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Abstract

Statins, in addition to their lipid-lowering properties, have anti-inflammatory actions. The aim of this review is to
evaluate the effect of pre-injury statin use, and statin treatment following injury. MEDLINE, EMBASE, and CENTRAL
databases were searched to January 2012 for randomised and observational studies of statins in trauma patients in
general, and in patients who have suffered traumatic brain injury, burns, and fractures. Of 985 identified citations,

7 (4 observational studies and 3 randomised controlled trials (RCTs)) met the inclusion criteria. Two studies (both
observational) were concerned with trauma patients in general, two with patients who had suffered traumatic brain

patient population.

injury (one observational, one RCT), two with burns patients (one observational, one RCT), and one with fracture
healing (RCT). Two of the RCTs relied on surrogate outcome measures. The observational studies were deemed
to be at high risk of confounding, and the RCTs at high risk of bias. Three of the observational studies suggested
improvements in a number of clinical outcomes in patients taking statins prior to injury (mortality, infection, and
septic shock in burns patients; mortality in trauma patients in general; mortality in brain injured patients) whereas
one, also of trauma patients in general, showed no difference in mortality or infection, and an increased risk of
multi-organ failure. Two of three RCTs on statin treatment in burns patients and brain injured patients showed
improvements in E-selectin levels and cognitive function. The third, of patients with radial fractures, showed no
acceleration in fracture union. In conclusion, there is some evidence that pre-injury statin use and post-injury statin
treatment may have a beneficial effect in patients who have suffered general trauma, traumatic brain injury, and
burns. However, these studies are at high risk of confounding and bias, and should be regarded as ‘hypothesis-
generating’ A well-designed RCT is required to determine the therapeutic efficacy in improving outcomes in this

Introduction

Trauma is the leading cause of death in under 40 year
olds [1]. Many of these patients die from exsanguination
or devastating neurological injury, but those who survive
the initial insult often do not succumb to their injuries
per se, but die as a result of overwhelming inflammatory
dysregulation, leading to organ dysfunction, nosocomial
infection, and ultimately, multiorgan failure [2-8]. Follow-
ing major injury there is a dynamic balance between
promoters and inhibitors of both alarm and subsequent
stress responses in the inflammatory system that may be
adaptive (beneficial) or maladaptive (harmful). There has
been no evolutionary selection pressure to create an
adaptive response to major injury, so although body
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systems are exquisitely balanced to respond to minor to
moderate injury, the response to major injury is not
necessarily beneficial. In major trauma this sequence is
linked to the development of a systemic inflammatory
response syndrome, which is the result of activation of
the innate immune system [4,9,10].

The presence of such a response, on admission, is
associated with higher mortality, an increased incidence
of multiple organ dysfunction syndrome, and higher rates
of sepsis [11-13]. Modulation of the immune system after
major traumatic injury is therefore conceptually attrac-
tive, and has the potential to reduce morbidity and
mortality from major trauma, but is also a complex and
controversial proposition.

3-Hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA)
reductase mediates the reduction of HMG-CoA, one of
the precursors of cholesterol synthesis. Inhibitors of this
enzyme, commonly known as ‘statins;, are structural
mimics of HMG-CoA and compete for binding to the
enzyme and inhibit the production of mevalonate and
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subsequently cholesterol [14]. The reduced production of
cholesterol in the liver results in the upregulation of low
density lipoprotein receptors on hepatocytes with
increased capture of circulating cholesterol [15].

Although the beneficial effects of statins have been
primarily ascribed to their lipid-lowering properties [14],
more recently their anti-inflammatory actions have been
recognised and are now thought to contribute signifi-
cantly to their disease modifying effects [16]. That statin’s
effects may include actions beyond cholesterol reduction
is suggested by the observation that a range of statin
preparations appear to show similar efficacy with regard
to cholesterol reduction in cardiovascular morbidity or
mortality, despite differing abilities to reduce serum
cholesterol [17]. In addition, statins have been shown to
reduce morbidity in patients who did not have high
serum cholesterol or cardiovascular disease, but did have
evidence of systemic inflammation [18]. The anti-arthero-
genic actions of statins include improved endothelial
function [19], with reduced thrombus formation [20] and
improved atherotic plaque stability [21], as well as the
modulation of inflammatory responses [16,22,23]. Interest-
ingly, conditions where statins have been found to have a
positive effect on disease progression or mortality are
primarily dependent on leucocyte accumulation [24].
Statins may thus promote the timely resolution of the
inflammatory response, preventing persistence of inflam-
mation and resultant pathology.

There is now growing agreement that many of the
beneficial effects of statins are dependent on HMG-CoA
reductase inhibition. Protein prenylation is required for
the normal function of small GTPases such as Rho and
this is prevented by HMG-CoA reductase inhibition. In
this way statins have wide ranging effects on cellular pro-
cesses such as cell migration, reactive oxygen species
generation and secretion of proinflammatory cytokines
that contribute to the modulation of the inflammatory
response [25], and there is evidence from human and
animal studies that these drugs may have beneficial
effects in a number of conditions characterised by exces-
sive inflammation [26,27]. There are also an increasing
number of reports of favourable effects in patients who
have suffered injury, thought to also be mediated by
effects on inflammation and the immune system.

The aim of this systematic review is to examine the
evidence for beneficial effects of pre-injury statin use and
post-injury statin treatment in trauma patients. It will
consider trauma in general, selected single-system
injuries (fractures and traumatic brain injury), as well as
burns patients. It will not consider the broader issues of
the effect of statin treatment in critically ill patients,
although it is acknowledged that a beneficial effect in
trauma patients, if present, may be related to improved
outcomes from sepsis or acute lung injury.
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Materials and methods

Research question

This review aims to answer the question: ‘Does pre-injury
statin use or post-injury statin treatment improve
mortality, or functional outcomes, or reduce complica-
tions in patients who have suffered trauma in general,
traumatic brain injury, burns, or fractures?’

Data sources and search strategy

We searched MEDLINE, EMBASE, and the Cochrane
Central Database of Controlled Trials for reports pub-
lished up to January 2012 to identify studies for inclusion
in this review. The search was limited to studies involving
humans. No language restriction was imposed. The search
terms included [hydroxymethylglutaryl-CoA reductase
inhibitors, ‘statin, ‘atorvastatin, ‘simvastatin, ‘pravastatin,
‘fluvastatin, or ‘lovastatin’]; and [‘fracture healing’ or
‘fracture’], or [‘brain injuries’ or ‘traumatic’ and ‘brain’
and ‘injury’], or [burn’], or [‘wounds and injuries’ or
‘injury’]. Both medical subject heading (MeSH) and free
text searches were performed. We also searched the
proceedings of trial databases, and the reference lists of
identified trials and major reviews.

Study selection

One reviewer (JOJ) examined the titles and abstracts of
the electronic search results to identify articles that were
obviously irrelevant. Two reviewers (JOJ, and DRT or
MJM) then independently examined the full text articles
of the remaining studies to determine eligibility. We
included both randomised and observational studies, but
excluded case series without control groups.

Study appraisal

Given the poor agreement on the use of summary scores
and checklists, the quality of the included studies was
assessed individually, by methodological domain. For
randomised studies, we considered sequence generation,
allocation concealment, blinding of participants, person-
nel, and outcomes assessment, attrition, and selective
reporting. For non-randomised studies, we considered
the type of comparison, identification of participants,
participant allocation, and risk of confounding.

Results
Trauma in general
Study characteristics
Our search identified 526 articles, 524 of which were
excluded following review of the titles and abstracts. Two
articles, both non-randomised studies, were eligible for
full-text review, and are summarised in Table 1.

Efron and colleagues [28] conducted a retrospective
cohort study based on data from the National Study on
the Costs and Outcomes of Trauma (NSCOT) of 18
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trauma centres and 51 non-trauma centre hospitals using
a complex statistical sampling model. The authors used a
sample weighting based on the conditional probability of
being selected. The total weighted number of patients
taking statins prior to injury was 529.2 (21.9%), compared
with 1,887 (78.1%) who were not prescribed HMG-CoA
reductase inhibitors. Pre-injury medication use was
documented as part of routine care, and abstracted using
a mapping program, to ten classes of medication, of
which statins formed one. A major limitation of this
study is lack of information on type, dose, duration of
statin use and compliance. Furthermore, it was not clear
whether pre-injury statin use was continued following
hospital admission. Efron and colleagues [28] failed to
include all adult patients in their analysis, because statin
use in patients under 65 was limited only to 1.5% of the
population, precluding a meaningful analysis. The analy-
sis was therefore limited to subjects aged 65 to 84 years of
age. A total of 1,224 such patients were identified for
multivariate logistic regression analysis and subgroup
analysis for presence/absence of cardiovascular comor-
bidities [28]. The risk of residual confounding is high.

The second retrospective cohort study, by Neal and
colleagues [29], analysed the data of 295 patients with
blunt trauma from the Host Response to Injury Large
Scale Collaborative Program. These patients were older
(aged 55 to 90 years) with severe blunt trauma, demon-
strated by hypotension or hypoperfusion on admission.
Casualties with isolated traumatic brain injuries and
cervical cord injuries were excluded. Pre-injury medica-
tion use was recorded prospectively. Again, this study
was also unable to ascertain whether pre-injury statin
treatment was continued after admission. A propensity
score predicting statin use was created using logistic
regression to adjust for baseline differences in the
cohorts. Cox proportional hazard regression was then
used to evaluate the effects of pre-injury statin use on
mortality, and the development of multiple organ failure
and nosocomial infection [29]. Again, the risk of residual
confounding is high.

Outcomes

Efron and colleagues [28] demonstrated that pre-injury
statin use was associated with reduced odds of in-
hospital mortality (odds ratio (OR) 0.33, 95% confidence
interval (CI) 0.12 to 0.92). When stratified by the absence
and presence of cardiovascular comorbidities,
multivariable adjusted odds for statin use were 0.30 (95%
CI10.10 to 0.91) and 1.4 (95% CI 0.72 to 2.72), respectively
[28]. In contrast, Neal and colleagues [29] failed to
demonstrate an effect of pre-injury statin use on in-
hospital mortality (hazard ratio (HR) 1.98, 95% CI 0.9 to
4.0) or on nosocomial infection (HR 0.78, 95% CI 0.5 to
1.4). Furthermore, Neal and colleagues’ study showed
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that pre-injury statin use was associated with an
increased risk of multiple organ failure (HR 1.81, 95% CI
1.1 to 2.9) [29].

Traumatic brain injury

Study characteristics

Our search identified 65 citations relating to traumatic
brain injury. Examination of the abstracts categorised 63
as either irrelevant, or as case reports, reviews or
editorials. These were excluded from further examina-
tion. Two clinical studies, one randomised controlled
trial and one retrospective cohort study, underwent full
text review [30,31] (Tables 1 and 2).

The study by Schneider and colleagues [30] was a
retrospective cohort study, based on the collected data
from the NSCOT. The selection criteria included an
abbreviated injury scale of greater than 3 for the head
region, and age greater than 65 years, as statin use in
patients below this age was rare. Patients presenting with
fixed dilated pupils or who died within 24 hours were
excluded, as it was felt unlikely that statins would
improve survival in this group. The data on pre-morbid
medication use were incomplete. A total of 523 indi-
viduals met the inclusion criteria, 117 of whom were pre-
injury statin users. After weighting (to allow for the fact
that NSCOT included all patients who died in-hospital,
but only a proportion of those who were discharged
alive), 965 individuals were represented, 242 of whom
were statin users. Outcomes include survival to discharge
from hospital, and functional outcome at 3 and
12 months after injury, evaluated using the Extended
Glasgow Outcome Scale. Multivariable modified Poisson
regression analysis was performed to examine the
relationship between pre-injury statin use and outcomes,
accounting for age, new injury severity score, Glasgow
Coma Scale, infection, shock, cardiovascular comorbidity
(defined as a history of myocardial infarction, cerebro-
vascular or peripheral vascular disease, atrial or ventri-
cular tachyarrhythmias), congestive cardiac failure,
gender, beta-blocker use, renal disease, hypertension,
mid-line shift on head CT scan, tobacco use, chronic
obstructive pulmonary disease, diabetes mellitus and
whether the patient was admitted to a trauma centre or
not. A significant interaction between statin use and
cardiovascular comorbidity was observed and a term
defined by this interaction was included in the regression
models. The interaction between statin use and cardio-
vascular comorbidity was further examined in analyses
that stratified statin users by the presence or absence of
underlying cardiovascular disease. Nevertheless, the risk
of residual confounding is high, particularly given the
unknown validity of the weighting algorithm.

The study by Tapia-Perez and colleagues [31], on statin
treatment rather than pre-injury statin use, was a double
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Table 1. Observational studies
Subgroup
Study Design Participants Exposure Comparisons Outcome Results analyses Remarks
Fogerty  Retrospective 223 patients, aged Pre-injury No pre-injury  In-hospital OR0.17 No change in Statin therapy
etal cohortstudy  >55 years, with statin use statin use mortality (95% ClI odds ratio when  continued after
(2010) thermal burns, (n=70), (n=153) 0.05-0.57) stratified by hospitalisation
[32] admitted to a duration not cardiovascular in77%
regional burns centre speqﬁed, Infection OR0.90 comorbidities Multivariate
continued after (95% Cl ;
hospitalisation 048-1.7) regression
in77% analysis
determined
Septic shock OR0.50 odds ratios of
(95% Cl death and sepsis
0.20-1.30) by statin use,
adjusting for
cardiovascular
comorbidities
Efron Retrospective 1,224 patients,aged  Pre-injury No pre-injury  In-hospital OR033 Subgroup with  Multivariate
etal. cohortstudy  65-84 years with statin use statin use mortality (95% Cl cardiovascular logistic
(2008) moderate-severe (21.1%), (78.9%) 0.12-0.92) comorbidity regression
[28] traumatic injury duration not (n=414): analysis
(AIS =3), survival specified, OR 141
>24 h, participating in - continuation (95% CI NSCOT study
NSCOT study after admission 0.72-2.72) cap‘;ur_ed
not known pre-injury
Subgroup medication
without by class only.
cardiovascular No data on
comorbidity compliance,
(n=775): duration, dose,
OR0.30 or whether
(95% Cl continued after
0.10-0.91) admission to
hospital
NSCOT study
used very
complex
statistical
sampling model
Neal Retrospective 295 patients, aged Pre-injury No pre-injury  In-hospital HR 1.98 Propensity
etal. cohortstudy  55-90 years, blunt statin use statin use mortality (95% CI score adjusted
(2009) mechanism of (n=71),as (n=224) 0.9-4.0) regression
[29] injury, hypotension verified by analysis to
(systolic blood patient or Nosocomial HR0.78 control for
pressure <90 mmHg)  relative infection (95% Cl differences
or biochemical (microbiologically 0.5-1.4) in baseline
evidence of confirmed characteristics
hypoperfusion (base pneumonia, No data on
deficit >5 meqy/L) catheter-related whether statin
on admission, bloodstream
blood transfusion i i therapy was
. infection or tinued
requirement, at least urinary tract con !
after hospital
one AlS >2 other infection) dmission
than head, survival
?24 h participating Multi-organ HR 1.81
in Host Response )
- failure (defined (95% Cl
o Injury Large as Marshall 1.1-2.9)
Scale Collaborative e
score >5)

Program

Continued overleaf
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Table 1. Continued
Subgroup
Study Design Participants Exposure Comparisons Outcome Results analyses Remarks
Schneider Retrospective 523 patients, aged Pre-injury No pre-injury  In-hospital RR0.24 Mortality Multivariate
etal cohortstudy 65 yearsand older, statin use statin use mortality (95% Cl subgroup with logistic
(2011) with head AlS >3, (22.3%), (77.7%) 0.08-0.69) cardiovascular regression
[30] survival >24 h, duration not comorbidity: analysis. NSCOT
participating in specified, Eﬁiggsvd (F)%F;?tgsz;ooaths RR0.87 (95% Cl  study captured
NSCOT study continuation Outcome Scale in 0'42_1 ) 0.50-1.50) pre-injury
after admission SUIVIvOrs at 3 and U Subarou medication
not known 12 months after RRat vvithgout P by class only.
injury 12 months cardiovascular No data on
1.13(95% CI o compliance,
1.01-1.26) comorbidity: duration, dose,
RR0.17 (95% Cl
or whether
005-063) continued after
admission to
hospital. NSCOT
study used
very complex
statistical

sampling model

AlS, Abbreviated Injury Scale; Cl, confidence interval; HR, hazard ratio; NSCOT, National Study on the Costs and Outcomes of Trauma; OR, odds ratio.

blinded randomised controlled trial of rosuvastatin
(20 mg, enterally, once daily) in patients who had suffered
traumatic brain injury. The authors categorised the study
as a ‘pilot; to evaluate a possible positive effect of statin
treatment on amnesia and disorientation after head
injury. Inclusion criteria were patients aged between 16
and 50 years, with a Glasgow Coma Scale between 9 and
13, and an intracranial lesion demonstrated on CT scan.
There were extensive exclusion criteria, including death
within 72 hours, or due to causes other than brain injury,
head injury within 4 weeks or disability due to
neurological or psychiatric disease, multisystem trauma,
grade III-IV hypovolaemic shock, surgical management
of intracranial lesion, isolated brain stem injury, prior
treatment elsewhere, pregnancy, and concomitant medi-
cation use. Forty-three patients were assessed for eligi-
bility, of whom 22 were randomised. The primary out-
come was the probability of a positive Galveston Orien-
tation and Amnesia Test score to day 120. Secondary
outcomes included cytokine levels at day three, and
Disability Rating Scale assessment at three months.
Participants and investigators were blinded. Follow-up,
to three months, was complete. Analysis was by a Cox
regression model. One patient died secondary to
complicated abdominal surgery and was subsequently
excluded from the analysis. Eight patients received
rosuvastatin and 13 received placebo over a period of 10
days post-injury. The groups were incompletely matched
for neurological criteria as more patients in the
rosuvastatin group had absent pupillary reflexes
compared to the placebo group, possibly suggesting more
severe injury despite Glasgow Coma Scale scores being
similar between the groups. Overall, this trial is thus also
deemed at high risk of bias.

Outcomes

Schneider and colleagues [30] found that statin users
were less likely to die before discharge than non-users
(9.1% versus 15.4%, respectively). Multivariate regres-
sion demonstrated that, overall, statin users at time of
injury had a 76% lower risk of dying before discharge
(relative risk (RR) 0.24, 95% CI 0.08 to 0.69). Patient
gender and concomitant beta-blocker use were not
associated with mortality. This protective effect was
greater in those without pre-injury cardiovascular
morbidity; thus, statin use was associated with an 83%
decrease in the risk of dying (RR 0.17, 95% CI 0.05 to
0.63). In contrast, there was no demonstrated protective
effect in statin users with pre-injury cardiovascular
morbidity (RR 0.87, 95% CI 0.05 to 1.50). In terms of
functional recovery, as determined by extended
Glasgow Outcome Scale, statin use was shown to be
associated with benefit at 12 months post-injury (RR
1.13, 95% CI 1.01 to 1.26), although no benefit was
demonstrated at three months post-injury (RR 0.77,
95% CI 0.42 to 1.41), regardless of patients’ pre-injury
cardiovascular conditions.

Tapia-Perez and colleagues [31] demonstrated that
rosuvastatin 20 mg per day (n = 8) improved
Galveston Orientation and Amnesia Test score (HR
53.76, 95% CI 1.58 to 1,824.64) compared with
placebo (n = 13). The effect was strongest for left-
sided lesions, which may be related to memory and
facial recognition being associated with right-sided
cerebral structures. There was no difference in the
Disability Rating Scale at three months between the
two groups. This study indicates that statin given to
victims after severe head injury may reduce the risk
of developing amnesia.
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Table 2. Randomised studies
Subgroup
Study Design Participants Intervention  Comparisons Outcome Results Remarks
Akcay Clinical trial 20 patients with Atorvastatin,  Placebo Plasma E-selectin = 23.69 ng/ml
etal. severe burns, treated 20 mg once (n=10) (intervention
(2005) in a single centre daily, orally, group),
[33] for 14 days 18.08 ng/
(n=10) ml (control
group) on
enrolment;
10.86 ng/
mland
21.69 ng/ml,
respectively,
after 14 days
(P<0.05)
Tapia- Double blind 21 patients aged Rosuvastatin,  Placebo Reduction in HR 53.76 Despite
Perez randomised between 16 and 20 mg once (n=13) amnesia time (95% Cl randomisation,
etal. controlled 50 years with daily, for (measured 1.58-1,824.64) due to small
(2008) trial, traumatic brain 10 days using Galveston numbers,
[31] designated as injury, GCS9-13and  (n=8) Orientation and the groups
‘pilot’ intracranial lesion on Amnesia Test) were not
CT scan homogenous
with regard to
neurological
parameters,
with possibly
more severe
injury in
treatment
group
Patil Double blind,  Patients with Simvastatin, Placebo Mean time to Simvastatin Low dose
etal. placebo- undisplaced, extra- 20 mg, once (n=31) fracture union group, 71.7 simvastatin
(2009) controlled, articular distal radial daily (n=31) days; control used. No
[46] randomised fractures group, 71.3 measures of
controlled trial days simvastatin
(P=0.6481) levels reported

Mean percentage  Simvastatin
trabecular healing  group, 85%;

at 12 weeks post-  control
injury group, 87%
(P=0431)

AlS, Abbreviated Injury Scale; Cl, confidence interval; GCS, Glasgow Coma Scale; HR, hazard ratio; NSCOT, National Study on the Costs and Outcomes of Trauma; RR,

relative risk.

Burns

Study characteristics

Our search identified three articles, one of which was
excluded following abstract review, leaving two full-text
articles: one is an observational study, and the other a
randomised controlled trial (Tables 1 and 2). We also
identified one further, completed, randomised controlled
trial, which has, however, not been published.

Fogerty and colleagues [32] conducted a retro-
spective cohort study of 223 consecutive burns
patients, aged 55 years and over, admitted to a single
regional burn centre, over a period of three years.
Continuation of statin use following hospitalization
was evaluated, and found to be 77%. Multivariate
regression analysis was used to determine odds ratios

of in-hospital mortality and septic shock, by pre-injury
statin use, adjusting for cardiovascular comorbidities
[32]. The study was susceptible to residual
confounding.

Akcay and colleagues [33] conducted a prospective
randomised controlled trial of atorvastatin treatment
(20 mg, enterally, once daily, for 14 days) in 20 patients
with burns who had not previously taken statins. The
primary endpoint was plasma E-selectin, which the
authors used as a biomarker of burn injury severity [33].
Patients were followed up to 14 days. The study was
small, with no information on randomisation or alloca-
tion concealment, resulting in difficulties in assessing the
quality of its methodology. This study is therefore also at
high risk of bias.
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Outcomes

Fogerty and colleagues [32] demonstrated decreased
odds of in-hospital death in patients taking statins pre-
injury (OR 0.17, 95% CI 0.05 to 0.57). This survival bene-
fit remained unchanged when stratified by cardiovascular
comorbidities. However, the authors failed to demon-
strate a beneficial effect of pre-injury statin use on
infection (OR 0.90, 95% CI 0.48 to 1.7) or septic shock
(OR 0.50, 95% CI 0.20 to 1.30) [32]. Akcay and colleagues
[33] demonstrated that, following 14 days’ treatment,
plasma E-selectin levels were significantly lower in the
atorvastatin group compared with the placebo group
(10.86 ng/ml versus 21.69 ng/ml, P < 0.05).

Fracture healing

Study characteristics

Systematic searching for clinical studies identified 391
publications, of which 371 were excluded as irrelevant
following review of the abstracts. Twenty articles under-
went full text review. Four were excluded on methodo-
logical grounds. Of the 16 studies, 15 were concerned
with fracture prevention, examining the effect of prior
statin treatment on the risk of fractures in general, or
certain types of fractures (in particular, hip fractures). All
of these studies related to individuals at increased risk,
such as older women with osteoporosis, or patients on
haemodialysis. Nine retrospective studies demonstrated
a benefit to statin use [34-42]. Two secondary analyses, of
the LIPID and TIMI-22 trials, however, did not show a
reduction in the risk of fracture in patients who had been
randomised to statin treatment [43,44]. A dose-finding
trial also failed to demonstrate a difference in bone
mineral density in patients taking different doses of
atorvastatin [45]. It is difficult to know whether the
findings of these preventative studies can be extrapolated
to the acute treatment of patients with injuries, and will
therefore not be considered further in this review.

There is a single, randomised, double-blind, parallel,
controlled trial reporting the effect of treatment with
20 mg simvastatin daily for 12 weeks on the time to distal
radial fracture healing using dual-energy X-ray absorptio-
metry assessment of bone mineral density at 2 and
12 weeks post-injury (Table 2) [46]. There were extensive
exclusion criteria. Sixty-two eligible patients were re-
cruited (31 in each arm), although 18 were lost to follow-
up and subsequently excluded, as only a per-protocol
analysis was performed. This trial has a high risk of bias.

Outcomes

Simastatin 20 mg given post-fracture for 12 weeks did
not improve fracture healing as the mean time to fracture
union (P = 0.648) and the mean percentage trabecular
healing at 12 weeks (P = 0.431) were the same in both
groups [46]. The low dose of simvastatin used in this
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study may have contributed to the lack of effect, given
that other studies of the non-lipid-lowering properties of
statins have utilised higher doses [26,27].

Discussion

The diagnosis ‘trauma’ encompasses a wide variety of
direct injuries, associated complications, such as infec-
tion, and the consequences of treatment, such as lung
injury caused by ventilation or blood transfusion. Patients
who have suffered injury therefore constitute a highly
heterogeneous group. Nevertheless, there are underlying
mechanistic similarities that may be amenable to thera-
peutic intervention. Trauma is characterised by inflam-
mation, both local and systemic, and the degree of
inflammation is proportional to the magnitude of the
combined insult of injury and treatment. A recent review
of the epidemiology of civilian trauma deaths has shown
that central nervous system injury continues to be the
predominant cause of death after trauma (21.6 to 71.5%),
followed by exsanguination (12.5 to 26.6%), sepsis (3.1 to
17%) and multi-organ failure (1.6 to 9%) [47]. Over the
past decade, a decrease (15 to 25%) in the proportion of
haemorrhage-related deaths has been observed [47], in
contrast to deaths due to traumatic brain injury, sepsis,
and multi-organ failure, which have not decreased. These
conditions are strongly related to excessive and injurious
inflammation. Treatments to control or modulate the in-
flammatory response could help to mitigate against
complications associated with these conditions. HMG-
CoA reductase inhibitors are potentially attractive agents
because they are generally safe and well tolerated drugs.
As a result, treatment with statins is being investigated in
a number of infective and inflammatory conditions,
particularly in the critical care setting [48,49]. It is there-
fore not surprising that the possible effect of these drugs
in trauma patients has also been considered.

This review has considered four separate groups of
trauma patients, in whom pre-injury statin use, or post-
injury statin treatment, has been evaluated. In total, there
are only seven studies, four of which are observational.
Three of these studies suggest improvements in a variety
of clinical outcomes (mortality, infection, septic shock in
burns patients; mortality in trauma patients in general;
mortality in brain injured patients) in patients taking
statins prior to injury, whereas one showed no difference
in mortality or infection, and an increased risk of multi-
organ failure, in general trauma patients. The design of
these studies makes them susceptible to confounding,
and in particular, the ‘healthy user effect! Further
limitations were the age range and comorbidity of the
participants, which was determined by the primary
indication for commencing statin treatment. As a result,
none of the observational studies included patients below
the age of 55, and few below the age of 65.
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The divergent results reported by the two non-random-
ised studies on trauma patients in general [28,29] are
particularly intriguing. The differences may be explained
by the inclusion criteria, suggesting that statins may exert
different effects in specific groups of patients, possibly
related to the type and magnitude of the inflammatory
response present.

Several studies have described a ‘rebound’ effect from
‘statin-withdrawal’ after prolonged use, resulting in
increased mortality after acute coronary syndrome [50],
increased myonecrosis after vascular surgery [51], and an
increased risk of perioperative cardiac events after dis-
continuation [52]. Neither of the studies of statin use in
trauma patients in general [28,29] were able to ascertain
whether pre-injury statin use was continued after
admission to hospital. This important confounder is
therefore unaccounted for.

Two of three trials, of statin treatment in burns patients
and brain injured patients, showed improvements in out-
come, but relied on surrogate measures. The third study,
of patients with fractures, demonstrated no acceleration
in fracture union. All three trials had limitations, and are
considered to be at high risk of bias. Again, there is
insufficient evidence to support a specific type of statin
or dose.

None of the studies included in this review reported
adverse effects. Statin treatment for hypercholesterol-
aemia, in the outpatient setting, has been shown to be
associated with few complications. However, statins can
cause rhabdomyolysis, and it is not known whether
trauma patients, or those with hypoperfusion, are more
prone to this problem [53]. Statins are also known to have
effects on the coagulation and fibrinolytic systems, which
may underlie some of their protective effects in
cardiovascular disease [54]. Consideration must therefore
be given to the possibility of statins exacerbating acute
traumatic coagulopathy. The effects of statins on haemo-
stasis include diminished tissue factor activity, thrombin
generation, and thrombin activity, reduced fibrinogen
levels, and alterations in tissue plasminogen activator and
plasminogen activitor inhibitor (PAI-1) activity [55,56].
Statins have also been shown to reduce platelet activity
[57-59]. However, statins have not been reported to be
associated with clinically significant coagulopathy in
patients with trauma.

Conclusion

There is some evidence from observational studies and
small, randomised, prospective trials that statin treat-
ment post-injury, or prior statin treatment, may have a
beneficial effect in patients who have suffered general
trauma, traumatic brain injury, or burns. However, these
studies are at high risk of confounding and bias, and
should be regarded as ‘hypothesis-generating! Animal
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studies may help to provide further proof of concept, but
have intrinsic limitations. Ultimately, only a well-
designed clinical trial will be able to answer the question
of whether trauma patients may benefit from adjunctive
HMG-CoA reductase inhibition. Designing such a trial
will be challenging, and initial work should perhaps focus
on statin-naive patients who are likely to develop a
pronounced inflammatory response. The difficulties in
defining such a group are acknowledged. The possible
role of statins in other conditions - in particular, severe
sepsis and acute respiratory distress syndrome - are the
subject of several ongoing, well-designed, large-scale,
randomised controlled trials. The results of these studies
are eagerly awaited, as these conditions also affect many
severely injured patients.

Abbreviations

Cl, confidence interval; HMG-CoA, 3-hydroxy-3-methylglutaryl-coenzyme
A; HR, hazard ratio; NSCOT, National Study on the Costs and Outcomes of
Trauma; OR, odds ratio; RR, relative risk.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

JOJ conceived the study, conducted the electronic searches, reviewed the
results, assessed the quality of included studies, and contributed to the writing
of the manuscript. JML contributed to the writing of the manuscript. DRT

and MJM helped to review the results of the electronic searches, assessed the
quality of included studies, and contributed to the writing of the manuscript.
DFM contributed to the writing of the manuscript. FG assisted with the
conception and design of the study and contributed to the writing of the
manuscript.

Author details

'Departments of Surgery and Intensive Care Medicine, Aberdeen Royal
Infirmary; and University of Aberdeen, Aberdeen AB25 2ZN, UK. 2MRC-
ARUK Centre for Musculoskeletal Ageing Research, Centre for Translational
Inflammation Research, Queen Elizabeth Hospital, University of Birmingham,
B15 2WB, UK. *Perioperative, Critical Care and Trauma Trials Group, Centre for
Translational Inflammation Research, Queen Elizabeth Hospital, University of
Birmingham, B15 2WB, UK. “NIHR Surgical Reconstruction and Microbiology
Research Centre, University of Birmingham, University Hospital Birmingham;
and Academic Department of Surgery and Trauma, Royal Centre for Defence
Medicine, Birmingham B15 25Q, UK. *Centre for Infection and Immunity,
Queen’s University of Belfast; and Intensive Care Unit, Royal Victoria Hospital,
Belfast, BT9 7AE, UK.

Published: 29 May 2013

References

1. Mathers CD, Loncar D: Projections of global mortality and burden of
disease from 2002 to 2030. PLoS Med 2006, 3:e442.

2. Stahel PF, Smith WR, Moore EE: Role of biological modifiers regulating the
immune response after trauma. Injury 2007, 38:1409-1422.

3. Moore FA, Sauaia A, Moore EE, Haenel JB, Burch JM, Lezotte DC: Postinjury
multiple organ failure: A bimodal phenomenon. J Trauma 1996, 40:501-510;
discussion 510-512.

4. Tsukamoto T, Chanthaphavong RS, Pape HC: Current theories on the
pathophysiology of multiple organ failure after trauma. Injury 2010,
41:21-26.

5. Osborn TM, Tracy JK, Dunne JR, Pasquale M, Napolitano LM: Epidemiology of
sepsis in patients with traumatic injury. Crit Care Med 2004, 32:2234.

6. Nast-Kolb D, Aufmkolk M, Rucholtz S, Obertacke U, Waydhas C: Multiple
organ failure still a major cause of morbidity but not mortality in blunt
multiple trauma. J Trauma 2001, 51:835.



Jansen et al. Critical Care 2013, 17:227
http://ccforum.com/content/17/3/227

7.

20.

21.

22.

23.

24.

25.

26.

27.

Brun-Buisson C: The epidemiology of the systemic inflammatory response.
Intensive Care Med 2000, 26:64-74.

Angus DC, Wax RS: Epidemiology of sepsis: An update. Crit Care Med 2001,
29(SUPP):109-116.

Chow CC, Clermont G, Kumar R, Lagoa C, Tawadrous Z, Gallo D, Betten B,
Bartels J, Constantine G, Fink MP, Billiar TR, Vodovotz Y: The acute
inflammatory response in diverse shock states. Shock 2005, 24:74-84.

Lenz A, Franklin GA, Cheadle WG: Systemic inflammation after trauma. Injury
2007, 38:1336-1345.

Partrick DA, Moore EE, Moore FA, Biffl WL, Barnett CC: Release of anti-
inflammatory mediators after major torso trauma correlates with the
development of postinjury multiple organ failure. Am J Surg 1999,
178:564-569.

Jastrow KM 3rd, Gonzalez EA, McGuire MF, Suliburk JW, Kozar RA, lyengar S,
Motschall DA, McKinley BA, Moore FA, Mercer DW: Early cytokine
production risk stratifies trauma patients for multiple organ failure. JAm
Coll Surg 2009, 209:320-331.

Hranjec T, Swenson BR, Dossett LA, Metzger R, Flohr TR, Popovsky KA, Bonatti
HJ, May AK, Sawyer RG: Diagnosis-dependent relationships between
cytokine levels and survival in patients admitted for surgical critical care.
JAm Coll Surg 2010, 210:833-844, 845-846.

ChaoY, Chen JS, Hunt VM, Kuron GW, Karkas JD, Liou R, Alberts AW: Lowering
of plasma cholesterol levels in animals by lovastatin and simvastatin. Fur J
Clin Pharmacol 1991, 40:11-14.

Ma PT, Gil G, Stidhof TC, Bilheimer DW, Goldstein JL, Brown MS: Mevinolin, an
inhibitor of cholesterol synthesis, induces mrna for low density
lipoprotein receptor in livers of hamsters and rabbits. Proc Nat! Acad Sci U S
A 1986, 83:8370-8374.

Gao F, Linhartova L, Johnston AM, Thickett DR: Statins and sepsis. BrJ
Anaesth 2008, 100:288-298.

Tonelli M, Lloyd A, Clement F, Conly J, Husereau D, Hemmelgarn B,
Klarenbach S, McAlister FA, Wiebe N, Manns B; Alberta Kidney Disease
Network: Efficacy of statins for primary prevention in people at low
cardiovascular risk: A meta-analysis. CMAJ 2011, 183:E1189-1202.

Ridker PM, Danielson E, Fonseca FA, Genest J, Gotto AM Jr, Kastelein JJ,
Koenig W, Libby P, Lorenzatti AJ, MacFadyen JG, Nordestgaard BG, Shepherd
J,Willerson JT, Glynn RJ; JUPITER Study Group: Rosuvastatin to prevent
vascular events in men and women with elevated c-reactive protein.

N Engl ] Med 2008, 359:2195-2207.

LaheraV, Goicoechea M, de Vinuesa SG, Miana M, de las Heras N, Cachofeiro
V, Lufio J: Endothelial dysfunction, oxidative stress and inflammation in
atherosclerosis: Beneficial effects of statins. Curr Med Chem 2007,
14:243-248.

Mitsios JV, Papathanasiou Al, Goudevenos JA, Tselepis AD: The antiplatelet
and antithrombotic actions of statins. Curr Pharm Des 2010, 16:3808-3814.
Yld-Herttuala S, Bentzon JF, Daemen M, Falk E, Garcia-Garcia HM, Herrmann J,
Hoefer I, Jukema JW, Krams R, Kwak BR, Marx N, Naruszewicz M, Newby A,
Pasterkamp G, Serruys PW, Waltenberger J, Weber C, Tokgézoglu L:
Stabilisation of atherosclerotic plaques. Position paper of the European
Society of Cardiology (ESC) working group on atherosclerosis and
vascular biology. Thromb Haemost 2011, 106:1-19.

Guasti L, Marino F, Cosentino M, Cimpanelli M, Maio RC, Klersy C, Crespi C,
Restelli D, Simoni C, Franzetti |, Gaudio G, Marnini P. Grandi AM, Lecchini S,
Venco A: Simvastatin treatment modifies polymorphonuclear leukocyte
function in high-risk individuals: A longitudinal study. J Hypertens 2006,
24:2423-2430.

Fischetti F, Carretta R, Borotto G, Durigutto P, Bulla R, Meroni PL, Tedesco F:
Fluvastatin treatment inhibits leucocyte adhesion and extravasation in
models of complement-mediated acute inflammation. Clin Exp Immunol
2004, 135:186-193.

Hokama JY, Ritter LS, Davis-Gorman G, Cimetta AD, Copeland JG, McDonagh
PF: Diabetes enhances leukocyte accumulation in the coronary
microcirculation early in reperfusion following ischemia. J Diabetes
Complications 2000, 14:96-107.

Weitz-Schmidt G: Statins as anti-inflammatory agents. Trends Pharmacol Sci
2002, 23:482-487.

Craig TR, Duffy MJ, Shyamsundar M, McDowell C, O'Kane CM, Elborn JS,
McAuley DF: A randomized clinical trial of hydroxymethylglutaryl-
coenzyme a reductase inhibition for acute lung injury (the HARP study).
Am J Respir Crit Care Med 2011, 183:620-626.

Shyamsundar M, McKeown ST, O'Kane CM, Craig TR, Brown V, Thickett DR,

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

Page 9 of 10

Matthay MA, Taggart CC, Backman JT, Elborn JS, McAuley DF: Simvastatin
decreases lipopolysaccharide-induced pulmonary inflammation in
healthy volunteers. Am J Respir Crit Care Med 2009, 179:1107-1114.

Efron DT, Sorock G, Haut ER, Chang D, Schneider E, Mackenzie E, Cornwell EE
3rd, Jurkovich GJ: Preinjury statin use is associated with improved in-
hospital survival in elderly trauma patients. J Trauma 2008, 64:66-73;
discussion 73-74.

Neal MD, Cushieri J, Rosengart MR, Alarcon LH, Moore EE, Maier RV, Minei JP,
Billiar TR, Peitzman AB, Sperry JL; Inflammation and Host Response to Injury
Investigators: Preinjury statin use is associated with a higher risk of
multiple organ failure after injury: A propensity score adjusted analysis.

J Trauma 2009, 67:476-82; discussion 482-484.

Schneider EB, Efron DT, MacKenzie EJ, Rivara FP, Nathens AB, Jurkovich GJ:
Premorbid statin use is associated with improved survival and functional
outcomes in older head-injured individuals. J Trauma 2011, 71:815-819.
Tapia-Perez J, Sanchez-Aguilar M, Torres-Corzo JG, Gordillo-Moscoso A,
Martinez-Perez P, Madeville P, de la Cruz-Mendoza E, Chalita-Williams J: Effect
of rosuvastatin on amnesia and disorientation after traumatic brain injury
(NCT003229758). J Neurotrauma 2008, 25:1011-1017.

Fogerty MD, Efron D, Morandi A, Guy JS, Abumrad NN, Barbul A: Effect of
preinjury statin use on mortality and septic shock in elderly burn patients.
JTrauma 2010, 69:99-103.

Akcay MN, Avkay G, Kiziltunc A, Ozturk G, Aydinli B: The effect of short-term
treatment with atorvastatin on e-selectin levels in severely burned
patients. Int J Clin Pharm Res 2005, XXV:65-69.

Chan KA, Andrade SE, Boles M, Buist DS, Chase GA, Donahue JG, Goodman
MJ, Gurwitz JH, LaCroix AZ, Platt R: Inhibitors of hydroxymethylglutaryl-
coenzyme A reductase and risk of fracture among older women. Lancet
2000, 355:2185-2188.

Meier CR, Schlienger RG, Kraenzlin ME, Schlegel B, Jick H: HMG-CoA
reductase inhibitors and the risk of fractures. JAMA 2000, 283:3205-3210.
Nichols R, Hopman WM, Morton AR, Harman GJ, Holden RM: Statins are
associated with a reduced risk of bone fracture in hemodialysis (HD)
patients. Hemodial Int 2008, 12:275-279.

Pasco JA, Kotowicz MA, Henry MJ, Sanders KM, Nicholson GC: Statin use,
bone mineral density, and fracture risk: Geelong osteoporosis study. Arch
Intern Med 2002, 162:537.

Rejnmark L, Olsen ML, Johnsen SP, Vestergaard P, Serensen HT, Mosekilde L:
Hip fracture risk in statin users--a population-based danish case-control
study. Osteoporos Int 2004, 15:452-458.

Rejnmark L, Vestergaard P, Mosekilde L: Statin but not non-statin lipid-
lowering drugs decrease fracture risk: A nation-wide case-control study.
Calcified Tissue Int 2006, 79:27-36.

Schoofs MW, Sturkenboom MC, van der Klift M, Hofman A, Pols HA, Stricker
BH: HMG-CoA reductase inhibitors and the risk of vertebral fracture. J Bone
Miner Res 2004, 19:1525-1530.

Scranton RE, Young M, Lawler E, Solomon D, Gagnon D, Gaziano JM: Statin
use and fracture risk: Study of a US veterans population. Arch Intern Med
2005, 165:2007.

Wang PS, Solomon DH, Mogun H, Avorn J: HMG-CoA reductase inhibitors
and the risk of hip fractures in elderly patients. JAMA 2000, 283:3211-3216.
Reid IR, Hague W, Emberson J, Baker J, Tonkin A, Hunt D, MacMahon S, Sharpe
N: Effect of pravastatin on frequency of fracture in the LIPID study:
Secondly analysis of a randomised controlled trial. Lancet 2001,
357:509-512.

Reid IR, Tonkin A, Cannon CP: Comparison of the effects of pravastatin and
atorvastatin on fracture incidence in the PROVE IT-TIMI 22 trial--secondary
analysis of a randomized controlled trial. Bone 2005, 37:190-191.

Bone HG, Kiel DP, Lindsay RS, Lewiecki EM, Bolognese MA, Leary ET, Lowe W,
McClung MR: Effects of atorvastatin on bone in postmenopausal women
with dyslipidemia: A double-blind, placebo-controlled, dose-ranging trial.
J Clin Endocrinol Metab 2007, 92:4671-4677.

Patil S, Holt G, Raby N, McLellan AR, Smith K, O'Kane S, Beastall G, Crossan JF:
Prospective, double blind, randomized, controlled trial of simvastatin in
human fracture healing. J Orthop Res 2009, 27:281-285.

Pfeifer R, Tarkin IS, Rocos B, Pape HC: Patterns of mortality and causes of
death in polytrauma patients--has anything changed? /njury 2009,
40:907-911.

ClinicalTrials.gov: Statins for acutely injured lungs from sepsis (SAILS)
[http://clinicaltrials.gov/ct2/show/NCT00979121]

McAuley DF, Laffey JG, O'Kane CM, Cross M, Perkins GD, Murphy L, McNally C,



Jansen et al. Critical Care 2013, 17:227
http://ccforum.com/content/17/3/227

50.

5T

52.

53.

54.

Crealey G, Stevenson M; HARP-2 investigators on behalf of the Irish Critical
Care Trials Grou: Hydroxymethylglutaryl-CoA reductase inhibition with
simvastatin in acute lung injury to reduce pulmonary dysfunction
(HARP-2) trial: Study protocol for a randomized controlled trial. Trials 2012,
13:170.

Heeschen C, Hamm CW, Laufs U, Snapinn S, Bhm M, White HD, Platelet
Receptor Inhibition in Ischemic Syndrome Management (PRISM)
Investigators: Withdrawal of statins increases event rates in patients with
acute coronary syndromes. Circulation 2002, 105:1446-1452.

Le Manach 'Y, Godet G, Coriat P, Martinon C, Bertrand M, Fléron MH, Riou B:
The impact of postoperative discontinuation or continuation of chronic
statin therapy on cardiac outcome after major vascular surgery. Anesth
Analg 2007, 104:1326-1333.

Schouten O, Hoeks SE, Welten GM, Davignon J, Kastelein JJ, Vidakovic R,
Feringa HH, Dunkelgrun M, van Domburg RT, Bax JJ, Poldermans D: Effect of
statin withdrawal on frequency of cardiac events after vascular surgery.
Am J Cardiol 2007, 100:316-320.

Pasternak RC, Smith SC, Bairey-Merz CN, Grundy SM, Cleeman JI, Lenfant C,
National Heart, Lung and Blood Institute: ACC/AHA/NHLBI clinical advisory
on the use and safety of statins. Circulation 2002, 106:1024-1028.

Bickel C, Rupprecht HJ, Blankenberg S, Espinola-Klein C, Rippin G, Hafner G,
Lotz J, Prellwitz W, Meyer J; AtheroGene Group: Influence of HMG-CoA

Page 10 of 10

reductase inhibitors on markers of coagulation, systemic inflammation
and soluble cell adhesion. Int J Cardiol 2002, 82:25-31.

55.  Krysiak R, Okopier B, Herman Z: Effects of HMG-CoA reductase inhibitors
on coagulation and fibrinolysis processes. Drugs 2003, 63:1821-1854.

56. BourcierT, Libby P: HMG coa reductase inhibitors reduce plasminogen
activator inhibitor-1 expression by human vascular smooth muscle and
endothelial cells. Arterioscler Thromb Vasc Biol 2000, 20:556-562.

57. Huhle G, Abletshauser C, Mayer N, Weidinger G, Harenberg J, Heene DL:
Reduction of platelet activity markers in type Il hypercholesterolemic

patients by a HMG-CoA-reductase inhibitor. Thromb Res 1999, 95:229-234.
58. Mayer J, Eller T, Brauer P, Solleder EM, Schéfer RM, Keller F, Kochsiek K: Effects
of long-term treatment with lovastatin on the clotting system and blood

platelets. Ann Hematol 1992, 64:196-201.

59. Notarbartolo A, Davi G, Averna M, Barbagallo CM, Ganci A, Giammarresi C, La

Placa FP, Patrono C: Inhibition of thromboxane biosynthesis and platelet
function by simvastatin in type lla hypercholesterolemia. Arterioscler
Thromb Vasc Biol 1995, 15:247-251.

doi:10.1186/cc12499
Cite this article as: Jansen JO, et al.: Clinical review: Statins and trauma - a
systematic review. Critical Care 2013, 17:227.




	Start of article


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgfaRotisSansSerif
    /AgfaRotisSansSerif-Bold
    /AgfaRotisSansSerifExtraBold
    /AgfaRotisSansSerif-Italic
    /AgfaRotisSansSerifLight
    /AgfaRotisSansSerifLight-Italic
    /Aharoni-Bold
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AllegroBT-Regular
    /AmerTypewriterITCbyBT-Medium
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArabicTypesetting
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ATNebraska
    /ATNebraskaBold
    /ATNebraskaBoldItalic
    /ATNebraskaItalic
    /ATToronto
    /ATTorontoBold
    /ATTorontoBoldItalic
    /ATTorontoItalic
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BalticSans
    /BankGothicBT-Medium
    /Barmeno-ExtraBold
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Batang
    /BatangChe
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /Bembo
    /Bembo-Bold
    /Bembo-BoldItalic
    /Bembo-Italic
    /BenguiatITCbyBT-Bold
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /BremenBT-Bold
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptStd
    /Bulgarian-Ariel
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /CaslonFiveForty-Italic
    /CaslonFiveForty-Roman
    /CaslonThree-Roman
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ComicSansMS
    /ComicSansMS-Bold
    /CommonBullets
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyOneAB
    /Copperplate-ThirtyTwoBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DaunPenh
    /DauphinPlain
    /David
    /David-Bold
    /Dax-Regular
    /Dax-RegularExpert
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /EngraversMT-Bold
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EurostileBold
    /EurostileRegular
    /FangSong
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-LightOblique
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /FuturaTEE-BoldCond
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /Gautami
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /GiddyupStd
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Giovanni-Black
    /Giovanni-BlackItalic
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-BoldSC
    /Giovanni-Book
    /Giovanni-BookItalic
    /Giovanni-BookSC
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KaiTi
    /Kalinga
    /Kartika
    /KidsPlain
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /Latha
    /Latin725BT-Bold
    /Latin725BT-BoldItalic
    /Latin725BT-Italic
    /Latin725BT-Medium
    /Latin725BT-MediumItalic
    /Latin725BT-Roman
    /LatinExtraCondensedBT-Regular
    /LatinWidD
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-DemiBold
    /MaiandraGD-Italic
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Map-Symbols
    /Marlett
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatisseITC-Regular
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftSansSerif
    /MicrosoftUighur
    /MicrosoftYaHei
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Minion
    /MinionBlack
    /MinionBold
    /MinionBoldItalic
    /MinionItalic
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MinionSemibold
    /MinionSemiboldItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /MongolianBaiti
    /MonotypeSorts
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Web
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskerville-Roman
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewtextITCbyBT-Regular
    /NewtextITCbyBT-RegularItalic
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuptialScript
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldOblique
    /Optima-Oblique
    /OratorStd
    /OratorStd-Slanted
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /PMingLiU
    /PMingLiU-ExtB
    /PoplarStd
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PosterBodoniBT-Roman
    /PrestigeEliteStd-Bd
    /Pronto
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /RockwellBoldCondensed
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /RockwellExtraBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RockwellLight
    /Rod
    /RosewoodStd-Regular
    /ScriptMTBold
    /ScriptMT-Bold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Shruti
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StencilStd
    /StoneSans
    /StoneSansItalic
    /StoneSerif
    /StoneSerif-Bold
    /StoneSerif-BoldItalic
    /StoneSerif-Italic
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /SyntaxBlack
    /SyntaxBold
    /SyntaxItalic
    /SyntaxRoman
    /SyntaxUltraBlack
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanMT-BoldCond
    /TimesNewRomanMT-Cond
    /TimesNewRomanMT-CondItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Medium
    /TwCenMT-MediumItalic
    /TypoUprightBT-Regular
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vivaldii
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /AriosoBold
    /AriosoNormal
    /ChevaraNormal
    /ChevaraOutlineNormal
    /ChillerLetPlain
    /CongaBold
    /CongaNormal
    /ErasContourITC-Normal
    /HelmetBold
    /HelmetBoldItalic
    /HelmetCondensedBold
    /HelmetCondensedBoldItalic
    /HelmetCondensedItalic
    /HelmetCondensedNormal
    /HelmetItalic
    /HelmetNormal
    /LucidaSans-DemiOblique
    /LucidaSans-Oblique
    /StarBats
    /StarMath
    /TimesNewRomanMT-ExtraBold
    /TimmonsBold
    /TimmonsBoldItalic
    /TimmonsItalic
    /TimmonsNormal
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


