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АННОТАЦИЯ
Фиброзирующий холестатический гепатит — особый вариант течения инфекционного гепатита, характеризующийся 
быстрым прогрессирующим ухудшением функции печени; обычно развивается в условиях иммуносупрессии, хотя опи-
сан и у иммунокомпетентных больных вирусными гепатитами В и С. В основе диагностики фиброзирующего холеста-
тического гепатита лежит гистологическое исследование ткани печени, при котором выявляют преобладание повреж-
дения гепатоцитов с их выраженной баллонной дистрофией над слабой воспалительной реакцией, перицеллюлярный 
и перисинусоидальный фиброз, а также внутриклеточный и канальцевый холестаз. Анализ литературы подтверждает 
предположение авторов о том, что патологические изменения в печени, описанные как фиброзирующий холестатиче-
ский гепатит, могут развиваться в различных условиях под воздействием различных инфекционных агентов. Несмотря 
на наличие эффективной противовирусной терапии гепатитов В и С, исходы фиброзирующего холестатического гепа-
тита часто неблагоприятны, особенно в случаях, не связанных с трансплантацией солидных органов. В настоящее вре-
мя в связи с появлением большого количества лекарств, избирательно действующих на иммунную систему, развитием 
новых направлений медицины в гематологии, ревматологии, онкологии, трансплантологии, инфекционных болезнях, 
врачи этих специальностей все чаще сталкиваются с неожиданно тяжёлыми формами поражения печени на фоне про-
водимой специфической терапии. Авторы полагают, что имеет место недооценка врачами, не работающими в Центрах 
трансплантации печени, возможности развития фиброзирующего холестатического гепатита у больных с вирусными 
гепатитами В и С в клинике как инфекционных, так и внутренних болезней.

Ключевые слова: инфекционный гепатит; фиброзирующий холестатический гепатит; HBV; HCV; трансплантация  
органов; серонегативный гепатит.

Как цитировать:
Сюткин В.Е., Чуланов В.П. Фиброзирующий холестатический гепатит как вариант течения инфекции, вызванной гепатотропными вирусами // 
Эпидемиология и инфек ционные болезни. 2024. Т. 29, № 2. С. 126–141. DOI: https://doi.org/10.17816/EID627312

Рукопись получена: 21.02.2024  Рукопись одобрена: 07.03.2024  Опубликована online: 09.04.2024

https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/EID627312
https://doi.org/10.17816/EID627312
https://crossmark.crossref.org/dialog/?doi=10.17816/EID627312&domain=PDF&date_stamp=2024-06-10


127
Epidemiology and Infectious DiseasesVol. 29 (2) 2024

The article can be used under the CC BY-NC-ND 4.0  International license 
© Eco-Vector, 2024

REVIEWS

Received: 21.02.2024  Accepted: 07.03.2024  Published online: 09.04.2024

DOI: https://doi.org/10.17816/EID627312

Fibrosing cholestatic hepatitis as a variant  
of the course of hepatotropic viruses’ infection 
Vladimir E. Syutkin1, Vladimir P. Chulanov2 
1 N.V. Sklifosovsky Research Institute of Emergency Medical Care, Moscow, Russia;
2 National Medical Research Center for Phthisiopulmonology and Infectious Diseases, Moscow, Russia 

ABSTRACT
Fibrosing cholestatic hepatitis is a special variant of infectious hepatitis, with a rapid progressive deterioration of liver function, 
and usually results in immunosuppression. It has also been reported in patients with immunocompetent status having viral 
hepatitis B and C. Fibrosing cholestatic hepatitis is diagnosed based on the histological examination of the liver tissue, which 
reveals severe damage to hepatocytes with pronounced ballooning over a weak inflammatory reaction, pericellular and 
perisinusoidal fibrosis, and intracellular and tubular cholestases. Analysis of the literature confirms the authors’ assumption 
that pathological changes in the liver, described as fibrosing cholestatic hepatitis, can develop in different conditions under the 
influence of various infectious agents. Despite the availability of effective antiviral therapy for hepatitis B and C, the outcomes 
of fibrosing cholestatic hepatitis are often unfavorable, particularly in cases not associated with solid-organ transplantation. 
Currently, because of the emergence of numerous drugs that selectively act on the immune system and the development of 
new areas of medicine such as hematology, rheumatology, oncology, transplantology, and infectious diseases, doctors in these 
specialties increasingly encounter severe liver damage in patients receiving specific therapy. The authors believe that doctors 
who do not work at liver transplantation centers underestimate the possibility of fibrosing cholestatic hepatitis development in 
patients with viral hepatitis B and C, in the clinic of infectious and internal diseases.
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(USA) presented a case of severe cholestatic liver damage with 
a histologic picture characteristic of FCH in a recipient who 
had received an HCV-infected heart transplant [8]. Most cases 
of FCH have been described in LT recipients. However, since 
the early 1990s, there have been reports of the development 
of this pattern of liver damage in recipients of transplantation 
of other solid organs and bone marrow and, later, outside 
the context of organ transplantation. Cases of FCH caused 
by hepatitis B or C viruses have been described in patients 
with autoimmune, oncologic, and hematologic diseases during 
specific therapy, those infected with human immunodeficiency 
virus (HIV), and immunocompetent individuals. Table 1 presents 
a summary of these reports. Several studies from Southeast 
Asia have reported the development of FCH in cytomegalovirus 
(CMV) infection. These reports have been published in the 
context of both recipients of a transplanted organ [9, 10] and 
immunocompetent patients [11]. Additionally, Spanish authors 
have confirmed the possibility of FCH development after kidney 
transplantation in CMV infection [12]. Recently, researchers from 
India have discussed the potential role of parvovirus B19 in FCH 
development in kidney transplant recipients [13]. Furthermore, 
a report from Germany did not entirely rule out the possible 
role of adenovirus infection in the FCH development after kidney 
transplantation. However, those authors exercised considerable 
caution in their conclusions, indicating that superinfection with 
adenovirus may have resulted in extensive liver necrosis in a 
patient with FCH caused by HBV infection [14].

Prior to the widespread implementation of 
immunoprophylaxis for recurrent HBV infection in LT 
recipients, FCH posed a significant challenge for LT recipients, 

INTRODUCTION
In recent decades, new variants of the course of infectious 

hepatitis that go beyond the classic acute and chronic hepatitis 
have been described, particularly for hepatitis B virus (HBV) 
and hepatitis C virus (HCV) infections. For HBV infection, 
the classical concepts of the immunotolerant phase have 
been revised [1, 2]. Reactivation of HBsAg-negative hepatitis 
in anti-HBcor carriers undergoing immunosuppressive 
therapy represents a distinct variant of the course. 
A common occurrence is de novo hepatitis B developing 
in liver transplant recipients [3]. This phenomenon has led 
to the formulation of the concept of acute hepatitis versus 
chronic hepatitis. Additionally, the possibility of a chronic 
course of hepatitis E virus (HEV) infection in the context of 
immunosuppression (IS) has been demonstrated [4].

Fibrosing cholestatic hepatitis (FCH) is a distinctive 
form of the infectious hepatitis course, characterized by a 
progressive deterioration of liver function from several weeks 
to months. This variant of the course typically develops in 
individuals with IS, although it has been documented in 
immunocompetent patients with viral hepatitis B and C.

ETIOLOGY AND EPIDEMIOLOGY
The pattern of liver damage, designated FCH, was initially 

described in the early 1990s in liver transplant (LT) recipients 
with recurrent HBV infection [5, 6]. Notably, the initial report on 
the development of FCH as a distinct course of HCV infection 
following LT was conducted by Schluger et al. [7]. Nevertheless, 
in 1994, a team of physicians from the University of Florida 

Table 1. Case reports of fibrosing cholestatic hepatitis in patients with HBV or HCV infection, excluding those in liver transplantation

Conditions HBV HCV

Immunocompetent individuals Sutherland et al. (2019) [19]; 
Philips et al. (2019) [20]

Akagi et al. (2014) [21]

Hemodialysis Wong et al. (2006) [22] –

HIV Fang et al. (1993) [23]; Poulet et al. (1996) [24] Rosenberg et al. (2002) [25]; 
Moreno et al. (2006) [26] 

Autoimmune, hematologic, 
and oncologic diseases

Lee et al. (2000) [27]; Kojima et al. (2002) [28]; 
Jung et al. (2002) [29]; Wasmuth et al. (2008) [30]; 
Zanati et al. (2004) [31]; Ceballos-Viro et al. 
(2009) [32]; Topaloglu et al. (2014) [33]

Nassar et al. (2018) [34]; Morii et al. (2012) [35]; 
Saleh et al. (2007) [36]; Pellicelli et al. (2015) [37] 

Kidney transplantation Chen et al. (1994) [38]; Hung et al. (1995) [39]; 
Booth et al. (1995) [40]; Al Faraidy et al. (1997) [41]; 
Lam (1996) [42]; Brind et al. (1998) [43]; 
Waguri et al. (1998) [44]; Toth et al. (1998) [45]; 
Muñoz de Bustillo et al. (2001) [12]; Chan et al. 
(1998) [46]; Lee et al. (2000) [27]; 
Jung et al. (2002) [29]

Zylberberg et al. (1997) [47]; Muñoz de Bustillo 
et al. (1998) [48]; Delladetsima et al. (1999) [49]; 
Delladetsima et al. (2006) [50]; Boletis et al. 
(2000) [51]; Hooda et al. (2006) [52]; Shores et al.  
(2008) [53]; Honsová et al. (2011) [54]; Siddiqui et al.  
(2012) [55]; Li  et al. (2015) [56]; Shinzato et al. 
(2019) [57]; Kapila et al. (2020) [58] 

Heart transplantation – Lim et al. (1994) [8]; Delgado et al. (1999) [59]; 
Ong et al. (1999) [60]; Liu et al. (2017) [61] 

Hematopoietic cell 
transplantation McIvor et al. (1994) [62]; Suresh et al. (2001) [63] Evans et al. (2015) [64]
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diagnostic criteria for FCH C were initially proposed in 2003 
at a conference on HCV infection following LT. Consequently, 
FCH C was defined as a disease occurring not earlier than 
the second month after LT, with a serum bilirubin content 
>6 mg/dL, and alkaline phosphatase and gamma-glutamyl 
transpeptidase activities five or more times higher than 
the normal upper limits. In addition to the aforementioned 
histologic features, the presence of balloon dystrophy of 
hepatocytes in the perivenular zone, mild inflammation, and 
varying degrees of cholangiolar proliferation without loss 
of bile ducts is crucial. Furthermore, the blood HCV RNA 
content should be extremely high and the absence of biliary 
complications or hepatic artery thrombosis evident [65].

Some authors from the Mayo Clinic (Rochester, USA) 
proposed to refine the set of diagnostic criteria (Table 2) [66] 
based on their own well-founded studies. All criteria are 
divided into three groups: specific, auxiliary, and exclusion 
criteria. The diagnosis of FCH is based on the histologic 
features of the disease, which were clearly described. 
Auxiliary criteria included a total bilirubin ≥2 mg/dL. The value 
was found to be significantly lower than the threshold value 
of 6 mg/dL proposed by the 2003 consensus conference. 
This was because a bilirubin level <2 mg/dL had a 100% 
negative predictive value, which allowed for the exclusion 
of FCH C. Interestingly, the authors considered older age of 
the donor and recent rejection as auxiliary criteria, whereas 
the level of HCV viremia did not play a decisive role in the 
diagnosis of FCH C. These criteria were confirmed by the 
authors in comparison with patients with recurrent hepatitis C  
with minimal and severe fibrosis. The same group of authors 
proposed a similar approach to assess the severity of 
recurrent hepatitis C after LT, assuming that “conventional 
hepatitis” can progress into FCH under certain conditions [67].

accounting for 33%–42% of recurrent hepatitis B (or HBV/HDV 
coinfection) [15]. Since the 2000s, FCH B has been increasingly 
described in unexpected conditions, typically unrelated to 
transplantation (Table 1). A comparable phenomenon was 
observed in liver recipients undergoing surgical procedures 
for terminal-stage chronic hepatitis C prior to the advent of 
direct-acting antivirals (DAAs) in routine clinical practice.  
Up to 10% of patients with relapsing hepatitis C acquired  
FCH [16]; treatment of these patients with pegylated interferon 
preparations was rarely observed [17]. FCH risk increased if 
the recipients were also infected with HIV, which negatively 
affected the survival of grafts and recipients. For example, 
FCH was the cause of 38% of deaths in liver recipients with 
HCV/HIV coinfection [18].

HISTOLOGIC CHANGES  
AND DIAGNOSTIC CRITERIA

The histologic changes observed in FCH represent a unique 
pattern of liver damage that is qualitatively distinct from 
that observed in typical acute and chronic hepatitis variants. 
These changes are characterized by the predominance of 
hepatocyte damage with pronounced balloon dystrophy, in 
the absence of a robust inflammatory response. Minimal 
infiltrate in portal tracts and lobules with rapid development 
of pericellular (perisinusoidal) fibrosis, and intracellular and 
tubular cholestasis are reflected in the name of the syndrome, 
which has not changed since its first description.

The development of diagnostic criteria for FCH was 
initiated by the expert community, coinciding with the 
decline in the prevalence of FCH B in the clinical practice 
of transplantologists due to the introduction of effective 
combined prophylaxis against HBV infection reactivation. The 

Table 2. Diagnostic criteria for cholestatic hepatitis C [66]

Criteria Description of features

I. Specific 
criteria

Histologic criteria (at least 3 of the following 4):

1. A marked ductal reaction resembling biliary obstruction in most portal tracts

2. Cholestasis (defined as tubule bile plugs and/or intracellular bile pigment)

3. Expressed balloon dystrophy of hepatocytes with disruption of lobule structure

4. Any degree of periportal sinusoidal/pericellular fibrosis

Timing: >1 month post-transplant

II. Supporting 
criteria

Blood bilirubin ≥2 mg/dL

Gamma-glutamyl transpeptidase activity ≥150 IU/L

Asparagine aminotransferase activity ≥70 IU/L

Older age of the donor

Recent biopsy-confirmed acute rejection (Banff rejection activity index ≥5)

III. Exclusion 
criteria

Biliary obstruction

Hepatic artery thrombosis
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virus genotypes. It can be assumed that the influence of both 
viruses on the course of hepatitis is not the sole determining 
factor in the development of HBV and HCV infection.

The causes of the development of conventional hepatitis in 
some cases and FCH in others remain unclear. Classical ideas 
about this variant of the course of HBV and HCV infections 
assume the mandatory presence of IS; however, the nature 
of changes in cellular immunity in HIV and drug-induced IS 
after transplantation is different. In HIV, CD4+ lymphocytes 
are predominantly affected, whereas maintenance IS after 
transplantation is primarily aimed at limiting the population 
and activity of cytotoxic lymphocytes. A recent case report 
described the observation of FCH C in a patient following liver 
retransplantation. Despite receiving standard IS therapy, the 
patient developed severe bacterial infection, resulting in the 
cessation of supportive IS. However, FCH developed early in 
the absence of drug-assisted IS [70].

Researchers from the University of Texas have identified 
a similar liver damage pattern in yellow fever, wherein the 
immune status of the host is normal but the viruses are 
highly hepatotropic and virulent. Infection leads to rapid and 
severe apoptosis and necrosis of hepatocytes, often causing 
fulminant liver damage. The process is either rapidly fatal or 
ends in spontaneous recovery with liver regeneration without 
fibrosis [15].

FIBROSING CHOLESTATIC  
HEPATITIS AND HEMATOPOIETIC  
CELL TRANSPLANTATION

Several reports have documented the occurrence of 
FCH in individuals who have undergone bone marrow or 
hematopoietic cell transplantation. Previous studies have 
revealed that rapidly progressive hepatitis with an FCH 
pattern is more likely to result from infection with mutant 
precore HBV than from a wild-type variant of the virus. Thus, 
Angus et al. examined 10 patients infected with wild-type HBV 
and 10 patients with precore mutation who underwent LT and 
observed that all recipients exhibited recurrent HBV infection. 
However, only one recipient with wild-type virus exhibited 
graft loss, whereas seven recipients with precore mutant 
virus showed graft loss, with five of them exhibiting FCH. 
This pattern of hepatitis B infection has only been observed 
in patients with mutant virus [73]. Fang et al. determined 
that mutant precore strains are more likely to be associated 
with massive virus replication owing to the absence of  
HBe-antigen, which allows the virus to evade recognition 
by the immune system [74]. Notably, precore mutant strains 
persist after seroconversion of HBeAg to anti-HBe [75]. 
Moreover, McIvor et al. discussed the role of precore mutant 
strains in the development of fatal FCH in bone marrow 
recipients [62, 76]. In contrast, Suresh et al. revealed that the 
virus secreted HBeAg after reactivation during IS. Therapy 
with lamivudine was ineffective [63]. Evans et al. reported 

Despite the scientific approach taken by researchers to 
develop diagnostic criteria and their subsequent validation, 
some experts have criticized these criteria as “not sufficiently 
clarifying the nature” of FCH [68]. Moreover, whether these 
criteria can be extrapolated to FCH of other (non-HCV) 
etiologies and FCH C outside the context of LT remains 
unclear. Furthermore, it should be considered that FCH may 
develop earlier in LT recipients [69, 70]. Conversely, Siddiqui 
et al. reported four cases of FCH manifesting in kidney 
recipients between 1.5 and 10 years after transplantation. The 
patients did not have HCV infection markers (both anti-HCV  
and HCV RNA) in their blood before transplantation and 
apparently acquired HCV infection post-transplant [55]. We 
believe that both sets of diagnostic criteria may be employed 
to diagnose HCV infection following LT, with an adjustment 
for the order of the surgery performed (primary and repeat).

SUSPECTED PATHOGENESIS
The pathogenesis of FCH remains poorly understood 

[15, 71, 72]. It is believed that hepatocyte damage in FCH is 
caused by the direct cytopathic action of the virus, with minor 
immune inflammation, along with high viremia and a large 
number of virions in hepatocytes. High HBV antigen expression 
(HBsAg and HBcAg) was confirmed by immunohistochemical 
staining (IHS) of the affected liver and evaluated by quantitative 
analysis (radioimmune analysis of tissue homogenates). 
Notably, the accumulation of HBV surface antigen in the 
endoplasmic reticulum and Golgi complex may result in 
damage to these organelles and, consequently, hepatocyte 
death by apoptosis or necrosis, depending on the severity of 
the “overload.” The role of HBV mutant variants with impaired 
replication in HBV pathogenesis is discussed. Several HBV 
mutations have been reported in patients with FCH, including 
precore and pre-S. Moreover, it has been postulated that the 
latter mutation is responsible for the intracellular retention 
of the virus. The genome of the mutant HBV isolated from a 
patient with FCH resulted in high surface antigen expression 
when infected in cell culture. However, FCH caused by  
wild-type HBV has been observed, and hepatocytes with a 
matte-glassy cytoplasm are a common histologic finding in 
all variants of chronic hepatitis B.

High viremia levels and virion overload of hepatocytes 
have been determined in the pathogenesis of FCH C. 
Furthermore, it has been demonstrated that recipients with 
mild forms of relapsing hepatitis C exhibit higher genetic 
diversity of the virus population (heterogeneous quasispecies) 
than recipients with FCH. Conversely, the virus quasispecies 
becomes more homogeneous in patients with severe relapse, 
although this association is controversial. Individuals with 
FCH show a predominant Th response type 2, with more 
pronounced interleukin-10 and interleukin-4 activity, in 
contrast to patients with conventional relapsing hepatitis C 
who have a predominant Th response type 1 (interleukin-2, 
interferon-gamma). FCH C has been described in all known 
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antibodies appeared in the blood only several months after 
effective antiviral therapy (AVT) [70]. The source of infection 
may be transfused blood components, donor organs, or the 
recipient himself, who may have had a latent or recently 
acquired infection before transplantation. The possibility of 
FHC C in anti-HCV seronegative patients with a pattern of 
rapidly progressive cholestatic liver dysfunction developed 
during IS is critical, not only in the context of solid-organ 
transplantation.

HIV COINFECTION
In 1993, the University of Florida first reported a case of 

severe acute liver failure in a patient with cirrhosis coinfected 
with HIV. The authors proposed that the presence of anti-HBc 
IgM antibodies indicated reactivation of HBV infection. The 
patient died of hemorrhagic pancreatitis. Autopsy revealed 
both submassive necrosis of liver parenchyma and diffuse 
balloon degeneration of hepatocytes with marked cholestasis 
and minimal inflammatory infiltrates [23]. Another publication 
in French is available in the PubMed database as an abstract 
[24]. In both cases, IHS revealed marked expression of 
viral antigens. It is paradoxical that HBV infection-related 
liver damage, which is an immune-mediated process, is 
exacerbated by HIV infection. Possibly, FCH, similar to severe 
chronic hepatitis B, does not develop as a consequence of 
an anti-HBV-specific immune response, but rather because 
of the cytotoxic action of HIV or HIV-induced mutations in 
HBV, which in turn enhances the cytotoxic properties of HBV. 
In a 2007 study, Revill et al. identified a novel mutation in 
the precore/core region of the HBV genome that is more 
prevalent in individuals coinfected with HIV and HBV than in 
those infected with HBV alone. Individuals coinfected with 
this mutation exhibited higher HBV DNA content than those 
without the mutation [78].

Various studies have addressed the development of 
FCH C in HIV-infected recipients of solid organs, primarily 
the liver. However, even in the absence of a transplantation 
context, there have been reports on the development of 
FCH C in HIV coinfection. For example, Rosenberg et al. 
reported two cases of FCH in HIV-coinfected patients who 
developed rapidly progressive hepatic failure, which ended 
fatally. HCV RNA levels were not markedly elevated in 
these cases, indicating that the cytopathic effect of HCV in 
the patients was not a consequence of an excess viral load. 
The authors hypothesized that rapid (within a few months) 
development of liver cirrhosis is part of FCH progression. 
They observed such development of the disease in one of 
their patients within 3 months [25]. Moreover, Eyster et al. 
conducted a study comparing HCV RNA levels before and 
after HIV seroconversion in patients infected with HCV and 
revealed that HCV RNA levels were elevated eightfold in 
patients with HIV coinfection compared with those with HCV  
mono-infection. Additionally, the number of CD4+ T cells in 
these patients correlated with HCV RNA levels [79].

three cases of FCH C after hematopoietic cell transplantation. 
In one case, acute HCV infection was noted, and in the 
other two cases, reactivation of chronic HCV infection was 
observed [64]. The observations presented by these authors 
were conducted at a time when interferon-free regimens for 
hepatitis C were unavailable. Unfortunately, all the described 
cases of FCH after bone marrow transplantation, regardless 
of etiology (HBV or HCV) and duration of infection (acute or 
reactivation of chronic hepatitis), ended fatally [62–64].

SERONEGATIVE FIBROSING  
CHOLESTATIC HEPATITIS

In some cases, HCV develops without the presence of HCV 
antibodies, presenting a diagnostic and prevention challenge. 
One of the earliest studies to report four cases of seronegative 
FCH C in kidney recipients was performed by Delladetsima 
et al. [49]. All four patients received triple supportive IS 
(azathioprine, cyclosporine, and methylprednisolone). The 
interval between kidney transplantation and the onset of liver 
dysfunction symptoms ranged from 1 to 4 months, whereas 
the interval between transplantation and the histologic 
diagnosis ranged from 3 to 11 months. All recipients were HCV 
RNA negative at the time of transplantation; however, HCV 
RNA was detected at the time of the first liver biopsy. In two 
recipients, seroconversion to anti-HCV occurred after 3 and 
31 months, respectively. The other two recipients died of 
sepsis and liver failure 16 and 18 months after transplantation. 
In contrast, patients with seroconversion showed significant 
improvement. Subsequently, the same group of authors 
reported 17 cases of kidney transplantation in recipients who 
were seronegative at the time of transplantation but who 
developed hepatitis C of varying severity after surgery [50]. 
Furthermore, Shores and Kimberly reported a case of FCH C 
in a seronegative patient who underwent renal transplantation 
in 2004. The diagnosis was not made until 13 months after 
the onset of symptoms. At the time the study was published, 
the patient had lost both his kidney and liver and was on the 
waiting list for renal and hepatic transplantation [53].

Early detection of seronegative HCV infection is critical 
at all stages of transplantation. Prior to the advent of DAAs, 
an organ from an HCV-infected patient was discarded 
and could not be transplanted. Patients awaiting a kidney 
continued to receive renal replacement therapy. Following 
the introduction of DAAs into routine clinical practice, organ 
transplantation from HCV-infected donors is authorized in 
most countries worldwide. Prompt administration of these 
drugs prevents infection in the liver or contributes to the 
rapid cure in the initial stages of recurrent hepatitis in LT. 
A negative anti-HCV blood test result in the donor may result 
in a delayed diagnosis of HCV infection in the recipient, which 
in turn may progress to FCH. As previously mentioned, 
graft dysfunction developed already in the first month after 
liver retransplantation. Seronegative HCV seronegative FCH 
was diagnosed at the end of the second month, and HCV 
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B reactivation during chemotherapy proceeded as FCH 
[54]. Three of the patients underwent a successful LT, with 
good liver function and remission of hematologic disease. 
The fourth patient died of hepatic failure. However, these 
observations could not be discussed more in detail owing to 
the absence of an English version of the article.

Since the early 2000s, reports of the development of 
FCH in non-oncologic patients have begun to emerge. 
In 2004, a group of doctors from Australia reported a case 
of reactivation of chronic hepatitis B in a 29-year-old patient 
treated with prednisolone (60 mg/day) and chloroquine (250 
mg/day) for a mixed connective tissue disease [31]. Fatal 
hepatic failure developed, and the histologic picture was 
consistent with FCH. The authors discussed the potential 
role of both drugs in the development of FCH. Increased 
HBV replication and intracellular HBV antigen expression in 
hepatocytes during prednisolone therapy are well-studied. 
The evidence that chloroquine can reduce the lysis of infected 
hepatocytes by disrupting normal cellular processing of viral 
antigens in the liver is less well-known. Importantly, the 
combination of glucocorticosteroids and hydroxychloroquine 
was widely used in the treatment of new coronavirus infection 
at the initial stages of the study of this disease.

The first report on the development of non-
transplantation- or HIV-associated FCH C, which was 
observed in a patient with chronic hepatitis C, was published 
by researchers from Canada [36]. The patient developed a 
severe hepatitis with histologic signs of FCH during treatment 
for glomerulonephritis with cyclophosphamide (150 mg/day 
orally) and glucocorticosteroids (“pulse therapy” intravenously 
followed by prednisolone at 50 mg/day orally). The patient 
died of liver failure. The authors emphasize the possibility of 
changing the disease pattern from chronic hepatitis to FCH 
along with IS therapy of autoimmune disease. Furthermore, 
researchers from Japan have proposed that the distinctive 
characteristics of immune system reactivity associated with 
manifest systemic lupus erythematosus may have influenced 
the progression of HCV infection in an elderly patient, from 
conventional chronic hepatitis to FCH with cirrhosis [35].

Moreover, doctors from Turkey have reported the 
development of rapidly progressive liver failure against the 
background of reactivation of HBV infection in a 55-year-old 
patient with rheumatoid arthritis after 5 months of therapy 
with low-dose prednisolone (10 mg/day) and methotrexate 
(15 mg/week). Lamivudine administration in conjunction with 
the discontinuation of methotrexate and prednisolone proved 
to be ineffective. Fortunately, this observation concluded 
with a successful liver transplantation from a postmortem 
donor. The authors presented microphotographs of histologic 
changes in liver tissue characteristic of FCH and an image of 
a macro preparation of the removed liver with pronounced 
cholestasis without signs of nodal rearrangement [33].

In recent years, reports on FCH development as part of 
acute HBV or HCV infection have begun to emerge. In 2019, 
researchers from India reported a case of acute hepatitis 

In 2006, researchers from Spain described an unusual 
liver pathology in patients infected with HIV and HCV. They 
reported two cases of syncytial giant cell hepatitis (SGCH), 
one of which exhibited features of FCH during prednisone 
therapy. In addition to the histologic changes characteristic 
of chronic hepatitis C, the hepatic beams were replaced by 
syncytial giant cells with up to 30 nuclei. No evidence of 
measles or other paramyxoviruses and herpes virus infection 
was found. This observation was followed by the death of 
one patient and successful treatment of SGCH with pegylated 
interferon and ribavirin in the other patient [26].

NON-TRANSPLANTATION FIBROSING 
CHOLESTATIC HEPATITIS

Observations of FCH that developed outside the context 
of organ and tissue transplantation are of particular interest. 
One of the first such observations was published by Korean 
researchers in 2000, who reported a case of fatal FCH B in 
a 30-year-old HBsAg+ man after chemotherapy for acute 
lymphoblastic leukemia [27]. Subsequently, physicians from 
Japan reported the reactivation of HBV infection (HBsAg+/
anti-HBe+) with a histologic FCH pattern after chemotherapy 
with cytosine arabinoside, daunorubicin, mitoxantrone, and 
etoposide in a patient with acute myeloblastic leukemia [28]. 
The patient died of fulminant hepatic failure (FHF). Additionally, 
researchers from Germany have reported the reactivation of 
HBsAg+/anti-HBe+ inactive chronic hepatitis B (previously 
referred to as a viral carrier) in a patient with non-Hodgkin’s 
lymphoma following six courses of therapy with rituximab, 
fludarabine, and cyclophosphamide, which resulted in FCH [30]. 
The patient succumbed to septic shock complicated by liver 
failure. Another case of FCH development during treatment of 
non-Hodgkin’s lymphoma with a rituximab-containing regimen 
was investigated by a study conducted in Italy. In this study, 
HCV reactivation in a patient with chronic hepatitis C with 
minimal activity and fibrosis prior to the commencement of 
chemotherapy was observed. This patient received effective 
AVT with pegylated interferon and ribavirin and died of 
lymphoma progression in conjunction with HCV viremia [37]. 
A commonality among these cases is the preexistence of 
inactive viral hepatitis, with subsequent reactivation of the 
viral infection during chemotherapy for oncohematologic 
disease. The histologic picture in all described observations 
corresponded not to massive necroses with pronounced 
inflammatory infiltration, but to FCH.

The initial report on the development of FCH B following 
standard chemotherapy for a solid tumor (small cell lung 
cancer) was published by researchers from Spain. Liver 
damage was observed in a patient without HBsAg in the 
blood, but with evidence of HBV infection (anti-HBcor). 
Unfortunately, this observation was also fatal [32].

A publication in Czech indexed in PubMed was the 
source of an abstract reporting the case of four patients with 
hematologic oncohematologic diseases in whom hepatitis 
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of drug resistance to lamivudine led to the rejection of its 
widespread use as a first-line AVT for hepatitis B. In a case 
report, Walsh et al. described the successful use of adefovir 
in the treatment of FCH in a liver recipient who received 
combined prophylaxis with specific immunoglobulin (HBIG) 
and lamivudine for 15 months after LT. The efficacy of adefovir 
against lamivudine-resistant variants of the virus is clear. 
However, of interest is the loss of prophylactic efficacy of HBIG 
after the emergence of a lamivudine-resistant HBV variant. 
In the removed liver of this patient, who had not received 
any NA prior to LT, there were 5%–10% of hepatocytes, in 
which HBsAg was detected by IHS. At 10 months after LT and 
lamivudine administration, HBsAg became detectable in the 
recipient’s blood. This was observed in 50% of hepatocytes in 
IHS and in 30% of nuclei and in the cytoplasm of hepatocytes 
for HBcorAg. At 15 months after LT, jaundice developed. 
Following successful therapy with adefovir, HBsAg was no 
longer detected by IHS, whereas HBcorAg was observed in 
individual nuclei of hepatocytes, but not in the cytoplasm. 
Lo et al. reported two observations of FCH in liver recipients 
receiving antiviral prophylaxis with lamivudine. Unfortunately, 
this group of physicians did not use HBIG until the emergence 
of lamivudine-resistant strains, which ultimately resulted in 
liver retransplantation. Following this, combined prophylaxis 
with adefovir and HBIG was prescribed [81]. As previously 
stated, the introduction of combined prophylaxis for HBV 
(HBIG and modern NAs) into routine clinical practice has 
resulted in a significant reduction in the incidence of FCH B in  
solid-organ recipients. Consequently, it is currently not 
possible to evaluate the efficacy of entecavir or tenofovir in the 
treatment of FCH B. Individual cases of tenofovir use outside 
the context of transplantation have been unsuccessful [20].

FCH cases observed as a variant of the course of relapsing 
hepatitis B or C in liver recipients are by far the most studied. 
In 2010, Narang et al. published a systematic review that 
included 30 case studies and case series of FCH C in liver 
recipients [72]. At that time, the only possible AVT option 
was a combination of interferon (standard or pegylated) 
and ribavirin. Among the 42 recipients who received AVT, 
13 exhibited biochemical and/or virologic responses. Three 
recipients underwent liver retransplantation, and 19 died. In 
seven cases, the outcome was not reported. We were the 
first to report a successful case of a liver recipient cured of 
FCH C by pegylated interferon monotherapy in Russia [17].

The introduction of DAAs into clinical practice has led to a 
significant improvement in the efficacy of AVT and prognosis 
of liver recipients. In a prospective study conducted by Leroy 
et al., the efficacy of the combination of sofosbuvir and 
daclatasvir was evaluated in 15 liver recipients with FHC C who 
received AVT for 24 weeks. In all cases, a complete clinical and 
virological response was recorded, and no retransplantation 
was performed [82]. In the same year, Forns et al. published a 
case analysis of 11 liver recipients with FHC C, included in the 
SOLAR-1,2 studies, who received a combination of sofosbuvir 
and ledipasvir with ribavirin for 12 (n=7) and 24 (n=4) weeks, 

B (anti-HBcor IgM+) that developed features of FCH in a 
patient with chronic alcohol intoxication. The diagnosis 
was confirmed histologically, and treatment with tenofovir 
was ineffective. A group of physicians from Boston, USA, 
observed acute hepatitis C (genotype 1a) in an elderly patient 
who was receiving 25 mg of prednisolone for demyelinating 
polyneuropathy. The patient’s condition was not chronic; 
however, the physicians observed acute hepatitis C. Treatment 
with grazoprevir and elbasvir was ineffective, and the patient 
died 12 days after starting therapy. The histologic picture was 
consistent with FCH [34].

Three reports on the development of FCH in 
immunocompetent patients were identified. Physicians 
from Australia reported the reactivation of HBV infection 
in a 60-year-old patient who had been receiving long-term 
therapy with nucleoside analogs (NAs), including adefovir, 
since 2006, with the addition of telbivudine in 2015, followed 
by the discontinuation of adefovir in 2017. This resulted in the 
development of a histologically confirmed clinical picture of 
FCH. Telbivudine was discontinued, and combination therapy 
with entecavir and tenofovir was initiated, which proved 
unsuccessful. Fortunately, LT was performed with a favorable 
outcome. The authors postulated that the pattern of FCH with 
the development of FHF is associated with the development 
of drug resistance when changing antiviral drugs. A case 
of spontaneous exacerbation of chronic hepatitis B with a 
histological picture of FCH that ended fatally in a patient 
treated with program hemodialysis was reported by Wong 
et al. [22]. Additionally, a Japanese publication indexed in 
PubMed and available only as an abstract describes the 
development of FCH C in a 71-year-old patient [21].

Reports of FCH in the context of HBV or HCV infections 
outside the context of transplantation or HIV are few. This 
may be due to the limited knowledge of physicians on this 
pathology or lack of histologic examination of liver tissue 
in patients who experience infectious hepatitis reactivation 
during anti-inflammatory therapy for autoimmune diseases. 
Unfortunately, all the cases described in the literature 
resulted in fatal outcomes or required LT. Even under modern 
conditions, when effective drugs are widely available to 
control HBV infection and eradicate HCV infection, AVT 
for FCH is not always successful. We believe that there is 
underdiagnosis (hypodiagnosis) of FCH in patients who 
underwent bone marrow or solid-organ transplantation, 
in those receiving various types of IS therapy, and in  
HIV-infected patients.

TREATMENT AND PROGNOSIS
One of the first reports of the use of lamivudine for the 

treatment of FCH B in a kidney recipient was by Brind et al. 
Despite control of viral replication, the patient developed 
FCH B requiring LT [43]. There are anecdotal reports of 
successful recovery of liver function in kidney recipients with 
acute viral hepatitis B as FCH [29, 46]. The high incidence 
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CONCLUSIONS
The advent and subsequent integration of contemporary 

antiviral medications into standard clinical practice for the 
treatment of HBV and HCV infections has effectively relegated 
the question of the nature of the course of infectious hepatitis 
to the category of secondary. In most patients, control of 
replication (HBV) or eradication (HCV) of the virus from the 
body is achieved. The exception is a small group of patients 
with a rapidly progressive course of hepatitis and FHF. Such 
a course is commonly observed during the use of IS drugs, 
although it can occur in a various clinical situations. The most 
typical histologic picture in such cases is massive necrosis and 
a marked inflammatory reaction. However, there is a subgroup 
of patients with rapidly progressive viral hepatitis in whom the 
clinical mask of FHF hides a fundamentally different histologic 
picture called FCH. We analyzed the publications reporting 
HBV or HCV reactivation with the development of FHF. The 
results of histologic examination are understandably rarely 
reported; sometimes authors cite autopsy findings. This is 
particularly found in cholestatic disease patterns, where FCH 
is rarely recognized. Analysis of the literature has shown that 
despite the presence of effective AVT, the outcomes of FCH are 
not always favorable. Currently, such a course of hepatitis in 
recipients of solid organs, primarily the liver, has a favorable 
prognosis for the patient. For patients from other risk groups, 
the development of FCH is often fatal.

The observations of FCH not associated with hepatitis B 
and C viruses are noteworthy. The absence of HBV, HCV, HAV, 
and HEV and infections in these patients with a characteristic 
histologic picture of liver disease indicates the development 
of pathologic changes in the liver, described as FCH, in IS 
conditions under the influence of various infectious agents.

Currently, the emergence of a large number of drugs 
selectively acting on the immune system has led to the 
development of new areas of medicine in hematology, 
rheumatology, oncology, transplantology, and infectious 
diseases. However, doctors of these specialties are faced 
with unexpectedly severe forms of liver damage during 
specific therapy. Thus, physicians who do not specialize in 
liver transplantation may be underestimating the potential for 
FCH development in patients with viral hepatitis B and C. This 
is particularly true in infectious and internal disease clinics.
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respectively. Virus eradication was achieved in all 11 recipients, 
and clinical improvement was observed in majority of the 
cases [83]. Further, the combination of simeprevir, sofosbuvir, 
and ribavirin resulted in viral eradication in 13 liver recipients 
with FHC C genotype 1 [84].

Unfortunately, modern pangenotypic combinations of 
DAAs in the treatment of FHC C have not been prospectively 
studied, and observations are isolated. For example, authors 
from Italy published two cases of successful use of the 
combination of glecaprevir and pibrentasvir for 16 weeks 
after a failed first attempt of sofosbuvir and velpatasvir for 
12 weeks. In both cases, FCH occurred as a consequence of 
HCV and HIV coinfection [85]. Our observations indicate that 
the combination of sofosbuvir and daclatasvir, administered 
to a patient infected with genotype 2 virus for 16 weeks, was 
ineffective. Conversely, the combination of glecaprevir and 
pibrentasvir, administered as second-line AVT, resulted in 
success [70]. Unfortunately, in a case report from Japan, FCH 
progressed rapidly in a kidney recipient, and the combination 
of glecaprevir and pibrentasvir was unsuccessful. The patient 
died of hepatic failure [57]. 

Interestingly, a kidney recipient experienced a recovery 
from FCH by chance, in the context of allogeneic stem 
cell (SC) infusion, which was performed after complete 
withdrawal of IS to prevent kidney transplant rejection. 
In this case, the patient developed spontaneous bacterial 
peritonitis and pulmonary infection, in the context of FCH C, 
which required the cancellation of IS and prescription of 
antibiotics. The infusion of allogeneic hematopoietic SCs 
was performed to induce hematopoietic chimerism and 
kidney transplant tolerance in the recipient. The eradication 
of HCV RNA in this patient probably resulted from the 
restoration of the antiviral immune response after the 
discontinuation of immunosuppressants. The authors 
discussed other mechanisms involved in recovery, such 
as transdifferentiation of SCs into functional hepatocytes  
and/or paracrine effects that promote liver regeneration and 
suppress local inflammation [56].

Despite the success of viral eradication in the majority of 
liver recipients with FHC C, fibrosis regresses in only half of 
these patients. When a repeat graft biopsy was performed 
12 months after obtaining a durable virologic response, 
Mauro et al. noted cirrhosis in 2 (17%) of 12 examined 
recipients [86]. The results of studies by French physicians 
are even more disconcerting. A histological analysis of 
repeated studies conducted 6 months after the completion 
of AVT (median: 5.3 (0.6–7.4) months) revealed that in 
17 liver recipients who underwent FCH and were effectively 
cured by DAAs, the fibrosis stage increased in 10 patients 
(59%). Cirrhosis was detected in six patients (35%), and 
chronic graft rejection developed in four patients (23.5%). 
The authors concluded that in the case of virus eradication 
in patients with FCH after LT, fibrosis progression was 
observed in half of patients, which requires monitoring of 
fibrosis severity despite HCV cure [87].
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