
INTRODUCTION

Autoimmune hepatitis (AIH) is an unresolving inf-
lammation of the liver of unknown cause. It is cha-
racterized by the presence of interface hepatitis

and portal plasma cell infiltration on histologic
examination, and laboratory findings show hyper-
gammaglobulinemia with positive autoantibodies
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Girifl ve Amaç: Otoimmun hepatitli yafll› Çin’li hastalar›n klinik özelliklerinin araflt›r›lmas› amaçlanm›flt›r. Gereç ve Yöntem:
Altm›fl yafl›ndan sonra tan› alan 36 hastan›n özellikleri 50 yafl›ndan önce tan› alm›fl olan 39 hastan›nki ile karfl›laflt›r›ld›. Bulgu-
lar: Erkek - kad›n hasta oran› 1:35 (>60 yafl) ve 3:36 (<50 yafl) bulundu. Yafll› hastalarda baflvuruda siroz bulunma s›kl›¤› genç
olanlara göre anlaml› olarak yüksek (%52,8 - %15,4; p=0.001) bulundu. Ayr›ca yafll› hastalarda baflvuruda assit (%41,7-%10,3;
p=0.001) ve hipoalbuminemi (p=0.037) olma olas›l›¤› daha yüksek bulundu. Yafll› ve genç hastalar karfl›laflt›r›ld›¤›nda anti-nük-
leer antikor titrelerinin da¤›l›m› (%46.2 - %83.3; P=0.011) farkl› bulundu. Genç hastalarda HLA-DR3 s›kl›¤› daha yüksek (59.0%
- 19.4%, P<0.001) bulunurken, yafll› hastalarda HLA-DR4 s›kl›¤› daha yüksek (63.9% - 25.6%, P=0.001) bulundu. Genç hastalar-
da tedavi baflar›s›zl›¤› daha s›k görülürken (%28,2 - %9,1; 0,041), gruplar aras›nda hastal›k bafllang›c›, klinik prezentasyondaki
özellikler, biyokimyasal özellikler ve düz kas antikor pozitifli¤i benzer bulundu. Sonuç: Yafll› hastalarda, baflvuruda daha s›k si-
roz, anti-nükleer antikor pozitifli¤i ve HLA DR4 pozitifli¤i ile karfl›lafl›lmaktad›r ve tedavi baflar›s›zl›¤› daha nadirdir. Yafll› has-
talarda konvansiyonel steroid tedavilerinin kullan›lmas› etkin bir seçenek olabilir.

Anahtar kelimeler: Otoimmun hepatit, yafll› hastalar, siroz

Background/aims: To study the clinical features of elderly Chinese patients with autoimmune hepatitis. Materials and Met-
hods: The clinical features of 36 patients diagnosed at age >60 years were compared with those of 39 patients aged <50 years. Re-
sults: The M:F ratio was 1:35 (>60 years) vs. 3:36 (<50 years). The patients >60 years had a higher frequency of cirrhosis at presen-
tation than the patients <50 years (52.8% vs. 15.4%, p=0.001). The patients >60 years also had a significantly increased incidence
of ascites at presentation (41.7% vs. 10.3%, p=0.001) and lower serum albumin levels (p=0.037). There were significant differences
between older and younger patients with respect to the frequencies or titers of anti-nuclear antibody (46.2% vs. 83.3%, p=0.011). HLA
DR3 positivity occurred more frequently in the patients <50 years than in those >60 years (59.0% vs. 19.4%, p<0.001), whereas HLA
DR4 occurred more often in the patients >60 years (63.9% vs. 25.6%, p=0.001). Treatment failure occurred more frequently in the
patients <50 years (28.2% vs. 9.1%, p=0.041). However, there were no significant differences between the groups with respect to mo-
de of onset, other clinical signs at presentation biochemical parameters, and smooth muscle antibody positivity. Conclusion: El-
derly patients have a greater frequency of cirrhosis at presentation, anti-nuclear antibody, HLA DR4 positivity than patients <50
years, and they have a lower occurrence of treatment failure. Conventional corticosteroid regimens may be an effective management
for older patients with autoimmune hepatitis.
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at high titers. The diagnosis is further supported
when the criteria issued by the international auto-
immune hepatitis group (IAIHG) are met.

AIH was originally described in peripubertal fe-
males (1), and for many years it was considered to
be a condition that mainly affected young women
and is rarely seen in older people (2). With the in-
creasing aging of the population and improvement
of diagnostic facilities, AIH has also been diagno-
sed more and more in elder patients. Several gro-
ups have reported on characteristics of elderly pa-
tients with AIH (3-7). However, there have been
no reports on the clinical characteristics of elderly
Chinese patients with AIH yet.

Therefore, the aim of the present study was to eva-
luate the general status, clinical manifestations,
laboratory findings, severity of disease, response
to treatment and outcome of 36 elderly Chinese
patients diagnosed with type 1 AIH by comparing
patients presenting above the age of 60 years and
below the age of 50 years.

PATIENTS and METHODS

All patients were either hospitalized or outpati-
ents at our hospital over the past six years. A to-
tal of 75 patients with AIH were included in this
study. The diagnosis of AIH was made according
to the criteria of the International Autoimmune
Hepatitis Group (IAIHG). Of the 75 patients, 36
were diagnosed with AIH at ages above 60 years
and 39 were diagnosed at age less than 50 years
old. The diagnosis of AIH was based on criteria re-
commended by the IAIHG in the revised scoring
system in 1999 (8) (definite AIH >15 scores before
treatment and >17 after treatment; probable AIH
10-15 before treatment and 12-17 after treatment)
and a simplified IAIHG set of diagnostic criteria
(definite AIH >6 scores, probable AIH=5 scores) in
2008 (9). Other possible causes of liver diseases
including viral hepatitis, significant alcohol intake
(>40 g/day), the consumption of any medication
that might conceivably be associated with liver in-
jury, clinical or radiological data suggesting scle-
rosing cholangitis were excluded from this study.

Observation

Serum levels of total bilirubin (T-bil), aspartate
aminotransferase (AST), alanine aminotrans-
ferase (ALT), alkaline phosphatase (ALP), albu-
min (ALB), gamma glutamyl transferase (γ-GT) as
well as immune findings such as immunoglobulin
M (IgM), immunoglobulin A (IgA), immunoglobu-

lin G (IgG), anti-nuclear antibody (ANA), smooth
muscle antibody (SMA), and needle liver biopsy
were analyzed. The diagnosis of cirrhosis required
evidence of fibrosis and the presence of at least
one complete regenerative nodule. HLA-DR3 and
DR4 were determined in each individual by res-
triction fragment length polymorphism or polyme-
rase chain reaction with sequence specific primers
according to methods reported previously.

Treatment Regimens and Outcome

All 39 younger sufferers and 33 out of 36 elderly
subjects were treated with prednisolone monothe-
rapy or combined with azathioprine. Treatment
outcomes between the patients aged >60 years
and those aged <50 years were compared. Treat-
ment was continued until the pre-defined endpo-
ints of remission or treatment failure had been ac-
hieved. Remission connoted absence of symptoms,
improvement of serum AST levels to normal or ne-
ar normal (less than twice the upper limits of nor-
mal), and histological improvement to minimal or
no inflammatory activity shown by repeated liver
biopsy. Medication was then withdrawn in a gra-
dual fashion over a 6-week period. Treatment fa-
ilure connoted worsening of clinical, laboratory
and/or histological features despite compliance
with therapy. Doses of medication were then in-
creased in accordance with a previously published
protocol. Reappearance of symptoms and increase
in the serum AST level to more than threefold nor-
mal after drug withdrawal indicated relapse, and
these findings justified re-treatment. Absence of
symptoms and serum AST levels that were normal
or below the relapse threshold after drug withdra-
wal connoted a sustained remission. Clinical, labo-
ratory or histological findings during therapy that
indicated residual disease activity which had not
worsened or improved sufficiently to satisfy end-
point criteria warranted continued treatment (10).

Statistical Analysis

The Fisher exact test was used to compare dicho-
tomous variables, and the unpaired t-test was
used to compare differences in the means of conti-
nuous variables. A p-value of 0.05 was used to de-
termine statistical significance. Data are presen-
ted as the mean±standard error of the mean.

RESULTS

Patients

A total of 36 elderly patients were diagnosed with
AIH, and the clinical features of these patients are
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shown in Tables 1 and 2. The M:F ratio was 1:35
(>60 years) (35/36, 97.2%). The mean age at final
diagnosis was 66.5 years (range 60-74 years), and

the time interval from initial symptoms or preli-
minary diagnosis to final diagnosis of AIH was
24.7 months (range 4-120 months). The most fre-
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Age at presentation(years) p-value
<50 (N=39) >60 (N=36)

Mode of onset

Acute 12 (30.8%) 4 (11.1%) 0.038

Insidious 23 (59.0%) 29 (80.6%) 0.043

Asymptomatic 4 (10.3%) 3 (8.3%) 0.775

Signs and symptoms

Jaundice 25 (64.1%) 24 (66.7%) 0.149

Pale stools/dark urine 22 (56.4%) 14 (38.9%) 0.237

Abdominal distension 14 (35.9%) 11 (30.6%) 0.624

Ascites 4 (10.3%) 15 (41.7%) 0.001

Fatigue 35 (89.7%) 27 (75.0%) 0.092

Pruritus 4 (10.3%) 2 (5.6%) 0.453

Arthralgia 6 (15.4%) 3 (8.3%) 0.348

Upper GI bleeding 2 (5.1%) 2 (5.6%) 0.934

Encephalopathy 2 (5.2%) 3 (8.3%) 0.578

Table 1. Mode of onset and presenting signs and symptoms

Age at presentation (years) p-value
<50 >60

Gender, female (%) 36 (92.3) 35(97.2) 0.344

Median months to diagnosis (range) 24.2 (0.5-108) 24.7 (4-120) 0.862

Total bilirubin (μmol/L) 50.1±19.6 43.2±25.4 0.221

ALT (ULN) 201.6±150.9 205.9±124.6 0.095

AST (ULN) 230.8±108.7 200.6±118.1 0.076

ALP (ULN) 136.4±86.8 146.9±39.7 0.097

GGT (ULN) 121.9±103.2 112.8±82.8 0.146

ALB (g/L) 33.5±5.2 27.2±7.1 0.037

Serum immunoglobulin, g/L

Immunoglobulin M 146.6±79.7 138.5±56.5 0.214

Immunoglobulin A 398.3±24.9 397.1±188.3 0.231

Immunoglobulin G 3766.2±1047.2 3562.3±1372.9 0.332

Autoantibody

ANA 18 (46.2%) 30 (83.3%) 0.011

SMA 31 (79.5%) 27 (75.0%) 0.643

Cirrhosis at presentation 6 (15.4%) 19 (52.8%) 0.001

HLA DR3 n (%) 23 (59.0%) 7 (19.4%) <0.001

HLA DR4, n (%) 10 (25.6%) 23 (63.9%) 0.001

Table 2. Details of patients with a laboratory at diagnosis

ALT: Alanine aminotransferase. AST: Aspartate aminotransferase. ALP: Alkaline phosphatase. GGT: Gamma glutamyl transpeptidase. 
ALB: Albumin.



quent symptoms reported were fatigue (27/36,
75.0%) and jaundice (24/36, 66.7%). Fifteen pati-
ents had ascites (15/36, 41.7%). 19 patients had
cirrhosis (19/36, 52.8%). All the elderly patients
were found to have elevated AST and IgG levels on
routine physical examination. After ANA and
SMA measurements and liver biopsy, the diagno-
sis of AIH was made.

Clinical Feature and Laboratory Data at 
Presentation

The presenting clinical signs and symptoms were
very similar between the two groups. There was,
however, a significantly higher frequency of cirrho-
sis in the elder patients at presentation. Patients’
clinical features are shown in Table 2. As expected,
a female predominance was seen in both the older
AIH group (35/36, 97.2%) and younger AIH group
(36/39, 92.3%). There was no significant difference
in the modes of presentation (acute, insidious, or
asymptomatic) between the two groups. There was,
however, a significantly higher frequency of ascites
in the elder patients at presentation (41.7% vs.
10.3%, p=0.001). This appeared to be related to the
presence of cirrhosis, the incidence of which was
significantly different between the two groups
(52.8% vs. 15.4%, p=0.001). Serum albumin level
was lower in elderly patients (p=0.037). There we-
re no significant differences between the groups
with respect to mode of onset, other clinical signs
at presentation biochemical parameters, and SMA
positivity. There were significant differences bet-
ween older and younger patients with respect to
frequencies or titers of ANA (46.2% vs. 83.3%,
p=0.011). Analysis of the data for all patients who
had been HLA typed revealed a higher frequency of
the DR3 haplotype in the patients aged <50 years
(59.0% vs. 19.4%, p<0.001). HLA DR4 occurred mo-
re frequently in the patients aged >60 years than
in those aged <50 years (63.9% vs. 25.6%, p=0.001).

Treatment and Clinical Outcome

Treatment and clinical outcome are shown in Tab-
le 3. In terms of treatment, 3 of elderly individuals
had received none, whilst all younger sufferers
were treated with prednisolone with or without
azathioprine. The longest duration of follow-up pe-
riod was 8 years and the shortest was 6 months,
while 76.5% of these patients were on follow-up for
more than 4 years. 33 elderly subjects received
treatment with or without azathioprine. During
the follow-up, one developed cirrhosis, whilst the
remaining had chronic hepatitis or cirrhosis. The
outcomes for the three elderly untreated subjects
were as follows: one died from HCC and the two
survivors were found to have continued disease
but received no immunosuppressive therapy. The-
re were no significant differences between the two
groups with respect to proportions of patients re-
ceiving different regimens of initial or maintenan-
ce therapy. More than 50% of patients in each gro-
up showed a complete initial response to therapy.
However, treatment failure occurred significantly
more frequently in the younger patients (28.2% vs.
9.1%, p=0.041).

DISCUSSION

We described a group of 36 elderly patients with
AIH who presented for the first time at age 60 ye-
ars or older. Although AIH has been assumed to
be a disease of middle-aged woman, more and mo-
re cases have been identified in older patients.
This increase may be related to increasing attenti-
on to this disorder not only among specialists but
also among general physicians who were not fami-
liar with AIH before, owing to the revised scoring
system and the simplified IAIHG set of diagnostic
criteria for AIH proposed in 1999 and 2008, res-
pectively. This increased interest has provided an
opportunity to properly diagnose many cases in ol-
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Treatment Outcomes Treated patients <50 years Treated patients >60 years p-value
(N =39) (N=33)

Remission 22 (56.4%) 20 (61.5%) 0.719

Relapse 17 (17/22) 15 (15/20) 0.863

Sustained remission 5 (5/22) 5 (5/20) 0.863

Treatment failure 11 (28.2%) 3 (9.1%) 0.041

Continued treatment 6 (15.4%) 10 (30.3%) 0.129

Hepatic death 1 (2.6%) 1 (3.0%) 0.905

Table 3. Treatment outcomes in the young and elderly age groups



der patients as well. Czaja and Carpenter (11) ha-
ve shown that clinical characteristics of AIH in el-
derly patients are different compared to those in
younger patients in the United States. However,
there have been no reports about the characteris-
tics of patients with AIH in older age in China.

In this study, our initial result revealed no diffe-
rences in biochemical data between patients with
AIH aged >60 years and aged<50 years. In con-
trast, the patients aged >60 years had a higher fre-
quency of cirrhosis at presentation than those aged
<50 years. Therefore, our findings suggested that
elderly patients may progress to cirrhosis more ra-
pidly than young adults with type 1 AIH, or liver
disease was more indolent and therefore more ad-
vanced at the time of detection in older patients.
The latter possibility was favored because the el-
derly patients did not have laboratory evidence of
more severe inflammatory activity at presentation
than the young adults. Rapid progression to cirr-
hosis is usually associated with laboratory indices
that reflect severe disease activity (12,13), and it is
frequently associated with a poor outcome (14). Ot-
her experiences that have indicated delay in the
diagnosis and treatment of the elderly with AIH
have also recognized the high frequency of cirrho-
sis in these patients (15). These observations sup-
port the hypothesis that the elderly have an indo-
lent aggressive liver disease that frequently prog-
resses to cirrhosis prior to diagnosis. Irrespective
of mechanism, the present study and that by Cza-
ja and Carpenter (11) revealed that increased fib-
rosis is a characteristic feature of AIH in older pa-
tients. However, the exact cause is not clear, altho-
ugh differences in patients’ genetic and environ-
mental backgrounds may play a role.

We also found that the significant difference was
in the proportion of patients with ascites at acces-
sion, which was greater in the older patients. The
reason was obviously due to either a higher inci-
dence of cirrhosis in older patients or a difference
in the incidence of hypoalbuminaemia between
the two groups. A possible explanation for the in-
creased incidence of ascites in aged >60 patients is
an enhanced susceptibility to the physiological ef-
fects of fibrosis/cirrhosis with increasing age. This
concept is supported by the recent observations
that senescence is associated with pseudocapillari-
zation of the hepatic sinusoidal endothelium, and
that this in turn results in increased rigidity of the
sinusoid and increased resistance to blood flow
(16,17). These findings could in part explain the

increased prevalence of ascites with or without
cirrhosis being apparent on biopsy specimens.

Our elderly patients were distinguished from the
young adults with type 1 AIH by having a signifi-
cantly greater frequency of HLA DR4 and lower
occurrence of HLA DR3. In Europe and North
America, susceptibility to AIH type 1 is conferred
by the possession of HLA DR3 and DR4, both he-
terodimers containing a lysine residue at position
71 of the DRB1 polypeptide and the hexameric
amino acid sequence LLEQKR at positions 67-72
(18,19). These HLA associations may be the mole-
cular footprints of the prevailing environmental
triggers that precipitate AIH type 1 in different
environments. This molecule cradles the trigge-
ring antigen, and the complex activates the
CD4+T helper cells that propagate the immune
response. Multiple antigens may have structural
or conformational similarities that favor their pre-
sentation in these class II MHC molecules, and
numerous homologous peptides may trigger the
same disease. A low frequency of HLA DR4 in ado-
lescent and early adulthood patients with type 1
AIH may indicate participation of other factors be-
sides HLA DR status in the pathogenesis. Re-
cently, cytotoxic T-lymphocyte antigen-4 and prog-
rammed cell death-1, which are co-stimulatory
molecules, were reported to be associated with the
pathogenesis of AIH (8,10,20). Impairment of the-
se co-stimulatory molecules results in downregu-
lation of regulatory T cells and breakdown of self-
tolerance. Similar to the case of primary biliary
cirrhosis, interactions among several genetic fac-
tors may be important in the pathogenesis of AIH
(21). Thus, our results suggest that the restricted
range of peptides that can trigger the disease in
patients with HLA DR3 may implicate an etiologic
factor that is less frequently encountered in the el-
derly and more likely to generate a vigorous im-
mune response in the young. This transition in
susceptibility occurred at the age of 60 years abo-
ve.

This study confirms that remission can be induced
and maintained in most AIH patients on the stan-
dard corticosteroid-based immunosuppression
that has been used for several decades. Despite
52.8% of elderly patients have been diagnosed
with cirrhosis at presentation, which is high com-
pared with 15.4% in patients aged <50 years con-
sistent with other data showing that the presence
of cirrhosis does not affect steroid responsiveness.
These findings are in accord with other experien-
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ces that have emphasized the responsiveness of
the elderly to conventional treatments. Histologi-
cal cirrhosis is not associated with an impaired
treatment response (22-24). In this study, we now
extend these observations by indicating that the
elderly patients have a lower frequency of treat-
ment failure than the young adults with the disea-
se. However, the pathogenic mechanism is uncle-
ar. Like most autoimmune diseases, the theory
and research have been concentrated on geneti-
cally susceptible hosts, T cells abnormalities. El-
derly patients with HLA DR4 may be more depen-
dent on cytokines modified by corticosteroid the-

rapy than patients with HLA DR3 (25). Aging al-
ters immune responsiveness by decreasing the ex-
pression of HLA class II molecules and reducing
stimulation and proliferation of antigen-stimula-
ted T cells (26). Whether the age-related immune
transitions may affect the treatment outcome of
type 1 AIH needs further study.

In conclusion, elderly patients have a greater fre-
quency of cirrhosis at presentation and HLA DR4
than patients <50 years, and they have a lower oc-
currence of treatment failure. Conventional corti-
costeroid regimens may be an effective manage-
ment of older patients with AIH.

ZHANG  et al.

494

REFERENCES
1. Krawitt EL. Autoimmune hepatitis. N Engl J Med 2006;

354:54-66.
2. Lebovics E, Schaffner F, Klion FM, Simon C. Autoimmune

chronic active hepatitis in postmenopausal women. Dig Dis
Sci 1985; 30:824-8.

3. Czaja AJ. Special clinical challenges in autoimmune hepa-
titis: the elderly, males, pregnancy, mild disease, fulmi-
nant onset, and nonwhite patients. Semin Liver Dis 2009;
29:315-30.

4. Czaja AJ. Clinical features, differential diagnosis and tre-
atment of autoimmune hepatitis in the elderly. Drugs
Aging 2008; 25:219-39.

5. Miyake Y, Iwasaki Y, Takaki A, et al. Clinical features of
Japanese elderly patients with type 1 autoimmune hepati-
tis. Intern Med 2007; 46:1945-9.

6. Al-Chalabi T, Boccato S, Portmann BC, et al. Autoimmune
hepatitis (AIH) in the elderly: a systematic retrospective
analysis of a large group of consecutive patients with defi-
nite AIH followed at a tertiary referral centre. J Hepatol
2006; 45:575-83.

7. Granito A, Muratori L, Pappas G, et al. Clinical features of
type 1 autoimmune hepatitis in elderly Italian patients.
Aliment Pharmacol Ther 2005; 21:1273-7.

8. Alvarez F, Berg PA, Bianchi FB, et al. International Auto-
immune Hepatitis Group Report: review of criteria for di-
agnosis of autoimmune hepatitis. J Hepatol 1999; 31:929-
38.

9. Hennes EM, Zeniya M, Czaja AJ, et al. Simplified criteria
for the diagnosis of autoimmune hepatitis. Hepatology
2008; 48:169-76.

10. Czaja AJ, Freese DK. Diagnosis and treatment of autoim-
mune hepatitis. Hepatology 2002; 36:479-97.

11. Czaja AJ, Carpenter HA. Distinctive clinical phenotype
and treatment outcome of type 1 autoimmune hepatitis in
the elderly. Hepatology 2006; 43:532-8.

12. Czaja AJ, Rakela J, Ludwig J. Features reflective of early
prognosis in corticosteroid-treated severe autoimmune
chronic active hepatitis. Gastroenterology 1988; 95:448-53.

13. Czaja AJ, Carpenter HA. Progressive fibrosis during corti-
costeroid therapy of autoimmune hepatitis. Hepatology
2004; 39:1631-8.

14. Keating JJ, O’Brien CJ, Stellon AJ, et al. Influence of a
etiology, clinical, and histological features on survival in
chronic active hepatitis: an analysis of 204 patients. QJM
1987; 62:59-66.

15. Parker DR, Kingham JG. Type 1 autoimmune hepatitis is
primarily a disease of later life. QJM 1997; 90:289-96.

16. Hilmer SN, Cogger VC, Fraser R, et al. Age-related chan-
ges in the hepatic sinusoidal endothelium impede lipopro-
tein transfer in the rat. Hepatology 2005; 42:1349-54.

17. Huet PM, Villenueve JP. Microcirculation of the aging li-
ver: is getting old like having cirrhosis? Hepatology 2005;
42:1248-51.

18. Donaldson PT. Genetics in autoimmune hepatitis. Semin
Liver Dis 2002; 22:353-64.

19. Donaldson PT. Genetics of liver disease: immunogenetics
and disease pathogenesis. Gut 2004; 53:599-608.

20. Donaldson PT, Czaja AJ. Genetic effects on susceptibility,
clinical expression, and treatment outcome of type 1 auto-
immune hepatitis. Clin Liver Dis 2002; 6:707-25.

21. Czaja AJ, Norman GL. Autoantibodies in the diagnosis and
management of liver disease. J Clin Gastroenterol 2003;
37:315-29.

22. Czaja AJ. Autoimmune liver disease. Curr Opin Gastroen-
terol 2009; 25:215-22.

23. Czaja AJ. Difficult treatment decisions in autoimmune he-
patitis. World J Gastroenterol 2010; 16:934-47.

24. Strassburg CP, Manns MP. Autoimmune hepatitis in the
elderly: what is the difference? J Hepatol 2006; 45:480-2.

25. Czaja AJ, Bayraktar Y. Non-classical phenotypes of auto-
immune hepatitis and advances in diagnosis and treat-
ment. World J Gastroenterol 2009; 15:2314-28.

26. Cavet ME, Harrington KL, Ward KW, et al. Mapracorat, a
novel selective glucocorticoid receptor agonist, inhibits
hyperosmolar-induced cytokine release and MAPK path-
ways in human corneal epithelial cells. Mol Vis 2010; 16:
1791-800.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


