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Autoimmune hepatitis in monozygotic twins -

a case report

K. WEISS', C.V. SOUSA?, B. KNECHTLE'?

'"Medbase St. Gallen Am Vadianplatz, St. Gallen, Switzerland
2Health Technology Lab, Bouvé College of Health Sciences, Northeastern University, Boston, MA, USA
3Institute of Primary Care, University of Zurich, Zurich, Switzerland

Abstract. - OBJECTIVE: Autoimmune hepa-
titis is a chronic liver disease caused by a dys-
functional immune system. It is widely believed
that autoimmune hepatitis accumulates in fam-
ilies. We found that autoimmune hepatitis does
accumulate in monozygotic twins.

CASE REPORT: We present middle-aged mono-
zygotic female twins developing autoimmune hep-
atitis consecutively within two years. Both twins
had developed Graves’ disease and were treated
with carbimazole before the onset of autoimmune
hepatitis. Both were cigarette smokers. The twins
were treated with budesonide and azathioprine,
which normalised liver parameters.

CONCLUSIONS: This case report supports
the hypothesis that a genetic factor might be of
great importance in the aetiology of autoimmune
hepatitis.
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Genetic predisposition to the disease, Twins, Autoim-
mune hepatitis.

Abbreviations

ATH: autoimmune hepatitis; ALT: alanine transamina-
se; ANA: antinuclear antibodies; ASMS: anti-smooth
muscle antibody; AST: aspartate transaminase; ALP:
alkaline phosphatase; CARDI10: caspase recruitment do-
main-containing protein 10; FDRs: first-degree relatives;
fT3: free triiodothyronine; fT4: free thyroxine; GD: Gra-
ves’ disease; GGT: Gamma-glutamyltransferase (also
vGT); GWAS: genome-wide association study; HLA: hu-
man leukocyt antigen; IgG: Immunoglobuline G; IgM:
Immunoglobuline M; SDRs: second-degree relatives;
SLA: anti-soluble liver antigen-antibody; SH2B3: SH2B
adapter protein 3; TRAK: TSH receptor antibodies; TSH:
thyroid-stimulating hormone.

Introduction

Previous studies' have documented autoim-
mune hepatitis (AIH) clustering in families, but
no formal heritability estimates exist. A large
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family study of patients with AIH, including
first-degree relatives (FDRs), second-degree
relatives (SDRs), and twin pairs, supported a
genetic contribution to this disease'. Family
risk remains low, as the 10-year cumulative risk
for AIH is 0.1% in FDRs, and there were no
autoimmune hepatitis diagnoses in SDRs'. Fur-
thermore, monozygotic twin concordance was
observed in 1 out of 22 twin pairs, suggesting
AlH is a polygenic disease with possibly low
penetrance’.

This case report supports the hypothesis that a
genetic factor and an environmental factor (ciga-
rette smoking) might be of great importance in the
aetiology of autoimmune hepatitis.

Case Presentation

The 31-year-old twin sister B, with a previous-
ly known diagnosis of Graves’ disease (GD) since
March 2007 (therapy with carbimazole March
2007- September 3008), visited her general prac-
titioner in October 2011 due to massive occipital
hair loss. She is a recurrent smoker who started
smoking cigarettes as a teenager and still smokes
5-6 cigarettes a day. After being transferred to the
dermatologic department because of clinical ev-
idence of alopecia areata of the ophiasis type, a
steroid shock therapy was carried out for 14 days
(prednisone 100 mg/day for three days, then taper
off) and zinc 60 mg /day due to the pronounced
findings, was also introduced. Due to the increased
TRAK (TSH receptor antibodies -3,313 IU/L-) that
was double the normal limit (<1.8 IU/l) a thyroid
ultrasonography was performed in January 2012.
There was a reduction in the thyroid volume with
normal perfusion compared to the previous find-
ings from 2008 without evidence of an active GD.

The thyroid values (Figure 1) have always
been normal in the past few years. The patient had
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Figure 1. Changes of TSH, fT4, and fT3 over time.

no evidence of viral hepatitis, storage disease,

no symptoms in the thyroid area, and in particu-

lar,

, IgM and smooth muscle antibodies in-
dicated an autoimmune-unmediated hepatopathy.

The liver biopsy in April 2020 confirmed an over-

IgG

2

sis. The serological constellation with increased
lap syndrome autoimmune hepatitis/primary bili-
ary cholangitis. A therapy with budesonide 9 mg

dysthyroidism, or sprue in the serological analy-

ANA

dysphagia, or dyspnea. In 2020,

]

no dysphonia
there were increased transaminases — aspartate

transaminase (AST) (Figure 2) and alanine trans-
and increased gamma-glutamyltransferase (GGT)

(Figure 4) — 10x the upper norm. The alkaline

aminase (ALT) (Figure 3) — 4x the upper norm
phosphatase (ALP) (Figure 5) was 3x the upper

and ursodeoxycholic acid 2x 450 mg daily was es-
tablished. Two months later, in April 2020, treat-

norm. Albumin (Figure 6) and the overall biliru-
bin (Figure 7) remained normal. The patient never
had hepatitis, while her twin sister developed au-

ment with azathioprine 50 mg daily was started.
In August 2020, the dose was increased to 100 mg

toimmune hepatitis two years before. There was
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Figure 2. Change of AST over time.
daily due to a slight increase in liver function tests symptoms and the thyroid hormone profile - thy-
and the budesonide was reduced to 6 mg daily in roid-stimulating hormone (TSH), free triiodo-

November 2020 and tapering off in March 2021. thyronine (fT3) and free thyroxine (fT4) (Figure
In June 2021, there was normal liver sonography. 1). In February, May and November 2017, the
Under the existing therapy, AST (Figure 2), ALT liver sonography was normal. In January 2018,

(Figure 3) and ALP (Figure 5) have been near nor- the diagnosis of autoimmune hepatitis type 1
mal ever since. The patient received a complete was confirmed. AST (Figure 2), ALT (Figure
hepatitis A/B vaccination (March, May and Oc- 3) and GGT (Figure 4), were increased. ALP
tober 2020). (Figure 5), albumin (Figure 6) and overall bili-

The twin sister A presented to the family doc- rubin (Figure 7) remained normal. The therapy
tor’s practice in January 2012 due to tiredness, oc- was carried out with budesonide 9 mg daily (a
casional palpitations and increased sweating. She trial dose reduction in February 2018 for three
also started smoking cigarettes as a teenager and weeks) and azathioprine 50 mg daily, calcium
smokes 5—10 cigarettes per day. 500 mg and vitamin D3 400 IE. After increas-

Hyperthyroidism (Figure 1) was shown in the ing the dose of azathioprine to 75 mg daily in
laboratory and GD could be clinically (minor ex- August 2018 (under-treated according to the
ophthalmos, periorbital soft tissue swelling, pos- 6-TGN level in July 2018), the transaminases
itive von Graefe’s sign, conjunctival injection), AST (Figure 2) and ALT (Figure 3) normalised.
chemically (TRAK positive), and sonographi- The liver sonography showed no abnormalities.
cally confirmed (goitre, hypervascularisation). A In April 2019, there was a further dose reduction
treatment with 20 mg of carbimazole daily was of budesonide to 3 mg daily and after tapering
established, which was reduced to 15 mg daily off budesonide in June 2019, transaminases AST
after six months with a clear regression of the (Figure 2) and ALT (Figure 3) remained normal.



— A
— B

K. Weiss, C.V. Sousa, B. Knechtle

C 1Nt 1751721
1A i
1T/ - 12/ST/S - 12/T1/€E —12/ST/S
Covee - 1291/ C 0%/t or - 1291/€
—0C/CT/L —0T/PT/L
— 07/£¢/9 - 12/5/1 —0C/Ce/L - 12/s/1
—02/Z1/9 S - 02/£¢/9
- 0C/CLy - 0T/s/1T g —02/21/9 —0T/S/11
— 0T/ 1/T 5 —0C/Te/y
—61/1£/01 —ozete | w - 0T/ /T —02/zel6 ;
L 61/L2/3 5 L 61/TE/01 5
—ol/1e/9 - 0Z/61/8 3 —61/L/8 ozisls | 2
—el/efy = —61/12/9 iy
ILT/TL -ozeL | 2 - 61/6/F —ozeuL | S
S z i :
— G — -
1008 02/€T/9 5 ol 0T/€2/9 5
R0 -02/T1/9 & iy —02/21/9 E
sl - 0/5/9 & §1 - 02/5/9 <
= |81z - 02/6T/S . —8l/ers —02/6es |
S VA m =[ii8ge v
w FLkle S Fozws | @ SERI/ER Fouvss | 3
v -L1/T8 5 - L11/6 2
VoL 2 oy | g LLI/E/8 Cocy | b
o [ ey —
m CLlgt ~ozole | R - 0T/01/
- QL
&2 C ¢1ore m 0TS/t m |W »Mmm - 0T/ST/1
5 | - L1/9/
~ CEVE 3 AVl Breyede el
AL - 60/12/y L SN - 60/
(=}
[} (=] (=)

[ = )
v

0 0
000
[So T o\ B

250
200
150
100

W) r1v ) 1o+




Autoimmune hepatitis in monozygotic twins - a case report

Until October 2019, a complete hepatitis A/B
immunisation also took place. In March 2021,
the subclinical hypothyroidism remained stable
under the monotherapy with azathioprine 75 mg
daily (see Figure 7).

The diagnosis of osteopenia was made in
both twin sisters by using osteodensiometry (A
0372018, B 01/2021). Both twins receive substi-
tution therapy with calcium and vitamin D3. Both
stopped smoking in 2014.

Discussion

This case report describes monozygotic fe-
male twins developing AIH within two years.
Both twins had developed GD before AIH.

AlH is an uncommon autoimmune liver dis-
ease of unknown aetiology® which tends to de-
velop in middle-aged women®. The disease has
an approximative prevalence of 17 per 100,0007.
It is characterised by chronic destructive inflam-
mation within the liver parenchyma, elevated
serum transaminase levels (AST and ALT), au-
toantibody-positive for the anti-nuclear antibody
(ANA), anti-smooth muscle antibody (ASMA),
anti-soluble liver antigen-antibody (SLA) and
elevated serum IgG level, which usually exceed-
ing 2000 mg/dl®. In particular, IgG levels are
sometimes low in the early stages of acute-onset
cases’.

Evidence suggests a significant involvement
of autoimmunity, but the onset mechanism of
AlIH is still unclear. Additionally, AIH might de-
velop due to environmental trigger factors, such
as drug exposure and viral hepatitis, with the
host’s genetic predisposition in the background
of the disease process. Although the risk of fa-
milial AIH is not significant, cases of familial
onsets have frequently been reported. This shows
that autoimmunity is not the only mechanism in-
volved and highlights the importance of genetic
predisposition and environmental factors'.

The genetic factors that determine a person’s
susceptibility to AIH have not been fully ex-
plained yet. Nonetheless, the human leukocyte
antigen (HLA), which is the primary antigen
presentation molecule, is known to be the most
important genetic factor associated with AIH
onset*.

Environmental degradation in genetically
susceptible individuals may result in abnormal

immunological reactions and lead to autoim-
mune-mediated hepatocyte injury’. Although
the risks of AIH in the family are relatively low,
familial aggregation of AIH has been frequently
reported'. This highlights the significance of ge-
netic determinants and environmental triggers?.
Numerous susceptible loci for ATH in the human
leukocyte antigen (HLA) and non-HLA region
have been identified. A genome-wide associa-
tion study (GWAS) in the Netherlands deter-
mined HLA-DRB1*0301 and DRBI1*0401 as
the most relevant susceptible genotypes for AIH.
Simultaneously, SH2B3 and CARDI0 (genes
in the non-HLA region) were significantly as-
sociated with AIH 2. In Europe and the USA,
DRB1*0301 and DRB1*0401 are common, and
the genetic background varies by race*. None-
theless, the associations of non-HLA loci have
not yet been confirmed by other GWA. This in-
dicates a substantial contribution of HLA loci
to the disease susceptibility. Therefore, HLA is
associated with a very strong genetic predispo-
sition, which has resulted in several reports of
other non-HLA-related genes causing AIH®.

A well-designed case-control study is war-
ranted to find and identify environmental triggers
in lifestyle, food, and beverages, or in chemicals,
antibiotics, and xenobiotics, which trigger in-
nate and adaptive immune responses leading to
a breakdown of tolerance against hepatocytes®.

Graves’ disease may lead to hepatic dysfunc-
tion due to the direct effect of increased thyroid
hormone circulation. The liver and the thyroid
functionality are closely intertwined. Thyroid
hormones (fT3 and fT4) are essential parts of the
hepatic function regulation, while the liver par-
ticipates in the metabolism of thyroid hormones’.

Thyroid hormones are glucuronidated and
sulfated in the liver. Therefore, an excess of thy-
roid hormones can cause hepatocyte injury. In
vitro studies in animals demonstrated that ex-
cess T3 induces hepatocyte apoptosis and causes
liver dysfunction®. Hepatic dysfunction in hy-
perthyroidism can be caused by the hyperthy-
roidism itself, heart failure resulting in hepatic
venous congestion, or associated liver disease’.
A cholestatic pattern with elevated alkaline
phosphatase and bilirubin may also be seen in
hyperthyroidism’®.

Elevated liver enzymes are not a contraindica-
tion to anti-thyroid drugs'®!"". Among anti-thyroid
drugs, methimazole is the preferred agent in treat-
ing hyperthyroidism as it is associated with less
severe hepatic toxicity'*".
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Figure 7. Changes of bilirubin over time.
Conclusions

Our case report provides additional hints to a
possible genetic susceptibility or at least genetic
vulnerability for autoimmune hepatitis combined
with external factors, such as cigarette smoking
and anti-thyroid drugs.
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