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ABSTRACT

Renal transplant is the most common organ transplant worldwide, accounting for 65% of the total number of transplants. End-stage renal disease
(ESRD) often has multiple significant comorbidities. Among the gastrointestinal (Gl) disorders, peptic ulcer disease (PUD), cholelithiasis, and
colon and liver diseases increase the risk of posttransplant morbidity. Potential renal transplantation (RT) candidates need a multidisciplinary
assessment of coexisting illnesses, which may affect the perioperative risk and survival after transplantation. Successful outcome of RT depends
on careful selection of the recipients by a thorough medical evaluation and screening. This review summarizes the role of gastroenterologists
and hepatologists in preoperative assessment and management of renal transplant recipients.
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INTRODUCTION

Renal transplantation (RT) is the most preferred treatment option
for end-stage renal disease (ESRD) patients. Compared with
hemodialysis (HD), it offers a significantly better quality of life and
outcome for patient.! As per the World Health Organization (WHO)
2019 data, renal transplant is the most common organ transplant
worldwide, accounting for 65% of the total number of transplants,
with a 4.8% increase in the rate of renal RT compared to the
previous year.” Patients with ESRD often have multiple significant
comorbidities.> Among the gastrointestinal (Gl) disorders that
increase the posttransplant morbidity risk are peptic ulcer disease
(PUD), cholelithiasis, and diseases of the colon and liver (Fig. 1).*

Apart from these, patients on maintenance HD have an
increased risk of acquisition of blood-borne infections such as
hepatitis B virus (HBV) and hepatitis C virus (HCV).? Increased
vaccination rates and improved infection control measures have
led to a decrease in transmission of HBV and HCV in the West.® At
the same time, the prevalence of HBV and HCV in patients with HD
continues to be high in Asia and Africa.”’ The routine tests used for
the screening of HBV and HCV may not be sufficient for patients
of ESRD on HD. In a study from Egypt, the false-negativity rate of
anti-HCV was found to be 17.9%.8 Also, the occult HBV infection rate
is higher in HD patients than in the general population.’ Failure to
identify these infections prior to RT may lead to reactivation or flare
with the use of immunosuppression after RT, which will adversely
affect the outcome of RT.

Hence, the potential RT candidates need a multidisciplinary
assessment of coexisting illnesses, which may affect the
perioperative risk and survival after transplantation. Successful
outcome of RT depends on careful selection of the recipients by
a thorough medical evaluation and screening. Presently there is
a paucity of evidence for assessing a prospective RT candidate
referred to a gastroenterologists for fitness. Hence, this review article
summarizes the current evidence on preoperative assessment and
management of Gl and hepatic diseases in potential RT candidates.
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PRETRANSPLANT ASSESSMENT

Gastrointestinal Pathologies

Peptic Ulcer Disease and Helicobacter pylori Infection

Patients with chronic kidney disease (CKD) experience upper Gl
symptoms at a higher rate compared to those without CKD. In a
long-term population-based study from Taiwan over 10 years it
was found that the incidence of PUD was 10-12 times higher in
patients with CKD. Patients on maintenance HD had a significantly
higher risk of PUD [adjusted odds ratio (OR), 9.74; 95% confidence
interval (Cl), 7.11-13.311."° However, this increased risk of PUD in
CKD may not be attributed to Helicobacter pylori (Hp) infection, as
the prevalence of Hp infection in patients with CKD is significantly
lower in a meta-analysis (OR, 0.64; 95% Cl, 0.52-0.79)."" In the
posttransplant period, PUD is the most common Gl complication
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Gastrointestinal diseases associated with end-stage renal disease

Fig. 1: The Gl diseases associated with ESRD
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occurring at a higher rate compared to the general population.
The majority of PUD in the posttransplant period occurs within the
first 3 months, and mycophenolate mofetil has been found to have
a significant association.'

The rate of complications with PUD is also high in CKD, with
one study reporting the rate of bleeding and perforation as 28%
and 5.2%, respectively.'? Due to this high rate of PUD in CKD with
an increased risk of complications in the posttransplant period,
Kidney Disease: Improving Global Outcomes (KDIGO) recommends
esophagogastroduodenoscopy (EGD) and Hp testing only for
prospective RT candidates with symptoms suggestive of active
PUD." However, studies suggest that most patients with CKD and
PUD were asymptomatic.”>'® Hence, prospective large-scale studies
are needed to assess the benefit of pretransplant EGD for all patients
irrespective of symptoms. Furthermore, RT in patients with active
PUD should be delayed until resolution, but a prior history of PUD
should not serve as an exclusion criterion for RT.

Colorectal Cancer and Colonic Polyps

The presence of adenomatous polyps is not a contraindication
for RT. Still, colorectal cancer (CRC) excludes the patients from the
transplant list for a period of 2-5 years from disease control based
on Duke’s staging.'” At present, in potential transplant candidates
recommendations for CRC screening is the same as the general
population,' with 2-yearly fecal immunochemical testing (FIT) for
age above or equal to 50 years and colonoscopy for those with
positive FIT."'® However, in a meta-analysis of patients with CKD, a
significantly increased risk of CRC was observed in patients without
[pooled standardized incidence rate (SIR), 1.18; 95% Cl, 1.01-1.37)
or with transplant (pooled SIR, 1.40; 95% Cl, 1.15-1.71)."° Meta-
regression analysis showed a positive correlation between CRC
risk and the proportions of males, increasing age, and follow-up
duration.!” Thus, patients with CKD have a significantly increased
risk of CRC regardless of a history of RT. In a retrospective analysis
evaluating the utility of colonoscopy as a part of pretransplant
workup, 75.6% of patients were found to have pathologies. Polyps
were seen in 30.7%, while advanced adenomas were seen in 10.2%
of cases.?’ This calls for the inclusion of baseline colonoscopy in the
pretransplant workup of prospective RT patients, regardless of age,
although further large-scale future studies are needed.
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Diverticular Disease

Post-RTimmunosuppression may mask the symptoms of diverticulitis
and is associated with an increased risk of colonic perforation.?’
Subsequently, a systematic review reported a very low pooled
incidence of post-RT diverticulitis (0.8%) and complicated
diverticulitis (1%).22 Hence, diverticulosis screening in prospective
RT candidates is not justifiable based on these incidence rates. The
KDIGO guidelines recommend delaying RT in ESRD patients with
active diverticulitis until the resolution of symptoms. Patients with
asymptomatic diverticulosis and a prior history of diverticulitis
neither need prophylactic colectomy nor to be excluded from
the transplant list."* However, patients with autosomal dominant
polycystic kidney disease (ADPKD) undergoing RT have a higher
risk of colonic diverticulosis and its complications.?272* Hence, this
subgroup of patients may require a pre-RT colonoscopy, and ADPKD
patients with a history of one or more episodes of acute diverticulitis
should be considered for colonic resection.?®

Inflammatory Bowel Disease

Renal involvement in the form of calculi and tubular damage
is considered one of the extraintestinal manifestations of
inflammatory bowel disease (IBD) but is uncommon. Nephrolithiasis,
tubulointerstitial nephritis, glomerulonephritis, amyloidosis,
and drug-induced nephrotoxicity are the most common renal
involvements in patients with IBD and IgA nephropathy being
the commonest form of glomerulonephritis.’® The data on renal
transplant outcomes in patients with IBD is scarce, with only a
few case reports and series. Patients with IBD undergoing RT have
a lower 5-year survival and higher risk of hospitalization due to
infections than patients without IBD,?” and up to one-third of
patients may have a disease flare after RT.2® Patients in remission
prior to RT usually maintain remission in the posttransplant
period,?” while liver transplant studies have shown active IBD at
transplant to be a predictor of posttransplant flare.?’ Hence, pre-RT
assessment of IBD disease activity with colonoscopy or radiological
modalities is essential, and RT in patients with active IBD should
be postponed until remission." Screening for CRC in patients with
IBD is the same as per the surveillance for colorectal endoscopic
neoplasia detection and management in inflammatory bowel
disease patients: international consensus (SCENIC) guidelines.>°
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Pancreatic Diseases

Patients with ESRD are at a higher risk of acute pancreatitis (AP,
with peritoneal dialysis contributing to greater risk compared
to HD.3"3? Hypercalcemia is an important cause of AP in ESRD
irrespective of dialysis requirement.3* Mortality and morbidity
associated with AP are also higher in patients with ESRD and
post-RT.>""33 Hence, patients with prior history of AP should be
evaluated for risk factors and managed prior to RT."* However, there
is no evidence to support routine pre-RT evaluation of the pancreas
in asymptomatic patients.

Acute pancreatitis is a known risk factor for poor surgical
outcomesin liver transplantation patients. Preoperative pancreatitis
(within 30 days preoperatively or postoperatively) has been
associated with early graft failure and patient mortality.3* In the
absence of similar data for RT, this data can be extrapolated to
prospective RT candidates, and RT may be delayed for 3-6 months
after an episode of AP to prevent an early recurrence.#

Chronic uremia is a known risk factor for the development
of chronic pancreatitis (CP).3® The presence of CP is not a
contraindication for RT, and the management of patients with
exocrine and endocrine insufficiency in these patients is similar
to those without ESRD. The CP patients with severe endocrine
insufficiency requiring insulin with resultant ESRD are candidates
for simultaneous pancreas—kidney transplantation and should be
evaluated for the same.?”

) 31,32
i

Hepatobiliary Pathologies
Cholelithiasis and Cholecystitis

There is no definite evidence whether patients with ESRD have a
higher prevalence of cholelithiasis, with some studies showing a
higher prevalence®®3*° and others showing no association.*® Hence,
there has been no consensus on the screening of asymptomatic
renal transplant candidates for cholelithiasis. However, for patients
with a history of cholecystitis and diabetes screening is warranted.
No definite benefit of elective, pretransplant cholecystectomy
has been observed with respect to posttransplant morbidity or
mortality.**? Transplantation should be delayed in patients with
complicated gallstone disease until resolution.'” Pretransplant
cholecystectomy is recommended for ERSD patients with
symptomatic cholelithiasis due to the increased risk of life-
threatening cholecystitis after transplantation.*®

Active Hepatitis

There is no specific data on the outcome of RT in patients with
active hepatitis. However, patients with acute hepatitis of any
etiology (viral, alcohol, ischemia, toxic, thrombosis, or drugs)
have an increased operative risk, and hence, active hepatitis is a
contraindication for elective surgeries.** This inference is based
on data from older studies, reporting a mortality rate of 10-13%
in patients undergoing laparotomy in the presence of acute
hepatitis.* The majority of acute viral hepatitis cases are self-
limited, and hence, RT can be planned after clinical and biochemical
improvement. However, acute viral hepatitis due to hepatitis E
virus (HEV) infection deserves special mention as it has a risk of
progression to chronicity with immunosuppression.*® Furthermore,
HEV RNA usually becomes undetectable within 3 weeks after the
onset of symptoms in most cases but can persist for 100 days.*’
Hence, it seems prudent to delay the RT in patients with HEV-related
acute viral hepatitis to prevent the development of chronic hepatitis
and cirrhosis associated with HEV infection.
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The outcome of surgery for alcoholic hepatitis is still worse
compared to viral hepatitis. Alcoholic hepatitis has been shown to
increase perioperative mortality after urgent surgery and is also a
contraindication to elective surgery.*® Thus, patients with acute
alcoholic hepatitis should wait until the clinical and biochemical
resolution of hepatitis before undergoing surgery.

Hepatitis-B Virus Infection

Clinical outcomes in kidney allograft recipients can be negatively
impacted by chronic HBV infection. The requirement for
immunosuppression in the posttransplant period puts the patient
with HBV infection at risk for liver injury. The goal of management
is to prevent HBV reactivation or flare in recipients with chronic
or prior HBV infection and prevent de novo infection in patients
without HBV infection receiving a kidney from a donor with chronic
or prior HBV infection.

The recommended screening of the recipient included
testing for hepatitis B surface antigen (HBsAg), hepatitis B surface
antibody (anti-HBs), and hepatitis B core antibody (anti-HBc).'#*°
The need for vaccination or additional tests will be determined
based on the result of these tests. Patients with evidence of chronic
infection should also be evaluated for the stage of liver disease
and managed accordingly. Potential kidney donors (living and
deceased) screening involves testing for HBsAg, anti-HBc, and HBV
DNA nucleic acid testing (NAT).* The optimal timing of testing of
donor for both HBV and HCV markers before organ procurement
is as follows: (A) Within 28 days for a living donor and (B) within 96
hours for a deceased donor.*® For patients from hepatitis D virus
endemic areas, KDIGO recommends screening HDV serology in
HBsAg or anti-HBc positive.™

Table 1 summarizes the management algorithm depending on
the donor and recipient HBV status.

Preferred regimen and duration of therapy: Current guidelines
recommend tenofovir and entecavir as the antiviral therapy of choice
for prophylaxis or treatment in patients undergoing solid organ
transplants due to their high barrier to resistance.’®*' Entecavir
and tenofovir alafenamide (TAF) are preferred for patients with CKD
because of their lower risk of nephrotoxicity than tenofovir disoproxil
fumarate (TDF). While entecavir requires dose modification as per
the creatinine clearance, TAF does not require any dose modification
for patients on HD, and on HD days, it should be administered after
HD.! Pegylated interferon alfa may precipitate acute allograft
rejection and should not be used in kidney transplant recipients.>
For HBsAg-negative, anti-HBc-positive recipients, the duration of
antiviral therapy should be a minimum of 6-12 months (period of
maximal immunosuppression).

Monitoring: In patients receiving antiviral therapy to prevent de
novo infection, HBsAg, anti-HBc, and HBV DNA should be monitored
every 3 months. Antiviral treatment can be safely discontinued if
the above parameters remain negative for 1 year. Checking the
anti-HBs titer before drug discontinuation and administering a
booster dose of vaccine if the titer is below 10 mlU/mL reduces
the risk of de novo infection. After discontinuation of therapy, the
frequency of monitoring can be prolonged to an annual interval.
Recipients receiving antiviral therapy to prevent reactivation or flare
should have serum aminotransferases and HBV DNA monitored
every 6 months or more frequently as indicated. If antiviral therapy
is discontinued in recipients with prior HBV infection (anti-HBc
positive) after immunosuppression is decreased, liver chemistries,
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Table 1: Management based on transplant donor-recipient HBV status

Donor status Recipient status

Management

HBsAg(+) HBsAg(+)
HBsAg(-), Anti-HBc(+)

Anti-HBs titer >10 mIU/mL

Anti-HBs titer <10 mIU/mL

HBsAg(-), Anti-HBc (+)  HBsAg (+)

HBsAg (), Anti-HBc (+)

Lifelong antiviral treatment
Lifelong antiviral treatment

One booster vaccination dose combined with HBIG just before
transplantation, 12 months of antiviral therapy after transplantation

Avoid elective transplant, give booster vaccination dose, and repeat titer
after 1 month

If transplant is urgent, HBIG in addition to antiviral therapy (12 months)
to prevent de novo infection, recipient vaccination after transplant
Lifelong antiviral treatment

Lifelong antiviral treatment

Anti-HBs titer >10 mIU/mL
Anti-HBs titer <10 mIU/mL

No therapy required unless donor has detectable HBV viral load
Booster dose and repeat titer after 1 month

No therapy unless donor has detectable HBV viral load

HBsAg(-), Anti-HBc(-)  HBsAg(+)

HBsAg(-), Anti-HBc(+)

Lifelong antiviral treatment
Antiviral therapy, usually for the initial 12 months after which immunosuppression

is reduced to low-dose maintenance level (may consider for lifelong therapy)

HBV DNA, and HBsAg need to be monitored at least once every
3 months for 1 year.

Hepatitis C Virus Infection

All prospective RT candidates should undergo screening for HCV
infection, with HCV antibody testing being the initial test.'** A
negative antibody test is likely enough to rule out HCV infection in
dialysis centers or countries with a low HCV prevalence."* However,
transplant candidates should be screened by HCV RNA testing in
high prevalence areas due to the high false-negativity rates of HCV
antibody tests.® Patients with positive antibody tests and those
treated prior to HCV infection should undergo HCV RNA testing.

Staging of liver disease: Patients with ESRD and HCV infection
need further evaluation for the staging of liver disease for fibrosis
and the presence of portal hypertension, which would help in
prognostication, selection of regimen for HCV treatment, and the
decision on kidney versus simultaneous liver-kidney transplantation
(SLKT). Initial assessment of fibrosis should be done by non-
invasive methods, which include liver stiffness measurement by
transient elastography (TE), and serum biomarkers [aspartate
aminotransferase (AST)-to-platelet ratio index (APRI), fibrosis-4
(FIB-4) index].>® As liver stiffness measurements have been shown to
decrease significantly after HD, TE should only be performed after a
dialysis session.>*With the improvements in non-invasive methods,
the use of liver biopsy has reduced, and presently it is reserved for
patients with discordant results of non-invasive tests, potential
additional etiologies, and in patients who have achieved sustained
viral response (SVR) after antiviral therapy for HCV.>® Dedicated
biomarker panels such as Fibrotest® and ActiTest® are not reliable
markers for fibrosis assessment in ESRD patients with HCV on HD.>
Patients with cirrhosis detected clinically or on staging tests should
be evaluated for portal hypertension. The approach to RT in patients
with cirrhosis is discussed in the next section.

Use of kidneys from HCV-seropositive donors: Transplanting kidneys
from a donor with chronic HCV infection will reduce the waiting time
on the transplant list and improve long-term outcomes. However,
organ transplants from HCV-positive donors are associated with a

substantial risk of transmission of the infection. Hence, the KDIGO
guidelines recommend that kidneys from HCV-RNA-positive
donors should only be given to HCV RNA-positive recipients with
the posttransplant treatment of HCV.'* However, with the advent
of direct-acting antiviral (DAA) leading to a high cure rate of
HCV, studies have evaluated the allocation of kidneys from HCV
RNA-positive donors to HCV RNA-negative patients followed by
DAAs with excellent allograft function.’®>” More extensive studies
are needed before recommending RT from HCV RNA-positive
donors to HCV RNA-negative patients.

Timing of HCV antiviral treatment: The decision regarding the timing
of antiviral therapy (before or after transplantation) depends on
multiple factors, including the severity of liver disease, donor
type (living vs. deceased donor), and estimated waiting time on
the kidney transplant list."* The HCV-infected candidates should
not be excluded from kidney transplantation as safe and effective
posttransplantation DAA therapy. Figure 2 summarizes the
approach to the management of HCV in prospective renal transplant
candidates and the timing of HCV therapy.

Selection of drugs for HCV treatment: The choice of pretransplant
antiviral regimen in HCV-infected RT candidates depends on
genotype, the extent of underlying liver disease, comedication,
and antiviral treatment history. The commonly used pan-genotypic
regimens include glecaprevir-pibrentasvir and sofosbuvir-
velpatasvir. Ledipasvir-sofosbuvir is another option for genotype
1,4,5,and 6 infections.

Renal clearance is the major elimination pathway for GS-331007, the
dephosphorylation-derived nucleoside metabolite of sofosbuvir,
and was initially not recommended for patients with severe renal
impairment (eGFR <30 mL/minute/1.73 m?) or ESRD. However,
two meta-analyses of studies on the outcome of the sofosbuvir-
based regimen in stage 4-5 CKD*®*° showed a pooled SVR12
rate of 97% with an 11-12% average pooled incidence of adverse
effects. Thus, dialysis and advanced renal disease do not require
a dose adjustment of DAAs.>® However, the sofosbuvir-containing
regimens are cleared by dialysis and should be given after the
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‘ Low prevalence area |

‘ High prevalence area |

'

Positive

Detectable

Undetectable

No treatment

Time to transplant < 6 months or possibility
of receiving an HCV+ kidney*

*

—

Treatment after SLKT

*For expected time to transplant > 6 months, treatment before or after transplant
depending on HCV genotype and availability of treatment regimes

Fig. 2: Flowchart showing evaluation and treatment of patients with HCB infection awaiting renal transplant

session on HD days. The duration of DAA is 3 months for non-
cirrhotic and compensated cirrhosis patients and 6 months for
decompensated cirrhotics.>

Figure 2 provides the algorithm for the diagnosis and treatment
of HCV in kidney transplant candidates.

Non-alcoholic Fatty Liver Disease

Non-alcoholic fatty liver disease (NAFLD) has a pooled global
prevalence of 29.8% and is emerging as the most common cause
of chronic liver disease worldwide.®® The trend analysis showed an
increase in prevalence from 21.9% in 1991 to 37.3%in 2019 (a yearly
increase of 0.7%, p < 0.0001).°° In a large-scale study from the UK,
the prevalence of NAFLD based on USG was 17.9% in patients with
CKD, being much higher (30.7%) in diabetics. A previous smaller
study reported a NAFLD prevalence of 85.5% in patients with CKD.5?
However, the later study utilized TE for diagnosis of NAFLD which
may have led to a higher prevalence. Any patient diagnosed with
NAFLD should undergo assessment for liver fibrosis preferably
by a non-invasive method.®® The risk for cardiovascular diseases
and mortality increases in patients having both NAFLD and CKD.®'
However, the effect of NAFLD on post-RT outcomes has not been
studied. The presence of NAFLD is not a contraindication for RT
and patients on waiting list should be counseled for lifestyle
interventions.

Chronic Liver Disease and Cirrhosis

The data onrenal transplant outcomes in patients with compensated
cirrhosis is limited. In two previous studies, the 1-year and 3-year
graft and patient survival were similar between patients with HCV-
related cirrhosis®*%> and no cirrhosis, while a subsequent study
showed a lower 3-year survival for patients with cirrhosis.5 Patients

22 |

Table 2: Recommended investigations for assessment of Gl and hepatic
pathologies in patients being evaluated for renal transplant

Indications in prospective renal

Investigations transplant candidate

Liver function test For all patients

HBsAg, Anti-HBs titer and
Anti-HBc total to be done for all
HBV DNA quantitative for patients
with positive HBsAg or anti-HBc
total

Anti-HCV for all patients

HCV RNA quantitative for patients
from high prevalence areas

Hepatitis B virus serology

Hepatitis C virus serology

Ultrasound of abdomen Recommended for patients with
diabetics, or patients with a
history of biliary type pain or prior
history of cholecystitis

Can be considered for all patients
for assessment of other
conditions like non-alcoholic

fatty liver disease

EGD Recommended for patients with
dyspepsia or prior history of PUD
Can be considered for all patients,
as majority of patients with PUD

are asymptomatic

Colonoscopy Patients with history of colonic
polyp and prior colorectal cancer,
one or more attack of colonic
diverticulitis, and those with

inflammatory bowel disease

Euroasian Journal of Hepato-Gastroenterology, Volume 13 Issue 1 (January—June 2023)




The Role of Gastroenterologists in Renal Transplantation Candidates

with ESRD and compensated cirrhosis with clinically significant
portal hypertension (hepatic venous wedge pressure > 10 mm Hg)
ordecompensated cirrhosis or associated acute or acute-on-chronic
liver failure are candidates for SLKT." For evaluation, these patients
should be referred to centers with expertise in combined liver-
kidney transplantation. In a recent multicentric study of patients
undergoing SLKT, the 1-year survival has shown a significant
improvement, being 89% in 2002 to 96% in 2017 (p < 0.001).5”

Table 2 summarizes the recommended investigations for
the assessment of Gl and hepatic pathologies in patients being
evaluated for renal transplant.

CONCLUSION

Patients with ESRD are at risk of multiple Gl comorbidities,
increasing the risk of complications in the posttransplant period.
Screening and effective management of these comorbidities can
help improve renal transplant outcomes.

SUMMARY

+ Esophagogastroduodenoscopy and Hp testing is recommended
for prospective RT candidates and RT should be delayed until
resolution in patients with symptoms suggestive of active PUD.
However, a prior history of PUD should not serve as an exclusion
criterion for RT.

+ Baseline colonoscopy should be included in the pretransplant
workup of prospective RT patients, regardless of age, especially
in regions with a high prevalence of CRC, although further large-
scale future studies are needed.

« Delaying RT in ESRD patients with active diverticulitis until
resolution of symptoms is recommended. ADPKD undergoing
RT have a higher risk of colonic diverticulosis and hence may
require a pre-RT colonoscopy.

«  Pre-RT assessment of IBD disease activity with colonoscopy or
radiological modalities is essential, and RT in patients with active
IBD should be postponed until remission.

« Patients with prior history of AP should be evaluated for risk
factors and managed prior to RT. Also, CP patients with severe
endocrine insufficiency requiring insulin with resultant ESRD
are candidates for SLKT.

+ Transplant should be delayed in patients with complicated
gallstone disease until resolution and pretransplant
cholecystectomy is recommended for ERSD patients in
symptomatic cholelithiasis.

- Active hepatitis is a contraindication for elective surgeries
due to increased operative risk. RT should be delayed in
patients with HEV-related acute viral hepatitis to prevent the
development of chronic hepatitis and cirrhosis associated with
HEV infection.

- Itis recommended to screen the recipients for hepatitis B and
hepatitis Cinfection with tests such as HBsAg, anti-HBs, anti-HBc,
and anti-HCV. The HDV serology and HCV RNA should be done
in high-prevalence areas.

+ Initial assessment of fibrosis should be done by non-invasive
methods such as liver stiffness measurement by TE and serum
biomarkers [aspartate aminotransferase (AST)-to-platelet ratio
index (APRI), fibrosis-4 (FIB-4) index]. Also, TE should only be
performed after a dialysis session.

«  More extensive studies are needed before recommending
RT from HCV RNA-positive donors to HCV RNA-negative
patients.

«  Presence of NAFLD is not a contraindication for RT and patients
on waiting list should be counseled for lifestyle interventions.

« Patients with ESRD and compensated cirrhosis with clinically
significant portal hypertension (hepatic venous wedge pressure
>10 mm Hg) or decompensated cirrhosis or associated acute or
acute-on-chronic liver failure are candidates for SLKT.
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