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Abstract. To prevent acute or chronic rejection in renal transplant recipients,
immunosuppressive treatments are applied. However, immunosuppressive treatments
increase the risk of cytomegalovirus (CMV) infection. The aim of this study was to evaluate
the differences in efficacy and cost of prophylactic and preemptive treatment strategies
applied in respect of CMV infection to renal transplant recipients.

Methods. Patients who underwent renal transplantation in our center between 2010 and
2015, were retrospectively analyzed. The patients were allocated in two groups as those
who received prophylaxis or preemptive treatment. A record was made of the kidney
Sfunction tests (KFT), CMV PCR copy numbers, the presence of CMV infection, antiviral
treatments received, and the costs were calculated of the tests and treatments. The groups
were compared in respect of CMV infection and costs.

Results. A total of 71 patients with a median age of 38 years (range, 19-74 years) were
included in the study. The prophylaxis group included 43 patients and the preemptive group
included 28 patients. CMV infection was detected in 7 (16.3%) of the prophylaxis group
and 2 (7.1%) patients of the preemptive group (p=0.467). The cost per month of the tests
and treatment was lower in the preemptive group than in the prophylaxis group (p<0.001).
Conclusion. No significant difference was determined between the prophylactic and
preemptive treatment protocols in respect of the CMV infection in the intermediate-risk
group renal transplantation recipients. Preemptive treatment was seen to be a more cost-
effective method than prophylactic treatment in Turkey.

Keywords: cyfomegalovirus infection, renal transplantation, preemptive treatment,
prophylactic treatment, valganciclovir.
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IHopiBHAHHS NPO}LIAKTUYHOrO TA NPEBEHTUBHOIO JIKYBAHHSA
HHATOMETaJI0OBiPYCHOI iH(eKIii y pelni€HTIB HUPKOBOTO TPAHCILIAHTATY

'TCY, mokrop Adayppaxmas FOpraciaH, OHKOJIOTIYHA HaBYAJIbHO-I0CITiAHA JTiKapHSI,
BigieHHsI MeAUYHOI OHKOJIOTii, AHKapa, TypeuunHa

2VuiBepcuter lasi, kadeapa Hedposorii, AHKapa, TypeuyunHa

Pe3stome. /15 3anobieanns cocmpoeo abo XpouiuHo2o i0MopeHEHHA HUPKOB020 MPAHCNAAHMAMY 3ACMOCO8YIONMb
imynocynpecugne aikyeants. OOHaK IMYHOCYNpecusHi AIKAcpCbKi 3acobu nidsuwyoms pusuK iHQIKYyeaHHs yumomeaa-
nosipycom (LIMB). Memoio ybo2o docaidxcents 6ya0 ouinumu eghpexmusHnicmos ma eapmicmos npoQINaKmuvHUxX ma no-
nepedocysanvHux cmpameeiii aikyeauns LIMB ingexuyii y peyunienmie HUpK08020 MpaHcnAaHmMamy.

Memoou. Mu npoeeau pempocnekmusHuUil aHaniz 00 K020 BKAIOMUAU NAYIEHMIE 3 HUPKOGUM ANOMPAHCHAAH-
mamom, aKi aikysanuce y nawomy yeumpi mine 2010 ma 2015 poxamu. Xeopi 6yau poznodineni y 08i epynu sk mi, Xmo
ompumyeas npogiraxmuyre abo npegenmuene AiKysanns. Ananizyeanu weudxicmo Kayboouxosoi ginempauii (IIJ1D),
gipycHe HasanmadicenHs 3a pesysomamamu [1J1P mecmysanus, Haseunicmo LIM B-ingexuyii ma ompumane npomugipyche
AiKy8anHsa. Bumpamu na AiKyeéanHs 6KArOMaAAU éapmicb mecmysanHs ma memod mepanii. Ipynu nopieniosaru w000
ingixysanus IIMB ma eapmocmi rikyeanHs.

Pezyavmamu. Y docaioncenns exaroueno 71 nayienm 3 cepednim sixom 38 pokie (dianaszon, 19-74 poku). o epy-
nu npogpinaxmuru yeiiiuino 43 nauienma, é npesenmushy epyny - 28 navicumis. LIMB-ingexuisn eusenenay 7 (16,3%)
nayienumie epynu npogpinaxmuxu may 2 (7,1%) nauicumis npesenmuenoi epynu (p = 0,467). Bapmicmo nikysanns oyra

HUJICHOIO Y Y NPEGeHMUBHIT epyni Y nopieHaAHHI 3 epynoto npoghinakmuxu (p <0,001).

Bucnoexu. Cymmeeoi piznuyi misc npomokosamu npoQiraKkmuyHo2o ma npeeeHmueHo20 AiKyeanHs uodo LIMB
iHGhiKysanHs ceped peyunieHmie HUPK08020 MpaHcnAaHmamy He eusnaueno. Tum ne menw, y Typeuuuni npesenmuene
NIKYBAHHSA € Oinbll peHmabeavbHuM Hidc npogiraKmuyne NiKy8anHs.

KimouoBi ciioBa: yumomezanogipycrna ingexuyis, mpanchaaumauis HUpoOK, npeeeHmugHe NiKy8aHHs, npoginax-

muyHe NKYB8AHHS, 8ANbCAHUUKAOBID

Introduction. In organ transplantation, effective
immunosuppression must be applied to prevent organ
rejection [1, 2]. However, effective immunosuppression
causes the development of opportunistic infections [1,
2]. One of these opportunistic infections is cytomegalo-
virus (CMV) [1, 3]. Symptomatic CMV infection can
be observed in 15%-20% of renal transplant recipients
[4, 5]. Following transplantation from a CMYV seropos-
itive donor to a CMYV seronegative recipient (D+/R-),
the rate of CMYV infection increases to as high as 60%
[4]. Therefore, in general, prophylactic treatment for
CMYV infection is administered to recipients in the high
and moderate risk groups [6]. Over recent years, as the
CMYV PCR diagnostic method has started to be used to
rapidly and correctly reveal CMYV viral replication, a
preemptive treatment strategy has come to prominence
[7, 8]. Prophylactic treatment is antiviral therapy ap-
plied for 3-6 months from 10 days after transplantation
[9]. Preemptive treatment is antiviral treatment starting
from the determination of asymptomatic CMYV infec-
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tion following weekly periodic (for 6 months) CMV
PCR [6].

These two approaches are similar in respect of
CMV infection but studies have shown differences in
respect of side-effects [7, 9-12]. However, these studies
have been conducted with limited numbers of patients,
and there has been variability in the follow-up periods
and the antivirals used. Very few studies have compared
prophylactic and preemptive treatments in respect of
cost-effectiveness in CMYV infection. This study aimed
to evaluate the differences in efficacy and cost of pro-
phylactic and preemptive treatment strategies applied
in respect of CMYV infection to renal transplant recipi-
ents.

Material and Methods. A retrospective evaluation
was made in patients who were diagnosed, followed up
and treated with renal transplantation in the Nephrol-
ogy Department of Gazi University Hospital between
01.01.2010 and 01.01.2015. A database was created
with data collected from patient files and computer
records of demographic data, the etiology of chronic
renal failure (CRF), hemodialysis and/or peritoneal di-
alysis applied, immunosuppressive treatments received,
CMV IgG and IgM, CMV PCR, BUN, and creatinine
values. In addition, CMV IgG and CMV PCR data of
all recipients and donors before transplantation were
obtained from the records. The patients included in the
study were renal transplantation recipients aged >18
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years. Patients were excluded from the study if they
withdrew from follow up, if data records were incom-
plete, if they had not taken the antiviral treatment regu-
larly, or if regular CMV PCR measurements had not
been taken. A total of 108 patients who met the criteria
were included in the study.

The patients were evaluated as two groups, those
applied with preemptive treatment and those applied
with prophylactic treatment. Patients in the prophy-
laxis group were treated with 900mg/day valganciclo-
vir for 3 months following renal transplantation (anti-
thymocyte globulin [ATG] was applied for 6 months).
CMYV PCR test was not performed unless there was any
deterioration in renal function of the patients in the
prophylaxis group. Patients in the preemptive group
were applied with regular weekly CMV PCR testing for
6 months, and if CMV PCR copy number reached 400
or more, antiviral treatment was started and continued
until reaching clearance of CMV DNAmia in 2 con-
secutive measurements (CMV PCR copy number <50)
. Since late reactivation is not uncommon calculations
were made of the costs of the antiviral treatments ap-
plied in the two-year follow-up period, the CMV PCR
tests, and the hospital costs related to CMYV infection or
disease, and thus the mean monthly testing and treat-
ment costs were calculated. Drug prices in our country
change annually. The drug cost of the patients was cal-
culated from the current price of that year. Similarly,
CMYV PCR test prices also change annually. While cal-
culating the CMV PCR cost of the patients, it was cal-
culated from the current price of that year. Treatment
and examination costs of inpatients due to CMYV infec-
tion were calculated at current prices at that time.

Cytomegalovirus infection was defined by the de-
tection of CMV DNAemia (CMV PCR >400 copy).
The patients with asymptomatic CMV DNAemia or
latent infection were also included in the CMV infec-
tion group.

Ethical approval for the study was granted by the
Ethics Committee of Gazi University (decision No:
524, dated: 16.10.2015).

Statistical Analysis. Data obtained in the study were
analyzed statistically using Statistical Package for the So-
cial Sciences software. Descriptive statistics were stated
as number and percentage for categorical variables and
mean (M) =+ standard deviation (SD) or median (Me)
with minimum and maximum values for continuous
variables. The conformity of the data to normal distri-
bution was assessed with the Kolmogorov-Smirnov test.
In the comparisons of categorical variables, the Pearson
Chi-square test and Fisher’s Exact test were used. For
parametric data, the Student’s t-test was applied. All the
statistical analyses were applied two-way and a value of
p<0.05 was accepted as statistically significant.

Results. A total of 71 patients with a median age
of 38 years (range, 19-74 years) were included in the
study. The prophylaxis group included 43 patients and
the preemptive group, 28 patients. Except for anti-thy-
mocyte globulin (ATG) use, the clinical characteristics
and demographic data of the patients were similar in
both groups. ATG was not administered to any patient
in the preemptive group (Table 1).

All the renal transplantation recipients and donors
were serologically CMV IgG+ and CMV PCR negative.
All the renal transplant recipients were in the interme-
diate-risk group in respect of CMV infection (D+/R+).

Table 1
Demographic and clinical data of the included patients
Analyzed data (E:t;‘{) Pr"ph(y;a:xj;)(; roup P’ee“givz%f"’“p p-value
Male 43 (60.6) 26 (60.5) 17 (60.7) 0.983
Female 28 (39.4) 17 (39.5) 11(39.3)
Age (years), median (range) 38 (19-74) 38 (21-74) 38 (19-61) 0.572
Etiology— n (%)
HT 14 (19.7) 6 (14.0) 8(28.6) 0.220
GN 13 (18.3) 7 (16.3) 6(21.4)
DM 5(7.0) 3(7.0) 2(7.1)
ADPKD 4 (5.6) 3(7.0) 1(3.6)
Other 21 (29.6) 18 (42) 3(10.7)
Unknown 14 (19.8) 6 (14.0) 8 (28.6)
Hemodialysis, n (%) 50 (70,4) 32 (74.4) 18 (64.3) 0.361
Peritoneal dialysis, n (%) 14 (19,7) 9(20.9) 5(17.9) 0.750
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Table 1 continuation

Analyzed data (rll;:t;li) Pmph{;gjg)(; roup Preen(ngt::i\éesfroup p-value
Immunosuppressive treatment, n (%)
ATG 21 (29.6) 21 (48.8) 0 (0) <0.001
Simulect 21 (29.6) 15(34.9) 6(21.4) 0.225
MMF 63 (88.7) 39 (90.7) 24 (85.7) 0.704
Tacrolimus 67 (94.4) 42 (97.7) 25 (89.3) 0.293
Cyclosporin 8 (11.3) 5(11.6) 3(10.7) 0.905
mTOR 5(7.0) 5(11.6) 0(0) 0.149
Other 15 (21.1) 8 (18.6) 7 (25.0) 0.519

Abbreviations. HT: Hypertension, DM: Diabetes Mellitus, GN: Glomerulonephritis, ADPKD: Autosomal Dominant Polycystic

Kidney Disease, ATG: Anti-thymocyte Globulin, MMF: Mycophenolate mofetil

CMYV infection was determined in 7 (16.3%) pa-
tients in the prophylaxis group and in 2 (7.1%) patients
in the preemptive group. No statistically significant dif-
ference was observed between the groups in respect of

CMYV infection (p=0.467). The monthly cost of testing
and treatment was determined to be statistically signifi-

cantly lower in the preemptive group than in the pro-
phylaxis group (p<0.001) (Table 2).

Table 2

Comparison of the Prophylaxis versus Pre-emptive groups according to the presence
of CMV-infection and monthly treatment costs

Prophylaxis Group Pre-emptive Group
(n=43) (n=28) p-value
CMV Infection present, n (%) 7 (16.3) 2(7.1) 0.47
Monthly cost — TL (ss) 98 +65.7 58 + 30.1) <0.001

Abbreviations. CMV: Cytomegalovirus, TL: Turkish Liras

CMYV reactivation occurred in one of the patients
in the pre-emptive treatment group in the 2nd month
after transplant, while the other occurred in the 3rd
month. In 7 patients in the prophylaxis group, CMV re-
activation occurred at the 2nd, 3rd, 5th, 6th, 7th, 9th,
and 40th months after transplantation, respectively.

The comparison between the preemptive group
and the prophylaxis subgroup not administered with
ATG according to the presence of CMV infection and
treatment costs is shown in Table 3.

Table 3

Comparison of the Prophylaxis (ATG -) versus Pre-emptive groups according
to CMYV-infection presence and monthly treatment

Prophylaxis Group Pre-emptive Group
(n=22) (n=28) el
CMYV infection present — n(%) 3(13.6) 2(7.1) 0.45
Monthly cost — TL (ss) 112 £+ 83.8 58 = 30.1 0.003

Abbreviations. CMV: Cytomegalovirus, TL: Turkish Liras

No statistically significant difference was deter-
mined between the two groups in respect to the CMV
infection (p=0.45). The monthly cost of testing and

treatment was determined to be statistically significant-
ly lower in the pre-emptive group than in the prophy-
laxis group (p=0.003).
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The mean BUN, creatinine, and GFR values of
all the patients who developed CMYV infection (n=9)
were determined to be 29.89+16.34 mg/dL, 1.61+0.85
mg/dL, and 48.724+28.23 mL/min/1.73m?, respec-
tively before CMV infection and 35.77+15.90 mg/dL,
1.80+£0.91 mg/dL, and 47.11+£23.73 mL/min/1.73m?
after infection developed. No statistically significant
difference was determined between the pre-post CMV
infection in respect of BUN, creatinine and GFR mean
values (p=0.260, p=0.202, p=0.680, respectively). No
statistically significant difference was determined be-
tween the preemptive and prophylaxis treatment groups
in respect of pre-post CMV infection BUN, creatinine
and GFR mean values (preemptive group: p=0.260,
p=0.202, p=0.680, respectively, and prophylaxis group:
p=0.566, p=0.658, p=0.779, respectively).

Discussion. In this study, we investigated the dif-
ference between prophylactic and preemptive treatment
groups according to the development of CMV infection
and cost-effectiveness. No difference was determined
between the two groups according to the development
of CMYV infection. The study showed no statistical dif-
ferences in the effectiveness of compared protocols.
The monthly average testing and treatment costs were
seen to be lower in the pre-emptive treatment group
than in the prophylaxis group.

CMV infection or reactivation may be seen at rates
of up to 60% in renal transplantation recipients [4]. The
highest risk group is CMV IgG- patients with a CMV
IgG+ transplanted organ (D+/R-) [13]. CMV IgG+
recipients are in the intermediate-risk group in respect
of CMYV infection, regardless of the CMV serology of
the donor (D+/R+ or D-/R+). The lowest risk group
comprises CMV negative recipients with a CMV nega-
tive transplanted organ (D-/R-) [1]. In a randomized,
controlled trial by Reischig et al, the CMV infection
rates were found to be 6% in the preemptive group and
9% in the prophylaxis group, with no difference deter-
mined between the groups [10]. In the same study, the
vast majority of patients were found to be in the inter-
mediate risk group in respect of CMV infection (D+/
R+) [10]. Kielberger et al conducted a randomised
controlled trial of patients with similar characteristics,
and reported the CMYV infection rate to be 6% in both
the preemptive and prophylaxis groups, with no differ-
ence between the groups [14]. Similarly in the current
study, the CMYV infection rate was determined as 7.1%
in the preemptive group and as 13.6% in the prophylaxis
group not applied with ATG as immunosuppression.
Consistent with the findings of the studies by Reischig
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and Kielberger, no difference was determined between
the current study groups in respect of CMYV infection.
Witzke et al conducted a randomized controlled study
on intermediate-risk group patients and reported the
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Since the study did not include acute or chronic rejec-
tion patients’ data and associated biopsy results, the
preemptive and prophylaxis groups could not be com-
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Conclusion. The results of the study showed that
preemptive treatment with weekly CMV PCR follow-
up was an effective method as an alternative to the pro-
phylactic treatment method for renal transplant recipi-
ents in the intermediate-risk group. Although there may
be differences from country to country, the preemptive
treatment cost was seen to be lower.
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