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Abstract

Background: Still's disease is a rare systemic inflammatory disease with frequent but generally mild liver involve-
ment. The most common cause of acute liver failure in western countries is drug-induced liver injury, while it has
rarely been reported in subjects suffering from Still's disease.

Case presentation: We report a case of a young woman presenting with SD reactivation in pregnancy and acute
liver failure after delivery with a possible triggering role of drug induced liver injury.

Conclusions: The prompt recognition of Still's disease reactivation allowed early introduction of steroid therapy and
resolution of the clinical picture. We discuss potential factors precipitating ALF in this case, and implications for the

diagnosis and management of such patients.
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Background

Acute Liver Failure (ALF) refers to a specific syndrome
characterized by abnormal liver function tests, coagu-
lopathy and altered level of consciousness due to hepatic
encephalopathy (HE) in a patient with recent onset liver
damage (<26 weeks) [1]. ALF has numerous potential
causes, among which the most frequent are: acute viral
and alcoholic hepatitis, drug induced liver injury (DILI),
cryptogenic liver failure, hepatic vascular disease (includ-
ing Budd-Chiari syndrome), Wilson’s disease and preg-
nancy associated acute liver disease (PAALD) [2, 3]. ALF
may also develop as a result of acute presentation of auto-
immune liver disease, rarely in cases of Systemic-Onset
Juvenile Idiopathic Arthritis (SOJIA) [4, 5].
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SOJIA is a systemic inflammatory disorder character-
ized by fever and arthritis, accompanied by at least one of
the following: rash, generalized lymphadenopathy, hepa-
tomegaly & splenomegaly, and serositis (Table 1). How-
ever, the classic features are not always present at disease
onset [6]. Contemporary opinion considers SOJIA and
Adult-Onset Still's Disease (AOSD) as a disease contin-
uum with different ages of onset (before or after 16 years
of age), but with the same main characteristics and
extremely similar gene-expression, clinical course, prog-
nosis, and responsiveness to therapy [7-11].

In some published series, a higher frequency of liver
damage has been reported in the adult form [12].

We present a case of ALF during pregnancy in a young
woman with previous history of SOJIA with a potential
concomitant DILI which may have acted as a trigger for
severe SD reactivation.
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Table 1 Yamaguchi criteria for diagnosis of adult-onset Still's
disease

Yamaguchi criteria

Major criteria
Fever of at least 39 °C for at least a week
Arthralgia or arthritis for at least 2 weeks
Non-pruritic salmon colored rash on trunk/extremities

LK

Granulocytic leukocytosis (10,000/pL or greater)
Minor criteria

Sore throat

Lymphadenopathy

Hepatomegaly or splenomegaly

Abnormal liver function tests v

Negative tests for RF and ANA v

The diagnosis requires at least 5 features, two of which being major diagnostic
criteria. v/ indicates the criteria met in the presented case

Case presentation

A 20-year-old woman, with previous history of SOJIA,
was referred to our Centre in January 2019 for manage-
ment of ALF that developed following a preterm delivery.
SOJIA was diagnosed when she was three years old after
which she experienced several remissions and exacerba-
tions—characterized by arthralgias, fevers and rashes—
until the age of 14. Subsequently, she started anakinra
therapy achieving stable remission of the disease, with
treatment discontinuation at the age of 16. She had her
first pregnancy at the age of 18, with term delivery and no
obstetric complications or disease exacerbations.

During the fourth month of her second pregnancy,
because of the development of widespread arthralgias
and fevers (up to 40 °C), steroids were prescribed (pred-
nisone 15 mg/day, later tapered to 7.5 mg/day). Following
initiation of steroids there was resolution of her fevers
but little improvement in her joint pain. This prompted
self-administration of high dose acetaminophen (5-6 g/
day) for at least 45 days.

At 22-weeks gestation, subcutaneous certolizumab
pegol (twice monthly) was added with clinical improve-
ment in her symptoms and reduction of acetaminophen
dosage to 1-2 g/day. Blood tests revealed normal
transaminases and bilirubin levels. INR value was not
assessed at this point, but it was normal in the early
gestation.

At 28-weeks gestation, she was hospitalized because
of development of jaundice. Blood tests revealed raised
transaminases (AST 1499 IU/L, ALT to 1085 IU/L),
hyperbilirubinemia (total bilirubin 7.3 mg/dl, unconju-
gated bilirubin 6.9 mg/dl) and coagulopathy (INR 1.68)
(Fig. 1). In addition to prednisone, treatment with glu-
tathione, ursodexoxycholic acid and N-acetylcysteine was
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started. There was improvement of transaminases (AST
555 IU/L. ALT 554 IU/L), slight reduction of bilirubin
levels (5.8 mg/dl) but worsening of coagulopathy (INR
2.3, coagulative factor V 59%). Ammonia levels were still
within the normal range (Fig. 1).

7 days after hospitalization, at 29 weeks gestation, she
gave birth spontaneously by vaginal delivery to a male
child weighing 1180 g. Soon after delivery she devel-
oped fever and a facial rash. At this point she was trans-
ferred to our hospital with the suspicion of an evolution
towards ALF. On admission the patient was alert and
febrile (>39 °C), with no neurological impairment. A
salmon coloured maculo-papular skin rash involving the
trunk, back and neck was present. She complained about
widespread arthralgias.

Laboratory work-up demonstrated reduction of
transaminases (AST 170 IU/L, ALT 248 IU/L), wors-
ening of hyperbilirubinemia (total bilirubin 15.2 mg/
dl), stable coagulopathy (INR 2.3), mild hyperferritine-
mia (327 ng/ml) and increase in white blood cell count
(21.5/mm?) with neutrophils 86.7% and absence of ANA,
ASMA, AMA, anti-LKM, anti-dsDNA, and ANCA
serum antibodies (Table 1). Abdominal CT was also nor-
mal. Within the first 48 h of admission at our centre the
patient remained stable with no clinical signs of HE, fall-
ing transaminases and stable bilirubin levels.

Given her history of SOJIA, and both clinical and labo-
ratory findings suggesting a SD reactivation (Table 1),
methylprednisolone therapy was initiated at 20 mg TID
with remission of fever but persistence of her rash. After
three days, laboratory tests showed an increasing INR
(2.9). Coagulation factor V was 44.5%, bilirubin levels
were stable (15 mg/dl) and transaminases were decreas-
ing (ALT 190 IU/L), but venous ammonia levels were
increasing (190 ug/dl) (Fig. 1). A progressive worsening
in neurological function occurred with psychomotor agi-
tation, confusion and inappropriate speech attributed to
a grade III hepatic encephalopathy (HE) [13]. A cerebral
CT scan was performed and was broadly unremarkable.
EEG showed signs of global encephalopathy.

The daily dosage of methylprednisolone was further
increased (500 mg QD), antibiotic therapy with mero-
penem was started and the patient was moved to ICU.
Her neurological condition worsened to grade IV HE,
without the need for mechanical ventilation. During her
ICU stay the patient did not meet the King’s College Cri-
teria for emergency liver transplant [13, 14]. High dose
corticosteroid therapy was continued for three days and
subsequently tapered following progressive spontaneous
recovery of her neurological condition and laboratory
data. Antibiotic therapy was stopped after neurological
improvement. The patient was moved to a regular ward
after six days.
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Haven criteria, ICU intensive care unit

After resolution of coagulation parameters, a per-
cutaneous liver biopsy was performed. Liver histology
revealed severe necro-inflammatory activity with large
areas of confluent hepatocytic necrosis and cholestatic/
cholangitic aspects and mild fibrosis. A marked Kupfter
cell activation was also observed without plasma cell
infiltrate. An eosinophilic portal infiltrate was also pre-
sent. The fibrosis was scored as mild-to moderate. Perls
staining for hemosiderin was negative (Fig. 2). In the fol-
lowing days, the patient progressively improved and was
discharged on the 20th day (Fig. 1). The patient started an
outpatient follow-up program on low dose oral steroids.
A transient relapse with a contemporaneous increase in
transaminases and back rash was effectively treated with
increase in steroid dosage. The patient continued low
dose steroid therapy with clinical benefit and was subse-
quently lost to follow-up after six months.

normalization of coagulation parameters. 1—confluent hepatocyte
necrosis; 2—cholestasis with ductular reaction; 3—eosinophilic

Discussion and conclusions

A PeCUliar case of ALF with associated SD relapse after granulocyte infiltrate. Masson's trichrome staining documented
delivery, with a possible component of DILI, is reported. the presence of mild to moderate fibrosis. Immunohistochemistry
At presentation, PAALD (hyperemesis gravidarum, showed marked activation of Kupffer cells but without plasma cell

intrahepatic cholestasis of pregnancy, HELLP syndrome) infiltrate (image not shown)
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was considered but was ruled out during the initial clini-
cal assessment. Acute fatty liver of pregnancy (AFLP) was
later excluded due to the complete absence of steatosis at
liver biopsy.

The relationship between SD and pregnancy has been
insufficiently examined, and much of the data is conflict-
ing. Recently, a review by De Carolis et al. [15] clarified
that an increase in relapses can occur in the first and
second trimester of pregnancy with an increased risk of
obstetric complications, such as preterm delivery, intrau-
terine growth restriction and neonatal hemophagocytic
lymphohistyocytosis, while other reports in women with
a previous diagnosis of SOJIA reported a relatively stable
disease activity during pregnancy with postpartum exac-
erbation [16].

The reported history of long-term (approximately
45 days) consumption of high daily dose of acetami-
nophen (4—6 g/day) during pregnancy was considered
among the cause of ALF. Most of the acetaminophen
overdoses in pregnancy described in the literature are of
single episodes of consumption, it is quite rare to find a
staggered overdose [17]. Single episode acetaminophen
overdose occurs when a single supratherapeutic dose of
paracetamol (>4 g) is taken [18]. A staggered overdose,
as in our case, is the ingestion of two or more suprath-
erapeutic doses over a time interval longer than 8 h [19,
20]. In this case the Roussel Uclaf Causality Assessment
Method (RUCAM) calculated for acetaminophen toxicity
gave a score of 5, classifying DILI as a “possible” aetiol-
ogy. It is, however, worth noting that symptoms appeared
when drug dosage had already been reduced. Moreover,
a few weeks before the development of acute liver injury
(ALI) the patient was started certolizumab pegol, with
reduction of daily paracetamol amount. Certolizumab,
therefore, may also be implicated.

Certolizumab is a monoclonal anti-TNFa antibody.
This class of drugs is known to cause DILI or drug
induced autoimmune hepatitis (DIAIH) [21-24]. In our
case DIAIH is unlikely based on liver histology and the
negativity of autoantibodies [25]. Anti-TNFa-induced
ALF is a rare occurrence and has been reported for inf-
liximab, and less frequently, for adalimumab [22-29]
while only one case of DILI by certolizumab has been
described in the literature, but no case of ALF [30]. The
RUCAM calculated for certolizumab is 6, placing a diag-
nosis of DILI by certolizumab as "probable". Although
certolizumab may have contributed to liver injury, the
presence of symptoms of SD reactivation at the time of
clinical worsening and improvement after high dosage
steroids treatment make us consider SD reactivation as
the principal cause of ALF.

A further hypothesis we considered is whether DILI
may have caused the reactivation of SD. Recent evidence
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has highlighted the role of the immune system in idiosyn-
cratic DILI [31-33] and it would therefore be plausible
to speculate a role of DILI in SD reactivation, even if this
is not described in the literature so far. Considering the
two involved drugs, certolizumab was certainly adminis-
tered at non-toxic doses and the temporal latency of liver
injury may be possibly compatible with an idiosyncratic
DILL. However, although expected, no drug-induced
hepatic autoimmune manifestations were observed in
liver histology. In our case, pregnancy can certainly be
considered the most important triggering factor of SD
reactivation, which occurred prior to the administration
of the two drugs. Onset and reactivation of SD during
pregnancy have been described in various reports, with
different courses and different rates of obstetric compli-
cations [15]. In our patient, after long a period of clinical
remission without the need of pharmacological treat-
ment, a reactivation of the disease occurred during the
second trimester. Data regarding SD and pregnancy are
conflicting in the literature and it is difficult to compare
the course of the disease in subjects in clinical remission
during medical treatment and untreated subjects, as in
our patient [16, 34, 35]. Although pregnancy may have
caused the initial reactivation of the disease in the 2nd
trimester, other factors came into play determining the
clinical picture of ALF. Considering the time course of
the disease, we must note that ALI was improving at the
time of SD exacerbation during delivery. It is well known
that transaminases reduction during ALI is not always a
good news, as it may correspond to an exhaustion of the
hepatic functional mass [36], but, in our case, the rapid
subsequent functional recovery runs counter to such
an interpretation. We can therefore speculate that DILI
caused ALI and, in a clinical context of impaired immu-
nity, DILI itself exacerbated SD which acted as a “second
hit” on liver function, precipitating the picture towards a
frank ALF. Moreover, the peculiar immunological peri-
partum condition could have influenced the clinical
course of the disease. SD exacerbation occurred during
delivery and progression to ALF in the following days,
when the pregnancy-related immunological deviation
stopped, and post-partum immune rebound was start-
ing. Our patient may therefore have faced a multifactorial
immunological storm condition, causing an extremely
severe SD reactivation. In most of the reported cases of
ALF in SD, a macrophage activation syndrome (MAS)
was observed [37]. In our case MAS criteria were not
satisfied [38] but the synergic combination of still-related
liver damage superimposed on DILI resulted in ALF.

Skin lesions are also described during DILI with
immune-allergic mechanism, but in our case, the absence
of eosinophilia or other allergic manifestations, such as
itching, angioedema or wheeze, and the typical aspect
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of the rash (salmon coloured, maculo-papular, non-pru-
ritic), consistent with SD, makes the rheumatological
nature of the lesions more likely.

Hepatic involvement in the course of SD is frequent
and it is among Yamaguchi’s minor criteria for the diag-
nosis of SD [39], but usually presents as only a mild
increase in transaminases [40]. The occurrence of ALF is
a very rare occurrence and few cases have been reported
in the literature [41-46], with 7 of them (46.7%) [41-47]
requiring liver transplantation (LT).

The value of liver biopsy in the diagnosis of SD remains
a topic for debate [48] as highly variable histological fea-
tures have been described. The most common histologi-
cal finding is Kupffer cell hyperplasia accompanied by
periportal inflammatory infiltrates, but the presence of
portal fibrosis, hepatocytic necrosis and peliosis has also
been described [5, 49, 50]. Considering the results of liver
biopsy in our patient, whilst a non-specific pattern was
found, it was considered not incompatible with a diagno-
sis of a SD-induced acute liver damage. The observed his-
tological picture could be also attributable to DILI which,
as discussed above, may have played a role in the reac-
tivation and worsening of SD-induced liver damage. The
described histological picture is not exclusive of either SD
or DILI therefore, this data alone does not allow to attrib-
ute the observed damage to one of the two conditions.
The execution of liver biopsy instead allowed to rule out
some conditions which come in differential diagnosis in
the described case, as AFLP and Autoimmune Hepatitis
(AIH). Notably, liver biopsy was performed several days
after the critical phase of the disease, following adminis-
tration of high dose steroids, and thus we observed a his-
tological picture that might have been influenced by this
treatment.

Reactivation of SD during pregnancy is a crucial clini-
cal condition that should always be kept in mind in the
presence of a history of known SOJIA. Liver injury is
frequent during SD reactivation and it can occasionally
evolve to ALF. The use of drugs with potential hepato-
toxic effect in the treatment of SD reactivation can make
it difficult to determine the cause of liver injury. In the
case of SD-induced liver injury, prompt diagnosis and
administration of high dose steroids is essential to alter
the clinical course of the disease, avoiding the need of an
emergency LT.
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