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ABSTRACT

Background: Cytomegalovirus (CMV) disease is frequent following
heart transplant, especially among patients with donor-seropositive,
recipient-seronegative (D+/R—) CMV status. Valganciclovir prophylaxis
for 3 to 6 months is recommended, but few data support the use of

6 rather than 3 months of prophylaxis for patients who have undergone
heart transplant.

Objective: To compare the risk of CMV infection and a first occurrence
of CMV disease after heart transplant among CMV D+/R— patients who
received 3 or 6 months of prophylaxis in the first year after transplant.

Methods: This retrospective analysis included every D+/R— heart
transplant recipient at the study centre between October 2015 and
October 2022. Patients had to have a minimum of 1 year of follow-up
for inclusion.

Results: Thirty-five patients met the inclusion criteria. The duration

of valganciclovir prophylaxis (determined by the medical team) was

3 months for 22 patients and 6 months for 13 patients. CMV infection
occurred in 68.2% (15/22) and 30.8% (4/13) of the 3-month and
6-month groups, respectively (risk difference 37.4%, 95% confidence
interval [Cl] 1.75 to 65.8, p = 0.04). CMV disease occurred in 54.5%
(12/22) of patients who received 3 months of prophylaxis and 23.1%
(3/13) of those who received 6 months of prophylaxis (risk difference
31.4%, 95% Cl-3.7 t0 59.4, p = 0.09). Most CMV infections and
diseases occurred in the 3 months after the end of prophylaxis.

Conclusions: After heart transplant, CMV D+/R— patients who received
3 months of prophylaxis had a higher risk of CMV infection and a non-
statistically significant higher risk of CMV disease relative to those who
received 6 months of prophylaxis.

Keywords: cytomegalovirus, heart transplant recipients, prophylaxis,
valganciclovir

RESUME

Contexte : La maladie a cytomégalovirus (CMV) est fréquente apres une
transplantation cardiaque, en particulier chez les patients ayant un statut
CMV donneur-séropositif, receveur-séro-négatif (D+/R-). Une prophylaxie
a base de valganciclovir pendant 3 a 6 mois est recommandée, mais peu

de données soutiennent I'utilisation de 6 mois de prophylaxie plut6t que

3 mois chez les patients ayant subi une transplantation cardiaque.

Objectif : Comparer le risque d'infection a CMV et la survenue d'une
premiére maladie a CMV aprés une transplantation cardiaque chez les
patients CMV D+/R— ayant recu 3 ou 6 mois de prophylaxie au cours de
la premiére année suivant la transplantation.

Méthodologie : Cette analyse rétrospective comprenait tous les
bénéficiaires d'une de transplantation cardiaque D+/R— au centre d'étude
entre octobre 2015 et octobre 2022. Le suivi des patients devait étre d'au
moins un an pour que les patients soient inclus.

Résultats : Trente-cing patients répondaient aux criteres d'inclusion. La
durée de la prophylaxie par valganciclovir était de 3 mois pour 22 patients,
et de 6 mois pour 13 patients, selon I'équipe médicale. Une infection a
CMV est survenue dans 68,2 % (15/22) et 30,8 % (4/13) des groupes

de 3 mois et de 6 mois, respectivement (différence de risque de 37,4 %,
intervalle de confiance & 95 % [IC] de 1,75 & 65,8, p = 0,04). La maladie
a CMV est survenue chez 54,5 % (12/22) des patients ayant recu 3 mois
de prophylaxie et 23,1 % (3/13) de ceux ayant recu 6 mois (différence de
risque de 31,4 %, IC a 95 % de -3,7 a 59,4, p = 0,09). La plupart des
infections et des maladies sont survenues dans les 3 mois suivant la fin de
la prophylaxie.

Conclusions : Aprés une transplantation cardiaque, les patients CMV
D+/R— ayant recu 3 mois de prophylaxie présentent un risque plus élevé
d'infection a CMV et un risque plus élevé non statistiquement significatif
de maladie a CMV par rapport & ceux ayant recu 6 mois de prophylaxie.

Mots-clés : cytomegalovirus, transplantés cardiaques, prophylaxie,
valganciclovir
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INTRODUCTION

Cytomegalovirus (CMV), a member of the herpesvirus
family, represents one of the most common opportunis-
tic infections affecting solid organ transplant recipients.!2
The infection rate depends on the type of organ transplant,
the degree of immunosuppression, and the patient’s CMV
serostatus.? Patients with donor-seropositive, recipient-
seronegative (D+/R-) CMV status constitute the highest-
risk population.? Although reactivation of the virus or
primo-infection can be asymptomatic in the general
population, CMV can cause important disease in immuno-
compromised patients.> Higher rates of graft failure, car-
diac allograft vasculopathy, rejection, and post-transplant
lymphoproliferative disease have been seen in heart trans-
plant recipients (HTRs) who experienced CMV disease.>*
Universal prophylaxis remains the preferred strategy for
high-risk D+/R- HTRs.>® Canadian, US, and international
transplant societies recommend antiviral prophylaxis for
3 to 6 months for D+/R- HTRs, even though the recom-
mendation for longer-duration prophylaxis is based on
studies involving only D+/R- kidney and lung transplant
recipients.>” Recently, however, a single-centre study
of 58 D+/R- HTRs who received either 3 or 6 months of
valganciclovir prophylaxis showed no difference in terms
of the incidence of probable or proven CMV disease.?

Our centre’s current protocol recommends 6 months of
valganciclovir prophylaxis for D+/R- HTRs. However, not
every health insurance plan offers the same prescription
drug coverage. Most D+/R- HTRs receive only 3 months
of prophylaxis because of restrictions in their health insur-
ance prescription drug plans.

The objective of this study was to describe the incidence
rate of CMV infection and of a first CMV disease among
D+/R- HTRs, according to the duration of prophylaxis
received (3 or 6 months) in the first year after transplant.

METHODS

We conducted a single-centre retrospective study involving
all new HTRs with D+/R- CMYV serostatus between Octo-
ber 1, 2015, and October 31, 2022, who had a minimum
of 1 year of follow-up. Data were extracted from the data-
base of electronic medical records. Patient characteristics,
including demographic characteristics, comorbidities, and
concomitant immunosuppression, were collected. Permis-
sion to use the electronic medical records database was
granted by the professional service director; informed con-
sent was not required.

According to our centre’s immunosuppression protocol,
basiliximab is used for induction in most patients, with anti-
thymocyte globulin used in selected patients. Maintenance
immunosuppressive therapy consists of tacrolimus, mofetil
mycophenolate or mycophenolic acid, and prednisone.
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Target 12-hour trough concentrations for tacrolimus follow
international recommendations.’ The target dose for mofetil
mycophenolate is 1 g twice a day. Prednisone is started at
0.5 mg/kg daily and is gradually weaned over the first year
after transplant. Valganciclovir is given orally at a dose
of 900 mg daily for prophylaxis starting in the first 7 days
after transplant; alternatively, if the oral route is unavailable,
IV ganciclovir is given at a dose of 5 mg/kg every 24 hours.
For both antiviral medications, the dosage is adjusted for
renal function according to the manufacturers’ recommen-
dations. Antiviral prophylaxis is restarted if acute rejection
is treated with antithymocyte globulin or high-dose IV cor-
ticosteroids. Our centre does not use CMV immunoglobulin.

CMYV infection is defined as evidence of CMV repli-
cation by isolation of viral DNA, regardless of symptoms.
CMV DNAemia is measured every week after the end of
prophylaxis for 6 weeks, biweekly for another 6 weeks, then
monthly for 6 months, using the Cobas 8800 system (Roche
Diagnostics). CMV DNAemia is also measured if clinically
indicated. At our centre, CMV DNAemia in D+/R- HTRs is
deemed clinically relevant and prompts antiviral treatment
at a level of 150 IU/mL. Gastrointestinal endoscopy is not
routinely performed at our centre; therefore, to reflect our
clinical practice, CMV disease was defined for purposes of
this study as a combination of CMV infection with disease-
compatible clinical signs and symptoms, either as a viral
syndrome or a tissue-invasive condition.”

Quantitative variables are reported as means with
standard deviations. Categorical variables are reported as
frequencies and percentages and were analyzed using the
Fisher exact test.

RESULTS

A total of 35 D+/R- HTRs met the inclusion criteria. Of
these, 62.9% (22/35) received a 3-month course of prophyl-
axis, and 37.1% (13/35) received a 6-month course (as deter-
mined by the medical team). The baseline characteristics of
patients did not differ between the 2 groups (Table 1).

Valganciclovir was stopped early due to leukopenia
in 13.6% (3/22) and 15.4% (2/13) of patients in the 3- and
6-month groups, respectively. Basiliximab was used for all
patients except one, who was in the 6-month group. The
mean duration of valganciclovir prophylaxis was 93 (stan-
dard deviation [SD] 17) days for the 3-month group and
171 (SD 24) days for the 6-month group.

A total of 19 patients (54.3%) presented with CMV
infection during follow-up. A significantly greater propor-
tion of patients receiving the 3-month course of prophylaxis
experienced CMV infection relative to those who received
a 6-month course (15/22 [68.2%)] vs 4/13 [30.8%], risk dif-
ference 37.4%, 95% confidence interval [CI] 1.75 to 65.8,
p = 0.04) (Figure 1). Overall, 15 patients were considered
to have CMV disease, representing 78.9% of those with
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TABLE 1. Baseline Characteristics

Duration of Prophylaxis;
No. (%) of Patients or

Mean + SD
3 Months 6 Months

Characteristic (n=22) (n=13)
Age at time of transplant (years) 47 15 53+4
Ethnicity, white 22(100.0)  13(100.0)
Sex, female 9 (40.9) 4 (30.8)
Cause of heart failure

Ischemic 7(31.8) 3(23.1)

Congenital 3(13.6) 4 (30.8)

Arrythmogenic 1(4.5) 2 (15.4)

Toxic 2(9.) 0

Hypertrophic 2(9.0) 2(15.4)

Other 7(31.8) 2(15.4)
Diabetes mellitus 11 (50.0) 5(38.5)
Chronic kidney disease? 10 (45.5) 2(15.4)
Charlson comorbidity index 4124 2817
Cellular rejection grade > 2RP 3(13.6) 1(7.7)

Corticosteroid only 1 1

rATG + corticosteroid 2 0
Duration of prophylaxis (days) 93+ 17 171 £ 24

rATG = rabbit antithymocyte globulin, SD = standard deviation.
aEstimated glomerular filtration rate < 60 mL/min/1.73m?.
bBiopsy-proven, based on the International Society of Heart and Lung
Transplantation 2005 grading scale, during the first year after transplant.

80%

68.2%
70% (15/22)

54.3%
60% (19/35)

% of

patients .,

30.8%
(4/13)
30%

20%
10%

0%

CMV infection

W 3 months prophylaxis

6 months prophylaxis

CMV infection and 42.9% of the total cohort (Figure 2).
A greater proportion of patients presented with a first epi-
sode of CMV disease in the group who received 3 months
of prophylaxis than in the group who received 6 months of
prophylaxis, although this difference was not statistically
significant (12/22 [54.5%] vs 3/13 [23.1%)], risk difference
31.4%, 95% CI -3.7 to 59.4, p = 0.09). Most patients who
experienced CMV disease had gastrointestinal involve-
ment (11/12 vs 3/3 for patients with 3 and 6 months of
prophylaxis, respectively). The single patient who did not
experience gastrointestinal symptoms was considered to
have CMV syndrome. No CMV infection was observed in
patients who received treatment for acute rejection, and no
breakthrough CMYV infection was observed.

Table 2 presents the characteristics of interest at the
time of CMV infection. No differences were observed
between the groups in terms of the immunosuppressive
agents given, their dosages, or their trough concentrations.
Only one patient in the 3-month group was receiving siro-
limus instead of mycophenolate at the time of CMV infec-
tion. Most CMV infections and diseases occurred in the
first 3 months after the end of prophylaxis, regardless of the
duration of prophylaxis received.

DISCUSSION

Despite adequate universal antiviral prophylaxis, CMV
infection and disease remain significant infectious threats
for high-risk D+/R- HTRs. More than half of our cohort
(54.3%) had a CMV infection that prompted initiation of

54.5%
(12/22)

42.9%
(15/35)

23.1%
(3/13)

CMV disease

Total cohort

FIGURE 1. Occurrence of cytomegalovirus (CMV) infection and CMV disease in relation to duration of prophylaxis.
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antiviral treatment, and most of these patients went on to
experience CMV disease. The incidence of CMV infec-
tion but not CMV disease was significantly higher among
patients who received 3 months of prophylaxis than
among those who received 6 months of prophylaxis. The
overall incidence of CMV disease in our study (42.9%) cor-
roborated previously reported rates among D+/R- HTRs.
Some studies have reported incidence values ranging from
as low as 26.5% to as high as 86%, whereas others have
reported incidence values more in line with our data (52.6%
and 66%).%1913 The incidence rate observed in our cohort
was high, considering only one of the patients received anti-
thymocyte globulin for induction. Lymphocyte-depleting

No CMV Infection
45.7% 54.3%
(16/35) (19/35)

agents are associated with an increased risk of CMV infec-
tion, whereas basiliximab is not.!*!®

One explanation for the lower incidence rate of CMV
infection among those who received 6 months of pro-
phylaxis is the lower intensity of immunosuppression at
the end of prophylaxis. The immunosuppressive regimen
is usually more intense during the first 6 months after
transplant. The target 12-hour trough concentration for
tacrolimus is lowered to between 5 and 10 pg/L after 6
months, and, according to our institution’s protocol, pred-
nisone is weaned somewhere between 9 and 12 months
after transplant.” Although not clearly associated with an
increased risk of CMV disease, double compared with triple

CMV Infection

No CMV
Disease
21.1%

(4/19)

cmv
Disease
78.9%
(15/19)

FIGURE 2. Occurrence of cytomegalovirus (CMV) infection and CMV disease in the overall cohort.

TABLE 2. Patient Characteristics at Time of CMV Infection

Duration of Prophylaxis; No. (%) of Patients or Mean + SD

Characteristic 3 months (n = 22) 6 months (n = 13) p Value
CMV infection 15 (68.2) 4 (30.8) 0.04
CMV disease 12 (54.5) 3(23.) 0.09
Gastrointestinal involvement 11/12 (91.7) 3/3 (100.0)
CMV syndrome 112 (8.3) 0
White blood cells at infection (x 10%/L) 4.4+2.0 7.5+5.1
CMV DNAemia quantification (IU/mL)
In all patients 76 897 + 106 201 59626 + 75 612
In asymptomatic patients 27124 £40711 7900
Time to infection (days)
From transplant 170 + 63 244 + 24
From end of prophylaxis 69 + 56 57 £22
CMV infection in first 3 months after end of prophylaxis 13/15 (86.7) 4/4 (100.0)
Parameters at time of infection
Tacrolimus 12-h trough concentration (ug/L) 11.1+4.2 11.9+3.8
MMF equivalent dose (mg/day) 1214 + 469 1688 + 625
Prednisone dose (mg/day) 123+70 75+29

CMV = cytomegalovirus, MMF = mofetil mycophenolate, SD = standard deviation.
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immunosuppression and lower blood concentrations of cal-
cineurin inhibitors are associated with better early eradica-
tion of CMV DNAemia in solid organ transplant recipients
with CMV disease.!® A longer duration of prophylaxis can
cover this period of high-intensity immunosuppression.
Indeed, among kidney transplant recipients, the incidence
rate of CMV disease was lower when a longer duration of
valganciclovir or ganciclovir prophylaxis was used.®!” Not
only is CMV infection delayed by a longer course of pro-
phylaxis, but it can also be prevented. In our study, patients
in the 6-month group who experienced an infection had
mean tacrolimus 12-hour trough concentration at the time
of infection (mean 244 days after transplant) of 11.9 ug/mL,
which is higher than recommended at this time point.
This over-immunosuppression could have contributed to
their infection.

The results of our study contrast with those reported
by Imlay and others,® who conducted a retrospective analy-
sis of CMV disease and outcomes in CMV D+R- HTRs.
In a multivariable model that included 58 patients, Imlay
and others® found no difference in the incidence of proven
or probable CMV disease between those who received
6 months of prophylaxis and those who received 3 months
(7/18 [38.9%] vs 9/40 [22.5%], respectively). However, the
definition of CMV disease used by Imlay and others® dif-
fered from the definition used by us and other authors.!21%17
In particular, Imlay and others® excluded a total of 12 pos-
sible episodes of gastrointestinal CMV disease from their
analysis, without reporting information about the patients’
duration of prophylaxis. In contrast, we deemed that every
patient with gastrointestinal symptoms and CMV repli-
cation had CMV disease, even without gastrointestinal
endoscopy to prove CMV involvement; this approach
reflects our current practice of treating such patients with
antiviral therapy. Imlay and others® would have classified
these patients as having possible CMV disease and would
therefore have excluded them from analysis. This difference
in classification could explain, at least in part, the difference
in results between our study and theirs.

CMV surveillance after the end of prophylaxis is of
the utmost importance, regardless of the duration of pro-
phylaxis. The mean time to CMV infection or disease after
the end of prophylaxis was about 60 days in both groups.
Extending weekly surveillance for up to 12 weeks after pro-
phylaxis, as recommended by some authors,” could help to
identify patients with CMV infection before the appearance
of symptoms. However, frequent surveillance can be a chal-
lenge for patients living in rural areas, where results may
not be available for a couple of weeks after blood sampling.
It is not known whether more frequent or longer duration
of surveillance could prevent development of CMV disease,
nor was our study designed to test this hypothesis.

The major limitation of this study was the small num-
ber of patients, which could have affected study power and

our ability to detect a difference between the groups. The
small number of CMV infections and diseases also affected
the precision of our results, as reflected by the large 95%
CIs reported. As such, we cannot draw conclusions about
the magnitude of the reduction in CMV infections with
a 6-month course of prophylaxis, given it lay somewhere
between 1.75% and 65.8%. Our study was not designed to
compare patients who did and did not experience CMV dis-
ease, or to identify risk factors for infection. Because rou-
tine endoscopy is not used in our centre for diagnosis of
CMV disease, confounding factors or other gastrointestinal
pathology may have been missed or not collected. Given the
retrospective nature of our study, we could only collect data
for the results of investigations and tests that were done at
the time of care. Our definitions of CMV infection and dis-
ease were intended to reflect clinical practice at our centre.
Therefore, a direct association between duration of pro-
phylaxis and rate of infection cannot be proposed.

CONCLUSION

In this retrospective, descriptive single-centre study involv-
ing high-risk D+/R- HTRs, those who received 6 months of
valganciclovir prophylaxis had a lower risk of CMV infection
than those who received 3 months of prophylaxis. Most cases
of CMV disease and infection occurred in a span of 3 months
after the end of prophylaxis, regardless of the duration of
prophylaxis. More comparative data are needed to prove the
association between a longer duration of prophylaxis and
a lower rate of CMV disease. When possible, for high-risk
HTRs, 6 months of valganciclovir could be considered.
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