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Question 1: Systemic inflammation is a hallmark

of (acutely) decompensated liver cirrhosis and in
particular of acute-on-chronic liver failure (ACLF).
Frequently, it is challenging to discriminate infection
from sterile inflammation in these patients. Which
patient - in the absence of proven infection - do you
treat with antibiotics in these scenarios, and are
there any preferred antibiotic regimens?

Bechstein: Patients have developed ACLF either because of com-
munity-acquired or nosocomial infection including so-called
spontaneous bacterial peritonitis (SBP) or because of gastrointesti-
nal bleeding or encephalopathy. In the former case, the focus of
infection should be identified and organisms isolated with immedi-
ate subsequent empiric calculated antibiotic therapy. In patients
with ACLF following gastrointestinal bleeding or encephalopathy,
the high risk of subsequent sepsis justifies prophylactic antibiotics.
The choice of antibiotics depends upon previous isolates from the
patient and the spectrum of organisms and antibiotic resistances
typically encountered in the specific local setting (intensive care
unit (ICU), hospital) - in other words: consult with local microbi-
ology and infectious disease colleagues to draw up local standard
operating procedures for these cases.

Berg/Engelmann: Currently there are no valid diagnostic means
to identify the presence of bacterial infections in ACLF early and
with a high level of certainty, apart from the direct proof with
standard cultural methods. Making a sepsis diagnosis is also chal-

lenging. Criteria to define ACLF overlap substantially with the sep-
sis criteria, as they are both based on the SOFA (Sequential Organ
Failure Assessment) score. Conventional biomarkers of bacterial
infections such as C-reactive protein (CRP) and procalcitonin
(PCT) have in combination a positive predictive value of >90%
(CRP of 24.7 ng/ml and PCT of 0.49 pg/l) and might help to make
decisions about the indication for antibiotic treatment.

Although bacterial infections are the most common triggers for
ACLF, the precipitating event remains unclear in more than 40%.
It is tempting to hypothesize that unrecognized bacterial infection
is also involved in these instances.

As the intestinal bacterial translocation is also increased in pa-
tients with ACLF, with circulating bacteria and bacterial products
maintaining the systemic inflammatory response, the threshold for
a pre-emptive antibiotic treatment, especially if the above-men-
tioned predictors are present, should be low. This is also supported
by the fact that every hour of delay of antibiotic treatment is associ-
ated with a significant increase in mortality. However, if started
pre-emptively, the necessity to continue antibiotic treatment
should be reassessed after 48 h to avoid unnecessary therapy and
the risk for selecting multiresistant bacteria.

Bruns: Bacterial infections are considered the major precipitat-
ing events of acute decompensation and ACLF. As almost none of
the available biomarkers reliably discriminates sterile inflamma-
tion driven by tissue damage and nonviable bacterial translocation
from infection-driven inflammation, we perform a thorough diag-
nostic workup for bacterial infections. There is no evidence sup-
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porting routine antibiotic prophylaxis in acute decompensation
and ACLF. However, potential factors that may support antibiotic
use in the absence of clinical, microbiological or imaging signs of
infection are: the progression of ACLF (development of novel
organ failures), the dynamics of systemic inflammation (sudden
increase in white blood cells, acute-phase proteins, or PCT), exces-
sive immune responses (disproportionally high biomarkers), and
vasopressor use for septic shock. As in the case of proven bacterial
infections, we select empiric antibiotic therapy according to the
suspected site of infection, considering individual and local risk
factors for antimicrobial resistance.

Trebicka: There is evidence that infections do not only trigger
ACLF but also develop in ACLF patients [1, 2] and that infections are
associated with increased mortality. There is no published evidence
that prophylactic antibiotics improve survival in ACLF patients, at
least to my knowledge, but in high-risk patients, e.g. to prevent SBP,
it is already accepted and recommended by the current guidelines.
The prevention of SBP and also other infections in decompensated
cirrhosis might also be the rationale for the improved survival after
prophylactic norfloxacin treatment in patients with Child C cirrho-
sis, as shown in a French multicenter study [3]. Whether this can be
extrapolated to ACLF is not yet shown, but logical.

Question 2: Which patient with ACLF do you consider
to be a good candidate for liver transplantation?

Bechstein: Ideally, a patient with ACLF should have been listed for
liver transplantation before ACLF occurs. If this is the first patient
contact with the transplant center, abbreviated listing examinations
should be carried out with infectious disease screening, imaging to
rule out cancer, and confirmation of portal vein patency as well as
cardiovascular risk assessment. Obtaining fully informed consent
poses additional challenges in this situation. Liver transplantation in
the setting of the patient being on the ventilator, depending on dialy-
sis, and needing vasopressor support should be avoided - the lethal
triad of liver transplantation. Perhaps the window of opportunity for
a successful liver transplant is missed if a graft does not become avail-
able within 1 week of the patient being in the ICU.

Berg/Engelmann: Even patients with ACLF grade 3 are potential
candidates for orthotopic liver transplantation (OLT), as it has
been recently demonstrated in an important series from France.
Although the risk for postoperative complications was significant,
the 1-year post-OLT survival rate was >80%, hence nearly equiva-
lent to the outcome seen in patients with less severe conditions.
Therefore, we consider every patient with ACLF as OLT candidate
as long as potential infections are well controlled and no other con-
traindications are present. However, there are certainly negative
predictors which speak against OLT. Patients with prolonged dis-
ease course and ongoing multiple organ failure with continued va-
sopressor support have a high likelihood for peri- and postopera-
tive complications. Moreover, there are patients with a rapidly pro-
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gressing ACLF and high CLIF-C ACLF score (>70) after 48 h of
maximal support who have a mortality rate of nearly 100% (Engel-
mann et al., unpublished data). To date, it is unclear as to whether
those patients are good candidates for OLT, considering that the
risk for complication is presumably high and the time for assess-
ment and organ allocation is short. The listing of these patients
should be discussed on an individual basis.

Bruns: Against a background of a ‘sickest first’ policy for organ
allocation, careful selection is crucial to identify patients with ACLF
who still qualify for liver transplantation. Retrospective analyses
suggest that the duration and severity of extrahepatic organ failure,
particularly hemodynamic instability and severe respiratory failure,
are associated with poor post-transplant outcomes whereas im-
provement of ACLF prior to transplant is associated with a favora-
ble prognosis. However, the ‘window for transplantation’ in pa-
tients with advanced ACLF seems small and needs to be defined.

Moreau: One could consider patients with ACLF too sick to re-
ceive a liver transplant. However, this opinion has recently been
challenged. We know that patients with 4 organ failures or more
(assessed 3-7 days after diagnosis of ACLF) have a ‘spontaneous’
28-day mortality of 100%. In other words, standard medical treat-
ment seems to be futile in these patients. This is why some investi-
gators have suggested that salvage liver transplantation could be
the only option to treat patients with high-grade ACLE. There are
two studies [4, 5] suggesting that salvage liver transplantation
could be beneficial in patients with high-grade ACLF. These results
should be confirmed because if they are affirmed the management
of ACLF would be markedly changed.

Trebicka: As suggested by Moreau, ACLF might become an in-
dication for special and urgent selection for liver transplantation.
More importantly, these data clearly show that ACLF per se is not a
contraindication for liver transplantation.

Question 3: How do you handle the coagulopathy
of advanced liver cirrhosis and ACLF before invasive
procedures or in the case of bleedings?

Bechstein: Usually, even in decompensated cirrhosis there is a
balance between coagulation and fibrinolysis. If anything, the scale
may be slightly tipped towards a procoagulatory state. This changes
dramatically when bleeding occurs, either spontaneously as in the
context of upper gastrointestinal bleeding or following injury (in-
vasive procedures, surgery). Before invasive procedures, compo-
nent therapy is essential, international normalized ratio should be
below 1.8 (Quick > 40%), and platelets should be above 50,000/ul.
In case of bleeding in cirrhotics, dependent upon circulation and
fluid balance, red blood cells and fresh frozen plasma should be
administered in a 1:1 ratio with early platelet transfusion in case of
thrombocytopenia < 50,000/pl. In case of potential fluid overload,
prothrombin complex concentrates may be necessary.
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Bruns: It has been increasingly recognized that traditional co-
agulation tests are often inadequate to assess the meticulous bal-
ance of pro- and antihemostatic factors in patients with advanced
cirrhosis. Experiences from some centers suggest that rotational
thrombelastometry (RTE) can be successfully applied to reduce the
use of coagulation factor concentrates in patients with cirrhosis
and ACLF undergoing invasive procedures or liver transplanta-
tion. Although thrombelastometry as a global coagulation measure
accounts for the interplay of all blood components and seems to be
a promising tool, it is not universally available and requires some
experience in interpretation.

Canbay: One major difficulty in the clinical management of
patients with cirrhosis is impaired coagulation with high risk for
bleeding. It is well known that bleeding and impaired coagulation
contribute significantly to the prognosis of patients with acutely
decompensated cirrhosis. In these patients, even minor interven-
tions may be associated with significant risk due to bleeding diath-
esis, which is usually corrected by administering coagulation fac-
tors to adjust classical parameters of coagulation (i.e., 50 x 10°
platelets/l or prothrombin time of 50%). However, transfusion of
coagulation factors is costly and may also induce complications
such as portal vein thrombosis and other thrombotic events. To
improve clinical management of patients with advanced cirrhosis,
RTE may be used for assessing coagulopathy. Indeed, it has already
been shown that this method can improve management in a surgi-
cal setting. Supplementation of coagulation factors according to
RTE assessment of coagulopathy significantly reduced transfused
coagulation factors compared with conventional methods. Moreo-
ver, this procedure was not associated with any bleeding or throm-
botic complications and reduced the effective cost in patient man-
agement [6].

Question 4: Do you consider extracorporeal liver
support devices as beneficial in patients with
ACLF? Are there specific situations or indications
in which you would recommend to use them?

Do you believe that the specific type of device
(or plasmapheresis) matters?

Bechstein: Currently available evidence does not support the use
of extracorporeal liver support devices in the setting of ACLF (nor
in any other setting for that matter).

Moreau: The answer is: ‘It is not so clear.’” The published results
of randomized controlled trials (RCTs) of extracorporeal liver sup-
port in ACLF are not encouraging. However, these RCTs have
been performed during the ‘pre-CANONIC’ era, using poor crite-
ria for ACLF. One should have in mind that preliminary results of
a meta-analysis of MARS trials show beneficial effects on survival
of high doses (more than 4 MARS sessions) in patients with ACLF
(reclassified according to CANONIC criteria). The paper is under
evaluation. MARS may be resuscitated in the future.
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There are sporadic case reports suggesting beneficial effects of
plasma exchange in patients with ACLF. A large European trial of
plasma exchange in patients with ACLF will start this year
(APACHE study; sponsor: European Foundation for the Study of
Chronic Liver Failure (EF Clif)) and should clarify the use of this
approach.

Trebicka: Besides the previously discussed studies, there is a
large H2020-funded project called ALIVER, which, also using a
specific device (DIALIVE), aims to treat ACLF patients. The ra-
tionale is to remove dysfunctional albumin and endotoxins and to
simultaneously replace it with functional albumin in one unit. The
expected benefits lie in the decreased levels of inflammatory and
oxidative stress mediators, which are thought to be responsible for
the development and aggravation of ACLF.

Question 5: ACLF is defined by specific organ
failures in patients with acute decompensation of
liver cirrhosis. As a consequence, patients with
ACLF are heterogeneous, e.g. with respect to the
underlying liver disease or to the precipitating
event of ACLF. In your opinion, should this patient
heterogeneity have an impact on the design of
clinical intervention trials for the treatment of
ACLF?

Bechstein: While it seems obvious for the clinician treating these
patients that there are inherent differences, e.g. when comparing a
relatively young male patient with biliary sepsis and primary scle-
rosing cholangitis as opposed to an elderly male patient with SBP,
alcoholic cirrhosis, obesity, diabetes, and cardiovascular comorbid-
ity, current data from prospective studies do not yet allow mean-
ingful stratifications on which interventions could be based. How-
ever, this does not impede the design of carefully planned interven-
tional trials. Post-hoc exploratory data analysis will then lead to
meaningful hypotheses for further studies.

Berg/Engelmann: This is a tremendously important issue that
has to be considered in every future clinical study. To us, there are
three different aspects that majorly define the heterogeneity.

First, the disease severity and number of organ failures, which de-
fine the ACLF grade. Patients with ACLF grade 3 are already ex-
cluded in most clinical trials as they often show a rapidly progressing
liver disease with high death rates and low regenerative capacity.

Second, the prognosis of ACLF is worse if triggered by infec-
tions in comparison to other precipitating events. This means that
stratification according to the precipitating event should be consid-
ered in future trials.

Third, it becomes more and more apparent that individual path-
omechanism patterns, such as inflammation, translocation, apopto-
sis, etc., are evident in a varying degree in individual patients with
ACLF. To date it is unclear whether patients with e.g. predominant
inflammation or rather apoptosis require different types of treat-
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ments. However, it is conceivable that future trials need to consider
these patterns as this might determine treatment responses.

Bruns: ACLF is a very heterogeneous syndrome in terms of un-
derlying disease, precipitating events, consecutive immune re-
sponse, and type and severity of organ failures, all of which are de-
termining course and outcome. As a consequence, treatment strat-
egies may substantially differ e.g. between patients with sterile and
infection-driven inflammation, those with severe inflammatory
and hyporesponsive states of the innate immune system, or those
patients with hepatic or extrahepatic organ failures. In addition,
the timing of the intervention is critical. In my opinion, it is virtu-
ally impossible to design trials with exhaustive stratification or
conclusive subgroup analysis for this broad range of possible con-
founders. Given the urgent need for effective therapies, clinical tri-
als should therefore pragmatically define those ACLF patients who
will likely benefit the most from the particular intervention but
without losing the representative character of the population and
still allowing for a feasible recruitment of participating centers.

Moreau: The answer is yes. For example, future interventional
studies should be contextual, aiming to improve care of patients
with severe sepsis or septic shock or of those patients with steroid-
resistant severe alcoholic hepatitis (SAH). Actually, bridge thera-
pies should be developed in patients with ACLF because of the per-
spective of liver transplantation. A better understanding of molec-
ular networks underlying context-dependent severity could help
identify novel therapies.

Another point is prevention. For a given environmental stimu-
lus (infection, excessive alcohol drinking) not all patients develop
ACLF. Future studies should identify: i) patients at risk of develop-
ing sepsis-related ACLF or SAH, and ii) therapies which could pre-
vent the development of these forms of ACLF.

Prevention of infection is a major issue in patients who survive
an episode of ACLF. Indeed, infection develops in 50% of these.
Currently, we do not know how to identify patients at risk and
which prophylaxis to use. Future studies are needed.

Trebicka: The patients” heterogeneity is important to be consid-
ered, and personalized medicine is needed in all areas of medicine
and especially in ACLF. Still, ACLF grades were chosen based on
the mortality of the respective combination of organ failures and
dysfunction, and therefore are a good tool of stratification (first
step in the direction of personalized medicine) of the patients.
Moreover, despite the heterogeneity of the ACLF patients, the
mortality rates are very homogeneous and confirmed in different
studies. Of note, ACLF is a heterogeneous group of patients with
one surprisingly homogeneous feature, i.e. massively and exten-
sively increased systemic levels of inflammatory markers, which is
the reason for or consequence of development of organ failure.
This is another topic requiring further studies, which are only pos-
sible if we consider ACLF a syndrome with some homogeneous
features, as defined in the CANONIC study and recently in the
EASL Clinical Practice Guidelines.
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Question 6: Do you apply any experimental drugs
such as N-acetylcysteine (NAC) or granulocyte-
colony stimulating factor (G-CSF) outside of clinical
studies for the treatment of patients with ACLF?

Bechstein: Both substances are not being used in the setting of
ACLF outside of clinical trials.

Berg/Engelmann: G-CSF has the potential to become an effec-
tive treatment approach in patients with ACLF. An impressive sur-
vival benefit was observed; however, only in several small and
monocentric studies which were nearly exclusively performed in
India. Hence, the broad application of G-CSF in ACLF can cur-
rently not be recommended, as confirmation of these results in
larger multicenter studies is required. Moreover, it is still unclear
in which situation G-CSF, which actually is an immune stimulator,
unfolds its regenerative capacities in a disease characterized by sys-
temic inflammation. In Germany, we are running a multicenter
clinical trial supported by the German research foundation, the
GRAFT-Study, which actively recruits patients to evaluate the ef-
fect of G-CSF in ACLF. Outside of clinical trials, individual treat-
ments should only be performed in cooperation with clinicians ex-
perienced in identifying patients who might benefit from this type
of therapy.

Bruns: Currently, we are applying G-CSF for ACLF only in the
context of a multicenter clinical trial led by the University Hospital
Leipzig. We do not use NAC in cirrhotic patients with ACLF.

Moreau: The answer is no for the following reasons:

G-CSF has been evaluated in the context of SAH in two RCT's
performed in India [7, 8]. There were limitations: open label, corti-
costeroids were not used, the presence of ACLF was not assessed,
and the RCTs have been performed in a single center (Postgradu-
ate Institute of Medical Education and Research (PGIMER) in
Chandigarh), raising the question of generalizability.

There is only 1 RCT of G-CSF in patients with ACLF. Limita-
tions were: mixed patient population (hepatitis B virus-related and
alcoholic liver disease), open label, single center (Institute of Liver
and Biliary Sciences (ILBS) in New Delhi), no trial in Europe.

NAC has been evaluated in the context of SAH. There was only
a marginal effect of NAC in a French multicenter trial in patients
with SAH treated with corticosteroids (not all had ACLF) [9]. In
one of the two Indian RCTs (see above), survival was lower among
patients receiving G-CSF plus NAC than among those who re-
ceived G-CSF alone [8].

Trebicka: There is evidence that G-CSF may be a relevant treat-
ment in ACLF, as outlined above. Especially the multicenter Ger-
man study GRAFT is not only expected to demonstrate that G-CSF
is safe but also that it might improve mortality in ACLF patients.
By contrast, while NAC in acute liver failure induced by acetami-
nophen protein adducts is standard, the evidence for NAC in
ACLF is conflicting; therefore, its use is not evidence-based.

Visc Med 2018;34:296-300 299



Participants

Prof. Dr. med. Wolf Otto Bechstein

Department of General and Visceral Surgery
Goethe-University Hospital Frankfurt
Theodor-Stern-Kai 7, 60590 Frankfurt, Germany
Wolf.Bechstein @kgu.de

Prof. Dr. med. Thomas Berg
Department of Gastroenterology, Rheumatology and Hepatology

University Hospital Leipzig

Liebigstrafie 20, 04103 Leipzig, Germany
thomas.berg@medizin.uni-leipzig.de

PD Dr. med. habil. Tony Bruns
Department of Internal Medicine IV
University Hospital Jena

Am Klinikum 1, 07747 Jena, Germany
Tony.Bruns @med.uni-jena.de

Prof. Dr. med. Ali Canbay

Department of Gastroenterology, Hepatology and Infectious Diseases
University Hospital Magdeburg A.6.R.

Leipziger Strafe 44, 39120 Magdeburg, Germany

ali.canbay @ med.ovgu.de

Dr. med. Cornelius Engelmann
Department of Gastroenterology, Rheumatology and Hepatology

University Hospital Leipzig
Liebigstrafie 20, 04103 Leipzig, Germany
cornelius.engelmann @ medizin.uni-leipzig.de

Richard Moreau, MD

Centre de Recherche sur I'Inflammation (CRI)

Institut National de la Santé et de la Recherche Médicale (INSERM)
Université Paris-Diderot

16 Rue Henri Huchard, 75890 PARIS, cedex 18 Paris, France
richard.moreau @inserm.fr

Prof. Jonel Trebicka, MD, PhD

European Foundation for the Study of Chronic Liver Failure - EF Clif
Travessera de Gracia 11, 08021 Barcelona, Spain
jonel.trebicka @ efclif.com

References

Moreau R, Jalan R, Gines P, et al: Acute-on-chronic liver failure is a distinct syndrome that develops in
patients with acute decompensation of cirrhosis. Gastroenterology 2013;144:1426-1437, 1437.e1-9.
Ferndndez J, Acevedo J, Wiest R, et al.; European Foundation for the Study of Chronic Liver Failure: Bacterial
and fungal infections in acute-on-chronic liver failure: prevalence, characteristics and impact on prognosis.
Gut 2017;DOLI: 10.1136/gutjnl-2017-314240.

Moreau R, Elkrief L, Bureau C, et al: A randomized trial of 6-month norfloxacin therapy in patients
with Child-Pugh class C cirrhosis. ] Hepatol 2017;66 (suppl):S1.

Gustot T, Fernandez J, Garcia E, et al; CANONIC Study Investigators of the EASL-CLIF Consortium: Clini-
cal course of acute-on-chronic liver failure syndrome and effects on prognosis. Hepatology 2015;62:243-252.
Artru F, Louvet A, Ruiz [, et al: Liver transplantation in the most severely ill cirrhotic patients: a multicentre
study in acute-on-chronic liver failure grade 3. ] Hepatol 2017;67:708-715.

Bedreli S, Sowa JP, Gerken G, Saner FH, Canbay A: Management of acute-on-chronic liver failure: rotational
thromboelastometry may reduce substitution of coagulation factors in liver cirrhosis. Gut 2016;65:357-358.
Singh V, Sharma AK, Narasimhan RL, Bhalla A, Sharma N, Sharma R: Granulocyte colony-stimulating factor
in severe alcoholic hepatitis: a randomized pilot study. Am J Gastroenterol 2014;109:1417-1423.

Singh V, Keisham A, Bhalla A, Sharma N, Agarwal R, Sharma R, Singh A: Efficacy of granulocyte colony-
stimulating factor and N-acetylcysteine therapies in patients with severe alcoholic hepatitis. Clin Gastroen-
terol Hepatol 2018;DOTI: 10.1016/j.cgh.2018.01.040.

Nguyen-Khac E, Thevenot T, Piquet MA, et al: Glucocorticoids plus N-acetylcysteine in severe alcoholic
hepatitis. N Engl ] Med 2011;365:1781-1789.

300

Visc Med 2018;34:296-300

Lange et al.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	CitRef_1: 
	CitRef_2: 
	CitRef_3: 
	CitRef_4: 
	CitRef_5: 
	CitRef_6: 
	CitRef_7: 
	CitRef_8: 
	CitRef_9: 


