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Abstract
To determine whether non-alcoholic fatty liver disease (NAFLD) and intracerebral hemorrhage (ICH) are connected, and
assess the role played by NAFLD in ICH development. A retrospective study evaluated inpatients treated at the First Affiliated
Hospital of Zhejiang University. We divided the patients into Group A (ICH with NAFLD) and Group B (ICH alone).
Moreover, univariate and multivariate logistic regression analyses were performed to identify the risk factors for unfavorable
outcomes. A total of 128 patients were included: 34 ICH with NAFLD (group A) and 94 ICH (group B). Sixteen patients
exhibited an unfavorable outcome. There was no significant difference among the two groups on the underlying diseases
hypertension and heart disease. Group A had more diabetes mellitus cases (35.29% vs 12.76%, p ¼ 0.004). Levels of alanine
aminotransferase and triglyceride were higher in group A than in group B (all p < 0.05), while differences in other blood
biochemistry tests were statistically insignificant (all p > 0.05). There was a similarity in bleeding sites except for brainstem
hemorrhage, which was higher in group B patients (p ¼ 0.036). Multivariate logistic regression analysis revealed that low-
density lipoprotein (OR, 0.278; 95% CI (0.107–0.702), p ¼ 0.008) was a protective factor for ICH patients with NAFLD. The
National Institute of Health Stroke Scale (NIHSS) score at discharge (OR, 3.152; 95% CI (1.532–6.486), p ¼ 0.002) was
independent of risk factors for unfavorable outcomes. Serum levels of LDL was a protective factor. NAFLD did not increase
the unfavorable outcome of ICH patients in our study.
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Introduction

The incidence of spontaneous intracerebral hemorrhage

(ICH) prevails worldwide and is associated with disability

or death1,2, causing a heavy burden all over the world. Dur-

ing the first month of ICH ictus, >66% of patients fail to

make a good functional recovery3; mortality is 35–52% and

only 20% of all patients are independent 6 months later4,5.

ICH accounts for 10–20% of all strokes1.

Hemostatic therapy in the early hours is an effective way

to control hematoma growth6. Stringent blood control indi-

cated a favorable outcome and functional improvements in

an large cohort RCT7, and lowering blood pressure to 140

mmHg is recommended by American Heart Association/

American Stroke Association (AHA/ASA) guidelines8.

New therapeutic strategies such as stem cell therapy or

biologics, are being developed9,10. For instance, it was

reported that the application of umbilical cord blood

mesenchymal stem cells(UC-MSCs) led to a significant

improvement of neurological function in ICH rats11.
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A study by Zhao et al. demonstrated that low dose 6-bro-

moindirubin-3’-oxime (BIO) treatment was neuroprotec-

tive in a mouse model of ICH12.

Risk factors for ICH have been extensively investigated.

Patients with type 2 diabetes mellitus (T2DM), hyperlipide-

mia, and infection13 are vulnerable to suffer from ICH

attack. Besides, patients with hypertension14, cerebral amy-

loid angiopathy15, vascular abnormalities, the use of antic-

oagulant or antiplatelet drugs16, and tumor-induced

vasculitis17, are also at increased risk of ICH.

The incidence of non-alcoholic fatty liver disease

(NAFLD) is increasing worldwide18, and it constitutes a

large proportion of all liver disease. NAFLD ranges from

steatosis to cirrhosis19, and is associated with dyslipidemia,

hypertension, and obesity20–22. Several studies have docu-

mented associations between NAFLD and an increased risk

of cardiovascular morbidity23,24. However, much more

remains to be explored.

We compared patients with ICH, with or without NAFLD

to explore any possible connection between the diseases, and

assessed the role played by NAFLD in ICH development,

and risk factors for unfavorable outcomes. This study

hypothesized that if ICH and NAFLD were linked, early

intervention would improve ICH prognosis.

Materials and Methods

Inclusion and Exclusion Criteria

This retrospective study was performed on inpatients

treated in the neurology ward from January 2010 to Octo-

ber 2016 in the First Affiliated Hospital of Zhejiang Uni-

versity. We enrolled only spontaneous hemorrhagic

patients, thus excluding those with traumatic hemorrhage.

Magnetic resonance imaging (MRI) or computed tomogra-

phy (CT) confirmed all hemorrhages, thus excluding other

possible pathologies (such as tumors). All of the patients

were evaluated within 1 week of hemorrhage. Patients with

a previous history of intracranial hemorrhage were also

excluded, as were the patients treated in other hospitals

before transferring to our hospital. Patients with vascular

malformations were also excluded based on evidence from

the CT angiography or digital subtraction angiography. All

the included patients underwent liver ultrasonography to

identify NAFLD. The study excluded patients who con-

sumed >20 g/day of alcohol as presumably having alco-

holic liver disease25. Locations of ICH were divided into

Deep (thalamus, basal ganglia), Labor (the cortex sections

with or without involvement of subcortical white matter),

Brainstem, and Cerebellum. The study divided all the

patients into two groups: A (ICH with NAFLD, 34

patients) and B (ICH only, 94 patients). Both groups were

age- and sex-matched. We adhered to all relevant princi-

ples of the Declaration of Helsinki. Moreover, The Ethics

Committee of the First Affiliated Hospital of Zhejiang

University approved the study.

Clinical Data

We recorded any presumable history of hypertension, T2DM,

alcohol intake, and/or heart disease. This study defined hyper-

tension as systolic blood pressure (SBP) > 140 mmHg and/or

a diastolic blood pressure (DBP) > 90 mmHg, or a history of

antihypertensive drug use. The blood pressures during pres-

ence in the emergency room were recorded. The patients and/

or their family members estimated alcohol consumption.

Body mass index (BMI) was calculated on admission as

the weight divided by height squared (kg/m2). Systolic and

diastolic blood pressure were referred to records without

intervention at admission, all blood tests were performed

within 24 h of admission. We measured the levels of ala-

nine aminotransferase (ALT), aspartate transaminase

(AST), r-glutamyl transferase (r-GT), high-density lipopro-

tein (HDL), low-density lipoprotein (LDL), triglyceride

(TG), and total cholesterol (TC). The ICH location,

National Institutes of Health Stroke Scale (NIHSS) score,

neutrophil-to-lymphocyte ratio (NLR), infection status, and

condition at discharge were also recorded.

Outcomes

We compared condition at discharge with condition at

admission. Neurological deterioration � 4 points from the

baseline NIHSS score after initiation of treatment, or death,

was defined as an unfavorable outcome.

Statistical Analyses

This study used SPSS software ver. 21.0 for all data analy-

ses. Chi-squared or Fisher’s exact test were performed to

compare categorical variables between the groups. Contin-

uous variables were shown as means with standard devia-

tions. Also, we conducted an independent sample of

student’s t-test continuous variables between the groups. A

p-value < 0.05 was considered statistically significant.

Results

We enrolled 1155 inpatients in the neurology ward, of whom

647 were excluded because liver ultrasonography data were

lacking, 305 had incomplete data, 23 had a history of ICH,

and 52 had ICH of other etiologies. We finally included 128

patients. There were 34 ICH with NAFLD (group A) and 94

with ICH (group B) (Table 1). There was no significant

difference among the two groups on underlying diseases,

such as hypertension and heart disease. T2DM was more

prevalent in group A (35.29% vs 12.76%, p¼ 0.004). Levels

of ALT and TG were higher in group A than group B (all p <

0.05), while the difference of other blood biochemistry tests

was not significant in statistics (all p > 0.05). There was a

similarity in the bleeding sites, except for brainstem hemor-

rhage in the two groups, which was higher in group B

patients (p ¼ 0.036). Of the 34 group A patients, 1 received

surgery, compared with 11 out of 94 in group B (p > 0.05).

1034 Cell Transplantation 28(8)



In total, 16 patients had unfavorable outcomes. In the

Univariate analysis, factors associated with unfavorable out-

comes were WBC, HDL, LDL, AST, NLR, or NIHSS score

at discharge (OR, 1.191, 95%CI (1.026–1.384), p ¼ 0.022)

(Table 2). By multivariate analysis, LDL (OR, 0.278; 95%CI

(0.107–0.702), p ¼ 0.008) was a protective factor for ICH

patients with NAFLD. NIHSS score at discharge (OR, 3.152;

95%CI (1.532–6.486), p ¼ 0.002) was an independent risk

factor for an unfavorable outcome (Table 2).

Discussion

Few reports on a possible connection between ICH and

NAFLD exist; it is uncertain whether NAFLD affects ICH

Table 2. Risk Factors Associated with Unfavorable Outcome in ICH Patients with and without NALFD. Statistical Analysis was performed
using univariate and multivariate analysis. WBC: white blood cell; HDL: high-density lipoprotein; LDL: low-density lipoprotein; AST:
aspartate transaminase; NLR: neutrophil lymphocyte ratio; NIHSS: the National Institutes of Health Stroke Scale.

Variables

Univariate analysis Multivariate analysis

OR (95%CI) p OR (95%CI) p

Male 1.500 (0.503–4.70) 0.467
Age 0.998 (0.956–1.042) 0.930
WBC 1.191 (1.026–1.384) 0.022
HDL 0.164 (0.029–0.942) 0.043
LDL 0.401 (0.186–0.862) 0.019 0.278 (0.107–0.702) 0.008
AST 1.056 (1.019–1.095) 0.003
NLR 1.120 (1.030–1.217) 0.008
NIHSS at discharge 3.167 (1.568–6.395) 0.001 3.152 (1.532–6.486) 0.002

Table 1. Basic Characteristics of Patients with or without NAFLD (n ¼ 128). Data were expressed as mean+standard deviation (SD),
median (inter-quartile range) or number (percent). T2DM: type 2 diabetes mellitus; ALT: alanine aminotransferase; AST: aspartate transa-
minase; r-GT: r-glutamyl transpeptidase; HDL: high-density lipoprotein; LDL: low-density lipoprotein; BMI: body mass index; TC: total
cholesterol; TG: triglyceride; SBP: systemic blood pressure; NLR: neutrophil lymphocyte ratio; NIHSS: The National Institutes of Health
Stroke Scale.

Variables
NAFLD with ICH

(n ¼ 34)
ICH

(n ¼ 94) p value

Male 26 (76.47%) 64 (68.08%) 0.359
Age (years) 62.4 + 13.6 63.6 + 11.7 0.617
Hypertension, n (%) 30 (88.23%) 69 (73.40%) 0.077
T2DM, n (%) 12 (35.29%) 12 (12.76%) 0.004
Heart disease, n (%) 5 (14.71%) 7 (7.45%) 0.300
ALT (U/L) 20 (14.8–25) 14 (9–21) 0.003
AST (U/L) 23 (16.8–30.3) 18 (16–24) 0.056
r-GT(U/L) 25.5 (21.8–42.5) 24 (16–36) 0.172
HDL (mmol/l) 1.0 (0.8–1.2) 1.08 (0.9–1.3) 0.069
LDL (mmol/l) 2.4 (1.8–2.8) 2.2 (1.7–2.8) 0.569
BMI (kg/m2) 25.33 + 2.39 23.11 + 2.74 <0.0001
TG (mmol/l) 1.4 (1.0–2.8) 1.2 (0.8–1.5) 0.004
TC (mmol/l) 4.2 (3.4–4.9) 4.1 (3.4–4.9) 0.747
SBP(mmHg) 106.8 (93.3–117.5) 104.5 (95–114) 0.233
NLR 2.6 (1.9–5.8) 3.4 (1.9–5.8) 0.314
Infection, n (%) 7 (20.6%) 13 (13.8%) 0.410
Unfavorable outcome, n (%) 4 (12.8%) 12 (11.8%) 1
Hemorrhage location

Deep, n( %) 19 (55.9%) 43 (45.7%) 0.311
Labor, n (%) 12 (35.3%) 38 (40.4%) 0.599
Brainstem, n (%) 0 11 (11.7%) 0.036
Cerebellum, n (%) 3 (8.8%) 2 (2.1%) 0.116

NIHSS at admission 5 (4–8.3) 5 (2–11) 0.646
NIHSS at discharge 3 (1–5) 3 (1–6.3) 0.929
Treatment 0.180

Surgical 1 (4%) 11 (11.7%)
Medical 33 (94%) 83 (88.3%)
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development or severity. Therefore, we aimed to explore a

possible association. We found that Group A patients had a

greater prevalence of T2DM and a higher BMI than Group

B patients; the TG level was significantly higher in Group

A, although the HDL level was lower. However, there was

no difference between hemorrhagic features and the sever-

ity of ICH.

The ALT levels were similar in Groups A and B. ALT

may remain within the reference range in patients with

NAFLD26,27. Thus, we considered that Group A patients

exhibited early-stage steatohepatitis. Liver function did not

differ between the two groups. Table 1 illustrates that there

was no difference in ICH features between the groups,

except for hemorrhage in brainstem. The limited sample size

may explain the apparent significant difference between

group A and group B patients. There is increasing evidence

that NAFLD not only affects the liver but is also a multi-

system disease that increases T2DM, cardiovascular, and

cardiac diseases28. However, although our results showed

that NAFLD had no obvious effect on ICH severity, it

remains possible that advanced NAFLD (our patients did not

have advanced disease) affects ICH development; this will

require further investigation.

Hypertension29 and T2DM30,31 increase the risk of ICH.

As all our patients had ICH, the prevalence of these two

conditions was very high in both groups. Admission SBP

did not differ between the two groups, although mean levels

were higher than normal. A high SBP after therapy for acute

ICH suggests poor outcome32. Both diabetes and an elevated

BMI are closely associated with NAFLD, explaining the

differences evident between the two groups. An elevated

BMI may increase the likelihood of ICH33,34. Hypercholes-

terolemia and hypo-HDL cholesterolemia increase the inci-

dence of ICH35,36. Dyslipidemia is often accompanied by

fatty liver disease (FLD), explaining why Group A patients

had a higher TG but lower HDL level than Group B patients.

Surgical or medical therapy suggests no significant differ-

ence in outcome in our study, which is consistent with two

serial RCTs37,38. Less invasive surgery is a trend for ICH

therapy; however, large scale studies about its effects on

outcome are lacking. Increasing evidence suggests that

NAFLD is a major risk factor for the development of car-

diovascular disease (CVD)39, but any effect of NAFLD on

ICH development remains unclear. Risk factors for ICH

vary by ICH location. Cerebral amyloid angiopathy causes

non-ventricular hemorrhage, but ventricular hemorrhage is

always attributed to hypertension14. The NLR is used as an

indicator of inflammation caused by infection and indicates

that 20% of patients in both the Groups A and B are

infected. Therefore, NAFLD had no effect on the NLR of

ICH patients.

The NIHSS score at discharge was a risk factor for unfa-

vorable outcome in our study (OR 3.152, p ¼ 0.002), which

is consistent with the study of Ji et al40. Moreover, in a study

by Satopaa et al., comparing 19 published prognostic scores,

the authors concluded that NIHSS was the best and should be

performed to quantify risk factors for in-hospital death41.

NIHSS score at admission was not a significant prognostic

factor, which may mean that the condition is changing rap-

idly. We consider treatment initiation of NIHSS might be

more suitable for the prediction. However, because this was

a retrospective study, the original medical record data only

recorded the NIHSS score at admission, and, unfortunately,

there was no score at the beginning of treatment; hence, data

collection at various time-intervals should be more precise in

future research.

Increasingly, studies focusing on the interaction of

NAFLD with T2DM, CVD, chronic kidney disease (CKD)

are indicating that NAFLD affects multiple systems and

may associate with the pathogenesis of these extra-

hepatic chronic illnesses28. Research on the pathogenesis

of ICH is gradually being investigated, and factors affect-

ing the prognosis of ICH have also been discussed exten-

sively. Although our research achieved negative results, the

possibility of correlation between the two diseases still

cannot be ruled out. Therefore, it requires more systematic

and in-depth research.

Limitations to our study exist. Firstly, our study was a

single-centered retrospective study, which may limit gener-

alizability to other centers. Excluding a number of ICH

patients who did not undergo liver ultrasonography may

have affected our conclusion. Together with the short time

frame due to lack of follow up data, other unknown biases

may also have occurred. C-Reactive protein level is a good

indicator of ICH, but as data were lacking for >50% of

patients, we did not include this index.

In conclusion, patients with ICH and NAFLD differed

from ICH patients in terms of the prevalence of T2DM, BMI,

and HDL and TG levels, while NAFLD did not affect ICH

development or severity. LDL was a protective factor for

ICH patients with NAFLD, whereas NIHSS score at dis-

charge was a risk factor for unfavorable outcome.
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Cantú-Brito C; RENAMEVASC investigators. Spontaneous

intracerebral hemorrhage in Mexico: results from a Multicenter

Nationwide Hospital-based Registry on Cerebrovascular Dis-

ease (RENAMEVASC). Rev Neurol. 2011;53(12):705–712.

15. Meretoja A, Strbian D, Putaala J, Curtze S, Haapaniemi E,

Mustanoja S, Sairanen T, Satopaa J, Silvennoinen H, Niemela

M, Kaste M, Tatlisumak T. SMASH-U: a proposal for etiologic

classification of intracerebral hemorrhage. Stroke. 2012;

43(10):2592–2597.

16. Toyoda K, Yasaka M, Nagata K, Nagao T, Gotoh J, Sakamoto

T, Uchiyama S, Minematsu K.. Antithrombotic therapy influ-

ences location, enlargement, and mortality from intracerebral

hemorrhage. The Bleeding with Antithrombotic Therapy

(BAT) Retrospective Study. Cerebrovasc Dis. 2009;27(2):

151–159.

17. Zhang X, Xiao GD, Xu XS, Zhang CY, Liu CF, Cao YJ. A case

report and DSA findings of cerebral hemorrhage caused by

syphilitic vasculitis. Neurol Sci. 2012;33(6):1411–1414.

18. Browning JD, Szczepaniak LS, Dobbins R, Nuremberg P, Hor-

ton JD, Cohen JC, Grundy SM, Hobbs HH. Prevalence of

hepatic steatosis in an urban population in the United States:

impact of ethnicity. Hepatology. 2004;40(6):1387–1395.

19. Bambha K, Belt P, Abraham M, Wilson LA, Pabst M, Ferrell

L, Unalp-Arida A, Bass N. Ethnicity and nonalcoholic fatty

liver disease. Hepatology. 2012;55(3):769–780.

20. Leite NC, Salles GF, Araujo AL, Villela-Nogueira CA, Car-

doso CR. Prevalence and associated factors of non-alcoholic

fatty liver disease in patients with type-2 diabetes mellitus.

Liver Int. 2009;29(1):113–119.

21. Assy N, Kaita K, Mymin D, Levy C, Rosser B, Minuk G. Fatty

infiltration of liver in hyperlipidemic patients. Dig Dis Sci.

2000;45(10):1929–1934.

22. Donati G, Stagni B, Piscaglia F, Venturoli N, Morselli-Labate

AM, Rasciti L, Bolondi L. Increased prevalence of fatty liver in

arterial hypertensive patients with normal liver enzymes: role

of insulin resistance. Gut. 2004;53(7):1020–1023.

23. Kim D, Choi SY, Park EH, Lee W, Kang JH, Kim W, Kim YJ,

Yoon JH, Jeong SH, Lee DH, Lee HS, Larson J, Therneau TM,

Tu et al 1037



Kim WR. Nonalcoholic fatty liver disease is associated with

coronary artery calcification. Hepatology. 2012;56(2):605–613.

24. Thakur ML, Sharma S, Kumar A, Bhatt SP, Luthra K, Guleria

R, Pandey RM, Vikram NK. Nonalcoholic fatty liver disease is

associated with subclinical atherosclerosis independent of obe-

sity and metabolic syndrome in Asian Indians. Atherosclerosis.

2012;223(2):507–511.

25. Hamaguchi M, Kojima T, Takeda N, Nakagawa T, Taniguchi

H, Fujii K, Omatsu T, Nakajima T, Sarui H, Shimazaki M,

Kato T, Okuda J, Ida K. The metabolic syndrome as a predictor

of nonalcoholic fatty liver disease. Ann Intern Med. 2005;

143(10):722–728.

26. Chang Y, Ryu S, Sung E, Jang Y. Higher concentrations of

alanine aminotransferase within the reference interval predict

nonalcoholic fatty liver disease. Clin Chem. 2007;53:686–692.

27. Miyake T, Kumagi T, Hirooka M, Koizumi M, Furukawa S,

Ueda T, Tokumoto Y, Ikeda Y, Abe M, Kitai K, Hiasa Y,

Matsuura B, Onji M. Metabolic markers and ALT cutoff level

for diagnosing nonalcoholic fatty liver disease: a community-

based cross-sectional study. J Gastroenterol. 2012;47(6):

696–703.

28. Byrne CD, Targher G. NAFLD: A multisystem disease.

J Hepatol. 2015;62(suppl 1):S47–S64.

29. Smajlovic D, Salihovic D, , C Ibrahimagić O, Sinanovic O,

Vidovic M. Analysis of risk factors, localization and 30-day

prognosis of intracerebral hemorrhage. Bosn J Basic Med Sci.

2008;8(2):121–125.

30. Murakami Y, Huxley RR, Lam TH, Tsukinoki R, Fang X, Kim

HC, Woodward M. Diabetes, body mass index and the excess

risk of coronary heart disease, ischemic and hemorrhagic

stroke in the Asia Pacific Cohort Studies Collaboration. Prev

Med. 2012;54(1):38–41.

31. Haffner SM, Lehto S, Ronnemaa T, Pyorala K, Laakso M.

Mortality from coronary heart disease in subjects with type 2

diabetes and in nondiabetic subjects with and without prior

myocardial infarction. N Engl J Med. 1998;339(4):229–234.

32. Sakamoto Y, Koga M, Yamagami H, Okuda S, Okada Y,

Kimura K, Shiokawa Y, Nakagawara J, Furui E, Hasegawa

Y, Kario K, Arihiro S, Sato S, Kobayashi J, Tanaka E,

Nagatsuka K, Minematsu K, Toyoda K; SAMURAI Study

Investigators. Systolic blood pressure after intravenous antihy-

pertensive treatment and clinical outcomes in hyperacute intra-

cerebral hemorrhage: the stroke acute management with urgent

risk-factor assessment and improvement-intracerebral hemor-

rhage study. Stroke. 2013;44(7):1846–1851.

33. Biffi A, Cortellini L, Nearnberg CM, Ayres AM, Schwab K,

Gilson AJ, Rost NS, Goldstein JN, Viswanathan A, Greenberg

SM, Rosand J. Body mass index and etiology of intracerebral

hemorrhage. Stroke. 2011;42(9):2526–2530.

34. Matsukawa H, Shinoda M, Fujii M, Takahashi O, Yamamoto

D, Murakata A, Ishikawa R. Factors associated with lobar vs.

non-lobar intracerebral hemorrhage. Acta Neurol Scand. 2012;

126(2):116–121.

35. Bozluolcay M, Nalbantoglu M, Gozubatik-Celik RG, Benbir

G, Akalin MA, Erkol G. Hypercholesterolemia as one of the

risk factors of intracerebral hemorrhage. Acta Neurol Belg.

2013;113(4):459–462.

36. Lucic PA, Cuzdi A, Zivanovic Z, Sekaric J, Kokai ZT, Popovic

N, Novakovic PJ. Dyslipidemia as a risk factor for primary

intracerebral hemorrhage. Med Glas (Zenica). 2014;11(1):

31–36.

37. Gregson BA, Broderick JP, Auer LM, Batjer H, Chen XC,

Juvela S, Morgenstern LB, Pantazis GC, Teernstra OP, Wang

WZ, Zuccarello M, Mendelow AD. Individual patient data

subgroup meta-analysis of surgery for spontaneous supraten-

torial intracerebral hemorrhage. Stroke. 2012;43(6):

1496–1504.

38. Mendelow AD, Gregson BA, Fernandes HM, Murray GD,

Teasdale GM, Hope DT, Karimi A, Shaw MD, Barer DH;

STICH investigators. Early surgery versus initial conservative

treatment in patients with spontaneous supratentorial intracer-

ebral haematomas in the International Surgical Trial in Intra-

cerebral Haemorrhage (STICH): a randomised trial. Lancet.

2005;365(9457):387–397.

39. Bhatia LS, Curzen NP, Calder PC, Byrne CD. Non-alcoholic

fatty liver disease: a new and important cardiovascular risk

factor?. Eur Heart J. 2012;33(10):1190–1200.

40. Ji WJ, Chou XM, Wu GQ, Shen YF, Yang XG, Wang ZF, Lan

LX, Shi XG. Association between serum periostin concentra-

tions and outcome after acute spontaneous intracerebral

hemorrhage. Clin Chim Acta. 2017;474:23–27.

41. Satopaa J, Mustanoja S, Meretoja A, Putaala J, Kaste M, Nie-

mela M, Tatlisumak T, Strbian D. Comparison of all 19 pub-

lished prognostic scores for intracerebral hemorrhage. J Neurol

Sci. 2017;379:103–108.

1038 Cell Transplantation 28(8)



<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /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 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


