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Introduction. Living-donor liver transplantation (LT) is a viable and eff ective treatment option for patients with 
end-stage liver disease. Cachexia is widely recognized in medical literature as a risk factor aff ecting patient sur-
vival after LT. However, there are relatively few reports on LT in adult patients with critically low body weight. 
Materials and methods. The clinical case of successful LT in a critically underweight patient (BMI 12.9 kg/m2) 
is presented. Results. The patient’s pre-transplant preparation included intensifi ed enteral and parenteral nutri-
tion, albumin and fresh frozen plasma transfusions, diuretic therapy, multivitamins, symptomatic treatment, and 
structured exercise. At the time of transplantation, the recipient’s MELD (Model for End-Stage Liver Disease) 
score was 22. In the postoperative period, the patient had multiple complications, refl ected by a comprehensive 
complication index (Comprehensive Comprehensive) score of 99. Multicomponent rehabilitation was implemented. 
The patient was discharged 30 days after LT. During a 17-month follow-up, graft function remained satisfactory. 
Conclusion. Our experience, supported by literature data, indicates that cachexia in liver transplant recipients 
is associated with a higher overall complication rate after LT. Patients with low body weight require careful 
pre-transplant preparation, including intensive nutritional support and exercise programs. Successful treatment 
of such patients is feasible only in a multidisciplinary hospital or a transplant center with extensive expertise in 
managing complex cases.
Keywords: liver transplantation, related liver transplantation, underweight, cachexia, complications, 
rehabilitation.
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INTRODUCTION
Living-donor liver transplantation (LT) is an eff ective 

treatment method for end-stage liver disease. Patients 
with liver cirrhosis are known to often develop meta-
bolic complications [1]. Studies suggest that body mass 
index (BMI) can impact survival rates after LT [2–6]. 
At the same time, the majority of works on this topic 
are devoted to obese patients, and only a small part – to 
underweight and/or cachexic patients [7–9]. A low BMI 
(less than 18.5 kg/m2) is generally associated with poorer 
surgical outcomes, and emaciated patients should be ca-
refully prepared for upcoming surgical intervention [10]. 
LT is characterized by prolonged operative duration, 
signifi cant surgical and anesthetic risks, and extensive 
surgical trauma, all of which signifi cantly impact the 
course of the postoperative period in patients [11]. Below 
we present a clinical case of a successful LT in a critically 
underweight patient (with a body mass index of 12.9 kg/
m2): the peculiarities of the patient’s pre-transplant pre-
paration, as well as the peculiarities of the postoperative 
course and treatment of complications in this patient.

CLINICAL CASE
Patient H., 55 years old (Case No. 6729/2022), pre-

sented to our center on September 15, 2022, with comp-
laints of jaundice, abdominal distension, lower extremity 
edema, severe weakness, and a 30-kg weight loss over 
the past year. He was unable to move independently or 
care for himself.

On initial examination, his height was 189 cm and 
weight 51 kg, corresponding to a BMI of 14.3 kg/m2 (see 
Fig. 1). Diagnostic evaluation – including ultrasound, 
whole-body CT with intravenous contrast, and serologic 
testing – revealed decompensated liver cirrhosis, clas-
sifi ed as Child–Pugh Class C with a MELD-Na score of 
25. The cirrhosis was attributed to chronic hepatitis B 
and D coinfection in the active replication phase (HBV 
8 × 108 copies/mL, HDV 3 × 107 copies/mL, confi rmed 
by PCR). No signs of malignancy were detected.

The patient underwent a comprehensive work-up in 
accordance with the center’s standard protocol [12, 13], 
which confi rmed portal hypertension syndrome and as-
sociated complications, including ascites, splenomega-
ly, grade 2 esophageal varices, and thrombocytopenia 
(platelets 37 × 109/L).
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Fig. 1. Patient’s appearance: a, on fi rst examination: BMI was 14.3 kg/m2; b, on day 17 after liver transplantation: BMI was 
12.9 kg/m2; c, 10 months after transplantation: BMI was 21.8 kg/m2

а b c

Initial treatment involved antiviral therapy with ten-
ofovir 25 mg daily for HBV. A stable virologic response 
was achieved after 35 days of therapy.

The patient was admitted to our center to prepare for 
LT. At the time of admission, the MELD-Na score was 26. 
In addition to ongoing antiviral therapy, pre-transplant 
management included transfusions of albumin and fresh 
frozen plasma (FFP), diuretics, ursodeoxycholic acid, 
gastroprotective therapy (esomeprazole and a combi-
nation of algeldrate with magnesium hydroxide), and 
vitamin supplementation.

Nutritional support consisted of a high-protein, high-
carbohydrate diet, along with parenteral nutrition com-
prising amino acids, fats, carbohydrates, and electrolytes 
(total volume: 1920 mL/day), providing an estimated 
caloric intake of approximately 3,500 kcal/day. The pa-
tient also received supervised rehabilitation therapy, 
including therapeutic physical exercises.

As a result of comprehensive treatment, ascites resol-
ved completely and lower limb edema subsided. How-
ever, due to fl uid loss, the patient’s weight decreased to 
46 kg after one month (BMI 12.9 kg/m2). Despite the 
weight loss, the patient reported increased energy, re-
gained independent mobility, and was able to participate 
in physical therapy. At the time of transplantation, the 
MELD-Na score had improved to 22.

In parallel, following the standard protocol at our 
ward [12], the patient’s 35-year-old son was evaluated 
as a living related donor of the right liver lobe. No abso-
lute contraindications to liver donation were identifi ed.

On November 23, 2022, the patient underwent a right 
lobe LT from his son. The graft weighed 900 grams, re-
sulting in a graft-to-recipient weight ratio (GRWR) of 
2.0%. Surgical technique details have been described in 
previous publications [13, 14].

Intraoperatively, hepatectomy was technically 
uneventful; however, blood loss occurred during inferi-
or vena cava mobilization, necessitating intraoperative 
autologous blood reinfusion. Cold ischemia time was 
93 minutes. The right lobe graft included an additional 
substantial inferior right hepatic vein (11 mm in dia-
meter), requiring a second caval anastomosis. Warm 
ischemia time was 31 minutes.

Induction immunosuppression consisted of methyl-
prednisolone 500 mg and basiliximab 20 mg. Arterial 
anastomosis was performed using interrupted sutures. 
The splenic artery was ligated to modulate portal blood 
fl ow and prevent steal syndrome [14, 15].

Biliary reconstruction presented technical challenges 
due to the patient’s anthropometric features. Although 
the graft had a single bile duct, its deep location in the 
right subdiaphragmatic space precluded biliary-biliary 
anastomosis. Additionally, the short jejunal mesentery 
created tension during construction of the biliodigestive 
anastomosis. Nonetheless, stent placement and bile duct 
drainage were successfully completed.

The total operation time was 570 minutes, with an 
estimated blood loss of 1300 mL. Intraoperative Doppler 
sonography confi rmed satisfactory vascular anastomo-
ses with no abnormalities detected.
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Fig. 2. Laboratory dynamics of liver graft function. Asterisk indicates days when tacrolimus was administered. Cross indicates 
the days when immunosuppressive therapy was completely discontinued

The recipient was initially managed in the intensi-
ve care unit (ICU), where extubation was performed 
uneventfully 12 hours after surgery. The standard immu-
nosuppressive regimen included low-dose methylpredni-
solone and tacrolimus. On postoperative day 3, the pati-
ent developed febrile fever (up to 39 °C). In response, the 
antibacterial therapy was adjusted, and immunosuppres-
sive treatment was temporarily discontinued. Ultrasound 
on postoperative day 4 revealed fl uid accumulation in 
the right subdiaphragmatic region; diagnostic puncture 
confi rmed the presence of bile, indicating a biloma.

Despite percutaneous drainage, adequate cavity sa-
nitation could not be achieved. The patient continued to 
experience febrile episodes, and infl ammatory markers 
rose sharply (C-reactive protein: 152 mg/L; procalcito-
nin: 20 ng/mL). This clinical deterioration necessitated 
relaparotomy with abdominal cavity sanitation and re-
drainage on postoperative day 6.

Following surgery, the patient demonstrated clinical 
improvement, marked by a decline in infl ammatory mar-
kers. He was transferred from the ICU to the surgical 
ward on postoperative day 9 (day 3 after relaparotomy).

On postoperative day 10, in the evening, the patient 
vomited the food he had eaten and and subsequently 
aspirated during sleep, leading to a sharp drop in oxy-
gen saturation to 30%. No circulatory arrest occurred. 
The patient was urgently transferred to the ICU, where 
he was intubated and placed on mechanical ventilation.

Emergency fi brobronchoscopy revealed and cleared a 
substantial amount of aspirated food material (porridge) 
from both lungs. Due to the severity of the aspiration 
event, the patient required prolonged ventilatory support. 
Daily sanitation fi brobronchoscopies were performed 
twice daily.

He received comprehensive care, including broad-
spectrum antibacterial and antiviral therapy, gastropro-
tective agents, albumin and FFP transfusions, inhalation 
therapy, and symptomatic treatment. In light of ongoing 
aspiration pneumonia, persistent subfebrile and febrile 
episodes, and elevated infl ammatory markers, immuno-
suppressive therapy was withheld. Despite the compli-
cations, liver graft function remained stable throughout, 
as shown in Fig. 2.

The patient also developed recurrent bilateral pleu-
risy, necessitating repeated thoracenteses and eventual 
pleural drainage. Given his severe malnutrition and 
cachexia, a naso-intestinal feeding tube was placed en-
doscopically. Nutritional support included both enteral 
feeding and parenteral nutrition with amino acid, fat, 
carbohydrate, and electrolyte solutions.

Importantly, the patient was not sedated during the 
extended period of ventilation. He was maintained in a 
sitting position and engaged in twice-daily physical the-
rapy sessions under the supervision of a physiotherapist.

Against the background of comprehensive therapy, 
the patient showed positive clinical progress. The septic 
condition resolved, and extubation was successfully per-



37

CLINICAL TRANSPLANTOLOGY

formed on postoperative day 17 (day 7 after aspiration). 
The patient was subsequently transferred to the surgical 
ward for continued care.

Immunosuppression was maintained with tacroli-
mus monotherapy, targeting serum levels of 6–9 ng/mL. 
In addition to ongoing medical management, the patient 
received daily massage therapy and continued rehabi-
litation with physiotherapists. Liver graft function fully 
normalized.

The enteral feeding tube was removed on postoperati-
ve day 24, coinciding with the discontinuation of paren-
teral nutrition. The patient was successfully transitioned 
to full oral nutrition.

Spontaneous resolution of bile leakage occurred by 
postoperative day 26, and the safety drain from the bile 
leak site, placed earlier, had already been removed on 
postoperative day 2. A summary of the patient’s compli-
cations is presented in Table.

The patient was discharged in satisfactory condi-
tion on postoperative day 30, with stable graft function. 
He continues to be followed on an outpatient basis and 
remains alive 17 months post-transplant, with consistent-
ly stable liver graft function. His weight increased to 
78 kg, corresponding to a BMI of 21.8 kg/m2 (Fig. 1).

DISCUSSION
Sarcopenia is a well-documented complication of 

cirrhosis [1, 3]. Nevertheless, according to literature re-
view, there are signifi cantly more overweight patients 
(BMI >30 kg/m2) who are LT candidates than critically 
underweight patients [2]. In addition, most studies have 
focused on managing obese liver recipients [4–6]. For 
example, according to an analysis of the UNOS data-
base over a 22-year period, among 73,538 adult liver 
transplant recipients, less than 1% of patients had a BMI 
of less than 18.5 kg/m2 [7]. Meanwhile, the impact of 
cachexia on the survival of LT recipients has been ex-
tensively studied. Underweight status in LT recipients 
has been identifi ed as an independent risk factor that 

Table
Complications in the patient

Complication Clavien–Dindo grade
Need for parenteral nutrition 2
Biloma (puncture) 3а
Right-sided pleurisy, puncture 3а
Left-sided pleurisy, puncture 3а
Right-sided pleurisy, drainage (×2) 3а
Left-sided pleurisy, drainage 3а
Malnutrition, insertion of nasointestinal tube 3а
Aspiration pneumonia, need for daily bronchoscopies (×11) 3а
Peritonitis (relaparotomy) 3b
Aspiration 4а
Sepsis 4a
Calculation of Comprehensive Complication Index (CCI) score 99

signifi cantly impairs post-transplant survival. Analyses 
conducted across diff erent decades consistently show 
that low BMI is a signifi cant predictor of reduced survi-
val. Specifi cally, the three-year survival rate for patients 
with a BMI below 18.5 kg/m2 was 68%.

Also, according to other studies, an interesting cor-
relation was obtained when low BMI in recipients was 
adjusted for MELD [8, 9]. Patients with low body weight 
and a MELD score of either <20 or >26 had increased 
mortality rates. However, the authors failed to show any 
signifi cant relationships between other patient factors 
(e.g., comorbidities), donor factors (graft quality) and 
post-transplant mortality in patients with low BMI and 
MELD score.

Notably, liver recipients with critically low body 
weight face a markedly increased risk of infectious 
complications. Compared to individuals with normal or 
slightly elevated BMI, those with a BMI under 16 kg/
m2 had a tenfold higher risk of developing severe infec-
tions, including pneumonia, abscesses, intra-abdominal 
infections, and sepsis [4]. Interestingly, despite this 
heightened vulnerability to systemic infections, cachectic 
patients were found to have a lower incidence of wound 
infections than their normal or overweight counterparts.

Our clinical case reinforces the above fi ndings. A cri-
tically underweight patient with decompensated cirrhosis 
(Child–Pugh class C) required specifi c preparation for 
LT. In addition to antiviral therapy and management of 
cirrhosis-related complications, particular emphasis was 
placed on comprehensive nutritional support [10, 16]. 
Malnutrition in patients with cirrhosis is a known factor 
associated with poorer survival outcomes – not only 
compared to individuals with normal weight but also 
to those with obesity. A large cohort study investigated 
whether optimizing nutritional status prior to LT could 
improve outcomes. The authors demonstrated that each 
unit increase in BMI resulted in a 2% decrease in morta-
lity rate [16]. However, this study did not account for the 
patient’s dry weight in the calculations. In our case, des-
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pite comprehensive therapy for cirrhosis complications 
and adequate nutritional support through enteral and 
parenteral methods, the patient’s body weight decreased 
due to removal of excess fl uid, ultimately achieving the 
patient’s dry weight. Nevertheless, this reduction was 
accompanied by an improvement in the patient’s overall 
condition, allowing for independent movement, partial 
self-care, and engagement in physical exercises.

Postoperative complications were assessed using the 
Clavien–Dindo classifi cation. However, this system does 
not account for the cumulative burden of multiple com-
plications in a single patient. Therefore, we also utilized 
the Comprehensive Complication Index (CCI), which 
off ers a more nuanced evaluation by integrating all post-
operative complications into a single score. In this case, 
the patient’s CCI was 99 – approaching the maximum 
score of 100, which corresponds to patient death – indi-
cating the extreme severity of the postoperative course 
[17].

Regarding the postoperative complications observed 
in our recipient, we believe cachexia was a signifi cant 
contributing factor. The development of bile leakage 
was primarily infl uenced by the patient’s anthropome-
tric characteristics, which created technical challenges 
in the formation of the biliodigestive anastomosis. Bi-
liary stenting subsequently necessitated percutaneous 
drainage of the resulting biloma and ultimately led to 
relaparotomy. Aspiration pneumonia, followed by sepsis, 
further complicated the clinical course.

Сachexia is known to be an independent risk factor 
for aspiration and aspiration-related complications [18]. 
In this case, daily tracheobronchial drainage and com-
prehensive antibacterial therapy facilitated resolution of 
the pneumonia and a return to spontaneous breathing.

Despite intensifi ed nutritional support and albumin 
supplementation, ongoing protein-energy malnutrition, 
combined with multiple infectious complications, re-
sulted in the development of bilateral pleural eff usions, 
which required thoracentesis and subsequent pleural 
drainage.

A key component of successful rehabilitation in such 
patients, in addition to nutritional support, is early and 
sustained physical activation [10]. Notably, the patient 
was not sedated even during prolonged mechanical 
ventilation and engaged in passive and active physical 
exercises in lying and sitting positions. Physical the-
rapists and massage specialists were actively involved 
in the rehabilitation process. It was only through this 
comprehensive, multidisciplinary approach that we were 
able to save the patient and discharge him in satisfactory 
condition.

CONCLUSION
Our experience, supported by literature data, indicates 

that cachexia in liver transplant recipients is associated 
with a higher overall complication rate after LT. Pati-

ents with low body weight require careful pre-transplant 
preparation, including intensive nutritional support and 
exercise programs. Successful treatment of such pati-
ents is feasible only in a multidisciplinary hospital or a 
transplant center with extensive expertise in managing 
complex cases.

The authors declare no confl ict of interest.

REFERENCES
1. Salimov UR, Stoma IO, Fedoruk DA, Kovalev AA, Scher-

ba AE, Rummo OO. Sarcopenia in chronic liver disease, 
can we predict complications? Transplantologiya. The 
Russian Journal of Transplantation. 2022; 14 (4): 408–
420. https://doi.org/10.23873/2074-0506-2022-14-4-
408-420.

2. Pelletier SJ, Schaubel DE, Wei G, Englesbe MJ, 
Punch JD, Wolfe RA et al. Eff ect of body mass in-
dex on the survival benefi t of liver transplantation. 
Liver Transpl. 2007; 13 (12): 1678–1683. https://doi.
org/10.1002/lt.21183.

3. Salimov U, Kovalev A, Stoma I, Fedoruk A, Rummo O. 
Evaluation of Factors Aff ecting Long-Term Survival 
after Liver Transplantation. Surgery. Eastern Euro-
pe. 2023; 12 (3): 238–247. https://doi.org/10.34883/
PI.2023.12.3.016.

4. Diaz-Nieto R, Lykoudis PM, Davidson BR. Recipient 
body mass index and infectious complications following 
liver transplantation. HPB (Oxford). 2019 Aug; 21 (8): 
1032–1038. https://doi.org/10.1016/j.hpb.2019.01.002.

5. Van Son J, Stam SP, Gomes-Neto AW, Osté MCJ, Blok-
zijl H, van den Berg AP et al. Post-transplant obesity 
impacts long-term survival after liver transplantati-
on. Metabolism. 2020 May; 106: 154204. https://doi.
org/10.1016/j.metabol.2020.154204.

6. García-Fernández N, Cepeda-Franco C, Beltrán-Mi-
randa P, García-Muñoz P, Álamo-Martínez JM, Padillo-
Ruiz FJ, Gómez-Bravo MÁ. Body Mass Index as a Prog-
nostic Factor in Liver Transplantation. Transplant Proc. 
2020 Jun; 52 (5): 1493–1495. https://doi.org/10.1016/j.
transproceed.2020.03.008.

7. Dick AA, Spitzer AL, Seifert CF, Deckert A, Carithers RL 
Jr, Reyes JD, Perkins JD. Liver transplantation at the ex-
tremes of the body mass index. Liver Transpl. 2009 Aug; 
15 (8): 968–977. https://doi.org/10.1002/lt.21785.

8. Bambha KM, Dodge JL, Gralla J, Sprague D, Big-
gins SW. Low, rather than high, body mass index con-
fers increased risk for post-liver transplant death and 
graft loss: Risk modulated by model for end-stage liver 
disease. Liver Transpl. 2015 Oct; 21 (10): 1286–1294. 
https://doi.org/10.1002/lt.24188.

9. Bari K, Sharma P. Impact of body mass index on post-
transplant outcomes reexamined. Liver Transpl. 2015 
Oct; 21 (10): 1238–1240. https://doi.org/10.1002/
lt.24227.

10. Joliat GR, Kobayashi K, Hasegawa K, Thomson JE, 
Padbury R, Scott M et al. Guidelines for Perioperative 
Care for Liver Surgery: Enhanced Recovery After Sur-
gery (ERAS) Society Recommendations 2022. World J 



39

CLINICAL TRANSPLANTOLOGY

Surg. 2023 Jan; 47 (1): 11–34. https://doi.org/10.1007/
s00268-022-06732-5.

11. Lee DD, Li J, Wang G, Croome KP, Burns JM, Per-
ry DK, Nguyen JH et al. Looking inward: The impact 
of operative time on graft survival after liver transplan-
tation. Surgery. 2017 Oct; 162 (4): 937–949. https://doi.
org/10.1016/j.surg.2017.05.010.

12. Semash K, Janbekov Т, Akbarov М, Usmonov A, Gaibul-
laev Т. Stages of preparation and examination of related 
liver donors and their perioperative management. Colo-
proc. 2023; 15 (1): 41–54. https://doi.org/10.56121/2181-
4260-2023-1-41-54.

13. Semash K, Dzhanbekov T, Akbarov M, Mirolimov M, Us-
monov A, Razzokov N et al. Implementation of Living 
Donor Liver Transplantation Program in the Republic 
of Uzbekistan – Report of First 40 cases. Clin Trans-
plant Res. 2024 Jun 30; 38 (2): 116–127. https://doi.
org/10.4285/ctr.24.0013.

14. Semash KO, Dzhanbekov TA, Gaybullaev TZ. Single 
center experience of intraoperative ligation of the splenic 
artery for prevention of splenic artery steal syndrome in 
patients after living donor liver transplant. Transplanto-
logiya. The Russian Journal of Transplantation. 2024; 

16 (2): 230–243. https://doi.org/10.23873/2074-0506-
2024-16-2-230-243.

15. Semash KO, Dzhanbekov TA, Akbarov MM. Vascular 
complications after liver transplantation: contempora-
ry approaches to detection and treatment. A literature 
review. Russian Journal of Transplantology and Artifi -
cial Organs. 2023; 25 (4): 46–72. (In Russ.). http://doi.
org/10.15825/1995-1191-2023-4-46-72.

16. Orci LA, Majno PE, Berney T, Morel P, Mentha G, 
Toso C. The impact of wait list body mass index chan-
ges on the outcome after liver transplantation. Transpl 
Int. 2013 Feb; 26 (2): 170–176. https://doi.org/10.1111/
tri.12017.

17. Lai Q, Melandro F, Nowak G, Nicolini D, Iesari S, Fa-
solo E et al. The role of the comprehensive complication 
index for the prediction of survival after liver transplan-
tation. Updates Surg. 2021 Feb; 73 (1): 209–221. https://
doi.org/10.1007/s13304-020-00878-4.

18. Niederman MS, Cilloniz C. Aspiration pneumonia. Rev 
Esp Quimioter. 2022 Apr; 35 Suppl 1 (Suppl 1): 73–77. 
https://doi.org/10.37201/req/s01.17.2022.

The article was submitted to the journal on 25.06.2024



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [3386 3386]
  /PageSize [612.000 792.000]
>> setpagedevice


