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Secondary sclerosing cholangitis in critically ill patients
Colangitis esclerosante secundaria en pacientes criticamente enfermos
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Abstract

Primary sclerosing cholangitis (PSC) is a rare idiopathic condition with immunopathogenic mechanisms where there is chronic
progressive destruction of the biliary tree. Secondary sclerosing cholangitis (SSC) is clinically comparable to PSC, but is cau-
sed by specific processes which directly damage the biliary tree; examples include recurrent pancreatitis, bile duct malignancy,
congenital bile duct abnormalities. A new cause of SSC has been described during or following significant critical illness as-
sociated with severe respiratory insufficiency, vasopressor requirement, shock and sepsis. This condition rapidly progresses
to cirrhosis, frequently requiring liver transplantation for definitive management.
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Resumen

La colangitis esclerosante primaria (CEP) es una condicion idiopdtica rara con mecanismos inmunopatogénicos en la que
existe una destruccion cronica y progresiva del drbol biliar. La colangitis esclerosante secundaria (CES) es clinicamente
comparable a la CEP, pero esta causada por procesos especificos que dafian directamente el drbol biliar; ejemplo de esto
son enfermedades como la pancreatitis recurrente, las neoplasias de la via biliar y las anomalias congénitas de la via biliar,
entre otras. Una nueva causa de CES ha sido descrita durante o después de una enfermedad critica, en muchas ocasiones
relacionada con las intervenciones de soporte o con condiciones de ingreso propias de la unidad de terapia intensiva, como
son la ventilacion mecanica invasiva, los vasopresores, el estado de choque y la sepsis. Esta condicion progresa rapidamen-
te a cirrosis, y con frecuencia requiere un trasplante de higado para su manejo definitivo.

PALABRAS CLAVE: Colangitis esclerosante secundaria. Paciente critico. Colangiopancreatografia retrégrada endoscdpica.
been accompanied by the emergence of new disea-

ses that are “acquired at or related to” intensive care.
In recent years, there have been increasing reports of

|ntroduction

Medical and technological progress in critical care
medicine has allowed increasing the survival rates of
patients with life-threatening injuries. However, this
increase in seriously ill patients’ survival rate has
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new diseases related to intensive care.

The development of secondary sclerosing cholan-
gitis (SSC) in critically ill patients (SSC-CIP) was first
observed in patients with severe burns and multiple
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trauma but, subsequently, it has also been described
in other critical life-threatening acute events.

SSC-CIP is characterized by cholestasis and necro-
sis of the bile ducts, and can be diagnosed based on
typical cholangiographic findings. This condition
appears to be irreversible and to rapidly progress to
biliary cirrhosis and liver failure. With no exception,
medical history of all SSC-CIP cases reveals previous
treatment at the intensive care unit (ICU)". There is
no doubt that SSC-CIP triggering factors are found in
the time interval between the initial life-threatening
event and the onset of cholestasis. Whether this con-
dition is caused by initial injury itself or by the treat-
ment provided at the ICU, is still unclear. Therapeutic
options for SSC-CIP are limited, the mortality rate
during initial ICU stay is high and many patients who
survive have to undergo liver transplantation.

Just as critical illness polyneuropathy, SSC-CIP is
a complication of severe critical illness and its suc-
cessful management. SSC-CIP is an important cause
of unexplained acute liver failure in ICU patients, and
it contributes to poor outcomes. In SSC-CIP, either
critical illness itself or its management can turn pre-
viously healthy bile ducts into severely destroyed
ducts after a few days. This harm to the bile ducts
begins within the first 7 days after ICU admission.
Several risk factors have been considered, with the
most relevant being the state of shock, arterial
hypotension, high doses of vasopressor drugs, sep-
sis, total parenteral nutrition and invasive mechanical
ventilation strategies with positive end-expiratory
pressure (PEEP) > 10 cmH,O. However, the debate
remains with regard to which of these risk factors is
the main promoter of bile duct damage in SSC-CIP.

Following Hill’s criteria, possible risk factors can be:

— Present prior to the onset of cholestasis
(temporality).

— Common to all
(consistency).

— Biologically plausible; e.g., capable of driving the
pathogenesis of “toxic bile” or “ischemic cholan-
giopathy” (plausible).

Temporality, consistency and plausibility tests are a
sine qua non condition for the investigation of causal
mechanisms®.

Bile ducts destruction in SSC-CIP appears to be the
consequence of a single event, during which a large
number of cholangiocytes are directly and irreversibly
damaged. Direct damage to cholangiocytes can be
induced by ischemia/hypoxia or by the detergent pro-
perties of the so-called “toxic bile”. Ischemia and toxic

patients with this problem

bile are conceivable as two underlying pathophysiolo-
gical mechanisms of SSC-CIP.

The ischemic cholangiopathy concept

In comparison with hepatocytes, which have a dou-
ble supply of oxygenated blood, the biliary epithelium
is irrigated only by hepatic arteries. Consequently, the
biliary epithelium is more susceptible to ischemia than
hepatocytes. Prior to the decade of 1960, ischemic
cholangiopathy was virtually unknown, and our clinical
information on ischemia-induced bile duct injuries was
almost exclusively based on experience with liver
transplantation® (Fig. 1).

Shortly after liver transplantation, arterial blood su-
pply interruption (e.g. by thrombosis of the hepatic
artery) results in necrosis of the bile ducts. Further
support to the concept of ischemic cholangiopathy
came from observations made in the 1980s, which
demonstrated that floxuridine administration in the he-
patic artery results in necrosis of the bile ducts and
sclerosing cholangitis”®. Ischemic necrosis of the bi-
liary epithelium can occur when blood supply to the
bile ducts is disrupted, at the level of either macrocir-
culation or microcirculation.

The toxic bile concept

In the absence of protective mechanisms, hydro-
phobic bile acids detergent properties will immediately
destroy cholangiocytes lipid cell membrane. An impor-
tant protective mechanism is hepatocellular secretion
of phospholipids, which form protective mixed mice-
lles together with bile acids. In addition, biliary secre-
tion of bicarbonate results in the formation of a pro-
tective alkaline film on cholangiocytes apical
membrane, with this mechanism contributing as part
of the defense strategy®. A finely adjusted balance
between bile acids and protective mechanisms is es-
sential to preserve the integrity of bile ducts epithe-
lium. Therefore, alterations in this balance will result
in serious damage to the biliary epithelium and in the
development of sclerosing cholangitis'®'3. These alte-
rations can be the result of functional disorders of the
hepatobiliary transport system.

Macrocirculatory alterations as promoters
of ischemic cholangiopathy

In the case of an incipient circulatory collapse with
arterial hypotension, deterioration of hepatic perfusion
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Figure 1. Hepatic ducts irrigation characteristics.

with later hepatic ducts blood supply alterations is to
be expected, since hepatic perfusion can be maintai-
ned by self-regulation only for a limited period'. The
state of shock with decreased blood pressure is a
common phenomenon in patients admitted to ICUs,
with a frequency of up to 58% according to recent
reports'.

When parenteral solutions administration fails to
adequately restore systemic blood pressure, and in
the face of a critical clinical situation, initiating mana-
gement with vasoactive agents is indicated. However,
since the increase in systemic blood pressure does
not always correlate with better hepatosplachnic per-
fusion, prolonged hepatic ischemia can end up being
masked. Commonly used vasoactive agents, such as
epinephrine, norepinephrine, dopamine and dobuta-
mine, have the capacity to increase systemic blood
pressure, but each one with different effects on hepa-
tosplachnic blood flow. Dopamine not only increases
mesenteric blood flow, but apparently also has a

artery

positive effect on hepatic perfusion’. In contrast, epi-
nephrine and norepinephrine have a dose-dependent
negative effect on visceral organ perfusion. Owing to
its vasoconstrictive properties, norepinephrine has the
potential to decrease splanchnic blood flow. Epi-
nephrine, in particular, is known for its deleterious
effect on splanchnic perfusion in patients with
sepsis' 8.

Microcirculatory alterations as promoters
of ischemic cholangiopathy

As already known from experimental models, bile
duct ischemic damage increases as the size of oc-
cluded arteries decreases™?'. This indicates that
the microcirculatory alterations that affect the per-
meable plexus have a particular clinical significan-
ce. The question on why SSC-CIP occurs more
often in surgical patients remains to be answered.
Two thirds of SSC-CIP published cases correspond

51



52

Cirugia y Cirujanos. 2018;86

to patients with trauma, burned and undergoing ma-
jor surgery. Polytrauma and major surgery are usua-
lly accompanied by extensive tissue damage. Clini-
cal studies have demonstrated that this tissue
damage can be an initiator of hypercoagulation sta-
te?227. This could contribute to peribiliary plexus
occlusion. Ischemic damage to the bile duct has
often been found in a series of conditions known to
be associated with a hypercoagulation state, such
as antiphospholipid syndrome, paroxysmal noctur-
nal hemoglobinuria and systemic lupus erythemato-
sus, among others28-32,

Other important factors that affect microcirculation
are increased blood viscosity and red blood cell ag-
gregation. Trauma, burns and major surgery are con-
ditions that can increase plasma viscosity. In addi-
tion, extensive muscle destruction, accidents with
electrical energy and ischemia-reperfusion syndrome
are often associated with a marked release of myo-
globin, which can lead to an increase in plasma vis-
cosity3®. Parenteral infusion of colloidal solutions,
such as hydroxyethyl starch, can also increase blood
viscosity. Unfavorable effects of these solutions on
peribiliary plexus blood flow have been reported in
clinical studies and supported by others of an expe-
rimental nature3+%,

In recent years, the existence of risks secondary to
red blood cell transfusion has been brought to light,
which mainly are associated with storage-related
effects. Stored red blood cells adhere to the endothe-
lium or lose their deformability capacity, which results
in microcirculation obstruction®-2¢. These observa-
tions suggest that, apart from severe hypotension,
certain additional microcirculatory disorders may be
involved in SSC-CIP pathogenesis. Possibly, severe
arterial hypotension can only have implications on the
bile duct when it occurs in combination with additional
microcirculatory disorders.

Invasive mechanical ventilation as a driver
of ischemic cholangiopathy

Experimental studies indicate that mechanical ven-
tilation with high PEEP for prolonged alveolar protec-
tion purposes has negative effects on gastrointestinal
tract microcirculation. Based on these studies, it is
suspected that, in particular, an elevated PEEP contri-
butes to biliary ischemia, and that patients with a low
oxygenation index are at risk for developing
SSC-CIP?*,

Systemic inflammatory response syndrome
and sepsis as drivers of “toxic bile” for

the development of secondary sclerosing
cholangitis in critically ill patients

Proinflammatory cytokines, such as tumor necrosis
factor alpha and interleukins 1 and 6, negatively re-
gulate hepatobiliary transporters function or expres-
sion. Animal models indicate, for example, that the
conjugated bilirubin canalicular pump is sensitive to
cytokines, and that bile salts export pump mRNA is
negatively regulated by the influence of inflammatory
mediators*®42, These data have been confirmed in
human hepatocytes. However, data on the phospho-
lipids export pump are not conclusive, but some stu-
dies in experimental inflammation models suggest a
decrease in their hepatic expression®.

As for the bile acid transporter, proinflammatory
cytokines inhibit anionic exchanger AE2 activity**. In
the clinical setting, the inflammatory response syndro-
me and sepsis reflect an environment rich in proin-
flammatory cytokines release®.

Clinical symptoms and diagnosis

At SSC-CIP initial stage, clinical symptoms are rare
and nonspecific, and the only indicator of cholestasis
are liver function tests abnormal results. In particular,
alkaline phosphatase (AP) and gamma-glutamyl
transferase (GGT) serum concentrations are conside-
rably high; however, no specific parameter indicates
the presence of early SSC-CIP, and hence the diag-
nosis is usually late. As disease progresses, the pre-
sence of persistent cholestasis may be indicative of
SSC-CIP. Most common clinical symptoms in this ad-
vanced stage are jaundice, pruritus and abdominal
discomfort located in the upper right quadrant of the
abdomen. Ascending biliary infection is present in
almost all patients with SSC, and recurrent bacterial
cholangitis episodes are typically observed*6-48,

In the 16-patient series published by Leonhardt,
et al.*°, cholestasis onset was observed 7 days (mean)
after the start of the life-threatening clinical event.
GGT was the first parameter to increase, with AP fo-
llowing a few days later. Hyperbilirubinemia could be
observed after a mean of 15.5 + 10 days (median,
13 days) and was, therefore, the last sign of the di-
sease to be detected. This characteristic sequence of
GGT, AP and bilirubin elevation was observed in 13
of the 16 patients. Cholestasis peaked after 31 =+
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Figure 2. Cholangiographic patterns. A: early phase. Filling defects due to the presence of biliary cylinders. B: intermediate phase. Filling defects
due to bile ducts destruction, which generates images resembling “beads”. C: late phase. Intrahepatic bile ducts obliteration with a filling defect

that resembles a “pruned tree”.

14 days. GGT values reached a peak of about 20-
50 times the upper limit of normal, while AP elevation
was less pronounced (5-21 times the upper limit of
normal). Alanine aminotransferase and aspartate ami-
notransferase values were moderately elevated. Initial
cholestasis was accompanied by a transient elevation
of serum creatinine in half the patients*.

After obtaining abnormal results in the liver function
tests, ultrasonography (USG) is used to identify pa-
tients with suspected bile duct disease or liver struc-
tural abnormalities. USG has the capacity to detect
gallstones, bile duct dilation or presence of a liver
abscess in patients in whom chronic biliary obstruc-
tion is the main cause of sclerosing cholangitis. Howe-
ver, in patients with SSC without bile duct obstruction
or dilation, USG does not facilitate the diagnosis.

Endoscopic retrograde cholangiopancreatography
(ERCP) is the standard diagnostic method in all pa-
tients with suspected SSC. ERCP typical findings in
SSC are bile duct lesions with multifocal stenosis and
intermediate segments of normal or dilated ducts that
give intrahepatic bile ducts an appearance of “beads”.
Small peripheral bile ducts may show poor filling or
complete obliteration, giving the intrahepatic bile duct
a “pruned tree” appearance.

ERCP has three cholangiographic patterns, depen-
ding on the stage of disease (Fig. 2):

— Early phase: formation of biliary cylinders. The
early stage of disease is characterized by the
presence of multiple ribbon-like intraductal biliary
tract filling defects.

— Intermediate phase: progressive destruction of
intrahepatic bile ducts. The subsequent course
of the disease is characterized by intrahepatic
bile ducts rapid and progressive destruction, be-
yond the second bifurcation. Intrahepatic bile
ducts destruction by epithelial necrosis is

observed in ERCP as irregularly contoured ducts
and multiple filling defects at the edges of the
wall.

— Late phase: intrahepatic bile ducts obliteration
(the “pruned tree” image). As a result of progres-
sive destruction, intrahepatic bile duct branches
are eventually “erased”, leaving only a rudimen-
tary central biliary system. In ERCP, contrast en-
hancement of the bile ducts is only observed
below the second bifurcation. In this, last stage,
the cholangiographic image it is similar to that of
a “pruned tree”. At least one side of the biliary
system is obliterated but most times, both sides
are affected*.

Magnetic resonance cholangiopancreatography is

less invasive than ERCP, but it is not as useful for the
detection of mild early lesions®.

Secondary sclerosing cholangitis
complications in critically ill patients

SSC-CIP entails a high risk of hepatobiliary compli-
cations, with acute acalculous cholecystitis, gallblad-
der perforation, liver abscess and septic cholangitis
standing out®.

In this regard, Voigtlander et al.', in a prospective
study carried out in 2010, evaluated 169 patients (72
diagnosed with SSC-CIP and 97 diagnosed with pri-
mary sclerosing cholangitis [PSC]). In their study, by
means of ERCP, they obtained bile samples of each
patient in order to perform cultures. Of the processed
bile samples, 81.1% of cases had positive cultures.
Among all samples, 94.4% (68/72) were positive in
patients with SSC-CIP, in comparison with 71.1%
(69/97) in those with PSC. Monomicrobial growth was
more common in patients with SSC-CIP. Gram-positi-
ve strains were more commonly isolated than
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gram-negative strains in both cohorts. The most abun-
dantly isolated microorganism among the gram-posi-
tive ones was Enterococcus spp. (36%), and among
gram-negatives, it was Escherichia coli (13%), Kleb-
siella spp. (9%) and Pseudomonas spp. (6%) Candida
albicans was isolated in 11% of cases. According to
these results, an initial antimicrobial therapy with van-
comycin and piperacillin-tazobactam + fluconazole
may be efficacious in most patients with SSC-CIP%'.

Progression and need for liver
transplantation

Two aspects contribute to the short latency between
the onset of cholestasis and the need for transplanta-
tion in SSC-CIP reported cases. In the first place,
hepatic fibrosis clinical and histological evolution is of
an unusually rapid progression, in a few months. This
rapid and extensive fibrotic response can be explai-
ned by the significant initial destruction of intrahepatic
bile ducts cholangiocytes. Second, owing to the risk
of septic cholangitis and irreversible destruction of bile
ducts due to recurrent cholangitis, it is necessary to
consider transplantation as an urgent priority for these
patients®¥54, Survival after liver transplantation is va-
riable; an 85% survival rate has been reported at
1 year, and 83% at 3 years®.

Conclusions

SCC-CIP can be caused by a broad spectrum of
events that lead to severe injury of the intrahepatic
and extrahepatic bile duct. It is a progressive disease
that, in most cases, involves the destruction of the
biliary tree and results in a significant reduction of life
expectancy. Although the pathogenesis of SSC is typi-
cally associated with a known cause, such as chronic
obstruction, ischemic bile duct injuries or damage se-
condary to infections or toxins, the variant related to
the patient in critical condition, which is not associated
with underlying pathological processes or bile duct
obstructions, is a new disease that is increasingly
being recognized. Patients with SSC-CIP have an
even faster rate of progression of disease than those
with SSC “classic” forms. During the initial stages of
the disease, clinical features are nonspecific and do
not reliably allow differentiating it from endotoxin-in-
duced jaundice, which is quite common in critically ill
patients. Early diagnosis is, therefore, particularly di-
fficult. ERCP is the only reliable method to diagnose
SSC-CIP, but this invasive procedure is generally

avoided in critically ill patients. Thus, SSC-CIP is likely
to be underdiagnosed in many cases, and the true
prevalence of this disease may be substantially unde-
restimated. A greater understanding of SSC-CIP pa-
thogenesis opens the way to prevention and new
treatment strategies for this catastrophic condition.
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