UK GUIDELINE ON PREVENTION AND MANAGEMENT
OF CYTOMEGALOVIRUS (CMV) INFECTION AND
DISEASE FOLLOWING SOLID ORGAN
TRANSPLANTATION

T bts.org.uk/uk-guideline-on-prevention-a nd-management-of-cytomegalovirus-cmv-infection-and-disease-following-
solid-organ-transplantation

’\/ British
/ . Transplantation
o Society

Table of Contents

EXECUTIVE SUMMARY OF RECOMMENDATIONS

EXECUTIVE SUMMARY OF RESEARCH RECOMMENDATIONS

EXECUTIVE SUMMARY OF AUDIT MEASURES

INTRODUCTION

Background to Cytomegalovirus (CMV)

Biology of CMV in Humans

The Need for The Guideline

Process of Writing_and Methodology

Contributing_ Authors

Conflicts of Interest

Grading_of Recommendations

Abbreviations

Definitions

1/38


https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/?utm_source=rss&utm_medium=rss&utm_campaign=uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#ExecutiveSummaryofRecommendations
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#ExecutiveSummaryofResearchRecommendations
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#ExecutiveSummaryofAuditMeasures
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#Introduction
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#Introduction
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#Introduction
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#Need
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#ProcessofWritingandMethodology
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#ContributingAuthors
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#ConflictsofInterest
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#GradingofRecommendations
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#Abbreviations
https://bts.org.uk/uk-guideline-on-prevention-and-management-of-cytomegalovirus-cmv-infection-and-disease-following-solid-organ-transplantation/#Definitions

Disclaimer
References

RATIONALE FOR CLINICAL PRACTICE RECOMMENDATIONS FOR THE
PREVENTION AND MANAGEMENT OF CMV FOLLOWING SOLID ORGAN

TRANSPLANTATION
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CMV prophylaxis
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4 Treating CMV Infection and Disease

5 Ganciclovir resistance

6 Immunosuppression dose reduction

N

Information, education and support

INFORMATION FOR THE PUBLIC

Executive Summary of Recommendations

1 Preventing CMV Infection and Disease

Determining CMV status in donor and recipient

1.1 All organ donors and recipients should be screened for CMV (IgG antibody)

serostatus prior to, or at the time of transplantation [1A]

1.2 If donor CMV serostatus is unknown and recipient is seronegative or unknown for
CMV, this should be characterised as donor seropositive, recipient seronegative for CMV

(D+/R-). [1D]
CMV prophylaxis

For adults, children and young people receiving a solid organ transplant:

1.3 Offer Valganciclovir prophylaxis to people receiving kidney and liver transplants for at

least 3 months following transplantation if either:

o The recipient is seronegative for CMV and receives an allograft from a CMV

seropositive donor (D+/R-) [1A] OR
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e The recipient has received T-lymphocyte depletion therapy with Antithymocyte
gobulin (ATG) or Alemtuzumab (Campath®), where donor: recipient serostatus is
D+/R+ or D-/R+ [1A]

1.4 Consider Valganciclovir prophylaxis for people receiving heart, lung, intestinal or
pancreas transplants for at least 3 months following transplantation if either:

o The recipient is seronegative for CMV and receives an allograft from a CMV
seropositive donor (D+/R-) [1C] OR

e The recipient has received T-lymphocyte depletion therapy with Antithymocyte
gobulin (ATG) or Alemtuzumab (Campath®), where donor: recipient serostatus is
D+/R+ or D-/R+ [1C]

1.5 Do not routinely offer Valganciclovir prophylaxis if donor and recipient are
seronegative for CMV (D-/R-) [1D]

1.5.1 Be aware that some recipients who are seronegative for CMV (D-/R-) may require
Valganciclovir or Valaciclovir prophylaxis for prevention of other Herpes virus infections,
e.g; recipients who are seronegative for Herpes Simplex Virus (HSV) receiving an organ
from HSV seropositive donors [2D].

1.6 Consider Valganciclovir prophylaxis for at least 3 months after starting treatment for
acute allograft rejection if either donor or recipient are CMV positive (D+/R-, D+/R+ or
D-/R+) [2C].

1.7 Adjust the dose of Valganciclovir if creatinine clearance is less than 60ml/minute [1D]

1.8 For children and young people under 18 years, adjust the dose of Valganciclovir
according to body surface area, up to a maximum dose of 900mg once daily [1D]

1.9 Monitor Full Blood Count at least every 2 weeks whilst on Valganciclovir [1A]

1.10 Consider switching to CMV monitoring and pre-emptive therapy if people develop
side effects e.g.; neutropenia, on Valganciclovir [1C]

2  Laboratory Testing for CMV

2.1 Clinical Laboratories should use Quantitative Nucleic Acid Testing (QNAT) of whole
blood or plasma to quantify CMV viral load [1A]

o Transplant centres should adopt a consistent approach to use either whole blood or
plasma for quantification of CMV viral load [1C]

o CMV QNAT assays should be calibrated using the WHO International Reference
Standard [1C]

e CMV viral load should be reported as IU/mL, where possible, or, if reported as
copies / mL, a conversion factor should be used [1C]
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2.2 Transplant centres should determine local thresholds of viral load that portend CMV
infection or disease requiring treatment, depending on the CMV QNAT assay they use
and the population at risk [1C]

2.3 QNAT thresholds should not be used in isolation to determine commencement or
cessation of treatment for individuals with CMV disease, but should be considered in the
context of clinical, laboratory or histological evidence of CMV disease [1C]

3  Monitoring for CMV Infection and Disease

3.1 Offer monitoring of CMV viral load to guide pre-emptive therapy to adults, children
and young people receiving a solid organ transplant if:

e They are CMV seropositive (D+/R+, D-/R+) [1B] AND
e They have not received T-lymphocyte depletion therapy [1B] AND
o They are not receiving valganciclovir prophylaxis [1B] (see section 1)

3.2 Where CMV viral load monitoring is offered:

o Consider testing with a frequency of at least monthly [1D]
o Consider testing for at least 3 months following transplantation [1D]

4 Treating CMV Infection and Disease

For adults, children and young people who develop CMV infection or disease following
solid organ transplantation:

4.1 Offer treatment with oral Valganciclovir for a duration of at least 2 weeks [1A]

4.2 Adjust the dose of Valganciclovir according to licensed dosing recommendations if
creatinine clearance is less than 60ml/minute [1D]

4.3 Be aware of the potential development of ganciclovir resistance (see section 5 for
management)

4.4 Assess CMV viral load after 2 weeks of treatment and repeat at a minimum interval of
7 days [1D] AND

Consider stopping treatment for CMV disease after resolution of symptoms AND
two consecutive, CMV viral load tests that confirm that CMV is not detected (below
the local laboratory threshold for detection) [2D].

5 Ganciclovir resistance

5.1 Be aware that the following people are at increased risk of Ganciclovir resistance:

e Those who have received prolonged courses, or sub-therapeutic doses of antiviral
medications [1A]

o CMV seronegative recipients receiving a solid organ transplant from seropositive
donors (D+/R-) [1C]

4/38



+ Those who have received intensive immunosuppression (e.g; with T-cell depletion
therapy, following episodes of acute allograft rejection) [1B]
» Recipients of lung transplants [2C]

5.2 Consider resistance to Ganciclovir if:

There is a persistent or increasing viral load or symptomatic disease after a
normally effective dosage and duration (e.g.; 2-4 weeks) of Ganciclovir or
Valganciclovir [1A]

5.3 In people with suspected resistance to Ganciclovir:

o Confirm that dosing is adequate

Consider adherence to treatment plan and absorption
Offer testing for Human CMV (HCMV) antiviral resistance
UL97 and UL54 gene mutations [1A]

Use either whole blood or plasma [1A]

5.4 In people with evidence of ganciclovir resistance:

o Stop Valganciclovir (or Ganciclovir) [1A]

o Offer Intravenous Foscarnet for at least 3 weeks [1B]
Seek specialist virology advice before commencing treatment with Foscarnet
[1D]

6 Immunosuppression dose reduction

For adults, children and young people who develop CMV infection or disease (with or
without leukopenia) following solid organ transplantation:

6.1 Consider a dose reduction of either calcineurin inhibitor or mycophenolate mofetil /
azathioprine [1C]

Consider preferentially reducing or stopping Mycophenolate Mofetil (MMF) or
azathioprine if there is evidence of leukopenia [2C]

6.2 Discuss with patients, and, where appropriate, parents or carers, the risk of acute
rejection with immunosuppression dose reduction [1D]

6.3 Review the dosing of immunosuppression following resolution of CMV infection or
disease [1D]

7 Information, education and support

7.1 Offer balanced and accurate information to children, adults and young people
undergoing solid organ transplantation about:

e The risks of CMV infection and disease according to donor / recipient CMV
serostatus and nature of immunosuppression planned or received
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Monitoring and treatment options, including prophylaxis

7.2 Ensure that healthcare professionals offering information have specialist knowledge
about CMV infection and disease and their treatment, and the skills to support shared
decision-making (for example, presenting information in a form suitable for developmental
stage)

Executive Summary of Research Recommendations

In adults, children and young people receiving solid organ transplants:

1.

What is the clinical and cost-effectiveness of anti-CMV prophylaxis vs active
surveillance (monitoring followed by pre-emptive therapy), for people receiving
heart, lung, liver, intestinal or pancreas transplants for at least 3 months following
transplantation?

. What is the clinical and cost-effectiveness of anti CMV prophylaxis, vs active

surveillance (monitoring followed by pre emptive therapy), following treatment of
CMV infection or disease?

. What is the most clinical and cost-effective duration and frequency of CMV viral load

monitoring?

. What is the clinical and cost-effectiveness of CMV viral load monitoring following

cessation of anti CMV prophylaxis?

. What is the clinical and cost-effectiveness of CMV viral load monitoring following

completion of treatment of CMV infection or disease?

. What is the clinical and cost-effectiveness of CMV immune monitoring?
. What is the clinical and cost-effectiveness of using CMV viral load (QNAT) testing to

guide cessation of treatment of CMV infection and disease?

. In adults, children and young people who develop CMV infection or disease (with or

without leukopenia) following solid organ transplantation, is reduction of Calcineurin
Inhibitors (CNIs) or proliferation inhibitors associated with better outcomes?

. What is the clinical and cost-effectivenessof CMV specific immunoglobulins and

CMV specific cytotoxic T cells in the treatment of severe, resistant or refractory
CMV disease?

In children and young people receiving solid organ transplants:

1.

What is the most clinical and cost-effective calculation for dosing Valganciclovir
according to body surface area?

Executive Summary of Audit Measures

1.

2.

Proportion of adults, children and young people receiving solid organ transplants
who are offered Valganciclovir prophylaxis according to donor-recipient CMV
profiles and use of T-cell depletion therapy as set out in recommendation 1.3

Proportion of Clinical Laboratories using Quantitative Nucleic Acid Testing (QNAT)
of whole blood or plasma to quantify CMV viral load
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3. Proportion of CMV QNAT assays calibrated using the WHO International Reference
Standard.

4. Proportion of adults, children and young people characterised in recommendation
3.1 who are offered monthly CMV viral load monitoring for 3 months following solid
organ transplantation

5. Proportion of adults, children and young people who are offered Valganciclovir to
treat CMV infection and disease following solid organ transplantation

6. Proportion of adults, children and young people with Ganciclovir resistance tested
for UL97 and UL54 mutations.

7. Proportion of adults, children and young people who develop CMV infection or
disease (with or without leukopenia) following solid organ transplantation, and who
reduce or stop Calcineurin Inhibitors (CNIs) and / or proliferation inhibitors

INTRODUCTION

Background to Cytomegalovirus (CMV)

Biology of CMV in Humans

CMV is one of the herpes group of viruses, which are widely distributed among mammals.
The various strains of CMV are species specific and primary infection results in the most
severe disease when the host is T-cell immunocompromised. After primary CMV
infection, the viral genome enters monocytes and other bone marrow progenitor cells and
enters a latent state.

The prevalence of antibody indicating previous infection increases with age in all human
populations that have been studied. The prevalence of past exposure to CMV, as
indicated by positive IgG antibody (serostatus), varies markedly throughout the world [1].
In developed countries, the percentage of the population who are seropositive has been
reported to increase roughly linearly with age; approximately 40% at age 20 and 80% at
age 60 [2]. Transmission occurs from direct person-to-person contact through exposure to
saliva, urine, breast milk or genital secretions.

CMV in Solid Organ Transplant Recipients

Primary infection with CMV typically occurs approximately four to six weeks post-
transplant in a seronegative individual who receives a seropositive organ. Symptoms due
to primary disease may occur as early as 20 days and are rare more than 50 days post-
transplantation provided the patient has not received antiviral drugs [3]. Symptoms may
be non-specific, such as fever, night sweats, fatigue and myalgia. Retinitis can be
pathognomonic, but is rarely seen in the transplant population. Gastrointestinal disease
presenting with diarrhoea, abdominal pain and nausea is common and respiratory
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distress may be an indication of pulmonary involvement. Routine blood tests may detect
bone marrow suppression, especially neutropenia, as well as biochemical hepatitis, as
evidenced by fluctuations in ALT and AST.

After a primary infection an individual would be expected to mount IgM and later an IgG
immunoglobulin response against CMV. In immunocompetent individuals, the presence of
IgM and/or low avidity IgG antibodies is a hallmark of primary infection. In the
immunosuppressed, however, the antibody rise may be delayed or absent. The presence
of IgG is used to determine prior exposure of both donors and recipients to CMV
infection, most commonly at the time of transplant wait listing, and of donors at the time of
organ retrieval. Donor: recipient CMV serostatus is characterised as:

1. Both donor and recipient are IgG antibody seropositive:
Donor (D) positive (+); Recipient (R) positive (+) (D+/R+)

2. Both donor and recipient are IgG antibody seronegative:
Donor (D) negative (-); Recipient (R) negative (-) (D-/R-)

3. Donor is IgG antibody seropositive and recipient is IgG antibody seronegative:
Donor (D) positive (+); Recipient (R) negative (-) (D+/R-)

4. Donor is IgG antibody seronegative and recipient is IgG antibody seropositive:
Donor (D) negative (-); Recipient (R) positive (+) (D-/R+)

Tests based on the polymerase chain reaction (PCR) carried out on plasma, whole blood
or leukocytes have become the gold standard means of detecting active CMV replication
in many laboratories in the UK and beyond. CMV load, used as a surrogate marker of
CMV replication, has been shown in many studies to be a dominant risk factor for CMV
disease. Approaches that maintain viral replication at very low levels in the early post-
transplant period (prevention or prophylaxis) or which rapidly reduce viral load when a
certain level has been reached (pre-emptive therapy) have become the principal methods
of controlling CMV disease. Uncertainty as to whether it is best to test plasma or whole
blood and the lack of an international reference standard has made the comparison of
cut-offs for the initiation of antiviral therapy difficult to compare between laboratories and
problematic when patients migrate between different care centres.

On occasion it is necessary to prove CMV organ specific dysfunction by obtaining a
biopsy. Liver (native and allograft), gastrointestinal, bone marrow, lung and renal allograft
biopsies can be diagnostic.

The frequency of CMV disease in solid organ transplant (SOT) recipients varies markedly
depending on the definition of CMV disease that is used and the intensity of
immunosuppression. In the ‘pre-prophylaxis era’, approximately 8% of kidney, 29% of
liver, 25% of heart and 39% of lung transplants could be expected to experience
symptomatic CMV infection [4]. More recently in kidney and liver transplant recipients
who received prophylaxis, the 1-year incidence of CMV disease was reported to be
19.2% and 31.3%, respectively in D+ / R- group and 2.5% and 3.2%, respectively, in D-/
R- group [5]. In heart transplant recipients who received antiviral prophylaxis in the first
month after transplant followed by pre-emptive therapy, the cumulative incidence of CMV
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infection and disease during the first year was reported to be 47% and 7.5%, respectively
[6]. The incidence of CMV disease among lung transplant recipients who received
antiviral prophylaxis for 6 to 12 months was 14.9%, with a higher incidence (26.6%) in D+
/R- group [7]. Most cases of CMV disease in SOT recipients who received antiviral
prophylaxis occur after cessation of antiviral drug administration, hence the term ‘late-
onset CMV disease’, and they occur predominantly in CMV mismatch (D+ / R-) recipients.
Late-onset CMV disease remains associated with allograft failure and mortality [8,9].

There are conflicting reports about the impact of CMV on patient and graft outcomes
following solid organ transplantation. Early studies (prior to the era of anti CMV
prophylaxis) reported fatality rates of up to 30% in seronegative recipients of seropositive
kidneys who received Anti-Lymphocyte Globulin [10].

CMYV infection can be coincident with acute allograft rejection [11]. Early studies reported
a 50% reduction in biopsy-proven acute graft rejection by anti-CMV prophylaxis in D+/R-
kidney transplant recipients [12].

In a single centre study of 1,339 kidney transplant recipients, multivariate analysis
showed that CMV disease appeared to influence long term graft survival but only when
coupled with the occurrence of acute rejection [13]. In a liver transplant population of 33
patients receiving 57 transplants, persistent CMV infection, defined by serial PCR
measurements was significantly associated with graft loss through chronic rejection.
However, there was no significant correlation between primary infection or symptomatic
disease and chronic rejection, possibly as a consequence of the small sample size [14]. A
more recent publication examined graft outcome in 10,190 kidney transplants performed
in adults, children and young people in the UK between 2000-7. After adjustment for
donor age, this showed no significant effect of donor or recipient CMV status on either
allograft or patient survival at three years post-transplant [15].

Preventing CMV disease in people with solid organ transplants

Previous attempts to minimise the risk of CMV disease have included avoiding
transplanting a seropositive organ into a seronegative recipient; not a viable strategy in
the context of the life-sustaining nature of solid organ transplantation. Another
theoretically attractive option for prevention would be vaccination against CMV. However,
the heterogeneity of strains has limited the yield from vaccination as a prophylactic
strategy.

Passive immunoprophylaxis has been explored in solid organ transplantation in
randomised trials since the 1980s [16-19]. An early placebo-controlled study in patients
receiving a liver transplant, reported significant overall protection from severe disease by
hyperimmune globulin, but limited or no protection in the D+/R- sub-group. Intravenous
treatment is generally less convenient for the patient and health care provider, and caries
the theoretical risk of transmitting blood-borne viruses (and vCJD in the UK). However, it
does have the advantage of allowing compliance to be documented and on occasions
this may have significant advantages. The limited availability of this product restricts the
usefulness of this approach
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Universal anti-CMV Prophylaxis and pre-emptive anti-CMV therapy are in common use to
minimise the impact of CMV infection or reactivation. In some units, both approaches are
employed, depending upon the donor/recipient CMV status, organs transplanted, and
intensity of immunosuppression. Aciclovir, Valaciclovir, Ganciclovir and Valganciclovir
have all been used for prophylaxis. Newer agents such as Letermovir and Maribavir may
have a role in prevention of CMV disease. In pre-emptive prophylactic strategies,
transplant recipients undergo regular surveillance and are treated when judged to be at
high risk of developing CMV disease. The absolute levels of viraemia that are
recommended as a threshold to start pre-emptive therapy will depend upon the assay
used. Units should establish the clinical significance of their local assay. The availability of
a universal standard for molecular assays for CMV would facilitate cross-comparisons of
viral load measurements from different laboratories and facilitate future multicentre trials
without the explicit need for centralised testing.

Treatment of CMV Disease

Early studies emphasised the need to reduce immunosuppression as well as giving
specific antiviral therapy [20, 21]. Intravenous Ganciclovir has had a major impact on the
mortality and morbidity of CMV disease [21-23]. High doses of intravenous Hyperimmune
globulin (0.5 g/kg body weight) have been used in conjunction with Ganciclovir for the
treatment of pneumonitis [24].

There is a significant risk of relapse following successful treatment of CMV disease, with
recurrent CMV disease reported in various organ recipients [25-29]. Secondary
prophylaxis after treatment of disease has been assessed, although evidence in support
of this strategy is limited [30].

Antiviral drug Resistance

In clinical practice, antiviral drug resistance is manifest by either progressive disease
despite full dose anti-viral therapy, or a static or increasing viral load after drug treatment.
Importantly, viral load is not a reliable indicator of drug resistance in the first week of
treatment, since the natural kinetics of CMV replication prior to antiviral treatment means
that patients with a rapidly increasing viral load are more likely to show a transient
increase in viral load in the first 5-7 days after therapy, before a decline is observed [31].

Genotypic assays can relatively rapidly detect gene mutations that are associated with
both high- and low-grade resistance to ganciclovir as well as mutations that confer
various degrees of resistance to Foscarnet and Cidofovir. This is a rapidly evolving field
with more laboratories having the capability to offer high throughput sequence-based
analysis of UL97 and UL54 gene mutations. Close liaison between transplant staff and
local virological expertise is necessary to exclude the other reasons for non-response,
including adherence to treatment, prior to performing a relatively expensive drug
resistance profile. Cidofovir is a potential second line therapy unless there is a UL54
genotype that confers both Ganciclovir and Cidofovir resistance [32]). It has significant
side effects including nephrotoxicity. Foscarnet is reserved as second or even third line
therapy partly because of significant risks of nephrotoxicity and electrolyte disturbances.
The use of Maribavir for treating refractory or resistant CMV infection following solid
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organ transplantation has been assessed in phase 3 studies and reported to be superior
to Ganciclovir, Cidofovir and Foscarnet [33]. Maribavir has Food and Drugs
Administration (FDA) approval and is currently being assessed by the National Institute
for Health and Care Excellence [34].

The Need for The Guideline

As set out above, CMV is one of the most common infectious complications of solid organ
transplantation and is reported to increase graft loss and patient mortality. Practice in the
UK, however, varies across many areas of care, including indications for, and duration of
anti-viral prophylaxis and monitoring of CMV. Uncertainty also exists with regard to CMV
testing and the lack of an international reference standard has made the comparison of
cut-offs for the initiation of antiviral therapy difficult to compare between laboratories and
problematic when patients migrate between different care centres.

This guideline makes recommendations for the prevention and management of
Cytomegalovirus (CMV) infection and disease and updates the previous version
published in 2015. A full health economic assessment was not possible within existing
resources.

Process of Writing and Methodology

The guideline was developed in accordance with The British Transplantation Society
(BTS) Guideline Development Policy [35]. The BTS formed a guideline committee (GC) in
June 2021. A draft scope was developed and sent to agreed stakeholders for consultation
in September 2021. The guideline committee defined a series of key clinical questions
relating to the defined scope, which were expressed in PICO (population, intervention,
comparator, outcome) format. The Centre for Evidence in Transplantation (CET) was
commissioned to undertake systematic literature searches for each key clinical question.
Inclusion and exclusion criteria were defined from the clinical questions, and a search
strategy was devised using both free text and keyword terms. Medline, EMBASE and the
Transplant Library (all 1980 — 2021) databases were searched as well as websites of
national associations in this field between October and December 2021. The clinical
leads also hand searched reference lists of reviews and included papers.

Abstracts were screened for relevance by members of the CET, according to the pre-
defined inclusion and exclusion criteria. Abstracts identified for review by reviewers were
compared and any disputed abstracts were resolved by the guideline committee. The full
papers were then assessed by the GC to further exclude any study that did not meet the
following predefined criteria: Randomised controlled trials (RCT), non-randomised
studies if adjusted for key confounders (age, health at baseline, co-morbidities).

Members of the CET and clinicians on the guideline committee critically appraised eligible
papers using Critical Appraisal Skills Programme (CASP) tools. This is set of critical
appraisal tools are designed to assess and interpret evidence, by systematically
considering its validity, results and relevance within the field of study [36].
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Grading of Recommendations

These guidelines represent consensus opinion from experts in the field of transplantation
in the United Kingdom. They represent a snapshot of evidence available at the time of
writing. It is recognised that recommendations are made even when the evidence is
weak. It is felt that this is helpful to clinicians in daily practice.

In these guidelines the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) system has been used to rate the strength of evidence and the
strength of recommendations [37]. The approach used in producing the present
guidelines is consistent with that adopted by Kidney Disease Improving Global Outcomes
(KDIGO) [38, 39]. Explicit recommendations are made on the basis of the trade-offs
between the benefits on one hand, and the risks, burden, and costs on the other.

For each recommendation the quality of evidence has been graded as:

A (high)
B (moderate)
C (low)

D (very low)

Grade A evidence means high quality evidence that comes from consistent results from
well performed randomised controlled trials, or overwhelming evidence of another sort
(such as well-executed observational studies with very strong effects).

Grade B evidence means moderate quality evidence from randomised trials that suffer
from serious flaws in conduct, consistency, indirectness, imprecise estimates, reporting
bias, or some combination of these limitations, or from other study designs with special
strength.

Grade C evidence means low quality evidence from observational evidence, or from
controlled trials with several very serious limitations.
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Grade D evidence is based only on case studies or expert opinion.

A Level 1 recommendation is a strong recommendation to do (or not to do) something
where the benefits clearly outweigh the risks (or vice versa) for most, if not all patients.

A Level 2 recommendation is a weaker recommendation, where the risks and benefits
are more closely balanced or are more uncertain.

Abbreviations

CMV Cytomegalovirus

ISDR Immunosuppression Dose Reduction
RCT Randomised Controlled Trial

SOT Solid Organ Transplant

Definitions

CMV infection: evidence of the virus undergoing a complete replication cycle and
producing new infectious virions. This may be further characterised as:

1. Asymptomatic infection (no obvious signs of pathologic symptoms)

2. Viral syndrome (fever, leucopenia, myalgia or arthralgia)

3. CMV disease — (histopathological evidence of CMV, CMV retinitis diagnosed by an
ophthalmologist, or CMV in the CSF indicative of CNS disease)

Latent CMV: A state of virus infection in which the full replication cycle of the virus is not
occurring

Serostatus: The presence or absence of detectable antibodies against a specific antigen,
as measured by a blood test (serology test). Donor: recipient CMV serostatus is
characterised as:

1. Both donor and recipient are IgG antibody seropositive:
Donor (D) positive (+); Recipient (R) positive (+) (D+/R+)

2. Both donor and recipient are IgG antibody seronegative:
Donor (D) negative (-); Recipient (R) negative (-) (D-/R-)

3. Donor is IgG antibody seropositive and recipient is IgG antibody seronegative:
Donor (D) positive (+); Recipient (R) negative (-) (D+/R-)

4. Donor is IgG antibody seronegative and recipient is IgG antibody seropositive:
Donor (D) negative (-); Recipient (R) positive (+) (D-/R+)

Disclaimer

This document provides a guide to best practice, which inevitably evolves over time.

All clinicians involved in these aspects of transplantation need to undertake clinical care
on an individualised basis and keep up to date with changes in the practice of clinical
medicine.
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These guidelines represent the collective opinions of a number of experts in the field and
do not have the force of law. They contain information/guidance for use by practitioners
as a best practice tool. It follows that the guidelines should be interpreted in the spirit
rather than the letter of their contents. The opinions presented are subject to change and
should not be used in isolation to define the management for any individual patient.

The guidelines are not designed to be prescriptive, nor to define a standard of care. The
British Transplantation Society cannot attest to the accuracy, completeness or currency of
the opinions contained herein and do not accept responsibility or liability for any loss or
damage caused to any practitioner or any third party as a result of any reliance being
placed on the guidelines or as a result of any inaccurate or misleading opinion contained
in the guidelines.
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transplantation

1 Preventing CMV Infection and Disease

Determining CMV status in donor and recipient

1.1 All organ donors and recipients should be screened for CMV (IgG antibody)
serostatus prior to, or at the time of transplantation [1A]

1.2 If donor CMV serostatus is unknown and recipient is seronegative or unknown for
CMV, this should be characterised as donor seropositive, recipient seronegative for CMV
(D+/R-). [1D]

CMV prophylaxis

For adults, children and young people receiving a solid organ transplant:

1.3 Offer Valganciclovir prophylaxis to people receiving kidney and liver transplants for at
least 3 months following transplantation if either:

o The recipient is seronegative for CMV and receives an allograft from a CMV
seropositive donor (D+/R-) [1A] OR

o The recipient has received T-lymphocyte depletion therapy with Antithymocyte
gobulin (ATG) or Alemtuzumab (Campath®), where donor: recipient serostatus is
D+/R+ or D-/R+ [1A]

1.4 Consider Valganciclovir prophylaxis for people receiving heart, lung, intestinal or
pancreas transplants for at least 3 months following transplantation if either:

o The recipient is seronegative for CMV and receives an allograft from a CMV
seropositive donor (D+/R-) [1C] OR

e The recipient has received T-lymphocyte depletion therapy with Antithymocyte
gobulin (ATG) or Alemtuzumab (Campath®), where donor: recipient serostatus is
D+/R+ or D-/R+ [1C]

1.5 Do not routinely offer Valganciclovir prophylaxis if donor and recipient are
seronegative for CMV (D-/R-) [1D]

1.5.1 Be aware that some recipients who are seronegative for CMV (D-/R-) may require
Valganciclovir or Valaciclovir prophylaxis for prevention of other Herpes virus infections,
e.g; recipients who are seronegative for Herpes Simplex Virus (HSV) receiving an organ
from HSV seropositive donors [2D].

1.6 Consider Valganciclovir prophylaxis for at least 3 months after starting treatment for
acute allograft rejection if either donor or recipient are CMV positive (D+/R-, D+/R+ or
D-/R+) [2C].
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1.7 Adjust the dose of Valganciclovir if creatinine clearance is less than 60mL/minute [1D]

1.8 For children and young people under 18 years, adjust the dose of Valganciclovir
according to body surface area, up to a maximum dose of 900mg once daily [1D]

1.9 Monitor Full Blood Count at least every 2 weeks whilst on Valganciclovir [1A]

1.10 Consider switching to CMV monitoring and pre-emptive therapy if people develop
side effects e.g.; neutropenia, on Valganciclovir [1C]

Research recommendations:

In adults, children and young people receiving solid organ transplants:

1. What is the clinical and cost-effectiveness of anti-CMV prophylaxis vs active
surveillance (monitoring followed by pre-emptive therapy), for people receiving
heart, lung, liver, intestinal or pancreas transplants for at least 3 months following
transplantation?

2. What is the clinical and cost-effectiveness of anti-CMV prophylaxis vs active
surveillance (monitoring followed by pre-emptive therapy), following treatment of
CMV infection or disease?

In children and young people receiving solid organ transplants:

3. What is the clinical and cost-effective calculation for dosing Valganciclovir according
to body surface area?

Audit measures:

1. Proportion of adults, children and young people receiving solid organ transplants
who are offered Valganciclovir prophylaxis according to donor-recipient CMV
profiles and use of T-cell depletion therapy as set out in recommendation 1.3

Rationale

The risk of developing CMV infection or disease following solid organ transplantation is
defined on the basis of donor and recipient CMV status prior to transplantation, as
expressed in this and other published guidelines [1-3]. Pretransplant screening for CMV is
therefore widely agreed to be a prerequisite for transplantation and evidence suggests
that specific CMV IgG serology status should be ascertained in donor and recipient [4].

The committee agreed that, where donor CMV status is unknown or indeterminate, the
donor should be assumed to be seropositive so that the highest possible risk profile is
assumed based on the results available [1, 5]. If the recipient status is also unknown or
indeterminate, the donor / recipient profile should be ascribed a CMV status of high risk
(D+/R-). The committee acknowledged the low-quality evidence, but felt, on balance that
this approach will reduce the risk of primary CMV infection or reactivation in people at
high or intermediate risk of harm from CMV disease [6-10].The Advisory Committee on
the Safety of Blood, Tissues and Organs (SaBTO) recommends that donor CMV
serostatus should be established within 30 days of organ donation [11]. The committee
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agreed that unknown CMV donor status should be clarified as soon as possible, to
minimise unnecessary pharmaco-prophylaxis. The committee also noted that prospective
SOT donors and recipients who are CMV seronegative may become positive with time
and consideration should be given to repeating CMV serology at the time of transplant for
seronegative recipients and donors.

The committee was satisfied that there is sufficient high-quality evidence to offer CMV
prophylaxis with Valganciclovir for 3 months to people in D+/R- donor-recipient category
or following T-cell depletion therapy in all categories other than D-/R- following kidney
transplantation [9, 10, 12that health professionals consider CMV prophylaxis with
Valganciclovir for 3 months following transplantation in these other SOT recipients. In
arriving at this decision, members acknowledged that some centres have excellent results
from monitoring and pre-emptive therapy, but noted that the ability to undertake the
monitoring required is likely to vary between centres.

The committee acknowledged the equipoise between CMV prophylaxis and monitoring
with pre-emptive treatment for D+/R+ and D-/R+ donor-recipient categories, with
moderate quality evidence for both approaches, and agreed that either could be
recommended [13-15]. The committee acknowledged variation in practice between some
units with regard to offering Valganciclovir in D-/R+ donor-recipient categories, however,
viraemia has been noted in up to 40% of SOT transplants in this category, many of whom
have required treatment [13].

In making these decisions, health professionals should take into account patient
preference, tolerance of medications, and adherence with the selected strategy, and
logistics associated with surveillance and pre-emptive strategy.

Valganciclovir dosing should follow recommended licensed dosing from the drug
company. For children and young people (CYP) under the age of 18, Valganciclovir
dosing is adjusted according to body surface area (BSA) and is used ‘off-label’. The
committee noted that there is no evidence to support a specific algorithm for calculating
dose adjustments in CYP and some variation in practice exists as a result of the
availability of different dose-adjustment calculations. The committee agreed that
Valganciclovir dosing in CYP should be limited to a maximum dose of 900mg once and
that a research recommendation should be made to ascertain the most clinically and
cost-effective dosing strategy for Valganciclovir in CYP.

There is emerging evidence that low dose (450mg) Valganciclovir prophylaxis is as
effective as standard dose (900mg) in kidney transplant recipients [17, 18], however, the
development of Ganciclovir resistance is not well described in these studies and low dose
Valganciclovir prophylaxis is not currently licensed in the UK.

Strong associations between acute allograft rejection and late onset CMV disease were
reported in early studies [19-21] and the committee agreed to make a recommendation to
consider Valganciclovir prophylaxis for 3 months to people at risk of CMV disease
following acute allograft rejection and based on serostatus (D+/R-, D+/R+ or D-/R+). The
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committee noted existing guidance recommending antimicrobial prophylaxis for
opportunistic infection when treating rejection with high dose steroids or cytolytic therapy
in recipients receiving heart transplants [22] and further acknowledged variation in
practice across different transplant centres.

The committee did not make any recommendations on secondary prophylaxis following
treatment of CMV infection or disease in the absence of evidence and lack of consensus
within the group to support this; a research recommendation was agreed.
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2.1 Clinical Laboratories should use Quantitative Nucleic Acid Testing (QNAT) of whole
blood or plasma to quantify CMV viral load [1A]

e Transplant centres should adopt a consistent approach to use either whole blood or
plasma for quantification of CMV viral load [1C]

o CMV QNAT assays should be calibrated using the WHO International Reference
Standard [1C]

e CMV viral load should be reported as IU/mL, where possible, or, if reported as
copies / mL, a conversion factor should be used [1C]

2.2 Transplant centres should determine local thresholds of viral load that portend CMV
infection or disease requiring treatment, depending on the CMV QNAT assay they use
and the population at risk [1C]

2.3 QNAT thresholds should not be used in isolation to determine commencement or
cessation of treatment for individuals with CMV disease, but should be considered in the
context of clinical, laboratory or histological evidence of CMV disease [1C]

Audit measures:

1. Proportion of Clinical Laboratories using Quantitative Nucleic Acid Testing (QNAT)
of whole blood or plasma to quantify CMV viral load

2. Proportion of CMV QNAT assays calibrated using the WHO International Reference
Standard.

Rationale

There is high quality evidence to support the use of quantitative nucleic acid testing
methods (QNAT) for surveillance or diagnostic CMV testing of recipients in the post-
transplant phase. The QNAT method quantitates the amount of viral nucleic acid
(DNAaemia, or viral load) present within a clinical specimen, utilising polymerase chain
reaction (PCR) methods [1, 2]. QNAT can guide the initiation of therapy and allow
assessment of the response to treatment [3]. In a randomised trial that compared QNAT
with pp65 antigenaemia CMV surveillance in solid organ transplant recipients, QNAT
resulted in fewer patients initiating treatment, but the incidence of CMV disease was the
same in both groups [4]. A drawback of the QNAT method is that inter-assay variability
exists, which limits the ability to compare results between laboratories [1]. Laboratories
may either perform QNAT on whole blood or plasma, however, the committee noted the
importance of being consistent with the approach selected, in order to allow accurate
monitoring with serial testing. Higher levels of CMV viral load have been reported when
whole blood rather than plasma is used for QNAT testing [5]. The likely reason for this is
that on analysis of the plasma, only extracellular viral material is detected, whereas
intracellular material is additionally detected in whole blood. The committee noted
variation between centres in reporting results and made a recommendation to provide a
conversion factor when reporting as copies / mL to facilitate greater consistency of
results. Given the high inter-assay and inter laboratory variability of results provided by
QNAT [6], individual transplant centres must select the threshold for initiation and

23/38



cessation of anti-CMV treatment. This should be based on knowledge of the assay being
carried out in the laboratory and expert opinion. Even within a single laboratory, utilising
the same assay, variability in quantitative CMV viral load is to be expected. The extent of
variability differs depending on the level of viral load, with greater variability at lower levels
(<1000 1U/mL) [7]. The committee was not able to make any recommendation on what
change in viral load is considered clinically significant. International guidelines
recommend that a change of 0.54 (approximately 3-fold) be considered as a clinically
significant, as this has been reported to be the upper limit of assay variability [7, 8].

In asymptomatic solid organ transplant recipients undergoing CMV surveillance, the
initiation and cessation of anti-CMV treatment is primarily influenced by the viral load
detected through QNAT of blood or plasma. The committee agreed that, in individuals
with clinical manifestations suggestive of CMV disease, the CMV QNAT result should not
be used in isolation to guide anti-CMV therapy. This is because the level of viral load in
the blood compartment may not correlate with the severity of tissue invasive disease and
QNAT of plasma or blood may not be the best indicator of disease resolution [9]. Further
diagnostic testing of solid organ transplant recipients suspected of having CMV disease
needs to be individualised and should be guided by clinicians with expertise in this area.
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3 Monitoring CMV Infection and Disease

3.1 Offer Monitoring of CMV viral load to guide pre-emptive therapy to adults, children
and young people receiving a solid organ transplant if:

e They are CMV seropositive (D+/R+, D-/R+) [1B] AND
o They have not received T-lymphocyte depletion therapy [1B] AND
e They are not receiving valganciclovir prophylaxis [1B] (see section 1)

3.2 Where CMV viral load monitoring is offered:

o Consider testing with a frequency of at least monthly [1D]
o Consider testing for at least 3 months following transplantation [1D]

Research recommendations

In adults, children and young people receiving solid organ transplants:

1. What is the most clinical and cost-effective duration and frequency of CMV viral load
monitoring?

2. What is the clinical and cost-effectiveness of CMV viral load monitoring following
cessation of anti CMV prophylaxis?

3. What is the clinical and cost-effectiveness of CMV viral load monitoring following
completion of treatment of CMV infection or disease?

4. What is the clinical and cost-effectiveness of CMV immune monitoring?

Audit Measures

1. Proportion of adults, children and young people characterised in recommendation
3.1 who are offered monthly CMV viral load monitoring for 3 months following solid
organ transplantation

Rationale

The decision to monitor for CMV viral load following solid organ transplantation should
take into account risk factors for CMV disease, including donor-recipient CMV serostatus,
treatment with T-lymphocyte depletion therapy and the use of Valganciclovir prophylaxis.
Clinicians should also take note of patient preference and logistical issues such as
frequency of post-transplant clinic follow up and turnaround time for CMV test results.
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Members of the guideline committee agreed that recipients of solid organ transplants at
highest risk of developing CMV disease should receive antiviral prophylaxis as set out in
section 1.3 and that monitoring during this period of prophylaxis is not warranted since
this is neither supported by evidence nor by group consensus.

The committee considered that CMV viral load monitoring in the early post-transplant
period for people with D+/R+ and D-/R+ serostatus who are not receiving antiviral
prophylaxis, is appropriate, despite limited quality and quantity of evidence. One RCT
subjected 455 renal transplant recipients to weekly CMV pp65 antigenaemia testing.
Those with a positive test were randomised to pre-emptive ganciclovir or deferred
treatment. Significantly more patients in the control group developed CMV disease,
suggesting that monitoring for pre-emptive treatment demonstrates benefit in this
population, however, only 80 patients completed the study [1]. No randomised or
comparative studies duration or frequency of monitoring in different patient groups were
identified. Members agreed that CMV viral load monitoring at monthly intervals for the first
3 months following transplantation would be a pragmatic approach, but made a research
recommendation to assess the clinical and cost-effectiveness of this strategy. Members
also considered whether this recommendation should be restricted to D+/R+ recipients,
but noted that CMV viremia has been noted in up to 40% of D-/R+ recipients with a third
of these requiring treatment for CMV (T Haque, personal communication).

No evidence was identified to support CMV viral load monitoring in D-/ R- recipients
during the initial post-transplant period, hence the committee did not recommend routine
monitoring for this group.

The committee could not make a clear recommendation to support CMV viral load
monitoring following cessation of prophylaxis, including after treatment for acute allograft
rejection or following treatment of CMV disease. The committee acknowledged the risk of
late onset CMV disease, reported in up to 30% of people receiving SOT [2-6]. The
committee noted that CMV monitoring following cessation of prophylaxis is recommended
in other national clinical guidance [7-10]. However, there is no robust evidence that this
improves outcomes or reduces the risk of CMV disease [11-13]. The committee agreed
to make a research recommendation.

The committee reviewed a number of case series investigating the role of immune
monitoring (i.e.; CMV-specific T-cell immunity) to guide prophylaxis and/or initiation of pre-
emptive therapy [14-18]. Members agreed that, whileimmune monitoring may in future be
a useful adjunct to guide initiation and duration of prophylaxis and frequency of viral load
monitoring, there was neither sufficient evidence nor clinical consensus to support a clear
recommendation at this stage. The committee agreed that this issue warrants further
research.

Figure 1 summarises the pathway for CMV monitoring and prophylaxis based on the
donor and recipient serostatus.
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Figure 1: Summary of CMV monitoring_and prophylaxis recommendation based on donor

and recipient serostatus, their immunosuppression regimen and organs transplanted
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4 Treating CMV Infection and Disease

For adults, children and young people who develop CMV infection or disease following
solid organ transplantation:

4.1 Offer treatment with oral Valganciclovir for a duration of at least 2 weeks [1A].

4.2 Adjust the dose of Valganciclovir according to licensed dosing recommendations if
creatinine clearance is less than 60mL/minute [1D]

4.3 Be aware of the potential development of ganciclovir resistance (see section 5 for
management)

4.4 Assess CMV viral load after 2 weeks of treatment and repeat at a minimum interval of
7 days [1D] AND

Consider stopping treatment for CMV disease after resolution of symptoms AND
two consecutive, CMV viral load tests that confirm that CMV is not detected (below
the local laboratory threshold for detection) [2D].

Research recommendations

In adults, children and young people receiving solid organ transplants:

1. What is the clinical and cost-effectiveness of using CMV viral load (QNAT) testing to
guide cessation of treatment of CMV infection and disease?

2. What is the clinical and cost-effectiveness of CMV specific immunoglobulins and
CMV specific cytotoxic T cells in the treatment of severe, resistant or refractory
CMV disease?

Audit Measures

1. Proportion of adults, children and young people who are offered Valganciclovir to
treat CMV infection and disease following solid organ transplantation

Rationale

The committee was satisfied that there is high quality evidence that oral valganciclovir is
as effective as intravenous ganciclovir in treating CMV infection and disease following
SOT. [1-4]. Most commonly valganciclovir 900mg twice daily has been used as treatment
dose, adjusted for level of kidney function. Valganciclovir has added advantages of not
requiring hospitalisation or intravenous cannulation [1]. However, the committee agreed
that intravenous Ganciclovir would be the preferred treatment if concern exists regarding
enteric absorption and the subsequent oral bioavailability of medications. The committee
also agreed that, in very sick people requiring hospitalisation and other intravenous
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therapies e.g.; intravenous (i.v.) fluids and antibiotics, i.v ganciclovir should be considered
due to a likelihood of impaired absorption. Based on knowledge of the viral kinetics with
anti-CMV treatment, members agreed to recommend treatment for at least 14 days
duration as this has been shown to be associated with a viraemia reduction of
approximately 1.0 log4g (90%) [1, 2]. However, most clinical trials have had a longer
duration of treatment and the VICTOR trial reported a 60% chance of ongoing viraemia at
day 14 of treatment [1]. Therefore, the committee agreed to make a recommendation to
repeat CMV viral load (QNAT) after 14 days of treatment and then at subsequent intervals
of no shorter than 7 days, with consideration of cessation of anti-CMV treatment following
two consecutive negative QNAT tests and clinical resolution of CMV disease. The
committee acknowledged that, in a small number of cases, there may be ongoing, low
level viral replication and clinicians should make a pragmatic decision with patients and /
or carers about the time to stop treatment. Committee members also agreed that
concerns of worsening CMV disease, would require earlier assessment of viral load and
noted that indications for stopping treatment would be based on individual clinical risk
assessments. The committee acknowledged that evidence supporting this
recommendation is limited and agreed to make a research recommendation.

The dose of both Valganciclovir and Ganciclovir needs to be adjusted according to renal
function, as these drugs are primarily cleared by the kidneys and accumulation may
potentiate toxicity [5]. We recommend using licensed dosing for treatment and
prophylaxis from the company with adjustments for renal function made according to the
Renal Drug Handbook, using the Cockroft-Gault formula to calculate creatinine clearance.
The Renal Drug Handbook also includes information on higher treatment doses, however,
the committee acknowledged that this would only be considered by clinicians with the
necessary experience and expertise.

The committee identified a single small RCT that evaluated pre-emptive treatment with
CMV Immunoglobulin (CMV Ig) in 37 recipients of heart transplants, that reported similar
efficacy of CMV Ig and intravenous ganciclovir in preventing CMV disease [6]. The
committee was not persuaded that this was sufficient to make a recommendation on
treatment with CMV Ig. No evidence was identified to support a recommendation on the
use of adoptive transfer of cytotoxic T Lymphocytes (CTL) for pre-emptive treatment of
CMV. The committee agreed to make research recommendation for both CMVIg and
CTL.
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5 Ganciclovir resistance
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Be aware that the following people are at
increased risk of Ganciclovir resistance:

* Those who have received prolonged courses, or subtherapeutic doses of antiviral
medications [1A]

« CMV seronegative recipients receiving a solid organ transplant from seropositive donors
(D+/R-) [1C]

* Those who have received intensive immunosuppression
(e.g; with T-cell depletion therapy, following episodes of acute allograft rejection) [1B]

« Recipients of lung transplants [2C]

Consider resistance to Ganciclovir if:

« There is a persistent or increasing viral load or symptomatic disease after a normally
effective dosage and duration (e.g.; 2-4 weeks) of Ganciclovir or Valganciclovir [1A]

@ In people with suspected resistance to Ganciclovir:

« Confirm that dosing is adequate
« Consider adherence to treatment plan and absorption
« Offer testing for Human CMV (HCMV) antiviral resistance
0 UL97 and UL54 gene mutations [1A]
o Use either whole blood or plasma [1A]

In people with evidence of ganciclovir resistance:

« Stop Valganciclovir (or Ganciclovir) [1A]
- Offer Intravenous Foscarnet for at least 3 weeks [1B]
o Seek specialist virology advice before commencing treatment with Foscarnet [1D]

Audit measures:

1. Proportion of adults, children and young people with Ganciclovir resistance tested
for UL97 and UL54 mutations.

Rationale

CMV disease that is refractory to treatment with Ganciclovir or Valganciclovir is termed
Ganciclovir resistance and is reported to occur in up to 3% of SOT recipients [1, 2].
Ganciclovir resistance may be suspected in difficult to control CMV infection, as
evidenced by a persistent or increasing viral load or symptomatic disease after a normally
effective dosage and duration (e.g.; 2-4 weeks) of Ganciclovir or Valganciclovir [3].
Although evidence is limited, prolonged antiviral courses, sub-therapeutic antiviral dosing,
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intensive immunosuppression, and T-cell depletion treatment are associated with an
increased risk for developing Ganciclovir resistance, particularly in a solid organ
transplant recipient receiving an organ from a CMV seropositive donor [2, 4-6].

Ganciclovir resistance may be secondary to a viral genetic alteration that decreases
susceptibility to one or more antiviral drugs (e.g.; UL97 and UL54,). CMV UL97 encodes
for a viral kinase that catalyses the initial mono-phosphorylation and activation of
ganciclovir. In people receiving treatment with Valganciclovir (or Ganciclovir), UL97 kinase
gene mutations are reported to appear first in around 90% of cases [5,7], with UL54 DNA
polymerase gene mutations usually evolving later, conferring increased Ganciclovir
resistance and likely cross-resistance to Cidofovir and Foscarnet [8]. In a post-hoc
analysis of the VICTOR study (comparing Valganciclovir and intravenous Ganciclovir for
the treatment of proven CMV disease), the presence of these resistance mutations
significantly increased the risk of eradication failure at both day 21 (odds ratio [OR],
11.04; P = 0.02) and day 49 (6.82; P = .001). Significantly longer half-lives were seen in
UL97 mutants that conferred ganciclovir resistance than wild-type strains, polymorphic
variants and strains with mutations of unknown significance (P = .045) [8, 9].

Genotypic assays can, relatively rapidly, detect gene mutations that are associated with
both high, and low-grade resistance to ganciclovir, as well other mutations that confer
various degrees of resistance to Ganciclovir, Foscarnet and Cidofovir. The committee
agreed that resistance testing should be performed by automated sequencing methods
using genotypic assays to identify specific resistance mutations in the UL97 and UL54
genes, since these are the two most widely described causes of Ganciclovir resistance.

Newer agents Letermovir and Maribavir may be associated with less drug resistance than
Ganciclovir. The use of Maribavir for treating refractory or resistant CMV infection
following solid organ transplantation has been assessed in phase 3 studies and reported
to be superior to Ganciclovir, Cidofovir and Foscarnet [10]. Maribavir has Food and Drugs
Administration (FDA) approval and is currently being appraised by the National Institute
for Health and Care Excellence [11]. The committee agreed to review this further once the
outcome of this is available. The committee also agreed that consideration could be given
to testing for Letermovir and Maribavir- resistant mutations [12,13], but again noted the
importance of seeking specialist virology advice.
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6 Immunosuppression dose reduction

For adults, children and young people who develop CMV infection or disease (with or
without leukopenia) following solid organ transplantation:

6.1 Consider a dose reduction of either calcineurin inhibitor or mycophenolate mofetil /
azathioprine [1C]

Consider preferentially reducing or stopping Mycophenolate Mofetil (MMF) or
azathioprine if there is evidence of leukopenia [2C]

6.2 Discuss with patients, and, where appropriate, parents or carers, the risk of acute
rejection with immunosuppression dose reduction [1D]

6.3 Review the dosing of immunosuppression following resolution of CMV infection or
disease [1D]

Research recommendations:
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1. In adults, children and young people who develop CMV infection or disease (with or
without leukopenia) following solid organ transplantation, is reduction of Calcineurin
Inhibitors (CNIs) or proliferation inhibitors associated with better outcomes?

Audit measures:

1. Proportion of adults, children and young people who develop CMV infection or
disease (with or without leukopenia) following solid organ transplantation, and who
reduce or stop Calcineurin Inhibitors (CNIs) and / or proliferation inhibitors

Rationale

T-cell mediated immunity, including virus specific cytotoxic lymphocytes is the body’s
main defence to CMV reactivation and disease [1]. Immunosuppression required to
prevent and treat allograft rejection, limits the body’s response to controlling CMV. There
is low quality evidence that reduction in immunosuppression drug dosing is associated
with improved outcomes for solid organ transplant recipients with CMV disease [2, 3].
However, CMV infection itself and a reduction in immune suppression may increase the
risk of graft rejection. Reflecting this difficult balance, there is wide variation in current
practice. Members of the committee agreed to highlight the importance of discussing the
possibility of allograft rejection following reduction in immune suppression with people
who develop CMV disease following SOT.

Committee members were not able to make a recommendation on reducing immune
suppression during, or immediately following an episode of acute rejection and agreed
upon the need to undertake individual risk assessments for the tapering of immune
suppression. There was also insufficient evidence to recommend maintaining reduced
doses of immune suppression following resolution of CMV infection or disease; members
agreed that this should be individualised.

The committee agreed that a reduction in the dose of either Calcineurin Inhibitors (CNIs)
or proliferation inhibitors (PIs) is appropriate for CMV infection or disease, but, in the
presence of leukopenia a reduction or cessation of Pl may be preferred. Noting the
clinical equipoise, the committee agreed to make a research recommendation to further
assess this.

There is low quality evidence that conversion to an mTOR-inhibitor based regimen may
provide some protection against recurrent CMV [4-7]. However, the committee agreed
that the quality of the evidence is insufficient to recommend conversion to an mTOR-
inhibitor during or following CMV infection or disease.
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7 Information, education and support

7.3 Offer balanced and accurate information to children, adults and young people
undergoing solid organ transplantation about:

e The risks of CMV infection and disease according to donor / recipient CMV
serostatus and nature of immunosuppression planned or received
¢ Monitoring and treatment options, including prophylaxis

7.4 Ensure that healthcare professionals offering information have specialist knowledge
about CMV infection and disease and their treatment, and the skills to support shared
decision-making (for example, presenting information in a form suitable for developmental
stage)

Rationale

The committee used their own experience to derive these recommendations, noting the
importance of the need to provide information to allow adequate time for decisions.
Recommendations on enabling patients to actively participate in their care can be found
in NICE guidance on patient experience in adult NHS services [1] and shared decision
making [2].
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What is CMV?

CMV or cytomegalovirus is common and is related to the virus that causes cold sores,
glandular fever and chicken pox. Most people have had CMV by the time they become
adults. Once CMV infects someone it remains in their body for life. Infection is confirmed
by the presence of CMV antibodies in the blood.

CMV causes mild, if any, symptoms in people with healthy immune systems, but it can
cause severe illness following a solid-organ transplant, such as a kidney, pancreas, liver,
heart or lung transplant. The risk of CMV is highest during the first year after your
transplant because this when your immune system is weakened by high doses of anti-
rejection medicines. It is possible, however, to develop CMV at any time after your
transplant.

Can CMV be prevented after a transplant?

You will be tested for CMV antibodies in your blood, most commonly when you are added
to the transplant waiting list and at the time of your transplant. If you, or the organ donor
has CMV antibodies, this will not prevent you from having a transplant. It tells your
doctors that you may need treatment with an antiviral medicine to prevent CMV after your
transplant operation. Recommended preventive treatment is with a tablet called
valganciclovir for at least three months.

How is CMV diagnosed after a transplant?

CMV after your transplant is diagnosed by a blood test. Some people have CMV after
their transplant but without symptoms. If you have symptoms, they may include feeling or
being sick (nausea and vomiting), diarrhoea, fever, muscle aches, fatigue, night sweats
and generally feeling unwell. It is very important to get in touch with your transplant unit if
you develop any of these symptoms.

How is CMV treated after a transplant?

You will be treated with antiviral medicine, usually valganciclovir, to help your body fight
CMV. The antiviral medicine may be given as tablets or an intravenous infusion into a
vein in hospital. You will need to have regular blood tests to check that CMV has cleared
from your blood.

In some cases, your doctors may need to reduce the dose of your anti-rejection
medicines to help your body fight CMV. If this happens, you will be monitored carefully for
any signs of rejection of your transplant. The dose of your anti-rejection medicines will be
reassessed after blood tests confirm that CMV has cleared from your body.

Will CMV affect my transplant?

In most cases treatment with antiviral medicines will get rid of CMV before it causes any
serious problems. However, sometimes CMV can spread to other organ systems in your
body, including your transplanted organ. This can be very serious if it is not treated, which
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is why it is very important to get in touch with your transplant unit if you are worried about
any symptoms after your transplant.
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