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Abstract

Background and aims

Few studies with diverging results and a small sample size have compared
autoimmune hepatitis (AIH) in the elderly to younger patients. The aim of this
study was to unbiasedly investigate the role of age in behaviour and treatment

outcome of AlH.

Methods
All patients with probable or definite AIH type 1 in four tertiary academic centres
were included in this retrospective -and since 2006 prospective- cohort sfudy.

Influence of age on presentation, remission and outcome of AlH were investigated.

Results

359 patients were included. Presence of cirrhosis at AIH diagnosis around 30%
was independent of age. ALAT was higher at age 30-60 years on AlH diagnosis,
and above age 60 there were less acute onset, less jaundice and more concurrent
autoimmune disease. Remission was reached in 80.2%, incomplete remission in 18.7%,
only 11% (all aged 50-65) was treatment-refractory. Age was not an independent
predic’ror of remission, while cirrhosis was. Above age 45 there was more diobe’res,
above age 60 more loss of remission. Rate of progression to cirrhosis was 10% in the
10 years after diagnosis and unrelated to age at AIH diagnosis. With onset below
age 30 there was more o|eve|opmenf of decompensofed cirrhosis over time. With
higher age at AlH diagnosis there was a lower survival free of liver-related death

or liver frgnsp|onfoﬂon

Conclusions
AlH presents at all ages. Age influences features at diagnosis, but not response to
treatment, while survival without liver-related death or liver ’rronsp|onfoﬂon decreases

with higher age at diagnosis.

Keywords

Autoimmune hepo‘ri‘ris,— freatment outcome; age of onset;



D) [ .
Role of age in presentation, response fo H*ergpy and outcome of autoimmune Fepuﬂﬂs

Introduction

Autoimmune hepatitis (AIH) is a chronic progressive inflammatory liver disease
responsive to immunosuppression (1, 2). Originally AIH was believed to be a disease
of young women (3, 4). Currently it is known that AIH can present at all ages. Several
studies indicate an incidence pattern with two age peaks, one in the second decade
and one between the fourth and sixth decade (5-9). Others show a single peak
between the fourth and seventh decade (10-12).

Ten studies with relatively small sample size have specifically addressed AlH in
e|o|er|y patients with an orbi’rrory age cut-off at 60 or 65 years and have yie|deo|
diverging results (5, 6, 8-15). These data were recently included in a meta-analysis
which concluded 20% to 25% of patients are above the age of 60 at diagnosis, that
patients above 60 years of age were more |i|<e|y to be cirrhotic and asymptomatic
at diagnosis, had the same response to treatment as compared to younger patients,
but were less |il<e|y fo re|opse after withdrawal of treatment (16). The aim of this
multicentre, refrospective, observational s’rudy was fo unbioseo”y investigate the role
of age at diagnosis regarding presentation, response to therapy and outcome in a

large group of patients with AIH type 1.

Patients and Methods

All patients diagnosed with probable of definite AIH according to the International
AlH group (IAIHG) criteria from four academic centres were included (1). Since
Augusf 2006 all previous|y known and new patients are prospecfive|y included in a
national database. All patients with anti-LKM antibodies -which were only present
in the younger group, presumably with AIH type 2, which has a different clinical
course- and patients with over|op syndromes, as defined by the Paris criteria for
PBC and by cholangiography criteria for PSC, were excluded (2, 17, 18). Informed
consent was obtained from each patient included in the study and the study protocol
conforms to the ethical guidelines of latest revision of the 1975 Declaration of Helsinki
as reflected in a priori approval by the institution’s human research committee. Data
concerning mode of presentation, baseline clinical, laboratory and liver histological
choroc’reris’rics, concomitant autoimmune diseose, results and adverse effects of
immunosuppressive tfreatment and long-term prognosis, were retrospectively retrieved
by chart review. The mode of onset could be acute (symptom onset to diagnosis less
than six monfhs), insidious (sympfom onset fo diognosis more than six morﬁhs) or

asymptomatic (no symptoms, AlH accidentally discovered). Response to treatment
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was defined according to the criteria in the AASLD guideline (19). Treatment failure
was defined as: worsening of clinical, laboratory and - if available- histological
features of interface hepatitis despite compliance with therapy. Incomplete response
was defined as some improvement in clinical laboratory without normalization of
serum aminotransferases and - if available- histological presence of interface
hepatitis despite compliance with therapy. Remission was defined as disappearance
of symptoms, normal serum aminotransferases, bilirubin and |gG, -and if his’ro|ogy
was available- no interface hepofifis or normal hepo’ric tissue or inactive cirrhosis;
Loss of remission was defined as an increase in serum aminotransferase levels above
the upper limit of normal on at least two occasions after hoving been in remission with
or without clinical symptoms and the need to odjus’r or reinstitute o|rug fheropy (20).
Relapse was defined as serum aminotransferase levels of more than threefold the
upper limit of normal after hoving been in remission. Decompensofed cirrhosis was
defined as presence of ascites, hepoﬂc encepho|opofhy or oesophogecﬂ varices.
Duration of follow up was defined as the time between diagnosis and the date of
last oufpatient appointment, liver fronsp|onfo’rion or death. Primary endpoinfs were
presentation, remission and the combined endpoin’r of liver-related death or liver
transplantation. Secondary endpoints were differences in biochemistry and serology,
symptoms, mode of presentation, concurrent autoimmune diseases, initial and
maintenance freatment regimens, number of switches of ’rheropy, adverse effects of
treatment, episodes of loss of remission, number of relapses, cirrhosis at presentation
and disease progression (to cirrhosis, decompensated cirrhosis, liver transplantation

or death). Results were repor’red across all ages and with a 60- and 65—yeor—cuf—oﬁ(.

For statistical analysis ANOVA, Fisher's exact test, Chi square test, Mann Whitney
U test and independent samples T test were used where appropriate. Kaplan Meier
(KM) survival analysis, Cox regression analysis, Poisson distribution and log-rank test
were used fo correct for the statistically significant differences in follow up. p<0.05

was considered the level of significance.

Results

Presentation

A total of 359 patients with probob|e and definite AIH were identified from four
academic centres. The distribution of the age at diagnosis showed a bimodal pattern
(Figure 1). Symptoms and laboratory values per age category are shown in table 1.
There was a similar percentage of cirrhosis (mean 29.7%) at diagnosis of AlH

across ages. There were no significant differences across age categories in mode of
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presentation; nevertheless there was a trend towards less acute presentation with
AlH onset above the age of >60 years, more asymptomatic presentation with onset
between 40 and 70 years, more insidious presentation between 70 and 79 years,
and less insidious presentation with onset at 40-49 years. The incidence of HLA-DR4
with onset at or above 40 years versus below 40 years was 35% vs 12.5% (p=0.001).
Alanine aminotransferase (ALAT) levels were higher in patients with ages 30-60
years at onset (p<0.001), while alkaline phosphatase (ALP), ALP/ALAT ratio and
albumin serum levels were similar across ages categories. International normalized
ratio op prothrombin time (INR) was higher with onset below 20 years (p<0.05)
and between 40-49 years (p<0.05) of age at onset. There was more jaundice with
diagnosis of AlH below 60 versus at/above 60 years (47.7% vs 26.1%, p=0.001).
Incidence of fatigue was not different across ages. Frequencies of other symptoms
were too low to reliably assess differences across age categories. Histological
parameters were not different across age categories (not shown). Seventy-three
patients (20%) were 60 years of age or older (= 60 group or elderly group) and
286 patients (80%) were younger than 60 years of age (< 60 group or younger
group). Baseline clinical, laboratory and histological characteristics for these age
categories are shown in Table 2 and symptoms at presentation in Figure 2 (and with
65 years as cut-off in figure S1). Patients with onset at 60 years or later presented
with significantly lower serum ALAT levels (430 vs 670 IU/l, p<0.001) and more
concurrent autoimmune disease (33% vs 20%, p<0.05).

In the group with onset above 60 years of age 24 patients (33%) had a concurrent
autoimmune disorder inc|uding Jrhyroio| disease (n=12), coeliac disease (n=2),
ulcerative colitis (n=2), arthritis (1=2), Sjogren’s syndrome (n=2), scleroderma (n=2),
systemic |upus ery’rhemofosus (n=1), type one diabetes (n=1), Guillain Barré syndrome
(n=1) and Crohn’s disease (n=1). Two patients with onset above 60 were diagnosed
with two concurrent autoimmune diseases. Below 60 years of age 57 patients (20%)
had a concurrent autoimmune disorder inc|uo|ing ’rhyroid disease (n=27), ulcerative
colitis (n=8), systemic lupus erythematosus (n=6), type one diabetes (n=4), coeliac
disease (n=2), Crohn’s disease (n=2), sarcoidosis (n=2), unclassified connective tissue
disease (n=2), arthritis (n=1), haemolysis (n=1), Sjogren’s syndrome (n=1), Henoch
Schénlein purpura (n=1), idiopathic thrombocytopenia (n=1), multiple sclerosis (n=1)
and myasthenia gravis (n=1). Three patients with onset before age 60 were diagnosed
with two concurrent autoimmune diseases. The patients above 60 significonﬂy less
often had an acute mode of presentation (10.0% vs 23.2%, p= 0.016 ) (Figure 2).
There were similar rates of insidious (70.0% vs 61.4%, p=0.187) and asymptomatic
presentation (20.0% vs 15.4%, p=0.365) above and below 60 years of age at onset.
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Figure 1 Distribution of age at diagnosis of AIH in 359 patients with AlH type 1
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Figure 2 Symptoms at AlH diagnosis up to 60 years and at or above 60 years of age
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There were no other significant baseline differences in presentation of AlH related

to age. There also was no difference in percentage of patients with cirrhosis at

diagnosis of AIH across ages. There were no differences in lead-time (time before

referral while there was suspected liver disease (e.g. in patients with age of onset

below and above 60: p = 0.637).

Table 2 Clinical, laboratory and histological characteristics at diagnosis

< 60 group > 60 group p-value
(N = 286) (N = 73)

Age at diagnosis (year) 375 (5-59) 66 (60-84)

Follow up (months) 108 (1-516) 72 (2-249) <0.001

Gender (male/female) 64/299 15/58 0.874

AlH Score 16 (10-22) 17 (11-22) 0949

Alkaline phosphatase (1U/I) 154 (27-2197) 140.5 (56-391) 0.154

Alanine aminotransferase (1U/1) 449 (13-3478) 302 (26-29792) 0.004

19G (g/)) 999 (8.9.75) 034 (82-607) 0978

ANA positive 166/246 (68%) 51/71 (72%) 0.563

SMA positive 150/240 (63%)  44/68 (65%) 0778

AMA positive 13/249 (5%) 3/72 (4%) 1.000

SLA positive 13/250 (5%) 4/71 (6%) 1.000

6-ANCA positive 42/250 (17%) 13/71 (18%) 0725

Cirrhosis at diagnosis 81 (28%) 25 (34%) 0.310

Concurrent autoimmune disease 57 (20%) 24 (33%) 0.027

HLA typing (N = 144) (N = 28)

HLA DR3 88 (61%) 15 (54%) 0.529
HLA DR4 35 (24%) 9 (39%) 0477

Histological features (N = 249) (N = 65) 0.806
Interface hepatitis 298 (92%) 59 (91%) 0.372
Plasma cell infiltrate 248 (99%) 64 (99%) 0.068
Biliary changes 16 (6%) 9 (14%)

Mode of presentation (N = 246) (N =70) 0.034
Asymptomatic 38 (15%) 14 (20%) 0.365
Insidious 151 (61%) 49 (70%) 0187
Acute 57 (23%) 7 (10%) 0016

Median (range), Number (percentage), Number/Number known or measured (percentage)
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Treatment, remission and side-effects

Details on treatment effects are shown in table 3. A mean of 80.2% of patients
reached remission and 18.7% incomplete remission, with overall no differences
between categories of age at AlH presentation. There were only 4 cases (1.1% of
patients) of treatment failure, all with age on presentation between 50 and 65 years
of age. In 287 patients both response to therapy and time to remission after diagnosis
were known. With KM survival analysis (censored for loss to follow-up, death or liver
transplantation) there was less remission in patients with AIH diagnosis before age
25 than at/after age 25 years (p=0.005)(Figure 3A). There was a similar trend with
age cut-off at 30 years (p=0.089)(Figure 3B), while there was no difference with
age cut-off at 40 years (p=0.619)(Figure 3C), at 50 years (p=0.618)(Figure 3D),
at 60 years (p=0.981)(Figure S2A) or 65 years(p=0.842)(Figure S2B). With cirrhosis
at AlH diagnosis there was less remission than without cirrhosis (p<0.001).

As a continuous variable age at diagnosis was not a predictor of remission (p=0.410).
While age at AIH diagnosis below 25 years was a predictor of less remission in
univariate analysis (exp[B]=0.706, 95%C| 0.519-0.961, p=0.027), in multivariate
analysis it was not a predictor that was independent (exp[B]= 0.743, 95%Cl 0.546-
1.011, p=0.059) from absence of cirrhosis at diagnosis which was a significant
predictor of remission (exp[B]=1.807, 95%Cl 1.350-2.419, p<0.00]1).

Loss of remission occurred in mean 60.4% (range 50-100%) of patients and was
independent from age at AlH onset. Relapse occurred in mean 42.5% (range
33.3-55.8%) of patients and -except for age at/above versus below 60- was also
independent from age at AlH onset.

4/
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Treatment details in patients with onset above and below 60 years of age are shown
in Table 4. There were no significon’r differences in initial fheropy, immunomodulator
changes (Poisson distribution, relative risk 0.96 (95% Cl 0.65 - 1.43)) and maintenance
fheropyA One hundred and forfy—six patients (41%) experienced one or mu|fi|o|e side
effects of either the predniso|one, the immunomodulator or both. Ninety-six of the
359 patients (27%) developed side effects as a result of corticosteroid therapy.
Diabetes was more frequent with age at AlH onset at or above 45 years versus
below 45 years (10.6% vs 4.5%, p=0.028). Twenty-five of the 359 patients (7%)
developed side effects of the immunomodulator, mostly azathioprine, while there

was no significant difference across ages.

In the group with onset at/above versus below 60 years there were no differences
in rates of remission, incomp|e’re response and treatment failure (Table 5). Despite
the absence of differences in loss of remission across age categories, corrected for
follow-up time the patients with onset below 60 experienced significantly less loss of
remission than those with onset above 60 years of age (Poisson distribution, relative
risk 1.38 (95% CI 1.05 - 1.82, p=0.022)). There was no significant difference in relapse
rate after remission in patients with onset below or above 60 years of age (Poisson

distribution, relative risk 1.2 (95% Cl 0.78 - 1.86)).

Progression of disease

Details on progression of disease across ages at onset are shown in table 6:
progression to cirrhosis seemed to occur more Frequenﬂy with AlH onset before
age 30 than at or above 30 years of age (13.3 vs 6.6%. p=0.036). However,
correcting for differences in Fo||ow—up time with Kop|on-Meier survival ono|ysis there
was no such difference: patients before age 30 versus those at or after age 30 at
AlH diagnosis remained free of cirrhosis in 86.6% versus 85.8% of cases in 160
months from diagnosis (p=0.533). With other cut-offs for age at AlH diagnosis with
KM analysis there also was no significant difference in rate of developing cirrhosis
(with age 40 p=0.983; with age 50 p=0.963; with age 60 p=0.607; with age 65
p=0.104). The percentage of patients without cirrhosis at AIH diagnosis remaining
free of cirrhosis at 1/2 , 1, 2, 3, 4, 5, 10 and 20 years during follow-up after AIH
diagnosis was 99.7% (SE 0.3%), 99.1% (SE 0.5%), 98.2% (0.7%), 97.9% (SE 0.8%),
97.2% (0.9%), 96.5% (1.1%), 90.7% (2.0%) and 85.1% (2.9%) respectively (Figure 4).
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Table 4 Treatment details

< 60 group 2 60 group p-value
(N =286) (N =792)
Initial therapy 235 (82%) 57 (80%) 0.160
Prednisolone and azathioprine 29 (10%) 5 (7%)
Prednisolone 7 (2%) 5 (7%)
No medication 5 (2%) 1 (1%)
Budesonide and azathioprine 4 (2%) O (0%)
Budesonide 6 (2%) 4 (5%)
Other!
Maintenance therapy 99 (35%) 19 (26%) 0.208
Prednisolone and azathioprine 57 (20%) 18 (25%)
Azathioprine 27 (9%) 1 (15%)
No medication 23 (8%) 7 (10%)
Prednisolone 17 (6%) 3 (4%)
Budesonide and azathioprine 63 (22%) 14 (20%)
Other?
Side effects 18 (41%) 28 (39%) 0.789
Corticosteroids
Osteoporosis 35 (12%) 5 (7%) 0.294
Cushingoid changes 29 (10%) 4 (6%) 0.360
Steroid induced diabetes 15 (5%) 12 (16%) 0.004
Immunomodulator
Leukopenia 13 (5%) 3 (4%) 1.000
Gastro-intestinal symptoms 12 (4%) 2 (3%) 0.744
Other® 18 (6%) 4 (6%)

! Prednisolone and 6-mercapopurine, ursodeoxychohc acid, predniso\one and ozo‘rhioprine and
ursodeoxycho\ic acid, predniso|one and ursodeoxycho\ic acid, infliximab, ozo‘rhioprine.

2 23 combinations of mycopheno|o‘re mofetil, budesonide, 6-mercaptopurine, ‘rhioguonine,
cyc\osporine, ursodeoxychohc acid, predniso|one, tacrolimus and ozo‘rhioprine.

> Hair |oss, or‘rhro|gio, liver enzyme elevations and rash.

Table 5 Outcome regarding response to treatment at the end of follow up of all AIH patients
up to 60 years of age versus 60 years of age and above

< 60 group >60 group p-value
(N =286) (N =73)
Remission 2392 (81%) 55 (76%) 0.368
Incomplete response 51 (18%) 16 (22%) 0.393
Treatment failure 3 (1%) 1 (1%) 0.806
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Figure 4 Survival free of cirrhosis in those without cirrhosis at AIH diagnosis

Progression to decompensated cirrhosis was more frequent with age at onset of AIH
below versus at/above 30 years (p=0.02), while there was no difference with AlH
onset below versus at/above ages 40 (p=0.09), 50 (p=0.32), or 60 years (p=0.61)
(Figure 5A-D).

Survival free of progression to all (combined liver-related or unre|o’reo|) death or
liver transplantation was not different in KM survival analysis with AIH onset before
or at/after 30 (87.5 vs 90.0% at 384 months ,p=0.413), 40 (86.3 vs 90.8% at 152
months, p=0.994), 50 (91.9% vs 89.2% at 144 months, p=0.853), or 60 years of
age (90.0 vs 85.8% at 144 months, p=0.809). Based on table 6 there appears to
be more liver-related death with AIH onset at or above 45 years versus below 45
years of age (5.6% vs 2.2%, p=0.004), while liver transplantation was more frequent
with AlH onset below 45 years of age versus with onset at or above 45 years of age
(6.7% vs 2.2%, p=0.042). Correcting for follow-up time with KM survival analysis
survival free of liver-related death or liver ’rronsp|on’rofion was higher for patients
with AlH diagnosis before than at/after 30 years of age: (p=0.019)(Figure 6A) or
40 years of age (p=0.026) (Figure 6B). Survival free of liver related death or liver
transplantation was similar with age below 50 versus at/above 50 years at diagnosis
(p= 0.447)(Figure 6C), but higher with age below 60 versus at/above 60 years at
diagnosis (p= 0.012)(Figure 6D), or 65 years at diagnosis (p=0.004)(Figure S3).
So, except below and at/above 50 years, with higher age at AlH diagnosis there

was more liver-related death or liver transplantation.



in presentation, response fo Hweropy and outcome of autoimmune hepoﬂﬂs

Role of age

PAPN|PXS 242M SIN|PA BUISSIWL YHIM S2SDD SOI4SIH04S PUD $26D4Uad12d 4O UOID|ND|DD J04 "UDIP3|A| ‘(260judd12d) JaquinN

§¢50  (%0S) L (%S) (%9) ¢ (%L) S (%¢) & (%¢) 1 (%¥) o (%5) ¢ (%0) 0 yo2Q
¥O00 (%0S) L (%0)0  (%9) ¢  (%L) S (%) 1 (%2) 1 (%)L (%9) T (%0) O UY4D2p payp|al JaAI]
9090 (%0)0  (%0) 0 (%3) (%1) 1 (%) v (%9) ¢ (%9) ¢ (%) ¥ (%0) 0 uolDIUD|dSUDY J2AIT
6700 (%0) 0  (%0l) o (%Q) ¥ (%¢) o (%S) ¢ (%S) & (%61) 6 (%6) S (%63) & S1S0U11> pajosuadwoda(]
95¥'0  (%0) 0 (%¥l) ¢ (%¥) ¢ (%9) ¥ (%Q) § (%5) 6 (%0L) S (%91) 6  (%¥l) | sisoyiiD)
04 uojssaiboly
L00  (%08) L (%63) 9 (%l) Ol (%SL) Il (%) ¥l (%02) 8  (%8%) 8l  (%9%) 15 (%Sh) ¢ uoissaibol
1000 > S 79 6L 9L %6 7ol S0l 801 6L (sysuowy uoissaiboid o} awi|
(2=N) (@=N) (6 =N) (¢£=N) (09=N) (Or=N) (8F=N) (85=N) (£=N)
anpoa-d  69-09 61-0L 69-09 65-05 6v-0v 65-0¢ 66-00 61-0L 6-0

(4024) sisoubpip 4o 26y

AioB240>d 260 J4ad uoissaibold 9 2|qp]

53



Chapter 3

9 9 9 14 0 SJUaAS JO N
Z 9 oz W L Nsu e N 09< 2By
€z e 0 b 0 SJUAAR JO N
IS 6 ¥l 60T 98T su e N 09> aby
00z 0SL 00L 0S O swi
syjuow ui awij
002 051 00l 05 0
L L L . 0
o
Foz >
1]
oY 8
3
3
09 7
=
09< mm{ e 08 nUv
09> aby ——
=*o00L
[T T ) 0 sjueas Jo N
8L W 6L Tl wOC ASUIE N o< aby
8k 9 S W0 SJUoA3 Jo N
S€ /S 8 Sl €Sl Asule N op> aby
00z 0SL 00L 0S O swi
syjuow ul awij
00Z 0s51 00l 0§ 0
L ) ) . 0
o
02 o
]
-0v ]
3
?
(09 3
&
o
oF < 8by — Log ©
Op> aby —_—
~00}

23J) [EAIAINS JUI2IR]

334} [BAIAINS JUB2IDd

0G< 8by —
06> aby

0g< 8By —
0> by

(95°0=4d) s402A 09 (Q) 4o (gg 0=d)
05 (D) (60°0=9) OF (g) (c0'0=d) Og () 260 124JD/4D sNSI2A 210427 SISOUBDIP |y Y4 s4ual4pd 104 SISOYIIID pa4osuadwodap 4O 2244 [PAIAING § 24nBi4

8 8 k] 9 0 SJUBAS Jo N
8 22 15 96 L Asuie N 05< aby
12 6L 8 2L 0 sjusA® Jo N
sy LL 2L 091 €T Asuje N 0g> aby
00¢ 0SL 00L 0S 0 auny
Syjuow ui awi}
002 0s1 001 0§ 0
L L L L 0
[=]
L -
0z a
o
oY m
3
3
09 Z
o
=4
B =]
08 S
==LooL
€ € € 8 0 SjusAa Jo N
g2 99 oL 0ZL 1444 dsuie N 0g< 8by
gL L €L oL 0 sjusna Jo N
82 v 29 98 €Ll dsuje N 0¢> aby
00Z 0SL 00L 0% 0 ol
syjuow ul awil
00z 0st 0oL [ 0
L ) ) L 0
0z S
o
®
or m
3
K]
rog =
]
]
=
- o
08 S
~-00L

234) [EAIAINS JUS2IR]

33} [BAIAINS JURDIA

~
Lo



atitis

outcome of autoimmune Hep

sponse to ﬂ‘erqpy anc

113
[4
1z

29
002

002
L

oL 2 0
L € 6F 04
1z 8 Gl 0

00 051 91T 8T
05L 001 05 0
ETTS

0s1 00}
1 L

S)UBAB JO N
Jsuie N
S)UBA3 JO N
Asuie N
s

05

09< a6y

09> 86y

¢ 6L SI 0
v 28 vhl €02
oL & L o]
s9 16 12k LS
0SL 00L 0S o

awiy
051 001
: :

Sjuana Jo N
ysule N
SIUaAS JO N
ysuje N
auny

05

roz

rov

ros

rog

=LooL

Op< 8by

ov> oby

09< aby —

09> aby
[44
6l
oL
o4
00z
00Z

o< aby —

op> aby

|_|_|I|.j|

oz

oy

o9

rog

-00L

|eAIAINS Juadiad

|eAIAINS Juddlad

0G< 3by —
0G> aby

0g< 8By —
0g> aby

(5l0'0=d) sip2A 09 (Q) 4© (LF¥'0=9) 0S (D) (950 0=d)
O (9) "(6l00°0=d) OF 260 (V) 12440/40 SNSIBA 21042q SISOUBDIP |y Y4M 2SO} 104 UOIDLUD|ASUDLL JBAI| JO Y40IP P40J2I-12AI| 4O 2214 |PAIAING @ 24nB14

PL P €L oL ] sjuana jo N
] vZ €5 66 erL ysuie N 0G< aby
8l 8L Gl (4% 0 Sjuana jo N
S 68 0ZL 991  LIZ dsuie N 0g> @by
00z 0SL 00L 0S 0 awn)
sl
00z 051 00} 0§ 0
L 1 1 1
0
r0z o
o
8
rov 3
£
g
ro9
3
5
rog 2
“—=LooL
9 92 €2 8l 0 SJuaAs JO N
62 09 SOL BIL  €bT Hsuie N 0g< aby
9 9 g 14 0 SJusAs JO N
8¢ IS 0L ¥6 €Ll Asuie N 0g> aby
00Z 0Sk 00k OS 0 [wiy
SyjuowW Ul awl]
00z oSl 00l 0§ 0
L L s s 0
roz o
]
=
8
Foy 3
-~
£
ro9
3
5
- Qw —
|—I‘Jrr-" L Qo F




Chapter 3

As a continuous variable both age at diagnosis of AIH (exp[B]=1.026, 95%Cl|
1.008-1.045, p=0.006) and cirrhosis at diagnosis (exp[B]=3.266, 95%Cl 1.677-
6.362, p=0.001) were independent predictors of liver-related death or liver
fronsp|on+o’rion, Time to progression overall (to cirrhosis, to decompenso’red cirrhosis,
liver ’rronsp|on’rofion or liver-related death) appears shorter with increasing age on
diagnosis of AIH across age categories (p<0.001)(table 6). However, correcting for
follow-up time with Cox regression analysis age at AlH diagnosis was not related
to time to disease progression as defined overall and in subgroups (no cirrhosis at
diagnosis: HR 0.99 (95% Cl 0.97-1.01, p=0.220), with cirrhosis at diagnosis: HR 1.01
(95% Cl 0.99-1.03), and with decompensated cirrhosis at diagnosis: HR 1.01 (95%
Cl 0.98-1.05)).

Outcome below versus at or above age 60 is shown in Table 7: There were no
significant differences between these age groups, although there was only one (1.4%)
liver transplantation with onset of AIH above age 60 versus 15 (5.2%) with onset
below 60 years (p=0.162).

Table 7 Rates of disease progression at the end of follow up to 60 versus at 60 years of

age cmd over

< 60 group 2 60 group p-value

No cirrhosis at diagnosis (N =203) (N = 46) 0.234
No progression 163 (80%) 37 (81%)
Progression to compensated cirrhosis 25 (12%) 5 (M%)
Progression to decompensated cirrhosis 12 (6%) 2 (4%)
Progression to liver transplant 3 (1%) 0 (0%)
Progression to liver related death 2 (1%) 2 (4%)
Compensated cirrhosis at diagnosis (N = 59) (N =192) 0.607
No progression 30 (57%) 8 (67%)
Progression to decompensated cirrhosis 1 (21%) 4 (33%)
Progression to liver transplant 7 (14%) O (0%)
Progression to liver related death 4 (8%) O (0%)
Decompensated cirrhosis at diagnosis (N =29) (N =13) 0.717
No progression 18 (62%) 9 (69%)
Progression to liver transplant 5 (17%) 1 (8%)
Progression to liver related death 6 (21%) 3 (23%)
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Nine patients never started medication, five patients at/above 60 and four below
age 60 years. Despite the lack of treatment, four of them reached remission (among
which one elderly patient), the other five had an incomplete response (among which
four elderly patients). At the end of follow up 11 patients above 60 years and
27 patients below age 60 at diagnosis received no treatment (including the nine
previously mentioned patients). Qutcome of these patients is shown in table 8.
Reasons for stopping treatment were unknown for all patients. Ano|ysis with 65 years
as age cut-off yielded similar results as with age 60, as shown in Tables S1, S2, S3
and S4 and Figures S1, S2 and S3.

Table 8 Outcome at the end of follow up of untreated AlIH patients up to 60 years and

above 60 years of age

< 60 group >60 group p-value
(N =27) (N=1m)
Follow up (months) 89 (12-444) 57 (8-118) 0.082
Remission 29 (81%) 7 (64%) 0.627
Incomplete response 4 (15%) 4 (36%) 0.058
Treatment failure 1 (4%) @) 0.564
Disease progression 0.31
No progression 21 (78%) 10 (91%)
To compensated cirrhosis O (0O%) O (O%)
To decompensated cirrhosis 2 (7%) O (O%)
To liver transplant 2 (7%) 0O (0%)
To liver related death 1 (4%) 0 (O%)
Unknown 1 (4%) 1 (9%)
Discussion

Presentation of AlH

There were no significant differences across age categories in mode (acute, insidious
or asymptomatic) of presentation. ALAT was highest with AIH onset between 30 and
60 years of age. INR was higher with onset below 20 years and between 40 and 50
years. As in other studies the incidence of HLA-DR4 was higher with age at diagnosis
at or above 40 years, and there was a bimodal pattern in age at diagnosis, with one
peak in the second and one in the fifth decade (6, 10, 16, 21). The patients included
in this study originated from four academic centres in contrast to some reports from
non-academic centres where one oge—peok between the fourth and seventh decade

was seen (5, 6, 8-11). The finding that one in five patients were at or above the age
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of 60 at diagnosis, confirms a recent meta-analysis of smaller studies (16). The finding
that patients above 60 present with lower serum alanine aminotransferases levels
and with less jaundice than younger patients is in concurrence with most previous
studies, although three studies found no difference in mode of onset. There could be
a referral bias, as the sickest younger patients may more often than e|o|er|y patients
have been transferred to tertiary referral centres because of their expertise and
possibility of liver transplantation (6, 8, 9,12, 13). There were significantly more auto-
immune diseases with onset above 60 years as compored to younger patients, with
thyroid diseases by far being the most frequent in both groups. Previous studies did
not find significant differences in concurrent autoimmune diseases between younger
and e|o|er|y patients, but the studies by Granito et al and Czaja et al did show a
trend towards more autoimmune diseases in elderly. It is possible that in the previous
studies significance was not reached because of small sample sizes (6, 10, 16). In a
recenHy per{:ormed mefo—ono|ysis it was concluded that patients oged above 60 or
65 present more often with cirrhosis at diagnosis (16). Our data does not support
these findings, as the percentage of cirrhosis at diagnosis was around 30% at all
ages. Taking a detailed look at the meta-analysis, six out of the nine studies found no
difference in cirrhosis at diagnosis between young and elderly patients. We studied
whether there was a difference between age groups in time before referral while there

o|reoo|y was suspec’red liver diseose, but there was no such lead-time bias (5, 6, 8—14).

Treatment, remission

There were no differences in initial and maintenance fheropies between younger
and elderly patients in the current data. Treatment was equally tolerated in all age
groups. The 27% side effects as a result of corticosteroid therapy in the current study
was lower than in previous reports that mention corticosteroid-related side-effects
in as many as 80% of patients (19). Most studies are retrospective studies, which
can lead to over- or underreporting and different definition of side-effects. Diabetes
was more frequen’r with age at AlH onset at or above 45 years, which indicates
that elderly patients may benefit more from corticosteroid-sparing maintenance
options. The 7% side effects from the immunomodulator, mosHy ozofhioprine, was
comporob|e tfo previous reports, with no significcm’r difference between e|o|er|y and

younger patients (19).

Of all patients 79% (71-90%) reached remission and 18.7% (10-29%) incomplete
remission, with treatment failure in only 4 patients aged 50-65 years at onset. Age
was not an independent predictor of remission, while cirrhosis at diagnosis was. Only
11% of patients (4 cases) had treatment failure, all aged 50-70 years at diagnosis.

The overall response to treatment was comparable to previous reports (8-11, 22).
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In contrast to previous reports there were overall no differences in rates of relapse
or loss of remission, except for patients with onset at or above age 60 who -when
corrected for follow-up time- experienced more loss of remission (8, 9, 16). Fear of
more side-effects may have led to suboptimal treatment and more rapid tapering
of medication in some patients with diagnosis over age 60 (8, 10). Unfortunately,
exact treatment and dosing schedules were not available for all patients to evaluate

treatment schedules and alternative therapies in more detail (23).

Progression

Lower age at AlH diagnosis and cirrhosis were independent predictors of survival
without liver-related death or liver fronsp|on’rofion. This was despife the Finding that
development of decompensated cirrhosis was more common with AIH onset below
an age of 30 years. In patients without cirrhosis on diagnosis there was a linear
progression towards cirrhosis over time, which was 10% in the first 10 years, and in
KM analysis age at diagnosis did not influence this rate. Despite the fact that the
majority of patients reaches remission, and survival without liver-related death or liver
’rronsp|onfofion is quite good, disease progression despi’re treatment occurs and is an
important target for future research. This may be due to continuing inflammation,
which can be present in liver biopsies despite biochemical remission (24). On the
other hand the odvonfoge of comp|efe over incomp|efe remission is debatable, since
in a previous study survival with incomplete remission did not differ from patients

with complete biochemical remission (25).

The age influence on presentation and on survival free of liver-related death or liver
’rronsp|on+ofion and the absent influence of age on remission are novel findings not
mentioned in earlier reports (25-27). Nevertheless, this study carries the limitations
of a -partially- retrospective study with some missing values. Data beyond ten years
after diagnosis may be less accurate, since prospective inclusion of patients in the
current cohort started in 2006. Strengths are the large cohort of patients with long-
term follow-up, the detailed analysis of presenting signs and symptoms, and the
first unbiased analysis of the role of age in presentation, response to therapy and

disease progression.

These data support the idea that at all ages in patients with liver disease AlH should
be seriously considered, and that treatment of AlH should be according to the current
guidelines at all ages, while recognizing the observed differences between elderly

and younger patients during maintenance therapy (28).
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Supplementary material

Table S1 Clinical, \oborofory and hisfo|ogico| characteristics at diognosis with age 65 as

cut-off
< 65 group 2 65 group p-value
(N = 31) (N = 48)
Age at diagnosis (year) 40 (5-64) 69,5 (65-84)
Follow up (months) 108 (1-516) 72 (6-219) 0.002
Gender (male/female) 69/2492 10/38 1.000
AIH Score 16 (10-29) 17 (11-22) 0037
Alkaline phosphatase (1U/1) 154 (27-2197) 137 (63-391) 0.182
Alanine transaminase (IU/I) 4405 (13-3478) 304 (37-2272) 0.032
19G (g/1) 904 (8275 975 (82-467) 0900
ANA positive 183/271 (68%)  34/46 (74%) 0.493
SMA positive 163/264 (62%)  31/44 (71%) 0.314
AMA positive 14/274 (5%) 2/47 (4%) 1.000
SLA positive 14/275 (5%) 3/46 (7%) 0.720
6-ANCA positive 44/975 (16%) 11/46 (24%) 0205
Cirrhosis at diagnosis 89 (29%) 17 (30%) 0.307
Concurrent autoimmune disease 64 (21%) 17 (35%) 0.027
HLA typing (N =152) (N = 20)
HLA DR3 94 (62%) 9 (45%) 0156
HLA DR4 37 (24%) 7 (35%) 0291
Histological features (N =272) (N = 49)
Interface hepatitis 249 (92%) 38 (91%) 0.770
Plasma cell infiltrate 270 (99%) 49 (100%) 1.000
Biliary changes 17 (6%) 8 (19%) 0.010
Mode of presentation (N =270) (N = 46)
Asymptomatic 44 (16%) 8 (17%) 0.087
Insidious 165 (61%) 35 (76%)
Acute 61 (23 %) 3 (7%)
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Table S2 Treatment details with 65 years of age as cut-off

< 65 group > 65 group p-value

(N = 317) (N = 47)
Initial therapy 254 (82%) 38 (81%) 0.489
Prednisolone and azathioprine 30 (10%) 4 (9%)
Prednisolone 10 (3%) 2 (4%)
No medication 5 (2%) 1(2%)
Budesonide and azathioprine 4 (1%) O (O%)
Budesonide 8 (2%) 2 (4%)
Other!
Maintenance therapy 101 (32%) 17 (36%) 0.677
Prednisolone and azathioprine 67 (22%) 8 (17%)
Azathioprine 31 (10%) 7 (15%)
No medication 26 (8%) 4 (9%)
Prednisolone 18 (6%) 2 (4%)
Budesonide and azathioprine 68 (22%) 14 (19%)
Other?
Side effects 129 (42%) 17 (36%) 0.528
Corticosteroids
Osteoporosis 36 (12%) 4 (9%) 0.803
Cushingoid changes 30 (10%) 3 (6%) 0.597
Steroid induced diabetes 19 (6%) 8 (17%) 0.015
Immunomodulator
Leukopenia 15 (5%) 1(2%) 0.705
Gastro-intestinal symptoms 13 (4%) 1(2%) 1.000
Other® 19 (6%) 3 (6%)

! Prednisolone and 6-mercapopurine, ursodeoxychohc acid, predniso\one and ozo‘rhioprine and
ursodeoxycho\ic acid, predniso|one and ursodeoxycho\ic acid, infliximab, ozo‘rhioprine

2 23 combinations of mycopheno|o‘re mofetil, budesonide, 6-mercaptopurine, ‘rhioguonine,
cyc\osporine, ursodeoxychohc acid, predniso|one, tacrolimus and oza‘rhioprine

> Hair |oss, or‘rhro\gio, liver enzyme elevations and rash

Table S3 Response to treatment at the end of follow up of all AIH patients up to 65 years
of age versus 65 years of age and above

< 65 group >65 group p-value
(N = 31) (N = 47)
Remission 250 (80%) 37 (79%) 0.844
Incomplete response 57 (18%) 10 (21%) 0.688
Treatment failure 4 (1%) 0O (0%) 0.970
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Chapter 3

Table S4 Disease progression at the end of follow up of all AIH patients up to 65 years of

age versus 65 years of age and above

< 65 group 2 65 group p-value

No cirrhosis at diagnosis (N =291) (N = 30) 0.317
No progression 176 (80%) 24 (80%)
Progression to compensated cirrhosis 25 (12%) 5 (17%)
Progression to decompensated cirrhosis 14 (6%) 0 (0O%)
Progression to liver transplant 3 (1%) O (0%)
Progression to liver related death 3 (1%) 1 (3%)
Compensated cirrhosis at diagnosis (N = 55) (N =09) 0.875
No progression 32 (58%) 6 (67%)
Progression to decompensated cirrhosis 12 (22%) 3 (33%)
Progression to liver transplant 7 (13%) O (0O%)
Progression to liver related death 4 (7%) O (0%)
Decompensated cirrhosis at diagnosis (N = 34) (N = 8) 0.963
No progression 21 (62%) 6 (75%)
Progression to liver transplant 6 (17%) O (0%)
Progression to liver related death 7 (21%) 2 (25%)

W65 years of age at diagnosis
[J= 65 years of age at diagnosis

] p=0008

%

Figure S1 Symptoms at presentation (age cut-off 65 years)
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Figure S2 No difference in remission over time with age below versus at/after (A) 60 and (B) 65
years at AlH diagnosis (p=0.981, and p=0.842 respectively).
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Figure S3 Survival free of liver related death or liver transplantation was higher with age below
versus at/above 65 years at AlH diagnosis (p=0.004).

65



