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Abstract

KDIGO recently updated its clinical practice guideline for the prevention, diagnosis,

evaluation, and treatment of hepatitis C virus (HCV) infection in patients with

chronic kidney disease (CKD). The management of HCV in patients with CKD has

dramatically shifted over the past 10 years with the development of direct‐acting
antiviral (DAA) agents and subsequent demonstration of their efficacy in CKD popu-

lations. The opportunity to cure HCV with DAA treatment has impacted all aspects

of the KDIGO guideline on HCV in CKD including: (a) HCV diagnosis in CKD popu-

lations; (b) HCV treatment in CKD populations; (c) preventing HCV transmission in

HD units; (d) management of HCV before and after kidney transplantation; and (e)

management of HCV‐associated glomerular disease. This review summarizes and

discusses the major recommendations, along with the implication of the guideline

on clinical practice.

1 | INTRODUCTION

Kidney Disease: Improving Global Outcomes (KDIGO) has published

11 clinical practice guidelines in an effort to “improve the care and

outcomes of kidney disease patients worldwide by promoting coordi-

nation, collaboration, and integration of initiatives to develop and

implement clinical practices guidelines.”1 The first evidence‐based
clinical practice guideline published by KDIGO was the 2008 guide-

line for the prevention, diagnosis, evaluation, and treatment of hep-

atitis C virus (HCV) in patients with chronic kidney disease (CKD).2,3

Since this publication, dramatic changes in the management of HCV

in CKD, in particular the development of direct‐acting antiviral (DAA)

agents, resulted in a need to update the guideline to reflect a new

era in HCV management in CKD populations.4,5

2 | KDIGO GUIDELINE PROCESS

KDIGO assembled a panel of international experts in HCV and

nephrology, hepatology, and virology, as well as a representative

from the Centers for Disease Control and Prevention (CDC) to

update the 2008 guideline. A team of methodologists coordinated

the evidence review and summary process to support the clinical

practice guideline.

The Work Group focused on the same five aspects of HCV man-

agement as the original guideline: (a) HCV diagnosis in CKD popula-

tions; (b) HCV treatment in CKD populations; (c) preventing HCV

transmission in HD units; (d) management of HCV before and after

kidney transplantation; and (e) management of HCV‐associated
glomerular disease.

The evidence review team conducted systematic reviews on six

topics, based on specific research questions determined with the

Work Group co‐Chairs: HCV treatment in CKD; pretransplantation

liver testing; dialysis isolation; outcomes with early vs late transplan-

tation; transplantation with HCV‐positive donors; and predictors of

CKD progression, graft loss, and mortality with HCV. The reviews

included 125 eligible studies that were summarized and assessed

using the Grading of Recommendations Assessment, Development,

and Evaluation (GRADE) methodology.6 The workgroup formulated

guideline statements that were rated as strong (level 1) or weak
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(level 2) based on the strength of evidence and other considerations.

The strength of the overall evidence that supports each guideline

statement was rated from high to very low quality (A to D).

Ungraded statements were used for statements that provided guid-

ance based on common sense, standards of care, reminders of the

obvious, or were otherwise not sufficiently specific to allow for

application of evidence to the issue and therefore were not based

on systematic evidence review.

The guideline statements and supporting text were endorsed by

Work Group members and subsequently underwent external peer

review by individuals and organizations worldwide after which edits

were made leading to the final publication.4

In this review, we summarize the major guideline statements for

each of the five chapters with discussion of key statements to

emphasize the evidence‐base supporting the statement, the implica-

tion on clinical practice, and the areas of potential future research.

3 | KDIGO GUIDELINE
RECOMMENDATIONS

3.1 | Guideline 1: HCV screening

Screening for HCV in CKD patients is of increasing importance now

that highly effective DAA‐based treatments are available. KDIGO

recommends HCV screening in all patients at the time of evaluation

for CKD (Recommendation 1.1.1; see Box 1). This recommendation

arises from guideline recommendations for HCV testing from other

organizations,7 the high prevalence of HCV in CKD patients,8,9 and a

growing body of evidence linking HCV infection with CKD progres-

sion.10 The American Association for the Study of Liver Diseases/

Infectious Diseases Society of America (AASLD/IDSA) and the CDC

guidelines on HCV both recommend one time HCV testing for the

entire birth cohort born between 1945 and 1965 due to a higher

prevalence of HCV. They also recommend HCV testing for groups at

high risk of HCV acquisition such as those who have participated in

illicit injection or intranasal drug use, solid organ transplant recipients

prior to July 1992, persons on long‐term hemodialysis (HD), among

others.7 It is evident that these recommendations would apply to

the majority of CKD patients.

Additionally, the prevalence of HCV is several‐fold higher in CKD

patients,8,9 leading to a higher yield of routine testing. Across a

range of studies, the risk of CKD in patients with HCV is 43% higher

than in the general population.10 HCV‐infected CKD patients have

been reported to have a higher incidence of decreased kidney func-

tion, more rapid decline in estimated glomerular filtration rate

(eGFR), and increased risk of end stage renal disease (ESRD).11 Early

evidence suggests HCV treatment may lower this risk12 and may

increase GFR.13 However, further investigation is required to prove

clinical benefit and cost‐effectiveness of universal HCV screening of

CKD patients.

KDIGO recommends repeat HCV testing in HD patients upon

initiation of in‐center HD and also upon transfer between HD facili-

ties (Recommendation 1.2.2). This recommendation arises because

the prevalence of HCV in the HD population is 10‐fold higher than

that of the general population.14,15 KDIGO also recommends testing

for HCV in patients treated with peritoneal dialysis or home HD

BOX 1 Guideline 1: Detection and Evaluation of HCV in CKD

1.1: Screening patients with CKD for HCV infection

1.1.1: We recommend screening all patients for HCV infection at the time of initial evaluation of CKD (1C).

1.1.1.1: We recommend using an immunoassay followed by nucleic acid testing (NAT) if immunoassay is positive (1A).

1.1.2: We recommend screening all patients for HCV infection upon initiation of in‐center hemodialysis (HD) or upon transfer from

another dialysis facility or modality (1A).

1.1.2.1: We recommend using NAT alone or an immunoassay followed by NAT if immunoassay is positive (1A).

1.1.3: We suggest screening all patients for HCV infection upon initiation of peritoneal dialysis or home HD (2D).

1.1.4: We recommend screening all patients for HCV infection at the time of evaluation for kidney transplantation (1A).

1.2: Follow‐up HCV screening of in‐center HD patients

1.2.1: We recommend screening for HCV infection with immunoassay or NAT in in‐center HD patients every 6 months (1B).

1.2.1.1: Report any new HCV infection identified in a HD patient to the appropriate public health authority (Not Graded).

1.2.1.2: In units with a new HCV infection, we recommend that all patients be tested for HCV infection and the frequency of

subsequent HCV testing is increased (1A).

1.2.1.3: We recommend that HD patients with resolved HCV infection undergo repeated testing every 6 months using NAT to

detect possible reinfection (1B).

1.2.2: We suggest that patients have serum alanine aminotransferase (ALT) level checked upon initiation of in‐center HD or upon

transfer from another facility (2B).

1.2.2.1: We suggest that HD patients have ALT level checked monthly (2B).
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(Recommendation 1.1.3), although this statement is based on very

limited evidence. Patients undergoing evaluation for kidney trans-

plantation candidacy should also be tested for HCV infection (Rec-

ommendation 1.1.4).

The choice of HCV test, enzyme immunoassay (EIA) or nucleic

acid testing (NAT) for HCV RNA, varies based on the level of

immunocompromise. NAT is the reference standard for determin-

ing active HCV infection, i.e., viremia, but for patients with intact

immunity, the cheaper and more widely available EIA testing, fol-

lowed by NAT for EIA‐positive patients has sufficient sensitivity

and specificity to be recommended by KDIGO for CKD patients

(Recommendation 1.1.1.1). However, concern exists about a risk

of false negative testing if EIA is used for HD patients (and kid-

ney transplant recipients). For these individuals, NAT may be the

most appropriate first‐line test and is thus recommended by

KDIGO upon initiation of HD (Recommendation 1.1.2.1). The

prevalence of HCV in individual HD centers is the best guide for

the choice between EIA and NAT as the risk of false‐negative EIA

tests rises with increasing HCV prevalence in the dialysis

population.5

KDIGO recommends repeat HCV testing with EIA or NAT every

6 months for in‐center HD patients (Recommendation 1.2.1) as well

as monthly testing for alanine aminotransferase (Recommendation

1.2.2). This follows the CDC recommendations for in‐center HD

patients.16 NAT should be performed in the workup of HD patients

with unexplained abnormal aminotransferase levels. In HD units with

a new HCV infection, all patients should be tested with NAT imme-

diately and the frequency of subsequent HCV testing should be

increased (Recommendation 1.2.1.2).

3.2 | Guideline 2: HCV Treatment

Treatment of HCV in the CKD population has advanced dramatically

since the 2008 KDIGO guideline primarily due to the development of

DAA agents. Interferon‐based treatment in HD patients was associ-

ated with modest sustained virologic response (SVR) rates of 37‐41%
but high rates of adverse events leading to treatment discontinua-

tion.17,18 In addition, interferon is contraindicated in kidney transplant

recipients due to the high risk of allograft rejection.19 DAA agents

have revolutionized HCV treatment in CKD patients through achieving

SVR rates exceeding 90% with rare adverse events. The high SVR and

low adverse event rate finding has been consistent in all studied CKD

populations including patients with CKD stages 4‐5, kidney transplant

recipients, and those treated with HD.20–23 As a result, KDIGO recom-

mended evaluation of all CKD patients for treatment (Recommenda-

tion 2.1; see Box 2) with an interferon‐free regimen (Recommendation

2.1.1). The choice of DAA regimen should be determined based on

HCV genotype, viral load, prior treatment history, GFR, stage of hep-

atic fibrosis, kidney and liver candidacy and after considering drug‐
drug interactions (Recommendation 2.1.2).

BOX 2 Guideline 2: Treatment of HCV infection in patients with CKD

2.1: We recommend that all CKD patients infected with HCV be evaluated for antiviral therapy (1A).

2.1.1: We recommend an interferon‐free regimen (1A).

2.1.2: We recommend that the choice of specific regimen be based on HCV genotype (and subtype), viral load, prior treatment

history, drug‐drug interactions, glomerular filtration rate (GFR), stage of hepatic fibrosis, kidney and liver transplant candidacy, and

comorbidities (1A).

2.1.3: Treat kidney transplant candidates in collaboration with the transplant center to optimize timing of therapy (Not Graded).

2.2: We recommend that patients with GFR ≥ 30 ml/min/1.73 m2 (CKD G1‐G3b) be treated with any licensed direct‐acting antiviral

(DAA)‐based regimen (1A).

2.3: Patients with GFR < 30 ml/min/1.73 m2 (CKD G4‐G5D) should be treated with a ribavirin‐free DAA‐based regimen.*

2.4: We recommend that all kidney transplant recipients infected with HCV be evaluated for treatment (1A).

2.4.1: We recommend treatment with a DAA‐based regimen (1A).*

2.4.2: We recommend that the choice of regimen be based on HCV genotype (and subtype), viral load, prior treatment history, drug‐
drug interactions, GFR, stage of hepatic fibrosis, liver transplant candidacy, and comorbidities (1A).

2.4.3: We recommend avoiding treatment with interferon (1A).

2.4.4: We recommend pretreatment assessment for drug‐drug interactions between the DAA‐based regimen and other concomitant

medications including immunosuppressive drugs in kidney transplant recipients (1A).

2.4.4.1: We recommend that calcineurin inhibitor levels be monitored during and after DAA treatment (1B).

2.5: All treatment candidates should undergo testing for HBV infection prior to therapy (Not Graded).

2.5.1: If hepatitis B surface antigen [HBsAg] is present, the patient should undergo assessment for HBV therapy (Not Graded).

2.5.2: If HBsAg is absent but markers of prior HBV infection (HBcAb‐positive with or without HBsAb) are detected, monitor for HBV

reactivation with serial HBV DNA and liver function tests during DAA therapy (Not Graded).

*In‐depth review of specific DAA regimens recommended by KDIGO presented in the guideline publication.4

GORDON ET AL. | 3



The evidence base supporting DAA treatment in CKD popula-

tions is rapidly growing, requiring KDIGO and other guideline

organizations such as AASLD/IDSA to frequently update recommen-

dations regarding specific regimens. The updated AASLD/IDSA

guidelines are available at HCVguidelines.org.7 Key studies guiding

treatment recommendations exist for each specific CKD population

and are briefly reviewed here. C‐SURFER was a randomized con-

trolled trial (RCT) of immediate vs delayed treatment of 224

patients with HCV genotype 1 and CKD stages 4‐5 (76% treated on

HD).23 Patients in the treatment arm received 12 weeks of elbasvir/

grazoprevir and 94% achieved SVR by intention‐to‐treat analysis.23

No patients discontinued treatment due to adverse events. SVR

was 98% in the subsequent report on the experience of the

subjects for whom treatment was delayed.20 Elbasvir/grazoprevir

was recently FDA‐approved for use in patients with CKD stages 4‐5
and ESRD.

Another recently FDA‐approved regimen, glecaprevir/pibrentasvir,

which is effective in all HCV genotypes, was studied in 104 patients

with CKD stages 4‐5 (82% treated on HD). Following 12 weeks of

treatment, 98% of subjects achieved SVR.22 Four patients discontin-

ued treatment due to adverse events but three of these achieved

SVR. Most studies of kidney transplant recipients have been per-

formed in patients with GFR ≥ 30 ml/min/1.73 m2 and consequently

have used sofosbuvir‐based regimens. Sofosbuvir is renally excreted

and is not FDA‐approved for use in patients with GFR < 30 ml/min/

1.73 m2. In a study of kidney transplant recipients, Colombo et al.

reported an SVR of 100% following treatment with sofosbuvir and

ledipasvir in 114 kidney transplant recipients, with only 1% discon-

tinuing treatment due to adverse events.21

Based on these and other studies, KDIGO recommended that

CKD patients with GFR ≥ 30 ml/min/1.73 m2 can be treated with

any licensed DAA regimen (Recommendation 2.2) and those with

GFR < 30 ml/min/1.73 m2 with specific regimens (Recommendation

2.3). For kidney transplant recipients, KDIGO recommends DAA

treatment based on the HCV genotype, viral load, prior treatment

history, GFR, and stage of hepatic fibrosis (Recommendation 2.4.2)

but also emphasizes the importance of pretreatment assessment of

drug‐drug interactions between DAA and other medications, notably

calcineurin inhibitors (Recommendations 2.4.4 and 2.4.4.1). Finally,

KDIGO emphasizes the importance of testing for hepatitis B virus

(HBV) infection prior to DAA treatment (Recommendation 2.5)

because of the recent description of fulminant HBV reactivation fol-

lowing successful HCV treatment.24

In the context of high SVR rates across all studied CKD popu-

lations, strategies about the timing of treatment in CKD are of

paramount importance.25 For instance, HCV‐infected kidney trans-

plant candidates who are willing to accept the kidney from an

HCV‐infected donor can lose their advantage of an often dramati-

cally shorter wait‐list time if they choose to be treated pretrans-

plantation (and, thus, no longer be eligible for an HCV‐infected
kidney).26 Conversely, delaying treatment until after transplantation

increases the risk of posttransplant diabetes mellitus and HCV‐as-
sociated glomerulonephritis (GN).25 The necessity to plan the

timing of therapy (before vs after transplantation) in collaboration

with physicians from the transplant center (Recommendation 2.1.3)

is evident.

Although HCV treatment in the general population is associated

with lower rates of mortality, cirrhosis and hepatocellular carcinoma,

whether these benefits extend to CKD patients is unknown.27 This

is a particularly important issue for dialysis patients with their high

rate of annual mortality. Whereas kidney transplant candidates rep-

resent a group for whom clinical benefits would be expected follow-

ing treatment, with the caveat about the optimal time to treat, it

remains unknown whether dialysis patients who are not eligible for

transplantation would derive clinical benefits from HCV eradication,

similar to that seen in the general population.27

3.3 | Guideline 3: Preventing HCV transmission in
hemodialysis units

Transmission of HCV unfortunately continues to occur within HD

units with outbreaks frequently reported.28,29 The CDC published

a recent health advisory highlighting the ongoing potential risk of

HCV transmission occurring in HD facilities.30 The CDC and the

American Society of Nephrology (ASN) have collaborated to create

the initiative Nephrologists Transforming Dialysis Safety (NTDS) to

reduce transmission rates of blood‐borne pathogens, including

HCV.31

Infection control procedures employed for other blood‐borne
pathogens such as HBV and HIV also prevent the nosocomial trans-

mission of HCV. KDIGO recommends full compliance with these

practices (Recommendation 3.1; see Box 3) which include staff edu-

cation, hand hygiene before and after patient contact, glove use for

patient contact, and use of single‐use vials for parenteral medi-

cines.32 Dialysis stations should be cleaned thoroughly with low‐level
disinfectant following dialysis treatment and with higher‐level disin-
fectants when visible contamination is present.

Studies of HCV outbreaks in HD units consistently have

demonstrated incomplete adherence to these practices with infec-

tion control audits revealing breakdowns in hand hygiene and in

handling of parenteral medications as well inadequate cleaning of

dialysis stations.28,29 KDIGO and the CDC recommend regular

audits of infection control practices within HD units (Recommen-

dation 3.1.1).32

Isolation of HCV‐infected HD patients in a separate area of the

dialysis unit has been reported; however, studies of this practice

have not been able to exclude simultaneous improvements in infec-

tion control practices in response to an outbreak.32 In addition, there

are logistical and practical difficulties with isolation (particularly if

HBV‐infected patients are also isolated) and isolation may result in a

false sense of security and, thus, paradoxical increased transmission

risk due to inadequate hygienic precautions. Consequently, KDIGO

does not recommend isolation of HCV‐infected patients (Recommen-

dation 3.1.3). Additionally, the use of HD machines dedicated to

HCV‐infected HD patients is not recommended (Recommendation

3.1.2) as this mechanism of HCV transmission has not been proven,
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whereas significant evidence exists for patient‐to‐patient transmis-

sion.32 Dialyzer reuse can be employed as long as standard infection

control procedures are followed (Recommendation 3.1.4). The

KDIGO recommendations outlined above are consistent with CDC

guidelines on reducing the transmission of HCV and other blood‐
borne pathogens in dialysis units.16

3.4 | Guideline 4: Management of the HCV‐infected
kidney transplant candidate

HCV infection is not a contraindication to kidney transplantation.

Transplantation is, in fact, the best therapeutic option for patients

with CKD stage 5 and ESRD irrespective of HCV infection (Recom-

mendation 4.1.1; see Box 4). HCV‐infected kidney transplant recipi-

ents have lower mortality rates than HCV‐infected patients on the

transplantation waiting list.33–35 However, because HCV‐infected
kidney transplant recipients have higher rates of mortality,36–38 graft

loss,39,40 posttransplant diabetes,41–43 and GN44,45 than uninfected

kidney transplant recipients, decisions about the timing of HCV

treatment should be individualized to specific patient characteris-

tics.25 Most HCV‐positive patients would benefit from a strategy of

accepting a kidney from an HCV‐infected deceased donor (thus,

potentially reducing their wait time) and undergoing DAA treatment

after transplantation (Recommendation 4.1.3.3), but some circum-

stances such as decompensated liver disease may necessitate pre-

transplantation treatment. The management of these complex

decisions should be undertaken with the input of the transplantation

service (Recommendation 2.1.3).

HCV‐infected kidney transplant candidates should undergo

evaluation for the presence of cirrhosis (Recommendation 4.1.2),

preferably with noninvasive testing such as transient elastography

or aspartate aminotransferase to platelet ratio index (APRI), but

liver biopsy can also be utilized. If cirrhosis is identified, patients

should be investigated for portal hypertension through direct

measurement of portal vein pressures. In the presence of elevated

portal pressures (decompensated cirrhosis), patients should be con-

sidered for combined liver and kidney transplantation (Recommen-

dation 4.1.2.2), whereas if portal pressures are low (compensated

cirrhosis), kidney transplantation alone is appropriate (Recommen-

dation 4.1.2.1). Combined liver and kidney transplantation is the

best option for patients with clinical evidence of decompensated

cirrhosis.

Prior to transplantation, potential donors should be tested for

HCV using both EIA and NAT to determine if viremia is present

(Recommendation 4.2.1). KDIGO recommends that HCV‐infected
donor kidneys be limited for use in recipients with positive NAT

(Recommendation 4.2.2). KDIGO suggests that the role of HCV‐in-
fected donor kidney transplantation for HCV‐uninfected recipients

be restricted to investigational settings for the present. However,

early reports of this practice are encouraging with 100% achieving

SVR with good short‐term allograft outcomes.46,47 HCV‐infected
potential living kidney donors should undergo HCV treatment with

DAA and after achieving SVR can be reevaluated to assess suitabil-

ity for kidney donation (Recommendation 4.2.3).

KDIGO recommends that any immunosuppressive agent used in

transplantation can be used for HCV‐infected kidney transplant

recipients (Recommendation 4.3.1) since no data exist showing a dif-

ference in outcomes with different agents. After transplantation,

HCV‐infected kidney transplant recipients, even if successfully trea-

ted with DAA, should be monitored for development of liver disease,

following AASLD guidelines (Recommendation 4.4.2), as well as for

proteinuria (Recommendation 4.4.3). When an allograft biopsy is per-

formed to evaluate proteinuria in HCV‐infected kidney transplant

recipients, it should also be examined with immunofluorescence and

electron microscopy to look for evidence of HCV‐related glomerular

disease (Recommendation 4.4.3.1). DAA treatment is recommended

for posttransplant HCV‐associated glomerular disease (Recommenda-

tion 4.4.4).

BOX 3 Guideline 3: Preventing HCV transmission in hemodialysis units

3.1: We recommend that hemodialysis (HD) facilities adhere to standard infection control procedures including hygienic precautions that

effectively prevent transfer of blood and blood‐contaminated fluids between patients to prevent transmission of blood‐borne pathogens

(1A).

3.1.1: We recommend regular observational audits of infection control procedures in HD units (1C).

3.1.2: We recommend not using dedicated dialysis machines for HCV‐infected patients (1D).

3.1.3: We suggest not isolating HCV‐infected HD patients (2C).

3.1.4: We suggest that the dialyzers of HCV‐infected patients can be reused if there is adherence to standard infection control

procedures (2D).

3.2: We recommend that HD centers examine and track all HCV test results to identify new cases of HCV infections in their patients (1B).

3.2.1: We recommend that aggressive measures be taken to improve hand hygiene (and proper glove use), injection safety, and

environmental cleaning and disinfection when a new case of HCV is identified that is likely to be dialysis related (1A).

3.3: Strategies to prevent HCV transmission within HD units should prioritize adherence to standard infection control practices and should

not primarily rely upon the treatment of HCV‐infected patients (Not Graded).
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4 | GUIDELINE 5: HCV ‐ASSOCIATED
GLOMERULAR DISEASE

The management of HCV‐associated GN is another field that has

been dramatically impacted by the development of DAA agents. As a

consequence, the KDIGO recommendations have changed signifi-

cantly from 2008. Earlier studies of treatment of HCV‐associated
GN focused mainly on interferon‐based therapy, which in combina-

tion with rituximab, resulted in improved proteinuria, cryoglobulin

levels and kidney function.48,49 However, these treatments were dif-

ficult to tolerate with high adverse event and relatively low SVR

rates. Recent single‐center studies have highlighted the role of DAA

regimens for patients with HCV‐associated mixed cryoglobulinemia

and membranoproliferative glomerulonephritis (MPGN) and have

demonstrated SVR rates ranging from 74 to 83% with low rates of

adverse events.50,51 These treatments have also resulted in improve-

ments in proteinuria, GFR, and quality of life among other clinical

measures. KDIGO recommends DAA regimens as the initial

BOX 4 Guideline 4: Management of HCV‐infected patients before and after kidney transplantation

4.1: Evaluation and management of kidney transplant candidates regarding HCV infection

4.1.1: We recommend kidney transplantation as the best therapeutic option for patients with CKD G5 irrespective of presence of

HCV infection (1A).

4.1.2: We suggest that all HCV‐infected kidney transplant candidates be evaluated for severity of liver disease and the presence of

portal hypertension (if indicated) prior to acceptance for kidney transplantation (2D).

4.1.2.1: We recommend that HCV‐infected patients with compensated cirrhosis (without portal hypertension) undergo isolated

kidney transplantation (1B).

4.1.2.2: We recommend referring HCV‐infected patients with decompensated cirrhosis for combined liver‐kidney
transplantation (1B) and deferring HCV treatment until after transplantation (1D).

4.1.3: Timing of HCV treatment in relation to kidney transplantation (before vs after) should be based on donor type (living vs

deceased donor), wait‐list times by donor type, center‐specific policies governing the use of kidneys from HCV‐infected deceased

donors, HCV genotype, and severity of liver fibrosis (Not Graded).

4.1.3.1: We recommend that all HCV‐infected patients who are candidates for kidney transplantation be considered for DAA

therapy, either before or after transplantation (1A).

4.1.3.2: We suggest that HCV‐infected kidney transplant candidates with a living kidney donor can be considered for

treatment before or after transplantation according to HCV genotype and anticipated timing of transplantation (2B).

4.1.3.3: We suggest that if receiving a kidney from an HCV‐positive donor improves the chances for transplantation, the HCV

RNA‐positive patient can undergo transplantation with an HCV‐positive kidney and be treated for HCV infection after

transplantation (2B).

4.2: Use of kidneys from HCV‐infected donors

4.2.1: We recommend that all kidney donors be screened for HCV infection with both immunoassay and NAT (if NAT is available)

(1A).

4.2.2: We recommend that transplantation of kidneys from HCV NAT‐positive donors be directed to recipients with positive NAT

(1A).

4.2.3: After the assessment of liver fibrosis, HCV‐positive potential living kidney donors who do not have cirrhosis should undergo

HCV treatment before donation; they can be accepted for donation if they achieve sustained virologic response (SVR) and remain

otherwise eligible to be a donor (Not Graded).

4.3: Use of maintenance immunosuppressive regimens

4.3.1: We suggest that all conventional current induction and maintenance immunosuppressive regimens can be used in HCV‐infected
kidney transplant recipients (2C).

4.4: Management of HCV‐related complications in kidney transplant recipients

4.4.1: We recommend that patients previously infected with HCV who achieved SVR before transplantation be tested by NAT

3 months after transplantation or if liver dysfunction occurs (1D).

4.4.2: Untreated HCV‐positive kidney transplant recipients should have the same liver disease follow‐up as HCV‐positive
nontransplant patients, as outlined in the American Association for the Study of Liver Diseases (AASLD) guidelines (Not Graded).

4.4.3: HCV‐infected kidney transplant recipients should be tested at least every 6 months for proteinuria (Not Graded).

4.4.3.1: We suggest that patients who develop new onset proteinuria (either urine protein‐to‐creatinine ratio >1 g/g or 24‐hour
urine protein > 1 g on 2 or more occasions) have an allograft biopsy with immunofluorescence and electron microscopy

included in the analysis (2D).

4.4.4: We recommend treatment with a DAA regimen in patients with posttransplant HCV‐associated glomerulonephritis (1D).
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treatment of HCV‐associated GN with stable kidney function and

nonnephrotic proteinuria (Recommendation 5.2.1; see Box 5).

KDIGO recommends use of immunosuppressive agents in addi-

tion to DAA agents for patients with mixed cryoglobulinemic syn-

drome, rapidly progressive GN, and nephrotic syndrome

(Recommendation 5.2.2) and in those who do not respond to DAA

alone (Recommendation 5.2.3). Rituximab is recommended as the

first‐line immunosuppressive agent (Recommendation 5.2.3.1) based

on growing evidence supporting its efficacy and safety in this patient

population.52,53 Prior to the initiation of rituximab, KDIGO recom-

mends assessing whether patients have active HBV infection to

avoid the development of fulminant hepatitis from HBV reactivation

(Recommendation 2.5).54

5 | CONCLUSIONS

KDIGO has published a significant update to the original 2008

clinical practice guideline on HCV in CKD. As has been high-

lighted, the management of HCV in CKD populations has dramati-

cally changed over the past 10 years, primarily due to the

development of DAA agents and proof of their efficacy in CKD

patients. The opportunity to cure HCV via DAA treatment has

had an impact on all chapters of the 2018 KDIGO guideline on

HCV in CKD including diagnosis, treatment, and prevention of

transmission in HD units, management with regard to kidney

transplantation and management of HCV‐associated glomerular dis-

ease. The field of HCV management in CKD is likely to continue

to rapidly progress in the coming years, so clinicians will need to

continually monitor the evolving evidence.
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