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Abstract

Sclerosing cholangitis (SC) with granulocytic epithelial lesion (GEL) responds well to
immunosuppression therapy. We treated a 42-year-old Japanese female with ulcerative
colitis, who was admitted for further evaluation of both an elevated alkaline
phosphatase level and dilated intrahepatic bile ducts. A liver biopsy on the fourth
hospital day revealed the infiltration of neutrophils into the bile duct epithelium, which
was diagnosed as GEL. Because her ulcerative colitis was in an active stage,
prednisolone (PSL) therapy was started. After the administration of PSL, laboratory data
dramatically decreased.. A liver biopsy was performed on the 66" hospital day to
confirm the lesion around bile ducts in the portal tract. The infiltration of neutrophils
into the bile duct epithelium were disappearedafter PSL administration, and
IgG4-positive plasma cells were not found in the liver. Herein, we report a rare case of
GEL-positive SC. The present case provides early evidence of treatment-induced
histological changes as well as serial changes in biochemical data during the course of

immunosuppression therapy.
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Introduction:

Sclerosing cholangitis (SC) has several etiologies, such as bile duct stones,
refractory infections, ischemia, and idiopathic cholangitis *. Idiopathic cholangitis is
generally referred to as primary sclerosing cholangitis (PSC), a chronic, progressive
disorder that is associated with a poor prognosis . The recurrence rate of PSC after liver
transplantation is highly related to the use of first-degree-relative donors, thus PSC is
considered to be associated with autoimmune-associated disease as well as idiopathic
disease »' 2 %>,

Recently, granulocytic epithelial lesion (GEL)-positive SC was reported to
have similar histological findings to type 2 autoimmune pancreatitis (AIP) in the bile
duct and an excellent response to steroid therapy ®. GEL-positive cholangitis and type 2
AIP have rarely been reported in Japan ’. Herein, we present the case of a 42-year-old
Japanese female who was diagnosed with GEL-positive cholangitis and concomitant
ulcerative colitis (UC).

Clinical summary:

A 42-year-old Japanese female was referred to our institute for evaluation of
high serum alkaline phosphatase (ALP) level (2,280 IU/L) and slight increases in serum
transaminases, including alanine aminotransferase (ALT) (Table 1). Abdominal CT,
magnetic resonance cholangiopancreatography (MRCP), and ultrasound revealed
beading of the intrahepatic bile duct without evidence of bile duct stones or pancreatitis
(Figure 1A). Since the patient had been suffering from mild diarrhea during the

preceding two months, we next performed a colonoscopy and found that the patient had
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UC of the total colitis type. Activity of UC in the present case was evaluated by the
Mayo scoring system, which resulted in a score of 4. Because these clinical findings
strongly suggested SC, a liver biopsy was performed. The liver specimen suggested SC,
although the patient did not have any evidence of PSC, IgG4-related disease, or other
autoimmune diseases. We first treated the patient by oral 5-aminosalicylic acid.
However, her diarrhea remained either unchanged or worsened over the course of
treatment. We thus chose to treat the patient by oral prednisolone (PSL; 1 mg/kg/day),
which resulted in the prompt resolution of symptoms. Furthermore, her serum ALP and
ALT levels returned to their normal ranges within 10 days (Figure 2). MRCP on the
62" hospital day revealed improved bile duct stenosis (Figure 1B). However,
colonoscopy at that time revealed that the patient had mildly active UC._There was no
evidence of severe bile duct stenosis in MRCP on the 600™ day post-admission,
although colonoscopy at that time revealed that the patient had active UC. Sustained
normalization of both ALT and ALP levels was observed 2 years after admission.
Pathological findings:

To further evaluate the irregularly dilated intrahepatic bile duct, a liver biopsy
was performed on the fourth hospital day. Histologically, the portal tracts expanded
progressively with fibrosis and had mild to moderate inflammatory cell infiltration
(Figure 3A, 3B, and 3C). Interface hepatitis was focal. The interlobular bile ducts
showed an irregular configuration with partly attenuated epithelium and intra-epithelial
neutrophils, which is consistent with GEL. The affected bile ducts were surrounded by

loose connective tissue. The background infiltrate contained many lymphocytes, plasma
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cells, and scattered neutrophils and eosinophils (Figure 3D and 3E).
Immunohistochemically, numerous CD38-positive plasma cells were observed in the
portal area, but there were few IgG4-positive cells (Figure 3F and 3G). Steatosis was
observed in hepatocytes, however, lobular inflammation was mild. Based on these
results, we diagnosed the patient as having GEL-positive SC with complicating UC. For
confirmation about regarding response to PSL administration in the liver, a liver
biopsy was performed on the 66" hospital day. Repeated liver biopsy revealed that
portal fibrosis and inflammation had improved; furthermore, GELs had completely

disappeared (Figure 4A, 4B, and 4C). The observation of steatosis was unchanged.

Discussion:

PSC is associated with an elevation of ALP and signature imaging findings,
such as segmental dilatation of the bile ducts alternating with stenotic or obliterated
segments®. Because PSC in most patients is complicated by inflammatory bowel disease,
the differential diagnosis of the present case was PSC > 8. However, both ALP levels and
infiltration of neutrophils into the bile duct epithelium improved after PSL
administration for the treatment of UC. Furthermore, the histological findings in the
liver, which showed GEL, were not typical findings of PSC. We therefore hypothesized
that the patient had GEL-positive SC.

The infiltration of neutrophils in the pancreatic duct that define GEL has
frequently been reported in patients with type 2 AIP " **. Recently, Grammatikopoulos

et al. reported a pediatric case of steroid-responsive autoimmune sclerosing cholangitis
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(ASC) with GELs at the bile ducts, which suggested the existence of autoimmune
cholangitis with GEL °. Based on this hypothesis, Portmann et al. retrospectively
analyzed a large number of patients with ASC or PSC, and found that 4 of 103 children
with ASC and 1 of 142 adults with PSC had GELs in the bile ducts *2. According to
these results, the prevalence of GEL-positive cholangitis in adults was 0.7%. The
present case is also considered an adult case of GEL-positive SC. Although it is difficult
to define “autoimmune” regarding our diagnosis, positive results for both ANA and
PR3-ANCA in this case suggests that an autoimmune mechanism might be implicated
in the cholangitis along with type 2 AIP 13 All of the patients with GEL-positive SC
in the previous reports were male. In contrast, the present case was a female, however,
whether gender differences exist in this disease remains unclear. Importantly, liver tissue
samples from these patients did not show increased 1gG4-positive plasma cells, and all
patients went into remission following treatment using PSL and/or ursodeoxycholic
acid 2. Based on these histological findings and responses to therapy, this disease
should be distinguished from IgG4-related ASC and PSC to ensure that patients receive
the proper treatment.

GEL-positive SC was improved by PSL therapy. In contrast, the efficacy of
PSL has not been demonstrated in patients with PSC. As mentioned above, both
diseases present similar clinical findings, such as complication with UC, an elevation of
bile tract enzymes, and an irregular bile duct in imaging examinations. The histological
finding of GELSs is the only distinction between the diseases. Although the prevalence of

GEL-positive SC is thought to be quite low, an awareness and accurate diagnosis of this



disease is important for the prognosis of PSL therapy. Here, we report the case of a
patient with UC who presented with GEL-positive SC, where PSL administration
drastically improved both abnormal levels of ALP and the presence of GELSs. To ensure
that patients receive proper treatment and improve patient care, the disease concept of

SC with GEL should be widely adapted and recognized by clinicians.
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Table 1. The laboratory data of the present patient in the admission.

Blood chemistry Virus markers ALP isoenzyme
TP 6.5 g/dL HBsAg ) ALP1 24 %
Albumin 2.1 g/dL HCVADb ) ALP2 73 %
TBil 05 mg/dL IgM HA ) ALP3 3 %
AST 36 IU/L HSVIgM () ALP2+3 ()
ALT 28 IU/L HSV IgG +) ALP3+4 (5
ALP 2280 IU/L CMVIgM (9 ALP5 )
g-GTP 378 IU/L CMV IgG +)
BUN 89 mg/dL EBVCAIgA () IgG Subclass
Cre 0.39 mg/dL EBVCAIgM () IgG1 1690 mg/dL
IgG 2726 mg/dL EBNA Ab (+) IgG2 638  mg/dL
IgM 127 mg/dL 1gG3 80.7 mg/dL
CRP 2.56 mg/dL Autoantibodies I1gG4 55.2 mg/dL
ANA x40
Hematology AMA ) HLA
WBC 6.72 103mL  PR3-ANCA 29.8 EU A A1l A26
Neutro 66.9 % MPO-ANCA <1.0 EU B B51 B56
Lympho 17.4 % DR DR12 DR15
Mono 9.1 % Tumor markers
Eosino 4.6 % CEA 2.1 ng/mL
RBC 291 108/mL AFP 0.9 ng/mL
Hb 6.7 g/dL PIVKA-2 20 AV
mL
Plt 814 103/mL
FBS 81 mg/dL
Blood coagulation HbAlc 42 %
PT-INR 1.37
APTT-R 1.08
Fib 427 mg/dL
DD 1.8 mg/mL

WBC, white blood cells; RBC, red blood cells; Hb, hemoglobin; Plt, platelets; TP, total
protein; T-Bil., total bilirubin; AST, aspartate aminotransferase; ALT, alanine

aminotransferase; ALP, alkaline phosphatase; y-GTP, y-glutamyl transpeptidase; ChE,

12



choline esterase; BUN, blood urea nitrogen; Cre, creatinine; AMY, amylase; CRP,
C-reactive protein; PT, prothrombin time; HPT, hepaplastin test; Fib, fibrinogen; FDP,
fibrin degradation products; Ig, immunoglobulin; Ab, antibody; Ag, antigen; HB,
hepatitis B virus; HCV, hepatitis C virus; HA, hepatitis A virus; HSV, herpes simplex
virus; CMV, cytomegalovirus; EB, Epstein—Barr virus; ANA, anti-nuclear antibody;
AMA, anti-mitochondrial antibody; CEA, carcinoembryonic antigen; CA19-9,
carbohydrate antigen 19-9; AFP, a-fetoprotein; PIVKA-II, protein induced by vitamin K

absence/antagonist-11.

13



10

11

12

13

14

15

16

17

18

19

20

21

22

FIGURE LEGENDS

Figure 1. Magnetic resonance cholangiopancreatography (MRCP) findings
on the 7" and 62" hospital days. A: MRCP performed on the 7" hospital day found
diffuse stenosis of intrahepatic bile ducts. B: MRCP performed on the 62" hospital day
found that the beading of the bile ducts that was observed on the 7 hospital day had
disappeared.

Figure 2. Time course of the patient’s laboratory data. The line chart presents
the change in alanine aminotransferase (ALT) and alkaline phosphatase (ALP) levels.
The triangles at the top of the line chart indicate the time point of each examination,
such as colonoscopy (CS), liver biopsy (Liver Bx), magnetic resonance
cholangiopancreatography (MRCP), and computed tomography (CT). The bar chart
indicates the duration of each medication.

Figure 3. Histological findings of the liver on the 4™ hospital day (A and C
to E, hematoxylin and eosin-stained section; B, elastica Masson-stained section; F,
CD38; G, 1gG4; A and B, 40x; C, F, and G, 200x; D and E, 400x). The portal tracts
expanded progressively with fibrosis (A and B) and had mild to moderate inflammatory
cell infiltration without marked interface hepatitis (C). The interlobular bile ducts
showed irregular configuration with partly attenuated epithelium and intra-epithelial
neutrophils [granulocytic epithelial lesion (GEL)]. The triangles indicate GELs. The
background infiltrate contained many lymphocytes, plasma cells, and scattered
neutrophils and eosinophils (D and E). Immunoreactivity of CD38 with plasma cells

was observed in the portal area (F), however, 1gG4 was immunohistochemically

14



negative (G).

Figure 4. Histological findings of the liver on the 66" hospital day (A and C,
hematoxylin and eosin-stained section; B, Elastica-Masson-stained section; A and B,
40x; C, 200x). The portal fibrosis was mild without scarring. Steatosis was shown in the
periportal hepatocytes (A and B). There was little inflammation and no GEL in the

portal tract (C).
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Table 1

Blood chemistry Virus markers ALP isoenzyme
TP 6.5 g/dL HBsAg (-) ALP1 24 %
Albumin 2.1 g/dL HCVAD (-) ALP2 73 %
T-Bil 0.5 mg/dL IgM HA (-) ALP3 3 %
AST 36 IU/L HSV IgM (-) ALP2+3 (-)
ALT 28 IU/L HSV IgG (+) ALP3+4 (-)
ALP 2280 IU/L CMV IgM (-) ALP5 (-)
v-GTP 378 IU/L CMV IgG (+)
BUN 8.9 mg/dL EBVCA IgA (-) IgG Subclass
Cre 0.39 mg/dL EBVCA IgM (-) IgG1 1690 mg/dL
IgG 2726 mg/dL EBNA Ab (+) lgG2 638 mg/dL
IgM 127 mg/dL 1IgG3 80.7 mg/dL
CRP 2.56 mg/dL  Autoantibodies lgG4 55.2 mg/dL

ANA x40

Hematology AMA (-) HLA
WBC 6.72 10°/uL  PR3-ANCA 29.8 EU A A11 A26
Neutro 66.9 % MPO-ANCA <1.0 EU B B51 B56
Lympho 17.4 % DR DR12 DR15
Mono 9.1 % Tumor markers
Eosino 4.6 % CEA 2.1 ng/mL
RBC 291 10%/uL AFP 0.9 ng/mL
Hb 6.7 g/dL PIVKA-2 20 mAU/mL
Plt 814 10%/uL

FBS 81 mg/dL

Blood coagulation HbA1c 4.2 %
PT-INR 1.37
APTT-R  1.08
Fib 427 mg/dL

DD 1.8 ug/mL
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