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Ulcerative colitis complicated by
primary sclerosing cholangitis
and autoimmune hepatitis
overlap syndrome: a case
report and literature review

Xinhe Zhang1, Xuyong Lin2, Xuedan Li3, Lin Guan1,
Yiling Li1 and Ningning Wang1*

1Gastroenterology Department, The First Hospital of China Medical University, Shenyang,
Liaoning, China, 2Department of Pathology, The First Hospital of China Medical University,
Shenyang, Liaoning, China, 3Radiology Department, The First Hospital of China Medical University,
Shenyang, Liaoning, China
Primary sclerosing cholangitis (PSC), autoimmune hepatitis (AIH), and ulcerative

colitis (UC) are immune diseases of the digestive system. Some patients develop

overlap syndrome, the presentation of two or more of the clinical, biochemical,

immunological, and histological features of these conditions simultaneously or

sequentially. The incidence of UC in PSC-AIH overlap syndrome is as high as

50%. In contrast, PSC-AIH overlap syndrome is rare in UC patients. However,

because it has a low prevalence and has been studied in less detail, PSC is often

misdiagnosed as primary biliary cholangitis (PBC) in its early stage. Herein, we

reported a case of a 38-year-old male patient who presented to a clinician in

2014 with irregular bowel habits. A colonoscopy suggested UC. In 2016, the

patient was found to have abnormal liver function and was diagnosed with PBC

by pathology. He was treated with ursodeoxycholic acid (UDCA) but this had no

effect on his liver function. Additional liver biopsies in 2018 indicated PBC-AIH

overlap syndrome. The patient refused hormone therapy for personal reasons.

Following UDCAmonotherapy, his liver function remained abnormal. The patient

was reexamined after repeated abnormal liver function tests and bowel

symptoms. Systematic laboratory testing, imaging diagnosis, colonoscopy, liver

biopsy, and various pathological examinations conducted in 2021 were used to

diagnose the patient with PSC-AIH-UC overlap syndrome. He was treated with

various drugs, including UDCA, methylprednisolone, mycophenolate mofetil,

and mesalazine. His liver function improved significantly after treatment and

follow-up is ongoing. Our case report highlights the need to raise awareness

about rare and difficult-to-diagnose clinical disorders.
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Introduction

Immune dysfunction can lead to a number of different

autoimmune diseases . There are two main types of

gastrointestinal involvement, including inflammatory bowel

disease (IBD) and autoimmune liver disease (ALD) (1). IBD

includes ulcerative colitis (UC) and Crohn’s disease (CD), while

ALD includes autoimmune hepatitis (AIH), primary biliary

cholangitis (PBC), and primary sclerosing cholangitis (PSC) (2).

These conditions can happen both independently and together.

Two or more diseases appear simultaneously or sequentially to form

overlap syndrome, such as PBC-AIH, PSC-AIH, and PSC-UC. PSC-

AIH overlap syndrome primarily affects children, adolescents, and

young men. Imaging features of the bile duct resemble PSC while

the clinical, biochemical, and histological features are consistent

with AIH (3). The incidence of IBD is as high as 40–50% in PSC-

AIH overlap syndrome patients (4); however, PSC-AIH overlap

syndrome is rare in IBD patients (5). Herein, we described a 38-

year-old male UC patient, who received a diagnosis of PBC after 2

years because of abnormal liver function. However, his liver

function remained abnormal after UDCA treatment. After 5

years, a diagnosis of PSC-AIH-UC overlap syndrome was

confirmed by a systematic and detailed examination. The

diagnostic pathway informs the development of more accurate

clinical diagnostics.
Case report

In 2014, a 38-year-old male patient underwent a colonoscopy

because of irregular bowel habits and increased stool frequency

lasting for 1 month. The colonoscopy showed that the distal ileum

was found to be smooth, and the colonic mucosa was congested

with hematomas. Punctate ulcers, erosions, and multiple bleeding

spots from the anus to the ileocecal area were observed, which is

indicative of UC under the colonoscope. However, the patient

voluntarily discontinued mesalazine treatment after 1 month.

In 2016, the patient was found to have significantly elevated

liver function indicators during the physical examination (Table 1).

He underwent a liver biopsy at the local hospital and was given a

pathological diagnosis of “PBC” through description by himself. So

he was orally treated with 15 mg/kg/d ursodeoxycholic acid

(UDCA). Intermittent follow-up revealed that his liver function

results were still abnormal.
Abbreviations: IBD, inflammatory bowel disease; ALD, autoimmune liver

disease; UC, ulcerative colitis; CD, Crohn’s disease; AIH, includes autoimmune

hepatitis; PBC, primary biliary cholangitis; PSC, primary sclerosing cholangitis;

UDCA, ursodeoxycholic acid; ANA, Anti-Nuclear Antibody; IgG,

Immunoglobulin G; IGG4, Immunoglobulin G4; IGM, Immunoglobulin M;

pANCA, perinuclear antineutrophil cytoplasmic antibody; PR3-ANCA,

proteinase antineutrophil cytoplasmic antibody; AMA, anti-mitochondrial

antibody; ASMA, a-smooth muscle actin antibody; LKM, kidney microsomal

antibody; LC-1, liver cytosol antigen type 1 antibody; SLA, soluble liver antigen

antibody; CT, Computed Tomography; MRCP, Magnetic Resonance

Cholangiopancreatography.
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In 2018, the patient experienced fatigue and poor appetite. A

medical visit revealed that he still had abnormal liver function

results (Table 1). An antinuclear antibody (ANA) test was positive.

Imaging indicated chronic hepatic damage and slight dilatation of

the intrahepatic bile ducts. Then a secondary liver biopsy was

performed at the local hospital and revealed that a portion of the

portal area was enlarged and there was evidence of lymphocyte,

plasma cell, and eosinophil infiltration. Mild interface

inflammation, focal bile duct epithelial deformation, focal

peribiliary fibrosis, and focal necrosis of hepatocytes were also

observed. The patient was diagnosed with focal atypical PBC-AIH

overlap syndrome using these findings. UDCA monotherapy was

continued after the patient declined corticosteroid treatment for

personal reasons. His liver function continued to be abnormal at

subsequent follow-up appointments.

In 2021, the patient was admitted to our hospital due to

recurrent abnormal liver function. After detailed questioning of

his medical history, he reported fatigue, increased frequency of

bowel habits (3–4 times/day), and unformed stool (without mucus,

pus, or blood). He had no fever, jaundice, itchy skin, joint pain, rash,

abdominal pain, or other symptoms. He denied alcohol use, viral

hepatitis infection, or family history. No obvious abnormalities

were observed during the physical examination, including no

yellowing of the skin and sclera, and no liver palms or spider nevus.

In terms of abnormal liver function, we reexamined the relevant

test. Liver function indicators were significantly increased (Table 1)

and albumin had a mildly reduced level of 31.6 g/L. No hepatitis

markers were abnormal. We excluded drugs and hepatitis as the

causes while considering the influence of immune factors. Thus, we

considered whether it was related to ALD, IgG4-related disease, or

other diseases. We then carried out a serological examination of

immunoglobulin and related antibodies. ANA (Nuclear

homogeneous type 1:320+, Cytoplasmic granular type 1:160+),

pANCA, and PR3-ANCA antibodies (chemiluminescence

method: 264.3CU) were positive, while AMA-M2, M2-3E, sp100,

gp210, ASMA, LKM, LC-1, SLA/LP, Ro-52, Scl-70 antibodies were

negative. IgG, IgG4, and IgM levels were all higher than the upper

limit of normal, and serum gamma protein electrophoresis was

36.3%. Related imaging examinations were also completed. An

ultrasound of the liver showed cirrhosis and dilation of the portal

venous system. An enhanced CT scan of the liver and the MRCP

findings are shown in Figure 1. We performed a third liver biopsy. A

total of 14 small and medium portal areas were observed in the liver

biopsy tissue and the lobular structure was disordered. The primary

lesions showed a marked expansion of the portal area, moderate to

severe inflammatory cell infiltration consisting primarily of

mononuclear cells, moderate interface inflammation, and

coexistence of small bile duct hyperplasia and deletion. Onion

skin-like fibrosis was seen around some small bile ducts, different

degrees of thin bile duct reaction were observed around the portal

area, and marginal bile ducts were present. Individual plasma cells

were positive for IgG4 (the ratio of IgG4/IgG is about 5%). A

centrilobular-portal bridging necrosis zone and focal necrosis were

seen in the lobule and mild inflammatory cell infiltration was

present in the sinus. The pathological morphology was suggestive

of PSC-AIH overlap syndrome (G3-4,S3) (Figure 1).
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FIGURE 1

(A) Ascending colon; (B) transverse colon; (C) Rectum, (D) Pathology. Colonoscopy images show the ascending colon mucosa scattered in sheet
congestion edema with a granular surface. The transverse colon mucosa are scattered in sheet erythema. The descending colon and sigmoid
mucosa are smooth. Erosive, ulceration, loss of vascular markings, or mucosal friability are not observed in the patient. (E) An enhanced CT scan of
the liver shows that the liver surface is not smooth and the intrahepatic bile ducts are slightly dilated. (F) MRCP shows segmental dilatation of the
intrahepatic bile ducts. (G) Moderate interface inflammation and significant lymphoplasmacytic infiltration; (H) Immunohistochemistry MUM1 (+);
(I) Some bile ducts are surrounded by lymphocytes and phagocytes, and lymphocytes involved in the bile duct; (J) Immunohistochemistry CK7 (+);
(K) Concentric fibrotic changes around the large bile duct with scattered plasma cell infiltration, and bile duct hyperplasia was seen in the
converduct area; (L) MASSON staining showed concentric fibrosis changes and deformation of the bile duct.
TABLE 1 Changes in liver function and immunoglobulin levels over time.

ALT
(9–50U/L)

AST
(15–40U/L)

ALP
(45–125U/L)

GGT
(10–60U/L)

IgG
(7–17U/L)

IgG4
(0.03–2.01g/L)

IgM
(0.40–2.30U/L)

2014.12.05 43 52 101 53 16.4 NA 1.2

2016.12.14 38 20 577 268 17.4 NA 1.1

2018.12.25 57 128 316 237 14.5 1.77 0.83

2021.01.23 236 132 415 199 NA NA NA

2021.06.05 89 64 332 186 21.36 NA 1.56

2021.08.25 (hospital stay) 63 64 342 260 29.57 2.68 1.33
F
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In terms of abnormal stool, a fecal culture did not reveal

evidence of bacteria or fungal infection. A colonoscopy revealed

changes in colonic inflammation (predominantly in the right colon)

(Figure 1). Pathology in the colon showed chronic inflammation

(plasmacytosis and lymphocyte) of the mucosa, erosion, gland

atrophy, crypt distortion, and cryptitis (Figure 1).

Due to the elevation of IgG4 levels, the patient also underwent

an ultrasound of the superficial glands and lymph nodes, which

revealed coarse echoes of the bilateral submandibular, parotid, and

lacrimal glands, and grade 2 echoes of the bilateral cervical, double

supraclavicular, double axillary, and double inguinal lymph nodes.

Pathology of the submandibular gland showed semi-scattered

plasma cells without IgG4 lymphocyte infiltration. Thus, we

excluded the diagnosis of IgG4-related disease.

The patient was finally diagnosed with PSC-AIH-UC overlap

syndrome and prescribed oral 0.5 g UDCA twice a day, 40 mg

methylprednisolone once a day, 0.25 g mycophenolate mofetil three

times a day, and 1.0 g mesalazine three times a day. These drugs

were used to adjust the patient’s gut flora, protect his stomach, and

supply the calcium needed to prevent hormone-related side effects.

After the patient was discharged from the hospital later that month,

he underwent regular follow-ups. His symptoms and liver function

test results improved significantly. At his last follow-up on March

19, 2022, the patient’s AST, ALT, IgG4, and IgG levels had all

returned to normal ranges, and ALP and GGT levels had decreased

significantly. The drug dosage was adjusted according to the

patient’s indicators. He now receives oral 1.25 g UDCA once a

day, 12 mg methylprednisolone once a day, and 1.0 g

mycophenolate mofetil once a day and is still receiving follow-up.
Discussion

This study describes a male patient with a final diagnosis of

PSC-AIH-UC overlap syndrome over seven years. It is worth

discussing that the first two liver biopsy results suggested PBC

because it is unusual for a patient to have both PBC and UC,

especially as the patient is male and AMA, SP100, and GP210 tests

were all negative. Since the first reported case of PBC and UC in

1985, only 20–30 sporadic cases have been reported (6). As a result,

there is a lower incidence of PBC-AIH overlap syndrome than PBC

alone and there are no reports of PBC-AIH-UC overlap syndrome.

Thus, an additional liver biopsy was performed on the patient. ALP

and GGT were both elevated, high or positive PR3-ANCA was seen,

and MRCP revealed segmental dilatation of the intrahepatic bile

ducts. Pathology showed onion skin-like fibrosis around the bile

ducts, bile duct absence, and hyperplasia, indicating that the patient

met the characteristics of PSC. He also had increased transaminase

and IgG levels, moderate interface inflammation, bridging necrosis

in most portal areas, and abnormal infiltration of plasma cells,

which met the characteristics of AIH. The levels of inflammation

and fibrosis were higher in this biopsy than in the one conducted in

2018. After the final diagnosis was made, the patient’s prior
Frontiers in Immunology 04
pathology films were re-evaluated. We think he should have been

previously diagnosed with PSC and not PBC, which may have

occurred due to an insufficient understanding of PSC at the time.

PSC is the most common complication of cholestasis and is

closely related to UC. The incidence of IBD in PSC patients can be as

high as 70%–86%, of whom more than 75% are complicated by UC

(7). In contrast, PSC is rare in IBD patients (8). The latest meta-

analysis (9) reported that the combined prevalence of PSC in IBD

patients was 2.16% and was the highest in South America and the

lowest in Southeast Asia. The combined prevalence of patients with

UC, CD, and unclassified IBD were 2.47%, 0.96%, and 5.01%,

respectively (10). PSC-IBD overlap syndrome is an independent

disease entity. When the two diseases coexist, UC exhibits a

characteristic disease phenotype. Compared with UC patients, PSC-

UC patients have pancolitis, heavier right-sided colonic

inflammation, rectal parenchymal and retrograde ileitis, and a

higher incidence of colorectal neoplasia (11). These patients also

have increased right colonic histological activity and decreased rectal

histological activity. Prolonged inflammatory disease activity or the

accumulation of secondary bile acids may explain the predominance

of right-sided tumor formation among PSC-UC patients (12). There

are no effective drug therapies for PSC, so patients are primarily

treated with UDCA. UDCA (17-23mg.kg-1.d-1) can improve liver

function, including liver fibrosis and biliary imaging. However, there

is no strong evidence for improved survival and prognosis (7). Early

clinical trials have found that cyclosporine can alleviate colonic

lesions in PSC-UC patients (13). There are also reports that oral

vancomycin can induce gut microbial transformation in this patient

population (14), but these drugs will need to be further studied in

long-term trials.

A recent study found that among 3,684 UC patients, the

prevalence of AIH was 0.24% (5). Patients with IBD had a higher

prevalence of AIH, with odds ratios of 7.8 and 17.9 for men and

women, respectively (5). These patients are more likely to fail

treatment and develop cirrhosis (15). A proposed mechanism for

the relationship between UC and AIH is the disruption of colonic

permeability and the activation of an immune response in the liver

(16). UC patients have a defective intestinal mucosal protective

barrier that increases permeability and intestinal exposure to

various toxins. The liver absorbs high levels of toxins from the

intestine through the portal vein, activating the immune system and

causing liver cell damage (17).

AIH is found in 1.4%–17% of PSC patients (18). Most patients

with PSC-AIH overlap syndrome are treated with UDCA + steroids

+ azathioprine or an immunosuppressive agent, which can improve

the condition in the short term (19). A meta-analysis found that 48

(44.44%) of 109 PSC-AIH overlap syndrome patients had IBD (4),

of whom 68.08% were diagnosed with UC (20). Most of these

patients were children. Hepatobiliary diseases are closely related to

IBD and hepatobiliary dysfunction is also a common extraintestinal

manifestation of UC (18). PSC, AIH, and UC are immune-related

diseases with several genetic and environmental risk factors. While

common susceptibility genes have not yet been identified, microbial
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involvement appears to link these diseases. The concept of a “gut-

liver axis” has been widely accepted (21). Intestinal flora participate

in the normal metabolism of bile acids by synthesizing bile acid

hydrolase and steroid dehydrogenase (22). Abnormal bile acid

metabolism can inhibit intestinal bacterial growth and reduce

intestinal function by destroying the integrity of cell membranes,

damaging DNA, and inducing protein denaturation and

inactivation (23). Bacteria and potentially toxic products enter the

liver via the gut-liver axis to stimulate the secretion of pro-

inflammatory cytokines, resulting in immune disorders and

triggering fibrosis by stimulating hepatic stellate cells (24).

Table 2 describes cases of PSC-AIH-UC overlap syndrome

reported in research articles (20, 25–30). The case reported by the

current study highlights four points for consideration. First,

multiple immune diseases can coexist, which may reflect a

common pathogenic pathway. However, this also increases the

complexity of disease diagnosis. Our case involves the

differentiation of PBC and PSC. While both are cholestasis

diseases, PBC mainly involves small bile ducts and PSC primarily

involves bold ducts. AMAs are present in PBC patients, while ANA,

pANCA, SMA, PR3-ANCA, and other autoantibodies are found in

PSC patients (31). MRCP is very important for the diagnosis of

PSC, which can reveal limited or diffuse bile duct stricture.

However, cholangiography lacks specific features for the diagnosis

of PBC (32). The most important indication of this disorder is

pathological changes in the liver. PBC indicates non-suppurative
Frontiers in Immunology 05
cholangitis, while PSC has no specificity in its early stage, only

biliary tract injury, and evidence of fibrosis at the late stage (33).

Second, patients with overlapping immune diseases may have mild

clinical manifestations. Clinical characteristics may be inconsistent

with those found in the predisposed population. Therefore, it is

necessary to focus on evidence of other immune diseases when

diagnosing an immune disease. Third, the use of multiple clinical

disciplines is very important for the diagnosis of these diseases.

Liver histology plays an important role in liver-specific immune

diseases. Fourth, the case described here was accompanied by an

increase in IgG4, which is characteristic of IgG4-associated

sclerosing cholangitis (IgG4-SC). However, 9%–27% of PSC

patients also have elevated serum IgG4 antibodies (34). In

addition, the imaging manifestations of PSC and IgG4-SC were

similar, which made identification more challenging. We combined

imaging and pathology of the liver and the submandibular gland

and a colonoscopy to exclude the diagnosis of IgG4-SC in this

patient. Thus, special attention should be paid to the identification

of IgG4-SC and PSC patients with elevated IgG4.
Data availability statement

The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be

directed to the corresponding author.
TABLE 2 Summary of systematically reviewed clinical cases of PSC-AIH-UC overlap syndrome.

Author Age Gender Clinical presen-
tation

Diagnosis Antibodies Complication Treatment Outcome

Takanori
Suzuki (25)

28 male abnormal liver
function, abdominal
pain, bloody stool
.

PSC (2016); UC
(2019); PSC-
AIH-UC (2021)

ANA
ASMA

None UDCA
Azathioprine
prednisone,
ustekinumab

Recovery

Hon Yan
Ng (26)

12 Female abnormal liver
function

PSC-AIH-UC
(2021)

ASMA multifocal
osteomyelitis

Prednisone
Azathioprine
UDCA

Recovery

Vinıćius
Remus
Ballotin
(20)

22 Female abdominal pain,
jaundice, choluria, and
acholia

PSC-AIH-UC
(2020)

ANA None corticosteroids,
azathioprine,
ursodeoxycholic acid, and
mesalamine

Recovery

Erling
Peter
Larsen (27)

10 male weight loss, upper
abdominal pain,
vomiting, and
diarrhea

PSC-AIH-UC
(2012)

ASMA
pANCA

None Prednisolone
UDCA
azathioprine

Recovery

Aneta
Nalepa
(28)

15 male abnormal liver
function, diarrhea,
abdominal pain

AIH (2008)
PSC-AIH (2010)
PSC-AIH-UC
(2013)

ANA
ASMA

None corticosteroid and
azathioprine
UDCA

Deterioration
and liver
transplantation

J Koskinas
(29)

18 male fever AIH
PSC-AIH-UC
(Two years later)

ANA pyoderma
gangrenosum

UDCA liver
transplantation

Miaoyu
Jing (30)

55 male Diarrhea PSC-AIH-UC
(2022)

AMA-M2 PBC Prednisolone
UDCA
mesalamine

–
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Okhlobystin AV, et al. Autoimmune diseases of digestive system. Vestn Ross Akad
Med Nauk. (2015) 2):139–51. doi: 10.15690/vramn.v70i2.1306

3. Kerkar N, Chan A. Autoimmune hepatitis, sclerosing cholangitis, and
autoimmune sclerosing cholangitis or overlap syndrome. Clin Liver Dis (2018) 22
(4):689–702. doi: 10.1016/j.cld.2018.06.005

4. Suzuki T, Naitoh I, Katano T, Matsuura K, Nagura Y, Fujiwara K, et al. A case of
primary sclerosing cholangitis and autoimmune hepatitis overlapping syndrome
complicated by ulcerative colitis. Intern Med (2022) 61(16):2471–2475. doi: 10.2169/
internalmedicine.8866-21

5. Voss J, Schneider CV, Kleinjans M, Bruns T, Trautwein C, Strnad P.
Hepatobiliary phenotype of individuals with chronic intestinal disorders. Sci Rep
(2021) 11(1):19954. doi: 10.1038/s41598-021-98843-7

6. Ohge H, Takesue Y, Yokoyama T, Hiyama E, Murakami Y, Imamura Y, et al.
Progression of primary biliary cirrhosis after proctocolectomy for ulcerative colitis. J
Gastroenterol (2000) 35(11):870–2. doi: 10.1007/s005350070026

7. Mehta TI, Weissman S, Fung BM, Sotiriadis J, Lindor KD, Tabibian JH. Global
incidence, prevalence and features of primary sclerosing cholangitis: A systematic
review and meta-analysis. Liver Int (2021) 41(10):2418–26. doi: 10.1111/liv.15007

8. Fraga M, Fournier N, Safroneeva E, Pittet V, Godat S, Straumann A, et al. Primary
sclerosing cholangitis in the Swiss inflammatory bowel disease cohort study:
prevalence, risk factors, and long-term follow-up. Eur J Gastroenterol Hepatol (2017)
29(1):91–7. doi: 10.1097/MEG.0000000000000747

9. Barberio B, Massimi D, Cazzagon N, Zingone F, Ford AC, Savarino EV.
Prevalence of primary sclerosing cholangitis in patients with inflammatory bowel
disease: A systematic review and meta-analysis. Gastroenterology (2021) 161(6):1865–
77. doi: 10.1053/j.gastro.2021.08.032

10. Beheshti-Maal A, Tamimi A, Iravani S, Memarnejadian A, Sorouri M, Aghdaei
HA, et al. PSC associated inflammatory bowel disease: a distinct entity. Expert Rev
Gastroenterol Hepatol (2022) 16(2):129–39. doi: 10.1080/17474124.2022.2031979

11. Bajer L, Wohl P, Drastich P. PSC-IBD: specific phenotype of inflammatory
bowel disease associated with primary sclerosing cholangitis. Vnitr Lek. (2018) 64
(6):659–64. doi: 10.36290/vnl.2018.090
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28. Nalepa A, Woźniak M, Cielecka-Kuszyk J, Stefanowicz M, Jankowska I,
Da ̨dalski M, et al. Acute-on-chronic hepatitis. A case report of autoimmune
hepatitis/primary sclerosing cholangitis/ulcerative colitis overlap syndrome in a
15-year-old patient. Clin Exp Hepatol (2017) 3(1):28–32. doi: 10.5114/
ceh.2017.65501

29. Koskinas J, Raptis I, Manika Z, Hadziyannis S. Overlapping syndrome of
autoimmune hepatitis and primary sclerosing cholangitis associated with pyoderma
gangrenosum and ulcerative colitis. Eur J Gastroenterol Hepatol (1999) 11(12):1421–4.
doi: 10.1097/00042737-199912000-00014
frontiersin.org

https://doi.org/10.2174/138161212802502134
https://doi.org/10.15690/vramn.v70i2.1306
https://doi.org/10.1016/j.cld.2018.06.005
https://doi.org/10.2169/internalmedicine.8866-21
https://doi.org/10.2169/internalmedicine.8866-21
https://doi.org/10.1038/s41598-021-98843-7
https://doi.org/10.1007/s005350070026
https://doi.org/10.1111/liv.15007
https://doi.org/10.1097/MEG.0000000000000747
https://doi.org/10.1053/j.gastro.2021.08.032
https://doi.org/10.1080/17474124.2022.2031979
https://doi.org/10.36290/vnl.2018.090
https://doi.org/10.5114/pg.2021.108983
https://doi.org/10.1136/gut.34.2.242
https://doi.org/10.14309/crj.0000000000000577
https://doi.org/10.14309/crj.0000000000000577
https://doi.org/10.3748/wjg.v23.i33.6137
https://doi.org/10.7759/cureus.19276
https://doi.org/10.1136/gutjnl-2020-322362
https://doi.org/10.1136/gutjnl-2020-322362
https://doi.org/10.2169/internalmedicine.56.7633
https://doi.org/10.12998/wjcc.v8.i18.4075
https://doi.org/10.1136/gutjnl-2016-312533
https://doi.org/10.3748/wjg.v26.i21.2768
https://doi.org/10.1053/j.gastro.2020.12.058
https://doi.org/10.1053/j.gastro.2020.12.058
https://doi.org/10.1016/j.livres.2021.08.001
https://doi.org/10.2169/internalmedicine.8866-21
https://doi.org/10.2169/internalmedicine.8866-21
https://doi.org/10.1186/s41927-021-00186-3
https://doi.org/10.1186/s41927-021-00186-3
https://doi.org/10.1186/1746-1596-7-100
https://doi.org/10.5114/ceh.2017.65501
https://doi.org/10.5114/ceh.2017.65501
https://doi.org/10.1097/00042737-199912000-00014
https://doi.org/10.3389/fimmu.2023.1132072
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Zhang et al. 10.3389/fimmu.2023.1132072
30. Jing M, Zhang W, Xia M. Ulcerative colitis complicated by autoimmune
hepatitis-primary biliary cholangitis-primary sclerosing cholangitis overlap
syndrome. Rev Esp Enferm Dig (2022) 114(12):756-766. doi: 10.17235/
reed.2022.9183/2022

31. Sarcognato S, Sacchi D, Grillo F, Cazzagon N, Fabris L, Cadamuro M,
et al. Autoimmune biliary diseases: primary biliary cholangitis and primary
sclerosing cholangitis. Pathologica (2021) 113(3):170–84. doi: 10.32074/1591-
951X-245
Frontiers in Immunology 07
32. Hasegawa S, Yoneda M, Kurita Y, Nogami A, Honda Y, Hosono K, et al.
Cholestatic liver disease: Current treatment strategies and new therapeutic agents.
Drugs (2021) 81(10):1181–92. doi: 10.1007/s40265-021-01545-7

33. Mattner J. Impact of microbes on the pathogenesis of primary biliary cirrhosis
(PBC) and primary sclerosing cholangitis (PSC). Int J Mol Sci (2016) 17(11):1864.
doi: 10.3390/ijms17111864

34. Tanaka A. IgG4-related sclerosing cholangitis and primary sclerosing
cholangitis. Gut Liver. (2019) 13(3):300–7. doi: 10.5009/gnl18085
frontiersin.org

https://doi.org/10.17235/reed.2022.9183/2022
https://doi.org/10.17235/reed.2022.9183/2022
https://doi.org/10.32074/1591-951X-245
https://doi.org/10.32074/1591-951X-245
https://doi.org/10.1007/s40265-021-01545-7
https://doi.org/10.3390/ijms17111864
https://doi.org/10.5009/gnl18085
https://doi.org/10.3389/fimmu.2023.1132072
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Ulcerative colitis complicated by primary sclerosing cholangitis and autoimmune hepatitis overlap syndrome: a case report and literature review
	Introduction
	Case report
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


