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Background. Valganciclovir is the most commonly used antiviral for cytomegalovirus (CMV) prophylaxis in solid organ transplant
recipients. However, there are limited clinical outcomes-supported data available to guide valganciclovir dosing in patients on hemodialysis
(HD). This study aimed to assess the safety of our institution’s current dosing strategy of valganciclovir 450 mg 3 times weekly post-HD.

Methods. This was a single-center retrospective review of all adult nonkidney transplant recipients between May 2016 and June
2018. Patients with end-stage renal disease requiring HD for >28 days posttransplant receiving valganciclovir 450 mg 3 times weekly
post-HD were matched with non-HD patients receiving valganciclovir prophylaxis dosed per renal function. The primary endpoints
were incidence of leukopenia, neutropenia, and thrombocytopenia while on valganciclovir prophylaxis.

Results. A total of 465 nonkidney transplants were performed during the study period, with 37 patients included in the HD
group who were matched to 111 control patients in the non-HD group. Liver transplant recipients comprised 84% and 72% of each
group, with none being CMV D+/R-. The rates of leukopenia (51.4% vs 51.4%, P = 1.00), severe neutropenia (absolute neutro-
phil count <500 cells/uL, 15.8% vs 14.0%, P = .85), and thrombocytopenia (24.3% vs 20.7%, P = .64) were similar in both HD and

non-HD groups. There were no cases of CMV infection while on valganciclovir prophylaxis in either group.

Conclusions.

Valganciclovir 450 mg 3 times weekly was found to have similar rates of leukopenia, neutropenia, thrombocyto-

penia, and CMV infection in comparison to valganciclovir dosed per renal function in non-HD transplant recipients.
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Cytomegalovirus (CMV) is the most common viral infection
after solid organ transplant (SOT) and is associated with signif-
icant morbidity and mortality [1]. The incidence of CMV in-
fection varies by type of organ transplanted, serostatus of both
donor and recipient, prophylaxis strategy used, and magnitude
of immunosuppression. The 1-year incidence of CMV infection
has been well described across all organs: intermediate-risk liver
transplant recipients receiving valganciclovir 450 mg daily for pro-
phylaxis for 3 months developed CMV infection within 1 year at a
rate of 8% [2]; heart transplant recipients receiving valganciclovir
900 mg daily for prophylaxis for 6 months experienced CMV in-
fection at a rate of 11% [3]; lastly, lung transplant recipients re-
ceiving valganciclovir prophylaxis for 6 to 12 months reported
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an incidence of CMV infection of 33% [4]. In all of these studies,
valganciclovir dosing was adjusted for renal function.

Valganciclovir (VGCV) is the most commonly used antiviral
for CMV prophylaxis posttransplant, although there are cur-
rently minimal data regarding dosing strategies and outcomes
in patients requiring renal replacement, and even fewer data in
patients with end-stage renal disease (ESRD) requiring hemo-
dialysis (HD) [5, 6]. The package insert does not recommend
use of VGCV in patients requiring HD due to the risk of hema-
tologic toxicity [7]. Current Transplantation Society guidelines
published in 2018 recommend VGCV 100 mg given post-HD;
however, this recommendation is based on pharmacokinetic
data rather than clinical outcomes [8]. In addition, this dosing
regimen requires the use of an oral solution, which can be asso-
ciated with significant cost and accessibility issues.

The current dosing strategy used for CMV prophylaxis at our
institution is VGCV 450 mg administered orally 3 times weekly
after HD. Although this dosing strategy allows for the use of
VGCV tablets, there is concern for potential overdosing, which
could lead to higher rates of adverse effects such as cytopenia.
In the absence of clear clinical outcomes-supported dosing,
this study aimed to assess the safety of VGCV 450 mg 3 times
weekly for CMV prophylaxis in nonkidney solid organ trans-
plant recipients on HD.
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METHODS

Patient Selection

We performed a single-center retrospective review of all adult
liver, heart, and lung transplant recipients between May 2016
and June 2018. Exclusion criteria were as follows: receipt of a
kidney or multiorgan transplant that included a kidney, CMV
high-risk liver recipients, those requiring hemodialysis for fewer
than 28 days, or death within 28 days of transplant. Kidney
transplant recipients were excluded based on the assumption
that patients would no longer require long-term dialysis. High-
risk liver recipients were excluded due to institutional protocol
requiring intravenous ganciclovir for 3 months posttransplant.
Cytomegalovirus high-risk lung, heart, or multiorgan recipi-
ents were included if appropriate based on other inclusion and
exclusion criteria. Patients with ESRD requiring HD for >28
sequential days posttransplant (HD cohort) were identified
through orders for VCGV dosed 450 mg 3 times weekly, with
HD status confirmed through electronic medical record review.
Propensity score matching between the HD and non-HD co-
horts was performed based on a ratio of non-HD to HD at 3:1
with caliper of 1 and using the following matching criteria: age
at transplant (in years), gender, transplanted organ (liver, heart,
lung, and heart/liver), and recipient CMV risk (low, moderate,
and high risk) [8]. The one-to-many propensity score-matching
approach was used to increase the precision of statistical testing.
The ratio of 3:1 was chosen because matching at a higher ratio
did not significantly improve the precision of the analysis [9,
10].

Immunosuppression, Prophylaxis, and Posttransplant Monitoring

Our institution’s induction immunosuppression protocol was
as follows: steroid induction in heart transplant recipients with
consideration for use of basiliximab in cases of pretransplant
renal dysfunction, steroid induction in liver transplant recipi-
ents, and basiliximab induction in lung transplant recipients.
Lymphocyte-depleting antibodies were not routinely used for
induction at our center for nonkidney transplant recipients.
The initial maintenance immunosuppression regimen typically
consisted of tacrolimus, mycophenolate, and prednisone for all
organ types. The target mycophenolate dosing was 1500 mg
twice daily in heart transplant recipients and 1000 mg twice
daily in liver and lung transplant recipients.

Heart and lung transplant recipients received Aspergillus pro-
phylaxis with azole antifungals. Liver transplant recipients re-
ceived fungal prophylaxis stratified by their preoperative Model
for End-Stage Liver Disease (MELD) score; Aspergillus-active
agents were used in patients at highest risk, systemic Candida
prophylaxis was used for those at moderate risk, and topical
Candida prophylaxis was used for those at lowest risk.

Pneumocystis jirovecii prophylaxis was administered for
12 months in heart and liver transplant recipients and lifelong
in lung transplant recipients. Sulfamethoxazole-trimethoprim

was the preferred agent and was dosed as 1 double-strength
tablet (800-160 mg) 3 times weekly for all patients. This dose
was adjusted to 1 single-strength tablet (400-80 mg) 3 times
weekly in patients requiring dialysis.

For CMV prophylaxis, VGCV was dosed at 450 mg twice
daily for heart and lung transplant recipients with creatinine
clearance (CrCl) >60 mL/minute, 450 mg once daily for CrCl
40-59 mL/minute, 450 mg every other day for CrCl 25-39 mL/
minute, and 450 mg 3 times weekly for CrCl <25 mL/minute or
receiving HD. In liver transplant recipients, VGCV was dosed
at 450 mg once daily for patients with CrCl >40 mL/minute,
450 mg every other day for CrCl 25-39 mL/minute, and
450 mg 3 times weekly for CrCl <25 mL/minute or receiving
HD. Duration of VCGV prophylaxis was 12 months in CMV
moderate-risk lung recipients, lifelong in CMV high-risk lung
recipients, and 3 months in heart, liver, and heart/liver recipi-
ents. Serum CMYV viral load was monitored at the following
intervals per institutional protocol: monthly through month 6
in liver recipients; week 1 and months 1, 3, 6, 9, and 12 in lung
recipients; and weekly through week 4, then biweekly through
week 12, then monthly through month 12 in heart recipients.
Cytomegalovirus viral loads were also checked when clini-
cally warranted. Ganciclovir levels were not obtained at our
institution.

Safety Definitions

Leukopenia was defined as a white blood cell (WBC) count
<3.5% 10’ cells/uL. Neutropenia was defined as an absolute neu-
trophil count (ANC) <1500 cells/pL with the following subtypes:
mild (ANC 1000-1500 cells/uL), moderate (ANC 500-999
cells/uL), and severe (ANC <500 cells/pL). Thrombocytopenia
was defined as a platelet (PLT) count <100 X 10° cells/pL.
Laboratory data were collected in all patients at 1, 3, 6, 9, and
12 months posttransplant.

Infection Definitions
defined
ance with the Definitions of Cytomegalovirus Infection and

Cytomegalovirus terminology was in accord-
Disease in Transplant Patients for Use in Clinical Trials [11].
Cytomegalovirus infection was defined as quantifiable detec-
tion (>300 copies/mL) of viral deoxyribonucleic acid in plasma
via a polymerase chain reaction assay. Cytomegalovirus disease
was defined according to the organ-specific criteria for CMV

hepatitis, CMV gastrointestinal disease, etc.

Outcomes and Statistical Analysis

The primary endpoints were safety outcomes (ie, leuko-
penia, neutropenia, and thrombocytopenia) within 1 year
posttransplant in patients with ESRD requiring HD re-
ceiving CMV prophylaxis with VGCV 450 mg 3 times weekly.
Secondary outcomes within 1 year posttransplant included rate
of CMV infection while on VGCV prophylaxis, overall rate
of CMYV infection (regardless of whether the patient was on
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All adult non-kidney
transplant recipients from
May 2016 — June 2018
(NV=1465)

Excluded (n = 341)
- Did not receive VGCV 450 mg
three times weekly

Valganciclovir dosed 450
mg three times weekly

Excluded (n = 37)
- No receipt of VGCV (n = 17)
- High-risk liver recipient (n = 5)
- HD >28 days (n = 6)
- Death within 28 days (n = 6)

Non-HD patients included
for matching

(n = 428)

(n=124)
Excluded (n = 87)
-No HD (n = 42)
- HD < 28 days (n = 40)
- High-risk liver recipient (n = 4)
- Death within 28 days (n = 1)
HD patients
(n=137)

Matched non-HD patients
3:1 ratio
(n=111)

Figure 1.  STROBE diagram. HD, hemodialysis; VGCV, valganciclovir.

VGCV prophylaxis), type of CMV infection, CMV resistance,
and recurrent CMV infections within 1 year posttransplant. In
addition to laboratory markers of cytopenia, administration of
granulocyte colony-stimulating factors (G-CSF) and adjust-
ments to VGCV therapy were collected. Data collection and
reporting were approved by the Institutional Review Board at
Houston Methodist Hospital (protocol number 0002285).

Patient characteristics were reported as frequencies and pro-
portions for categorical variables and as median and interquar-
tile range (IQR) for continuous variables. Differences across
groups were determined by x* or Fisher’s exact tests for catego-
rical variables and Kruskal-Wallis test for continuous variables
as appropriate. Linear mixed modeling was used to assess the
mean change over time of laboratory results. The mean change
over time of the laboratory results was also depicted by line
plots. Post hoc marginal pairwise comparisons were performed
to determine the adjusted means (95% confidence intervals) of
changes of each continuous variable from month 1 to month 12.
Missing data were assessed for missing completely at random
(MCAR) and covariate-dependent missingness (CDM) using
the Little’s x* test [12]. All of the analyses were performed on
Stata version 16.1 (StataCorp LLC, College Station, TX). A P <
.05 was considered statistically significant.

RESULTS

Baseline Characteristics
A total of 465 heart (n = 85), lung (n = 135), liver (n = 238), and
multiorgan transplants (n = 7) were performed at our institution

during the study period. Thirty-seven patients were included in
the HD group who were matched to 111 control patients in the
non-HD group (Figure 1). Baseline characteristics are reported in
Table 1. The non-HD group experienced a longer median dura-
tion of VGCV prophylaxis compared with the HD group (98 days
vs 90 days, P =.01). CMV serostatus is reported in Table 2. The
majority of patients in both groups were liver transplant recipients
and were CMV immunoglobulin donor seropositive/recipient se-
ropositive (D+/R+). Incidentally, there were no CMV high-risk
(D+/R-) patients of any organ type included in either group.

Safety
The incidence ofleukopenia and thrombocytopenia across all pa-
tients on VGCV prophylaxis was 51.4% and 21.6%, respectively

Table 1. Baseline Characteristics
HD Non-HD P

Characteristics Patients Patients value
Total number of patients, n 37 m
Male gender, n (%) 23 (62.2) 63 (56.8) .56
Age at time of transplant in

years, median (IQR) 63 (53, 68) 60 (50, 66) .38
Type of transplant, n (%) 47

Liver 31(83.8) 80 (72.1)

Heart 2 (5.4) 1 (9.6)

Lung 4(10.8) 17 (14.9)

Heart/Liver 0(0.0) 3(2.7)
Duration of VGCV PPX in

days, median (IQR) 90 (75, 123) 98 (90, 119) .01

Abbreviations: HD, hemodialysis; IQR, interquartile range; PPX, prophylaxis; VGCV,
valganciclovir.
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Table 2. CMV Serostatus

HD Patients Non-HD Patients
Liver Heart Lung Liver Heart Lung Heart/Liver
CMV Serostatus” (n=31) (n=4) (n=2) (n=80) (n=17) (n=11) (n=3) P value®
Donor +/Recipient — 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) .61
Donor +/Recipient + 22 (71.0) 4(100) 2 (100) 60 (75.0) 5 (29.4) 7 (63.6) 2(66.7)
Donor —/Recipient + 6 (19.3) 0(0.0) 0(0.0) 13 (16.3) 7 (41.2) 1(9.1) 1(33.3)
Donor —/Recipient — 3(9.7) 0(0.0) 0(0.0) 7(8.8) 5 (29.4) 3(27.3) 0(0.0)

#Overall Pvalue comparing HD vs. non-HD patients.
PAll data expressed as n (%).
Abbreviations: CMV, cytomegalovirus; HD, hemodialysis.

(Table 3). The rates of leukopenia (51.4% vs 51.4%, P = 1.00), se-
vere neutropenia (ANC <500 cells/pL, 15.8% vs 14.0%, P = .85),
and thrombocytopenia (24.3% vs 20.7%, P = .64) were similar
in both HD and non-HD groups, respectively. There was also
no difference in duration of either leukopenia or thrombocyto-
penia. There were no differences in the frequency or duration
that VGCV prophylaxis was held for leukopenia or thrombocy-
topenia between groups. A small proportion of patients received
G-CSF support; however, there was no difference observed be-
tween groups (13.5% in HD group vs 11.7% in non-HD group,
P=.77).

Laboratory data at 1, 3, 6, 9, and 12 months posttransplant
are presented in Table 4. Median estimated glomerular filtration
rate in the non-HD cohort were 55 mL/minute (IQR, 40-80),
67 mL/minute (IQR, 53-89), 69 mL/minute (IQR, 55-82),
61 mL/minute (IQR, 49-79), and 67 mL/minute (IQR, 48-80)

for months 1, 3, 6, 9, and 12, respectively. Platelet counts were
found to be significantly lower in the HD group at 1 month
posttransplant (96.5 x 10° cells/uL vs 174.0 x 10> cells/uL,
P <.001). The mean change over time in WBC count, ANC,
and PLT count in both groups is illustrated in Figure 2. There
were no significant differences in these parameters between the
HD and non-HD groups. Absolute neutrophil count declined
significantly in both groups between months 1 and 12 (-1539
cells/pL in the HD group vs =753 cells/pL in the non-HD group,
P =.10).

Efficacy

Zero patients in either group developed CMV infection while
on VGCV prophylaxis (Table 3). The overall rate of CMV in-
fection at 1 year was similar (16.2% in HD group vs 15.3% in
non-HD group, P = .90). In both groups, the majority of CMV

Table 3. Outcomes

Total HD Patients Non-HD Patients
Endpoints (n=148) (n=37) (n=111) Pvalue
Leukopenia on VGCV prophylaxis, n (%) 76 (51.4) 19 (561.4) 57 (561.4) 1.00
ANC 1000 —-1500 cells/uL, n (%) 16 (21.1) 4(21.1) 12 (21.1) 0.99
ANC 500 - 999 cells/uL, n (%) 14 (18.4) 4(21.1) 10 (17.5) 0.79
ANC < 500 cells/uL, n (%) 11 (14.5) 3(15.8) 8(14.0) 0.85
Thrombocytopenia on VGCV prophylaxis, n (%) 32 (21.6) 9(24.3) 23(20.7) 0.64
Leukopenia or thrombocytopenia on VGCV pro- 82 (565.4) 22 (59.5) 60 (54.1) 0.57
phylaxis, n (%)
CMV infection on VGCV PPX, n (%) 01(0.0) 0(0.0) 01(0.0) NA
Overall CMV infection at 1 year, n (%) 23 (15.5) 6(16.2) 17 (15.3) 0.90
Type of CMV infection, n (% total infections)
CMV viremia 19 (82.6) 5 (83.3) 14 (82.4) 0.96
CMV syndrome 3(13.0) 1(16.7) 2 (11.8) 0.76
CMV disease 1(4.3) 0(0.0) 1(5.9) 0.564
Time to infection post-PPX in days, median (IQR) 47 (28, 78) 41 (24, 61) 52 (30, 78) 0.33
Duration of CMV infection in days, median (IQR) 23 (18, 42) 19(7 21) 29 (16, 42) 0.18
Peak CMV viral load in copies/mL, median (IQR) 1326 (564, 10667) 3283 (797 10667) 835 (564, 2077) 0.53
VGCV held for leukopenia or thrombocytopenia, n (%) 12 (8.1) 5 (13.5) 7 (6.3) 0.16
Number of days VGCV was held, median (IQR) 11 (5, 20) 6 (3, 10) 14 (5, 45) 0.12
Receipt of G-CSF on VGCV PPX, n (%) 18(12.2) 5(13.5) 13 (11.7) 0.77
Number of doses of G-CSF given on VGCV PPX, median (IQR) 2(1,3) 2(1,3) 2(1,3) 0.84

Abbreviations: ANC, absolute neutrophil count; CMV, cytomegalovirus; G-CSF, granulocyte colony stimulating factor; HD, hemodialysis; IQR, interquartile range; NA, not applicable; PPX,

prophylaxis; VGCV, valganciclovir.
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infections was classified as CMV viremia. The 1 patient that
developed CMV disease was a liver transplant recipient in the
non-HD group diagnosed with CMV hepatitis. There were no
resistant or recurrent CMV infections observed in either group.

DISCUSSION

Valganciclovir 450 mg 3 times weekly post-HD for CMV pro-
phylaxis was associated with similar rates of leukopenia, neu-
tropenia, and thrombocytopenia in comparison to VGCV
dosed per renal function in non-HD patients.

The overall rate of leukopenia on VGCV prophylaxis ob-
served in this study across both groups was higher than the
approximate 20%-30% incidence reported in previous studies,
primarily in kidney transplant recipients [13, 14]. This could be
explained by the large number of liver transplant recipients in-
cluded in this study, who often develop leukopenia as a result of
end-stage liver disease. In general, this leukopenia persists for
a prolonged period of time posttransplant [15]. The incidence
of neutropenia on VGCV prophylaxis, which is more clini-
cally relevant than leukopenia alone, was approximately 35%
lower across both groups than the incidence of leukopenia. The
14.5% total incidence of severe neutropenia observed in this
study is higher than the 7.8% reported in a previous study of
kidney transplant recipients [13]. This difference may also be
attributable to the large number of liver transplant recipients
included in this study.

Valganciclovir dosed 450 mg 3 times weekly in solid organ
transplant recipients on HD was similar with regard to preven-
tion of CMV infection as valganciclovir dosed per renal func-
tion in non-HD transplant recipients. However, because our
cohort did not include any D+/R- recipients, efficacy of this
dosing regimen cannot be directly inferred in a high-risk pop-
ulation. The overall rate of CMV infection observed at 1 year

in this study is comparable to that reported in the literature [2,
4]. Another small retrospective study evaluating VGCV 450 mg
twice or 3 times weekly in nonkidney transplant recipients on
HD reported a 1-year CMV viremia rate of 7.7%, although it
was not reported whether any of those cases occurred specifi-
cally while on VGCV prophylaxis [16]. There are otherwise lim-
ited available data evaluating clinical outcomes associated with
VGCYV use in patients on HD.

The patients in the HD group had a significantly lower PLT
count at 1 month than the non-HD group, although the etiology
and clinical significance of this difference is unclear. The HD
group experienced a statistically significant mean increase in
PLT count of 39 x 10’ cells/uL between months 1 and 12, which
is a relatively small change and may lack clinical significance.
The significant decline in ANC observed in both groups between
months 1 and 12 is of unclear clinical significance, although the
decreasing maintenance steroid doses after transplant could ex-
plain this phenomenon because steroid-induced leukocytosis
is predominantly driven by an increase in neutrophils [17]. In
addition to changes in maintenance steroid doses, medications
such as mycophenolate and sulfamethoxazole-trimethoprim
could also contribute to this decline in ANC over time.

Additional information may be gained from utilization of
ganciclovir levels to determine the ganciclovir exposure asso-
ciated with various VGCV doses in patients requiring renal re-
placement therapy. A small study published in 2002 evaluated
the pharmacokinetics of ganciclovir and VGCV in patients with
renal impairment and included 6 patients with ESRD on long-
term HD. After a single dose of VGCV 900 mg, the ganciclovir
mean area under the concentration-time curve from time 0
extrapolated to infinity (area under the curve [AUC] ) was
407 * 83 hour X pg/mL in the patients on HD, approximately
15 times higher than the 28.1 + 5.8 hour X pg/mL that was
observed in the patients with a baseline creatinine clearance

A B C
8 6 250 4
5
g IS
g g5 E
2 6 g =200 1 L
= = =
&) 34 S
=5 % =
X4 = g 150
o [} 3 =
< | z S
8 2 HD 1 E 100
B 2{ - &) < 1
= | — Non-HD Z 2 £
Error bars: 95% CI A
04, . i i . 1 - : ; 504, . .
01 3 6 9 12 01 3 6 9 12 01 3 6 9 12

Post-transplant months

Post-transplant months

Post-transplant months

Figure 2. Mean change over time in hematologic parameters from months 1-12. (A) Mean change in white blood cell count (10° cells/pL). Hemodialysis (HD): -0.83 (-1.73
t0 .08), P=.07. Non-HD: -0.36 (-0.87 to 0.16), P=".17. Non-HD vs HD: P=31. (B) Mean change in absolute neutrophil count ([ANC] cells/uL). HD: -1540 (-2324 to -755),
P<.001. Non-HD: -753 (-1201 to -304), P=.001. Non-HD vs HD: P=.11. (C): Mean change in platelet count (10° cells/pL). HD: 39 (11-66), P=.01. Non-HD: -5 (-20 to 11),

P=58. Non-HD vs HD: P=.24. Cl, confidence interval; WBC, white blood cell count.
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Table 4. Laboratory Data at Specified Time Points Post-Transplant®

Laboratory Parameters HD Patients (n = 37) Non-HD Patients (n = 111) p-value®
1 Month
Lowest WBC count 4.9 (3.6, 75) 0(3.9,6.5) 0.72
ANC 3661 (2461, 6710) 3539 (2650, 4565) 0.19
Lowest PLT count 97 (57, 154) 174 (115, 240) <0.001
Highest SCr 3.5(2.8,5.1) 5 (1.1, 2.0) <0.001
3 Months
Lowest WBC count 3.0(2.1,3.8) 2(2.4,4.8) 0.20
ANC 1629 (1320, 2380) 2003 (1130, 314b) 0.20
Lowest PLT count 154 (112, 216) 177 (122, 214) 0.36
Highest SCr 2.9(2.1,5.2) 2 (1.0, 1.6) <0.001
6 Months
Lowest WBC count 4.4 (3.3, 6.1) 0 (3.0, 5.8) 0.32
ANC 2712 (2163, 4635) 2442 (1585, 3600) 0.12
Lowest PLT count 153 (134, 200) 173 (127 217) 0.78
Highest SCr 2.2(1.6,3.2) 1(1.0, 1.5) <0.001
9 Months
Lowest WBC count 4.8 (3.8,6.9) 5(3.4,6.3) 0.38
ANC 2730 (1900, 3930) 2670 (1742, 3840) 0.57
Lowest PLT count 164 (121, 202) 0 (111, 222) 0.82
Highest SCr 2.2 (1.5, 3.6) 2 (1.0, 1.6) <0.001
12 Months
Lowest WBC count 4.6 (3.1, 6.3) 4(3.4,6.2) 0.80
ANC 2582 (2012, 3538) 2679 (1768, 3676) 0.86
Lowest PLT count 152 (106, 224) 170 (141, 208) 0.31
Highest SCr 2.0 (1.5, 3.9 2 (1.0, 1.6) <0.001

?All data are expressed in median (IQR).
®Obtained from the Kruskal Wallis test.

Abbreviations: ANC, absolute neutrophil count (cells/uL); HD, hemodialysis; IQR, interquartile range; PLT, platelets (10° cells/uL); SCr, serum creatinine (mg/dL); WBC, white blood cell (10°

cells/uL).

>70 mL/minute. The authors suggested that a dose-adjustment
scheme can be derived by reducing the VGCV dose in relation
to the increased AUC in renal impairment [18].

A prospective pharmacokinetic study of 10 SOT patients re-
ceiving continuous veno-venous hemodialysis was conducted
to determine whether VGCV 450 mg every 24 hours could
achieve ganciclovir trough concentrationsr >0.6 mcg/mL,
which has been suggested as an efficacy target for CMV prophy-
laxis [19]. Valganciclovir 450 mg every 24 hours was found to
produce ganciclovir troughs >0.6 mcg/mL in 80% of patients,
with a median trough of 2.27 mcg/mL. Neutropenia, defined as
ANC <1000 cells/uL, did not occur during the study. Significant
thrombocytopenia, defined as PLT count <50 X 10” cells/pL, oc-
curred in 60% of patients, 83% of which were liver transplant
recipients, which could partially explain this finding. Future
studies of VGCV 450 mg 3 times weekly in SOT patients on
HD may benefit from inclusion of pharmacokinetic data to help
guide conclusions regarding the balance of safety and efficacy
with this dosing strategy.

This study has several limitations, including those inherent
to retrospective designs. The actual incidence of adverse effects
may be higher than observed due to laboratory data being col-
lected only at 1, 3, 6, 9, and 12 months posttransplant. However,
the assessment for missing laboratory data using the Little’s >

test for MCAR and CDM had nonsignificant P values (.73 and
.69, respectively), which suggest that the missing values could
be completely at random and do not influence the outcome.

The lack of CMV D+/R- patients in this study limits ap-
plicability of these results to the high-risk population. In ad-
dition, the large number of liver transplant recipients included
in this study may potentially limit generalizability to other
organ types. Another limitation is that data regarding the use
of other medications that may affect hematologic parameters,
such as mycophenolate and sulfamethoxazole-trimethoprim,
were not collected; therefore, the occurrence of leukopenia and
thrombocytopenia cannot be solely attributed to VGCV. Future
studies would benefit from inclusion of data regarding other
medications, including any dose adjustments made for leuko-
penia or thrombocytopenia. Lastly, one notable limitation is
the small sample size, which may not rule out the possibility
of Type II error. However, given the absence of clear clinical
outcomes-supported literature on the VGCV dosing for CMV
prophylaxis in nonkidney solid organ transplant recipients on
HD, findings from our longitudinal follow-up would be useful
for future larger studies.

Future studies directly comparing the VGCV guideline-
recommended dose of 100 mg 3 times weekly to 450 mg 3
times weekly in the HD population would allow us to more
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definitively determine whether patients receiving 450 mg 3
times weekly actually experience higher rates of adverse hema-
tologic effects and assess the true efficacy of a prophylaxis reg-
imen based upon pharmacokinetic simulations versus a more
practical regimen. Valganciclovir 450 mg 3 times weekly allows
for use of oral tablets and is a more practical regimen that is
often less costly for patients than the oral solution, which would
be required to administer the guideline-recommended dose of
100 mg 3 times weekly.

CONCLUSIONS

In conclusion, valganciclovir 450 mg 3 times weekly in solid
organ transplant recipients on HD exhibited similar safety and
efficacy outcomes to a comparable cohort of non-HD trans-
plant recipients. Although the rate of leukopenia on VGCV
prophylaxis was relatively high in this study compared to
that observed in previous studies, the rates of leukopenia,
neutropenia, and thrombocytopenia were similar between
groups, and this is potentially explained by the high number
of liver transplant recipients included. Further prospective
research is required to definitively identify the optimal dose
of valganciclovir in the solid organ, nonrenal transplant HD
population.
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