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ABSTRACT

Objective: Cytomegalovirus (CMV) reactivation and disease are still one of the most
important causes of morbidity and mortality after allogeneic stem cell transplantation
(ASCT). Letermovir prophylaxis has been clearly shown to be effective and well-
tolerated. Drug interactions and cost are limitations. Alternative regimens such as
Valacyclovir 3g-6g a day are of interest. In our study, we investigated the clinical results
of intermediate dose (3 gr/d) valacyclovir after ASCT in primary CMV prophylaxis.

Material and Methods: The data of 70 patients who underwent ASCT between 2019-
2020 were retrospectively analyzed. Valacyclovir was given at a dose of 3 g/day to all
patients for primary CMV prophylaxis after ASCT. If CMV reactivation developed
during Valacyclovir prophylaxis, therapeutic oral Valganciclovir or parenteral
Ganciclovir was gradually switched according to CMV DNA copy numbers.

Results: The mean age of the patients included in the study was 45.5 years. The D+/R+
seropositivity was 97.2%. CMV reactivation developed in 37/70 (52.8%) patients within
the first 100 days after transplantation. While CMV negativity could be achieved with
oral VVValganciclovir in 17 of the reactive patients (45.9%), hospitalization was required
for parenteral ganciclovir use in 20 (28.1%) of them. The median PFS of patients with
and without CMV reactivation was 10 months and 18 months, with a one-year PFS were
49.9% and 80.9%, respectively. One-year overall survival rates of patients with and
without CMV reactivation were 52.9% and 92.9% respectively.

Conclusion: It has become more important to prevent infections that may develop after
ASCT with prophylaxis rather than treating. Post-transplant intermediate-dose
Valacyclovir as primary prophylaxis has been shown to reduce CMV reactivation/disease
rates at desired levels and reduce hospitalizations.

Keywords: allogeneic stem cell transplantation, ASCT, Cytomegalovirus, CMV,
hospitalization, prophylaxis, valaciclovir

INTRODUCTION

Although allogeneic stem cell transplantation (ASCT) is the only treatment method that can
cure many hematological malignancies, complications that increase post-transplant
morbidity and mortality continue to cause uneasiness in using this treatment modality. The
most threatening post-transplant complications are acute and chronic graft versus host
disease (GVVHD) and opportunistic infections (bacterial, viral, and fungal).

CMV seropositivity rate in healthy adults is around 70% across the world (1), while in
developing countries such as Turkey this rate rises to about 90-99% (2). In
immunocompromised patients after ASCT, CMV mostly appears only as reactivation (30-
37%), (3) while it is observed as CMV disease at a rate of 1.4-10 % (4, 5). It is not
surprising that these rates are high in developing countries. The most common forms of
CMV infection in immunosuppressed patients are pneumonia, enteritis, hepatitis, and
retinitis (6).

Some non-pharmacological (using CMV negative, leuko-depleted, and filtered blood
products) and pharmacological (using prophylaxis or pre-emptive therapy) policies have
been adopted to minimize the reactivation and infection risk of CMV (7, 8).
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Although studies are showing the advantages of prophylaxis
in terms of reducing CMV reactivation and disease, there is
no consensus on the routine use of prophylaxis yet. It is the
most valid, objective and constantly updated ECIL (European
Conference on Infections in Leukemia) guideline to follow on
the  complications of CMV  after  allogeneic
transplantation.While pre-emptive treatment was
recommended instead of CMV prophylaxis in the first
published ECIL guideline, Letermovir prophylaxis was
agreed upon in the most recent ECIL-7 guideline (%, °).
However, such expensive prophylaxis like Letermovir cannot
be used in first-line CMV reactivation due to reimbursement
rules of governments in developing countries. So, the
treatment approach has been left to the experience and
selection priorities of transplant centers (10).

Only high-dose oral Acyclovir, Valacyclovir, Letermovir and
parenteral Ganciclovir are proven to be first-line agents that
are effective and convenient in CMV prophylaxis (10-12).
The use of ganciclovir requires hospitalization due to its
parenteral nature and the toxic effects of high dose acyclovir
on renal functions have brought Valacyclovir one step ahead
in prophylaxis. Based on this awareness, we planned to
evaluate the effectiveness of intermediate dose (3 gr/d)
valacyclovir in primary CMV prophylaxis after ASCT by
comparing our results with recent literature.

MATERIAL and METHODS

The files of 83 patients who underwent ASCT (from related
or unrelated donors) due to high-risk hematological
malignancy (AML, ALL, MDS, NHL, HL, MM, AA)
between January 2019 and December 2020 were
retrospectively evaluated within the scope of the study. Based
on the inclusion criteria, 13 patients with early mortality in
the first 100 days were excluded from the study to rule out the
confusion of unknown CMV or transplant-relatedness. The
remaining 70 cases were analyzed retrospectively. All
protocols, experimental studies, and clinical trials involving
human subjects were approved by the ethics committee of the
institution before the study began, and that the protocols
conformed to the ethical guidelines of the 1975 Helsinki
Declaration. Inclusion criteria were given in Supplementary
1.

The primary endpoints of our study were CMV reactivation
and disease rate, and post-transplant CMV reactivation time.
Secondary endpoints were; late CMV reactivation rate, CMV-
related hospitalization, and LOS in hospital, and also impact
of CMV reactivation on progress-free survival (PFS) and
overall survival (OS).

All patients were monitored weekly starting from post-
transplant +7 days for CMV DNAemia with an
internationally standardized PCR Kit using a whole blood
sample with a linear interval of 65-13.000.000 1U/ml (1
IU/ml= 1.2 copies/ml). CMV reactivation is defined as the

isolation of the virus or evidence of viral replication 21000

copies/ml in the blood or other body fluids in two consecutive
measurements in an asymptomatic patient without organ-
specific abnormalities.
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CMV disease is defined as isolation of the virus from blood
or body fluids in patients with symptoms and/or histological
evidence of tissue involvement. Late CMV reactivation is
defined as the reactivation status of CMV DNA after +100
days from transplantation (7, 8).

An intermediate dose (3 gr/d) of Valacyclovir was started
simultaneously with the initiation of the conditioning regimen
in all enrolled patients, and the dose was adjusted according
to renal function during follow-up. Valacyclovir 3 g/day was
planned to be given up to +100 days post-transplant. CMV
1gG was studied for CMV serology screening in all recipients
and donors before transplantation. D(+)/R(+) and D(+)/R(-)
status were admitted as high-risk for CMV reactivation. As a
step-wise pre-emptive treatment strategy, asymptomatic
patients with CMV reactivation with CMV DNA copies/ml
between 1000-5000 were treated with 1800 mg/day oral
valganciclovir in an outpatient setting.In patients whose CMV

DNA copies/ml = 5000/ml at any time or patients with CMV

disease were treated with iv ganciclovir 10 mg/kg/day in an
inpatient setting. Pre-emptive treatment was continued until
CMYV DNA negativity was achieved in two consecutive blood
samples. CMV DNA measurements were evaluated at each
visit after +100 days depending on the patient's clinical
findings and systemic steroid use.

Creatinine (BUN) and creatinine clearance (CrCl) were
checked from blood samples at each visit to monitor the most
known renal-adverse effects of Valacyclovir. Scoring systems
of EBMT (13) for acute GVHD and NIH-consensus 2014
criteria (14) for chronic GVHD were used. All patients
received Methotrexate-Cyclosporine A or Post-transplant
high-dose Cyclophosphamide combined with Tacrolimus and
Mycophenolate Mofetil as GVHD prophylaxis for a minimum
of 100 days after transplant. Systemic steroids (1-2
mg/kg/day) were used in acute GVHD grade 3 and above.

Statistical Analysis

IBM SPSS Statistics 25.0 was used for statistical analysis.
Descriptive statistics were carried out to assess the central
tendency and distribution of study variables (e.g. mean,
median, standard deviation, frequencies, minimum/maximum
values). Mann-Whitney U test was done to compare the two
non-normally distributed variables. Chi-square and Fisher
exact tests were used to evaluate the relationship between
variables. A binary logistic regression test was performed to
ascertain the effects of variables. While OS event was defined
as death from any cause, PFS event was defined as relapse or
death from any cause. Kaplan-Meier curves were generated
for survival analyses, and Log-rank tests were used to assess
differences in OS and PFS between study groups. The Cox-
regression test was used for the analyses of treatment and
prognostic effects of data and assumes a constant hazard

ratio. A p-value <0.05 was considered statistically significant.

The X-tile model (Version 3.6.1) was used to determine the
cutoff values of the CMV DNA copy. Survival curves were
plotted using the Kaplan-Meier method, and differences
among the individual groups were defined using the log-rank
test.
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RESULTS
Patient Characteristics & Outcomes of ASCT

The demographic and Clinical Characteristics of the patients
are given in table 1. Patients with high risk for CMV
reactivation who underwent ASCT between January 2019 and
December 2020 were conducted in our study. Patients
characteristics, ASCT characteristics, outcomes of ASCT
were summarized in supplementary 1. Median length of stay
(LOS) in the hospital for transplantation was 28 days (10-89).
When the patients with CMV reactivation were evaluated,
secondary graft failure was seen more frequently in patients
who were treated with iv ganciclovir (p=0.008).

CMV Reactivation Characteristics

Characteristics of CMV reactivation are given in table 2. No
grade 3-4 side effect was seen with valacyclovir prophylaxis.
Ganciclovir resistance was not observed in any patient who
developed CMV reactivation after valacyclovir prophylaxis.
While there was no positive correlation between the use of
Fludarabine or ATG use in the conditioning regimen and
CMV reactivation (p: 0.157 and p: 0.714, respectively), a
statistically significant correlation (p: 0.003) was found
between the systemic steroid use (2 mg/kg/d and above) and
CMV reactivation. CMV reactivation was observed in all 9
patients using systemic steroids for acute GVHD. In addition,
a significant relationship was observed between acute GVHD
and CMV reactivation (p: 0.022), independent of steroid use.

Binomial logistic regression was performed to ascertain the
effects of acute GVHD, secondary graft failure, donor type on
the likelihood that participants have CMV reactivation. The
logistic regression model was statistically significant X2(4) =
17.652, p: 0.001. The model explained %29.8 (Nagelkerke
R2) of the variance in CMV reactivation and correctly
classified %72.9 of cases. Of the four predictor variables,
only two were statistically significant: transplantation from a
mismatch-unrelated donor (HR: 4.67) and transplantation
from a haploidentical donor (HR: 7.97) (table 3).

Supplementary 1: Inclusion criteria

CMV Reactivation Outcomes

Overall, no statistically significant relationship was found
between CMV reactivation and disease progression
(p=0.592). Also, when the patients diagnosed with acute
leukemia (AML and ALL) were evaluated separately, no
relationship was observed between CMV reactivation and
disease progression (p: 0.224 and p: 0.635, respectively).
However, while CMV reactivation did not affect OS in AML,
it was statistically significantly decreased in patients with
ALL (p: 0.043). However, this relationship could not be
confirmed by cox-regression analysis (p: 0.086). While the
mean PFS duration was 10 months in patients with CMV
reactivation, it was 18 months in patients who did not develop
CMV reactivation. (p=0.093). The 1-year PFS rates were
49.9% and 80.9% in patients with and without CMV
reactivation, respectively (figure 1). One year OS of patients
with and without CMV reactivation was 52.9% and 92.9% (p:
0.012) respectively; median time for OS for both groups has
not been reached (figure 2). Only acute GVHD, CMV
reactivation, and disease progression were observed as factors
affecting OS in univariate regression analysis. In multivariate
regression analysis, both CMV reactivation and disease
progression were observed as negative factors for OS with an
HR 4.33 and 3.54, respectively (Table 4).

Finding Significant Maximum CMV DNA Copy

There was no association between maximum CMV DNA
copy amount and OS (p=0.499). The X-tile model was used
to determine the cutoff values of the CMV DNA copy.
According to the CMV DNA copy, patients with CMV

reactivation were divided into 2 categories: CMV DNA <

7493 copies/ml (n:20), CMV-DNA >7493 copies/ml (n: 17)
using the X-tile model. CMV DNA copies/ml >7493 copy
were found to have a negative effect on OS with an HR 9.721

(p: 0.004, %95 Cl: 2.090 — 45.207) (figure 3A and 3B).

Creatinine clearance must be > 50 ml/min

NoarwdE

Being >18 years old at the time of transplant

Diagnosed with a high-risk hematological malignancy (ALL, AML, etc.)
Treated with a myeloablative or reduced-intensity conditioning regimen
No previous history of CMV reactivation or disease before transplant

Should be no previous solid organ transplantation history
Liver enzymes (AST, ALT) must be < 3X higher than normal limits at the transplant
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Table 1. Demographic and Clinical Characteristics of the patients

CMV Reactivation (+)

CMV Reactivation (-)

n: 37 n: 33 P value

Age, years (median, range) 45 (18-61) 44 (23-67) 445 (18-67) 0.855
Male, sex (n, %) 24 (64.9) 18 (54.5) 42 (60) 0.379
Diagnosis (n, %) 0.884
ALL 11 (29.7) 10 (30.3) 21 (30)

AML 14 (37.8) 15 (45.5) 29 (41.4)

MDS 5(13.5) 3(9.1) 8 (11.4)

HL 1(2.7) 1(3) 2(2.8)

NHL 3(8.1) 3(9.1) 6 (8.5)

AA 1(2.7) 1(3) 2(2.8)

Conditioning Regimen (n, %) 0.220
MAC 17 (45.9) 20 (60.6) 37 (52.9)

RIC 20 (54.1) 13 (39.4) 33(47.1)

Fludarabine (n, %) 32 (86.5) 30 (90.9) 62 (88.6) 0.714
TBI (n, %) 16 (43.2) 8(24.2) 24 (34.3) 0.095
ATG (n, %) 7(18.9) 2(6.1) 9(12.9) 0.157
Harvesting (n, %0) 1.000
Peripheral 36 (97.3) 32 (97) 68 (97.1)

Bone marrow 1(2.7) 1(3) 2(2.9)

Donor (n, %) 0.005
Match-related 13 (35.1) 21 (63.6) 34 (48.6)
Match-unrelated 2 (5.4) 6 (18.2) 8 (11.4)
Mismatch-unrelated 12 (32.4) 4 (12.1) 16 (22.9)
Haploidentical 10 (27) 2(6.1) 12 (17.1)

Chimerism > %95 (n, %) 35 (94.6) 31 (93.9) 66 (94.3) 1.000
IgG CMV Status D/R (n, %) 0.219
D+/R+ 37 (100) 31(93.9) 68 (97.2)

D+/R- - 2(6.1) 2(2.8)

Engraftments (median, range)

Neutrophil 15 (9-26) 14 (10-26) 15 (9-26) 0.649
Lymphocyte 26 (11-50) 28 (14-62) 27 (11-62) 0.097
Thrombocyte 26 (15-102) 24 (16-66) 25.5 (15-102) 0.762
Engraftment Failure (n, %0) 0.035
None 21 (56.8) 28 (84.8) 49 (70)

Primary 5(13.5) 1(3) 6 (8.5)

Secondary 11 (29.7) 4(12.1) 15 (21.4)

Acute GVHD (n, %) 13 (35.1) 4 (12.1) 17 (24.2) 0.025
Chronic GVHD (n, %) 13 (38.2) 6 (18.2) 19 (27.1) 0.069
CMV Disease (n, %)

Retinitis 1(2.7) -

Nephritis 2 (5.4) -

Colitis 1(2.7) -

CMV: Cytomegalovirus, ALL: Acute Lymphoblastic Leukemia, AML: Acute Myeloblastic Leukemia, MDS: Myelodysplastic Syndrome, ~ HL: Hodgkin
Lymphoma, NHL: Non-Hodgkin Lymphoma, AA: Aplastic Anemia, MAC: Myeloablative Conditioning, RIC: Reduced-intensity Conditioning, TBI: Total
Body Irradiation, ATG: Anti-thymocyte Globulin, GVHD: Graft versus Host Disease

Table 2: CMV reactivation and CMV disease

Time, day (Median, range) 30 (2-194)
CMV Disease (n, %)

Retinitis 1(1.4)
Nephritis 2 (2.9)
Colitis 1(1.4)
Late CMV Reactivation (n, %0) 4 (5.7)
CMV Reactivation Treatment (n, %)

Ganciclovir 20 (28.5)
Valganciclovir 17 (24.2)
Length of Stay for Ganciclovir, day (median, range) 30.5 (8-74)
CMV DNA, maximum copies/ml (mean + std) 33.941 + 47.483
CMV clearance, day (median, range) 21 (7-61)

Medical Science and Discovery, 2022; 9(6):324-333
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Table 3: Logistic regression analysis for CMV reactivation

Secondary Graft Failure
Mismatch-Unrelated Donor
Haploidentical Donor
Acute GVHD

B
0,555 0
1,542 0
2,076 0
1,242 0

SE HR 95.0% ClI for Exp(B)
,736 0,451 1,742 0,412 7,366

,692 0,026 4,674 1,204 18,155
,863 0,016 7,972 1,469 43,268
,692 0,072 3,464 0,893 13,439

Table 4. Univariate and multivariate analysis for overall survival.

Univariate Cox-regression Analysis

Mean B SE p HR 95.0% ClI for Exp(B)
CMV Reactivation 0,522 1,466 0,637 0,021 4,330 1,242 15,098
Acute Leukemia 0,712 -0,280 0,534 0,959 0,973 0,341 2,771
Conditioning 1,464 0,457 0,487 0,348 1,580 0,608 4,104
Donor Source Match-Related (Reference) 0,233
Donor Source Match-Unrelated 0,116 -0,270 1,081 0,803 0,763 0,092 6,355
Donor Source Mismatch-Unrelated 0,232 0,594 0,606 0,328 1,811 0,552 5,941
Donor Source Haploidentical 0,174 1,159 0,609 0,057 3,187 0,967 10,509
Graft Failure None (Reference) 0,233
Primary Graft Failure 0,087 0,632 0,784 042 1,882 0,405 8,754
Secondary Graft Failure 0,217 0,879 0,529 0,096 2,410 0,855 6,795
Acute GVHD 0,246 1,016 0496 0,04 2,763 1,046 7,298
Disease Progression 0,159 1,094 0,498 0,028 2,986 1,126 7,919
Multivariate Cox-regression Analysis
Mean B SE p HR 95.0% ClI for Exp(B)
CMV Reactivation 0,522 1,466 0,679 0,031 4,330 1,144 16,386
Acute GVHD 0,246 0475 0,528 0,368 1,609 0,571 4,530
Disease Progression 0,159 1,265 0,502 0,012 3,544 1,326 9,477
1.0
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Figure 1. Progression-free survival (PFS) of the patients with and without CMV reactivation
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Figure 2. Overall survival (OS) of the patients with and without CMV reactivation
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Figure 3A. Overall survival (OS) analysis according to CMV viral load
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Figure 3B. CMV DNA copy number distribution and overall survival
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DISCUSSION

CMV reactivation and disease occurring after allogeneic stem
cell transplantation still pose an important risk on mortality
and morbidity (15). Although the approval of Letermovir (16)
by the FDA and EMA in 2017 for primary CMV prophylaxis
after transplant seems to have marked a breakthrough in OS
regard, LTV is not reimbursed in the first-line treatment for
CMV prophylaxis by health authorities in many countries. As
such, transplant centers continue to work on finding the most
suitable conventional antiviral agent for primary CMV
prophylaxis, in line with their own experiences.

Considering the CMV seropositivity rates of the population in
our country (2) and the recipient/donor CMV serostatus
included in the study, our results obtained with the
intermediate dose (3 gr/d) Valacyclovir for primary CMV
prophylaxis after allogeneic SCT are quite gratifying when
compared with both current literature and our historic data.
The CMV serostatus of donor and recipient (D+/R+) was
97.2% in the study. Of the 70 patients included in the study,
CMV reactivation was observed in 37 patients (52.9%), while
CMV disease was detected in only 4 patients (5.7%).
According to the step-wise pre-emptive treatment model
based on CMV DNA copy number at the time of reactivation,
17 of 37 reactivated patients (24.2%) were successfully
treated with oral Valganciclovir, while 20 patients (28.5%)
required parenteral ganciclovir and were hospitalized. The
average LOS for parenteral ganciclovir was 30.5 days.
Ganciclovir resistance was not observed in any patient who
developed CMV reactivation after valacyclovir prophylaxis.
Late-term CMV reactivation was observed in 4 patients
(5.7%). No statistically significant relationship was observed
between CMV reactivation and primary disease progression.
One-year PFS of patients with and without CMV reactivation
were 49.9% and 80.9 respectively (p:0.093). One-year OS of
patients with and without CMV reactivation were 52.9% and
92.9% (p: 0.012), respectively; median time for OS for both
groups has not been reached.

It was seen that D+/R+ rates of our study (97.2%) are
significantly higher than the studies in the literature. In
addition, the fact that almost all recipients' seropositivity of
CMV puts all patients at high risk for CMV reactivation.
While this rate was 77% in the study conducted by Diaz et al.
(17) in Latin America, it was found to be 57% in the study
conducted by Ljungman et al. (18) from Europe. Post-
transplant CMV reactivation rate of 52.8% in this study was
not surprising with such high seropositivity of D/R compared
to the literature. In a study conducted by Winston et al (19),
high-dose Valacyclovir (8 g/d) and ganciclovir were
compared after the use of standard Acyclovir in primary
prophylaxis, and the CMV reactivation rate was found as low
as 14%. The low sensitivity method (urine and blood culture
screening) used to detect CMV reactivation in this study, as
well as the 54% D/R seropositivity in the study population,
may be the main reasons for the differences between these
two studies. CMV reactivation developed in 3 (25%) of 12
patients who received primary protection with valacyclovir 3
gr/d in the study performed by Vusirikala et al.20 In this
study, pp65 antigenemia searching method, which is much
less sensitive than the PCR technique, was used in CMV
monitoring. In addition, both low numbers of patients
enrolled in the study (12 patients) and low D+/R+

Medical Science and Discovery, 2022; 9(6):324-333

seropositivity (75%) also led to a difference. In a multicenter
study conducted by Ljungman et al. (18), high-dose
Valacyclovir (8 g/d) and high-dose Acyclovir were compared
as primary CMV prophylaxis after using standard parenteral
acyclovir treatment in both groups, and the CMV reactivation
rate was found to be 33% in the valacyclovir arm. The
reasons for the difference between the results can be counted
as not using only the PCR technique as a CMV DNA
monitoring, low D/R seropositivity (57%) of the study
population, dosage of the Valacyclovir used for primary
prophylaxis and stem cells source of the patients ( most of
them from MRD).

With ganciclovir + low-dose valacyclovir treatment, which
we used for primary CMV prophylaxis after ASCT between
2015 and 2018 in our transplant center in a similar patient
group (D+/R+ seropositivity 95%), CMV reactivation rate
was 61% and our CMV-related disease rate was around 10%.
Although it seems that we have achieved very partial success
in CMV reactivation and related disease rates with the
intermediate dose valacyclovir treatment, we achieved a
significant improvement in CMV-related hospitalization rates
(from 45.1% to 28.5%) with intermediate-dose valacyclovir
prophylaxis with a step-wise preemptive therapy model. This
decrease in hospitalization rates had enabled us to cope with
both economically and at a time when it was difficult to find a
hospital bed like the Covid-19 pandemic.

The rate of CMV-related disease (5.7%) in our study was
similar to the literature. In the studies mentioned above (18-
20) the rates of CMV disease vary between 2.4-8.3%. There
may be two reasons for finding similar CMV disease
development rates after Allo-SCT in almost all of the studies
in the literature in which different prophylactic anti-viral
agents were used; the fact that effected tissue sampling is the
only standard method for demonstrating CMV disease and
that the frequency of CMV disease development can be
reduced at almost similar rates with different anti-viral agents
including LTV,

The onset of CMV reactivation was found to be median 30
days after transplant, in line with the literature (19). Late-term
(+100 day) reactivation, which is most related to prolonged
immunosuppressive use, occurred in only 4 of 37 (5.7%)
patients with CMV reactivation. Fludarabine, total body
irradiation (TBI), or anti-thymocyte globulin (ATG) used as a
part of the conditioning regimen, did not have a negative
impact on CMV reactivation. Although a significant
relationship was found between Fludarabine and CMV
reactivation in a study conducted by Junghanss et al. (21), this
correlation was not shown in our study. A significant
relationship was observed between systemic steroid use for
acute GVHD treatment and CMV reactivation (p: 0.003),
consistent with the literature. In patients with CMV
reactivation, the mean maximum number of CMV DNA
copies/ml was 33.941 + 47.483. Although, we cannot find a
correlation between viral load and OS (p: 0.499) in general
terms, when we take the CMV DNA copies/ml number as a
threshold value for 7493 which was found by X-tile model; it
was found that OS was worse in patients with 7493 or more
copies (p: 0.004, HR 9.721, %95 CI: 2.090 — 45.207). There
are few articles in the literature showing the increment of
CMV infections and the decrement of OS time when the
CMYV DNA copy number exceeds 8200/ml (22).
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One of the most important points we want to emphasize in
our study is the hospitalization rates and hospital stay
processes associated with CMV reactivation/disease.
Hospitalization for parenteral ganciclovir treatment was
required in 20 of 37 CMV reactivated patients (28.5%). The
average hospital stay was 30.5 days (8-74 days). Although
there is not much information about CMV-related
hospitalization rates and LOS in the literature, in a
multicenter study designed by Schelfout et al (23) the first
hospitalization period associated with CMV in the first 100
days after transplant was 31.9 days which overlaps with our
data. A retrospective study on patients receiving their first
ASCT found the incidence of CMV episodes during the first
year related to a higher total LOS (average of 26.4 additional
days) when compared to those without CMV infection (24).
Our hospitalization rates were 45.1% due to CMV-related
complications after  GanciclovirtValacyclovir  primary
prophylaxis strategy (2015-2018). In times of difficult
hospitalization processes, the importance of primary CMV
prophylaxis with suitable oral anti-viral agents after ASCT is
once again revealed.

The relationship between the prophylactic approach and OS
has been pointed in many studies and it has been shown that
most of the anti-viral agents except high dose acyclovir and
letermovir do not provide an advantage over OS (12, 25-27).
Since, we included only the patients transplanted in the last
24 months in our study, the follow-up period was found to be
an average of 7 months (1-24 months). In this study 1-year
OS rates in patients with and without CMV reactivation were
52.9% and 73.9% (p = 0.012), respectively and 1-year PFS
was 76.9% and 90.5% (10 months vs 18 months, p = 0.093)
respectively. In a study conducted by Dwabe et al, (28) 1-year
OS and 1-year PFS were found to be 85% and 87%,
respectively in the LTV prophylaxis group. Although there
are reports that CMV reactivation prevents especially AML
recurrence by increasing NK cell activity and triggering the
graft versus leukemia effect after transplantation, (29, 30) no
effect of CMV reactivation on disease progression was found
in any patient group in this study. However, it is too early to
say whether there will be a decrease in long-term disease
recurrence.

Although there are studies in the literature mentioning grade
3-4 side effects (such as renal dysfunction, mental status
changes, persistent nausea, and vomiting) that can cause drug
cessation or dose adjustments during high-dose valacyclovir
prophylaxis, no such side effects were observed in our study.

Another reason for relatively high CMV reactivation rates
after Allo-SCT in our study was the diversity of donor
sources used in the transplant setting; HLA full-match
relative (MRD) 48.6%, full-match or one-mismatch unrelated
(MUD) 34.3%, and HLA haploidentical 17.1%. As is very
common in the literature, (31) post-transplant CMV
reactivation rates from haploidentical and mismatch unrelated
donors were found to be significantly higher in this study
(p=0.05).

Main limitations of our study were that it was planned in a
retrospective design and performed with a limited number of
patients. In addition, the absence of another study in the
literature  conducted with an isolated valacyclovir
intermediate dose (3 g/d) made it difficult for us to compare
our data fully.
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Again, the high CMV IgG rates (90% and above) in our
country may negatively affect all study data. Finally, our
average follow-up (7 months) period may be considered
insufficient.

CONCLUSION

In an environment where CMV reactivation rate can reach up
to 80% (32) in patients with ASCT for whom primary CMV
prophylaxis is not administered, and where the negative
effects of CMV reactivation on mortality and morbidity
with/without causing disease are well-known, valacyclovir 3
g/d is effective in primary CMV prophylaxis in case of being
unable to use LTV. Another point that should not be forgotten
is in cases where hospital occupancy rates are high, it has
become more important to prevent infections that may
develop after ASCT with prophylaxis rather than treatment.
Considering its success in reducing CMV disease and
hospitalization periods rather than preventing CMV
reactivation, we can say that primary CMV prophylaxis with
intermediate-dose Valacyclovir is as successful and cost-
effective as Letermovir.
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