBP lowering becomesassociated
with an increase in risk. The J-shape has been demonstrated in several
studies in youngerage groupsalthoughpopulationsdiffer as do the BP
measures and nadirs associated with the lowest risk.14,15 Despite this,
there must be a point at which lowering BP becomes less beneficial
and this may vary with age. Results from the Japanese Trial to
Assess Optimal Systolic blood Pressure in Elderly hypertensive
patients (JATOS) and the Valsartan in elderly Isolated Systolic Hyper-
tension (VALISH) study suggest no additional benefit from more in-
tensive BP lowering in older populations.16,17 A meta-analysis from
2010, specifically focused on the very elderly, combined the same
trials as the Cochrane review and reported similar results with
regard to mortality but presented a further meta-regression analysis
suggesting that a reduction in mortality was achieved in those trials
with the least BP reductions and the lowest intensity of therapy.18
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A separate factor that may have influenced the HYVET results is
the population. Hypertension in the Very Elderly Trial recruited a
population in which the overall was healthier than the average very
elderly population. Those with dementia were excluded as were
those requiring residential nursing care and participants were
largely a primary prevention group without prior stroke or myocar-
dial infarction. Despite this, participants were not the super fit.
A mean number of 1.8 co-morbidities/participants were reported
by trial investigators (more than 25% reported three or more), in
addition to hypertension. Patient self-reported symptoms were
also high suggesting a large undiagnosed or unreported co-morbidity.

Overall, the choice of drug, dose, and pragmatic goal BP, a largely
primary prevention population and a focus solely on recruiting from
the very elderly, may go some way to explain why the HYVET results
differ from those seen in the very elderly subgroups of earlier double-

blind and open-label trials with regards to mortality, although for car-
diovascular benefit the results from all trials appear compellingly
consistent.

Dementia
Hypertension is also a recognized risk factor for later cognitive
decline and dementia, both vascular and Alzheimer’s dementia.
Several hypertension trials have included dementia as a secondary
outcome allowing some insight into the benefit or not of BP lowering
on incident dementia.

Various longitudinal open-label or active comparator trials have
reported cognitive function results and shorter trials have looked
at neuropsychological outcomes and antihypertensive use over
periods of several weeks. Four double-blind placebo-controlled
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Table 1 Outcome for those aged 80 and over in intervention trials on the elderly and trial medication used

EWPHE4 STOP-H5 SHEP6 Syst-Eur7 HYVET Pilot8

Trial Outcome
for those
aged 80 or
more

No benefit No benefit Fall in non-fatal stroke,
Not for fatal events

Fall in non-fatal stroke,
Not for fatal events

Fall in stroke, not for
fatal events

Medication
Steps

(1) Thz
(2) Dble dose
(3) Methyldopa
(4) Dble dose

(1) Thz/BB
(2) Thz/BB
(3) OL

(1) Non-Thiazide
(2) Dble dose
(3) BB
(4) Dble dose

(1) CCB
(2) ACE-I/Thz

(1) Thz/ACE-I
(2) Dble Dose
(3) CCB
(4) Dble dose

EWPHE, European Working Party on Hypertension in the Elderly; SHEP, The Systolic Hypertension in the Elderly Program; STOP, Swedish Trial in Old Patients with Hypertension;
Syst-EuR, Systolic Hypertension in Europe trial (Syst-Eur); HYVET Pilot, Hypertension in the Very Elderly Trial Pilot study; ACE-I, angiotensin-converting enzyme inhibitor; Thz,
thiazide; BB, beta-blocker; Dble, double; OL, open label; CCB, calcium-channel blocker.

Figure 1 Forest plot of results for total mortality outcomes from the HYVET alongside trials from the 1999 meta-analysis.1 Relative risk with 95%
confidence limits.
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trials have used dementia as an outcome.6,19– 21 We will focus here
on studies with dementia outcomes and with follow-up of .1 year.

Of the double-blind placebo-controlled trials carried out in older
adults, the results of Syst-Eur stand out. They reported a significant
50% reduction in incident dementia over a mean follow-up of
2 years in those aged 60 or over (from 7.7/1000 patient years in
the placebo group to 3.8 in the actively treated group).19 Systolic
Hypertension in the Elderly Program (mean age 72) found a non-
significant effect of treatment, with 36 (1.5%) incident cases in the
active group and 44 (1.9%) in the placebo group.6 The Perindopril
Protection against Recurrent Stroke Study (PROGRESS) trial, a sec-
ondary prevention population post stroke or transient ischaemic
attack (mean age 64 years) found fewer cases in the actively
treated groups but no significant differences overall. When incident
dementia was combined with recurrent stroke, the outcome
became significant in favour of the actively treated group.20

Hypertension in the Very Elderly Trial reported higher rates of in-
cident dementia, as would be expected in an older population and
fewer cases in the active group although this was not significant
(HR 0.86, 95% CI 0.67–1.09).21 Open-label trials have reported
similar results and there have been several meta-analyses. Each has
combined a slightly different selection of trials but all report a point
estimate ,1.0, with just one reaching significance (HR 0.87, 95% CI
0.76–1.00, P ¼ 0.045).21 The results of Syst-Eur may be a chance
finding or may reflect CCB use conferring some additional benefit
either in terms of lowering the risk of ischaemic events or in relation
to Alzheimer’-type pathology.22 Currently, therefore, there is no
overwhelming evidence that treating hypertension in the very
elderly prevents dementia but equally there is no evidence that treat-
ment increases risk.

A further factor to take into consideration in the very elderly is the
possibility of a J-shaped relationship between BP and cognitive
decline or dementia, i.e. an increased risk associated with low as
well as high BP. There has been the suggestion that there may be a
J-shape at least for diastolic pressure and cognitive function given
that the very elderly with stiffer arteries are potentially less capable
of regulating cerebral perfusion.23 As BP tends to fall prior to a diag-
nosis of dementia it is hard to fully disentangle such associations. It
may be that BP lowering decreases risk in some and increases risk
inothers.Recent results fromHYVEThavereporteda J-shape fordia-
stolic BP, active treatment, and dementia although not for systolic BP
and a wider pulse pressure had the strongest relationship with inci-
dent dementia.24 The concept of a J-shape and an the appropriate
BP goal when lowering pressure using antihypertensives in the very

elderly remains controversial and is an area that requires further
studies designed specifically to address this issue. The results from
HYVET would suggest a target of 150/80 mmHg in such a group.
This does not rule out additional benefit from lower levels but
such benefit cannot be assumed and adverse effects may occur.

Renal function and biochemistry
An area of concern when treating the very elderly is renal function.
Hypertension and older age are both associated with an increased
risk of impaired renal function. Research in hypertensive very
elderly groups is limited and the equations used to calculate esti-
mated glomerular filtration rate (eGFR) remain largely unvalidated
in this group. In those aged 75 and over with an eGFR calculated
using the CKD-EPI (Chronic Kidney disease epidemiology collabor-
ation) equation, low eGFR has been associated with an increased
riskof hospitalization andmortality independent of known cardiovas-
cular co-morbidity at baseline.25 In HYVET, there was a suggestion of
a U-shape with low (,45 mL/min/1.73 m2) and high (≥75 mL/min/
1.73 m2) eGFR being associated with a potential increase in risk of
later cardiovascular events and mortality albeit not significantly.26 It
should be noted that those with significantly impaired renal function
were excluded from HYVET. The pattern of results was similar when
the analyses were repeated using different formulae for calculating
eGFR, although each equation performed slightly differently.26

Active treatment in HYVET had no impact on eGFR or on creatinine,
potassium, glucose or urea. There was a statistically but not clinically
significant rise in uric acid over12 but not 24 months with no increase
in gout reported.

Fracture and falls
Those treating the very elderly with hypertension often express
concern that BP lowering increases the risk of falling and thus fracture
with the subsequent adverse outcomes that ensue. However, thiazide
and thiazide-like diuretics have been associated with reduced risk of
fracture, assumed to be due to inhibition in the distal nephron of the
Na–Cl co-transporter leading to a hyperpolarization, increasing the
electrical driving force for calcium reabsorption, subsequent decrease
inurinarycalcium loss and the suggestion that this couldpreserve bone
mineral density.27,28 It has also been suggested that such drugs exert
thereeffectonbone independentof theireffectonthekidneyvia inhib-
ition of Na–Cl transporter expressed on osteoblasts resulting indir-
ectly in bone mineral formation.29

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Characteristics of trials recruiting individuals aged 80 and over

EWPHE4 STOP5 SHEP6 Syst-Eur6 HYVET10

BP at entry (mmHg) 182/101 195/102 179/77 174/85 174/96

Target BP (mmHg) 160/90 160/95 140 mmHg systolic 140 mmHg systolic 150/80

Drop on placebo (mmHg) 10/7 9/6 15/6 13/2 15/7

Difference between active + placebo (mmHg) 23/9 19/9 11/3 10/5 15/6

EWPHE, European Working Party on Hypertension in the Elderly; SHEP, The Systolic Hypertension in the Elderly Program; STOP, Swedish Trial in Old Patients with Hypertension;
Syst-EuR, the Systolic Hypertension in Europe trial (Syst-Eur); HYVET, Hypertension in the Very Elderly Trial.
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Accurate data on falls are hard to capture and there is no clear
threshold for BP lowering below which risk increases. A
meta-analysis of nine drug classes and falls in older adults did show
an association between falling and both diuretics and beta-blockers.
However, when this was adjusted for co-variates the association was
no longer significant.30 Orthostatic hypotension (OH) too has been
associated with BP lowering medication and OH itself is associated
with an increased risk of falling and with adverse outcomes in
terms of mortality and worsening cognition.31

Incident fractures were also recorded as a secondary endpoint in
HYVET. There were in fact fewer fractures in the actively treated
group (38 vs. 52) and following adjustment for baseline predictors of
fracture, active treatment was associated with a just significant reduc-
tion in incident fractures (HR 0.58, 95% CI 0.33–1.00, P ¼ 0.0498).32

When all reported fractures (both those validated independently and
those classified as unconfirmed) were included in the analysis the
results were even more strong in favour of active treatment (HR
0.54, 95% CI 0.32–0.94, P ¼ 0.028).32 Preliminary analyses with
regard to OH at baseline from HYVET have suggested that OH was
associated with increased mortality but when the results were adjusted
forbaselinecardiovascular risk this associationwasno longersignificant.

Depression, quality of life, and
adverse events
Prevalence of depression is reported to rise at older age.33 Alongside
this there is a substantial literature linking cardiovascular risk and de-
pression and linking depression to an increased risk of dementia.34,35

Currently, limited data exist on the impact of treatment for depres-
sion on cardiovascular outcomes or of cardiovascular treatment on
affect related outcomes. In HYVET data were collected annually on
depression as part of the quality-of-life (QoL) side project and
using the Geriatric Depression Scale (GDS). There was a strong as-
sociation between worse depression scores at baseline and later
events, both for cardiovascular (HR 2.10, 95% CI 1.50–2.96) and
total mortality (HR 1.78, 95% CI 1.40–2.27) and cardiovascular
events (HR1.59, 95% CI 1.21–2.09).36 Furthermore, neither depres-
sion scores nor scores from the Short Form 36 (SF-36) (a standard
QoL questionnaire also collected annually) showed any difference
between the two groups over time with regard to trial treatment.37

Overall, active treatment had neither a negative nor a positive
impact on QoL as assessed by the SF-36 and GDS in the HYVET trial.

Older adults are more likely to experience side effects from medi-
cation and to be taking multiple medications which influences adher-
ence. In advanced age with an inevitably limited life expectancy the
balance of treatment to reduce future cardiovascular events against
increased symptoms and potentially lower QoL is important. In
HYVET, a validated symptom questionnaire for use in hypertension
wasadministeredannually. From23symptoms, 3differed significantly
between the two groups. Active treatment was associated
with cough (P ¼ 0.005), nocturia (P ¼ 0.001), and pain in joints
(P ¼ 0.015).32 Over 90% of those completing the questionnaire
(n ¼ 2656) reported three or more as having bothered them within
the last week. Examples include wheezing, severe joint pain, and
muscle cramps reported in between 30 and 50% of patients with noc-
turia reported byover80%.32 This is in linewithprevious work inolder

adults withhypertension with higher levelsof symptomology reported
with increasing age and greater reporting in females.38

The number of Serious Adverse Events (SAE) reported in HYVET
was 806 (448 with placebo, 358 with active treatment), this approx-
imates to 10/100 patient years of follow-up. The changes in European
legislation in this area mean that it is not possible to compare these
rates with those from earlier trials where a portion of the participants
were aged 80 and over. Given the definition of an SAE which includes
events that are fatal, life threateningor requiringhospitalization, these
rates are not unexpected in older populations. As the number of the
trial endpoints, e.g. mortality, is also classified as SAEs higher number
of SAEs would also be expected in the placebo arm of the trial. None-
theless, only five of the SAEs were felt to be related to the trial medi-
cation; three in the placebo and two in the actively treated group.

Future directions
Although the number of individuals reaching 80 who are considered
tobehealthy is increasing, theveryelderlyare likely tohave long-term
conditions, to report symptoms and/or be taking at least one regular
medication.The impactof antihypertensive treatmenthas tobe taken
into account in this context. The treatment regimen in HYVET with a
goal BP of ,150/80 mmHg has been shown to provide benefits in
terms of a reduction in risk of total mortality, stroke, and cardiovas-
cular events with potential benefits and no evidence of increased risk
for fracture, dementia, depression, and QOL outcomes. Subgroup
analyses suggest that these benefits are consistent for those aged
80–85or85andovermale and female, primaryor secondarypreven-
tion regardless of baseline systolic BP in HYVET.39

Questions remain however as to the J-shape, whether antihyper-
tensive treatment would still be beneficial in the extreme elderly,
those aged 90 or more, in a frailer cohort, particularly if residential
nursing care and in those with cognitive impairment. With increasing
age of those aged over 90 and 100 years, the balancing of benefit and
risk becomes more sophisticated. Should we continue to treat or is
there a limit to benefit and thus a point when treatment should be
stopped? It is also unclear whether consistent control of BP, achieving
different levels of BP lowering and loweringBPbelow the targets used
in HYVET, or using a different treatment regimen would give similar
positive results. With increasing age, there is greater BP variability.
There is recent evidence to suggest that BP variability has a greater
impact on outcome than mean arterial BP and that different classes
of antihypertensive have differing impact.40 Whether this has a
greater impact in the very elderly is unknown. Future trials are
needed to let us know whether we should treat the oldest old, 90
and over, the frailer elderly, whether we should be aiming for a
lower BP goal, differences between monotherapy and combination
therapy choice of a particular treatment combination or a more con-
sistent control of BP. With the potential exception of trials recruiting
the oldest old and frail future trials would need to include active com-
parators and as such would be well placed to examine questions such
as appropriate level of BP lowering and drug combination.

Perspectives
The beneficial effects associated with the antihypertensive treatment
regimenused in theHYVETtrial outweighed the risks fromtreatment
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and shouldbeconsidered for the general ambulant veryelderlypopu-
lation. However, further evidence is needed in the frailer elderly, with
regard to clarifying benefits, defining ideal BP targets, the potential for
treatment combinations that may best protect cognitive function, as
well as treatment in other areas where cardiovascular risk is high
simply from age alone irrespective of the presence of an established
cardiovascular risk factor; for example the true benefits of statin use
in this population.
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Aortic dissection caused by intra-aortic balloon pumping
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A 68-year-old man was admitted for acute anter-
ior myocardial infarction complicated by cardio-
genic shock. Primary angioplasty of a totally
occluded left anterior descending artery was per-
formed and an intra-aortic balloon pump (IABP)
was placed using a left femoral approach. Fluoros-
copy was not used, and balloon position was
checked by portable chest X-rays. The haemo-
dynamic condition worsened rapidly after IABP in-
sertion and transoesophageal echocardiogramwas
performed, revealing an iatrogenic Stanford type B
aortic dissection with the IABP working within the
false lumen (Panels A and B, see Supplementary
material online, Videos S1 and S2). Diastolic dis-
placement of the flap towards the true lumen
was observed in an upper level of the descending
thoracic aorta due to IABP function (Panels C, D, E,
and F, see Supplementary material online, Videos
S3, S4, and S5). The catheter was subsequently
removed but the patient died in a few hours
from multiorgan failure.

Currently, there is no clear evidence for the use
of IABP in cardiogenic shock. In addition, IABP is
not free of complications. Iatrogenic aortic dissec-
tion is a rare, but potentially lethal complication
following IABP insertions. Accordingly, whenever
it is recognized, the balloon must be removed im-
mediately. Generally, conservative medical treatment in patients with iatrogenic type B dissection is preferred if no complications such as
aneurysm formation and rupture, limb ischaemia or visceral ischaemia occur.

Supplementary material is available at European Heart Journal online.

Published on behalf of the European Society of Cardiology. All rights reserved. & The Author 2014. For permissions please email: journals.permissions@oup.com

R. Peters et al.1718

mailto:albertutor@hotmail.com
mailto:albertutor@hotmail.com
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehu010/-/DC1
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehu010/-/DC1
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehu010/-/DC1
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehu010/-/DC1
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehu010/-/DC1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


