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Cytomegalovirus (CMV) prophylaxis
by acyclovir in pre-transplant CMV- positive
renal transplant recipients

Abstract Cytomegalovirus (CMV)
infections, either primoinfection or
reactivation, remain an important
problem in organ transplantation.
We therefore designed a prospective
study in which pre-transplant
CMV-positive renal transplant
(RT) patients were randomized to
receive for 3 months starting
immediately after transplantation
either acyclovir or nothing. Between April 1992 and January
1993, 53 cadaveric renal transplantations were performed in our
institution. The immunosuppressive
regimen included anti-thymoglobulins (ATG), azathioprine,
steroids and cyclosporine A. Patients randomized in the acyclovir
arm received the drug from day 1
to day 90 (D90) intravenously as
long as the creatinine clearance was
not above 10 ml/min and per 0s
afterwards (3200 mg/day if the
creatinine clearance was above
50 ml/min). CMV viraemia tests
were systematically performed
every 2 weeks until day 90 or when
febrile episodes occurred. The
patients were 53 adults who received a RT during the study
period; 37 were included in the
study of which 19 received acyclovir prophylaxis (group A) and

18, no prophylaxis (group B). The
two groups did not significantly
differ according to sex ratio,
recipient’s age, number of CMVnegative donors and number of
days on ATG (10.76f6.16 vs.
8.28 & 4.21 days). There were
significantly fewer viraemia
episodes in group A (n = 6) than in
group B (n = 13, P < 0.05); nevertheless, the percentage of symptomatic CMV viraemia was the
same in both groups (35% vs.
38.5%). The onset of CMV viraemia occurred in the same period
in both groups (39 & 13.8 days vs.
34.3 15 days; P = NS). The
number of rejection episodes in the
study period was the same in both
groups (8 in each). We conclude
from this prospective study that
post-RT acyclovir prophyfaxis
reduces significantly the number of
CMV viraemia episodes but does
not delay their onset. Furthermore,
it has no effect upon the percentage
of symptomatic viraemias.
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Introduction

Cytomegalovirus (CMV) has become the single most
important pathogen after organ transplantation [lo]. It is
ubiquitous, with 50.80 YO of people developing CMV
antibodies at some time during their life. CMV infections
are usually asymptomatic in the general population but
are potentially life-threatening in immunosuppressed
transplant patients [I31 and are associated with an
increased number of acute organ rejections [7]. The three
potential sources of CMV infection in the transplant
setting are (1) the donor organ, (2) cellular blood products
and (3) the reactivation of endogenous virus [l, 4, 141.
Among the methods of preventing CMV infections,
the use of (1) CMV-seronegative blood products, (2)
intravenous high titer CMV hyperimmune globulins and
(3) prophylaxis with antiviral agents such as acyclovir and
ganciclovir has been demonstrated to be efficient [2, 8,
1I]. Thus, Balfour et al. [2] demonstrated in a prophylactic randomized study testing high-dose oral acyclovir
versus placebo that the incidence of CMV infections was
reduced from 61 YOto 36 % V nevertheless, the incidence
of CMV disease was significantly decreased only in the
group donor CMV+/recipient CMV-. Based on this
study, two recent papers showed controversial results.
Legendre et al. [6] found in a prospective non-randomized
study that high doses of acyclovir significantly decreased
both CMV infection and CMV disease in the CMV+
recipient group independently of the donor CMV serology. In contrast, Wong et al. in a retrospective study
did not find a significant decrease of CMV infection or
CMV disease when the recipients were given acyclovir
3200 mg/day for 3 months [15]. On the basis of these
results, we conducted a prospective randomized study i n ,
which we offered to CMV-positive renal transplant
patients either prophylactic high-dose acyclovir or
nothing.

ively tapered to 10mg/day by the end of the 3 post-transplant
month.
Rejections were diagnosed on clinical and histological grounds;
they were treated by methylprednisolone pulses ( 5 mg/kg daily for 3
days). If no improvement was noted OKT3 was given for 10 days
(5 mg/day). We analysed the patients who had been followed up
post-transplant for at least 2 months.

CMV serological status
The CMV serological status was determined just prior to organ
procurement in the donor and before transplantation in the recipient
by the detection of CMV-specific immunoglobulin (1g)G by an
indirect immunofluorescent assay.

Virus cultures
Blood specimens were collected in heparinized vials. After decantation CMV detection was performed by two methods: (1) conventional culture carried out by inoculation of MRCS; (2) rapid
diagnosis. In this latter technique, 1OOp1 of buffy coat were
inoculated in duplicate in 24-well dishes seeded with MRC 5 . Dishes
were centrifuged at 3500 rpm for 1 h and inoculated overnight at
37 "C in a 5 % CO, atmosphere. After acetone/water fixation, CMV
immediate early antigen (IEA) was detected in the MRC5 nucleus
by an immunoenzymatic reaction using an anti-IEA monoclonal
antibody (E 13 Biosoft).

Definition of CMV infection versus disease
CMV infection was defined as the isolation of CMV from blood in
the absence of clinical symptoms such as fever arthralgias, dyspnoea,
gastrointestinal symptoms or clinical findings (leukopaenia, thrombopaenia, pulmonary infiltrates, hepatitis, retinitis, enteritis). CMV
diseuse required laboratory documentation of CMV infection; in
addition, the patient had to be febrile (with a rectal temperature of
38.5"C for at least 2 days within a 7-day period) with or without
respiratory, renal, hepatic, haematologic, gastrointestinal or musculoskeletal findings that could not be attributed to another
pathogen.

Regimen of prophylaxis

Materials and methods
Patients
Between April 1992 and February 1993, 53 cadaveric renal transplantations were performed in our institution. Of these patients 37
(i.e. 70 %) were CMV-seropositive before transplantation. A11 the
patients received the same sequential immunosuppression, i.e. antithymoglobulins (ATG) until the serum creatinine was below
200 pmol/l, then cyclosporin A (CsA) 6 mg/kg daily adapted to
blood trough levels (120- 150 ng/ml); azathioprine (AZA) and
prednisolone (CS) were started immediately before transplantation.
The AZA dosage (2 mg/kg daily) was adapted to the number of
platelets ( 2 150000/mm3) and white blood cells ( 2 3000/mm3). CS
was initially given at 1 mgjkg daily for 2 weeks and then progress-

All CMV-positive adult recipients of a cadaveric transplant were
eligible for this study, which began in April 1992. The patients were
randomized to receive either acyclovir or nothing for the first 3 posttransplant months. None of the patients received anti-CMV immunoglobulins. Intravenous acyclovir was begun immediately after
transplantation, i.e. 6 mg/kg the first day. The intravenous route was
used for the first 3 post-operative days and/or until creatinine was
above 3 0 ml/min (i.e. 6 mg/kg daily). Afterwards, the oral route
could be used with dosage adjustment to creatinine clearance as
given in Table 1.
The patients were evaluated daily after surgery until discharge.
CMV evaluation, i.e. systematic blood and urine cultures, were
performed every 2 weeks until day 90, when the patients were seen in
the outpatient clinic, and during any postoperative in patient
admissions. Any sign or symptoms suggestive of CMV infection
disease was recorded.
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Table 1 Adjustment of dosage after day 3 postoperatively

Data are expressed as mean k SD. Univariate analysis was performed by Student's t-test for continuous variables and by x2 test for
categorical variables.

sex ratio, recipient's age, time on dialysis and donor CMV
serology (Table 2). The analysis of data obtained from the
37 patients (Table3) showed a significant decrease of
CMV infection in group A, whereas the incidence of
CMV disease was similar in both groups, i.e. low
(nevertheless, CMV disease was more severe in group B).
Thus, we only observed one case of CMV disease in group
A (fever, leukopaenia, thrombopaenia) and two in group
B (fever, dyspnoea, lung infiltrates, CMV in the bronchoalveolar lavage). The patients responded to ganciclovir; we did not observe any CMV-related death. The
time to onset of CMV infection/disease was not statistically delayed in the acyclovir group (41.3 days) compared
with the control group (38.3 days). Acyclovir was well
tolerated; we did not observe any drug-related toxicity.
The compliance was good, i.e. no patient discontinued
the treatment. Finally, we did not observe recurrent
mucocutaneous herpes simplex infections in the treated
group while the patients were receiving acyclovir. Finally,
the patient and graft survival rates were similar in both
groups, with a mean follow-up of 11.8 months in group A
and 12.1 months in group B.

Resulls

Discussion

The acyclovir-treated group (n = 19, group A) and the
controls (n = 18, group B) were comparable according to

CMV infection and CMV disease remain the most
important infectious problems after organ transplan-

Creatinine clearance
(ml/min)

IV dosage
(Per day)

Oral dosage
(Per day)

5 10

6 mg/kg
12 w / k g
12 mg/kg x 2
12 mg/kg x 3

-

< l o 6 25
c 2 5 5 50
> 50

800 mg x 3
800 mg x 4
800 mg x 4

Study endpoints
When a patient presented with either asymptomatic viraemia or
asymptomatic viruria, acyclovir was not discontinued (in the
acyclovir arm), and in both groups the patients did not receive
additional treatment, i.e. ganciclovir or foscarnet. When CMV
infection or CMV disease occurred, the study was stopped, and the
patients were offered supportive care, i.e. ganciclovir 10 mg/kg daily
for 15 days. The rates of CMV disease and the survival of both graft
and patients were considered the endpoints of the study.
Statistical analysis

Table 2 Characteristics of the study population (ATG anti-thymoglobulins,
CMV cytomegalovirus, RT renal transplant)
Sex ratio (M/F)
Recipient's age (years)
Time on dialysis (months)
Number of transplantations
Days of ATG
Vials of ATG/patient
Donors CMV
Donors CMVMean follow-up since RT (months)

+

Table 3 Prevalence of CMV infection/disease

Fever, leucopaenia, thrombopaenia
Fever, cough, CMV in bronchoalveolar
lavage in both cases
a

CMV infection
CMV disease
Onset of CMV infection/disease
(day since RT)
Number of rejection episodes
Number of patients with rejections
Patient survival
Graft survival

Group A
(acyclovir)
n = 19

Group B
(no prophylaxis)
n = 18

P

13/6
50.4 k11.3
59.75 69.2
1.19 k0.5
10.76 k 6.16
22.7 k12.4
9/19
l0/19
11.8 k3.5

1414
45.1 k11.1
59.2 k47.2
1.25 & 0.5
8.28*4.21
19 k7.8
8118 1
10/18
12.1 k4.7

NS
NS
NS
NS
NS
NS
NS
NS
NS

Group A
(n = 19)

Group B
(n = 18)

P

5
1"
41.3 f15

11
2b
38.3 15.4

< 0.05
NS
NS

8
7
100%
89.5 %

8
8
94.4 yo
94.4 yo

NS
NS
NS
NS
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tation, usually occurring in the first 3 months following
transplantation [lo]. Ho et al. [5] and Betts et al. [3] were
the first to provide epidemiological evidence for the
transmission of CMV via the transplanted kidney. CMV
may also contribute to other morbidities, including an
increased susceptibility to other infectious agents [9] and
an increased risk of rejection and graft dysfunction [7]. To
date, no efficient anti-CMV vaccine is available to protect
potential organ recipients who are CMV-seronegative
[12]. Balfour et al. [2] were the first to demonstrate that
high-dose acyclovir (i.e. 3200 mg/day) for the first 3 posttransplant months was able to protect RT patients from
CMV infection, especially in the high-risk group, i.e.
donor CMV-seropositive/recipient CMV-seronegative.
More recently, two controversial non-randomized studies
have been reported on the use of acyclovir to prevent
CMV infection/disease. The first one [6] demonstrated a
significant decrease of both CMV infection and CMV
disease with acyclovir in the CMV-seropositive recipient
group. In contrast, Wong et al. [I51 failed to demonstrate
a clear benefit of acyclovir therapy in RT patients if their
pre-transplant serological status was negative. To date,
our study is the first prospective randomized one to test
the efficacy of acyclovir at preventing CMV infection
disease in CMV-seropositive RT patients. High doses of
acyclovir (i.e. 3200 mg/day) adjusted- to creatinine
clearance are well-tolerated since we did not observe
adverse effects possibly related to the drug. Moreover, we
did not observe herpes simplex virus type 1 or 2 infections
when the patients were receiving acyclovir. The percentage of overall CMV infection disease is significantly less
in the acyclovir group; in fact, the number of CMV
infections (i.e. asymptomatic viraemias) is less, whereas
the incidence of CMV disease is similar in both groups;
nevertheless, CMV diseases were more severe in the group’

without acyclovir, i.e. the patients were febrile and
dyspnoeic and had CMV in their bronchoalveolar lavage.
One patient died in group B, but his death was not related
to CMV disease since he presented 3 weeks after CMV
disease with a Legionella-related pneumonia associated
with a fatal haemophagocytic syndrome. The onset of
CMV infection/disease was not significantly delayed in
the acyclovir group (41.3 f 15 days versus 38.5 f15.4
days in group B).
The number of rejections was similar in each group
(43%), their onset was not significantly delayed in the
acyclovir group, and we did not observe a correlation
between the onset of CMV viraemia and the development
of rejection in the preceding or following days (data not
shown), but the number of patients is too small to draw
any firm conclusion.
With a mean follow-up of 1 year, the patient and graft
survival rates are not statistically different between the
groups. Thus, we wonder whether the decrease of CMV
infections has an impact on the long-term graft outcome.
On the contrary, the decrease of CMV disease is an
important goal to achieve, but our study is too small to
answer this question. Therefore, at least 40 more patients
will have to be included in this prospective study if we
want to demonstrate a clear benefit of high doses of
acyclovir in CMV-seropositive renal transplant patients.
In conclusion, this prospective study, although not
complete, does demonstrate that high doses of acyclovir
(i.e. 3200 mg/day) given during the first 3 post-transplant
months to renal transplant patients are able to significantly decrease the incidence of CMV infection; nevertheless, the incidence of CMV disease was not affected.
The number of rejection episodes was similar in both
groups. Thus, the use of high doses of acyclovir in these
patients is questionable.

References
1. Ackermann JR, Lefor WM, Weinstein
S, Kahana L, Shires DL, Tardif G,
Baxter J (1983) Four-year experience
with exclusive use of cytomegalovirus
antibody (CMV-Ab) negative donor
for CMV-Ab-negative kidney recipients. Transplant Proc 20:469-471
2. Balfour HH Jr, Chace BA, Stapleton
JT, Simmons RL, Fryd S (1989) A
randomized placebo-controlled trial of
oral acyclovir for the prevention of
cytornegalovirus disease in recipients
of renal allografts. N Engl J Med
320:1381-1387

3. Betts RF, Freeman RB, Douglas RG,
Tally RE, Rundell B (1975) Transmission of cytomegalovirus with renal
allografts. Kidney Int 8:385
4. Grundy JE, Super M, Sweny P,
Moorhead J, Lui SF, Berry NJ,
Fernando ON, Griffiths PD (1988)
Symptomatic cytomegalovirus infection in seropositive kidney recipients:
reinfection with donor rather than
reactivation of recipient virus. Lancet
1:132-135

5. Ho M, Suwansirikul S, Dowling JN,
Youngblood LA, Armstrong JA
(1975) The transplanted kidney as a
source of cytomegalovirus infection. N
Engl. J Med 293 : 1109
6. Legendre C, Ducloux D, Feroni A,
Chkoff N, Valette C, Gefrier C,
Rouzioux C, Kreis H (1992) Acyclovir
in preventing cytomegalovirus infection in kidney transplant recipients: a
case-controlled study (Abstract 623).
XIVe International Congress of the
Transplantation Society, Paris

s335

7. Lewis RM, Johnson PC, Golden D,
Van Buren CT, Kerman RH, Kaman
BD (1988) The adverse impact of
cytomegalovirus infection on clinical
outcome in cyclosporin-prednisone
treated renal allograft recipients.
Transplantation 45: 353-359
8. Merigan TC, Renlund DG, Keay S
(1992) A controlled trial of ganciclovir
to prevent cytomegalovirus disease
after heart transplantation. N Engl J
Med 326: 1182- 1186
9. Rubin RH (1990) Impact of cytomegalovirus infection on organ transplant
recipients. Rev Infect Dis 12 (Suppl 7):
S 754-S 766

10. Rubin RH, Tolkoff-Rubin NE, Oliver
D, Rota TR, Hamilton J, Betts RF,
Pass RF, Hillis W, Szmuness W, Farrel
ML, Hirsch MS (1985) Multicenter
seroepidemiologie study of the impact
of cytomegalovirus infection on renal
transplantation. Transplantation
40 243-249
11. Snydrnan DR, Werner BG, HeinzeLacey B, Berardi VP, Tihey NL
(1987) Use of cytomegalovirus immune
globulin to prevent cytomegalovirus
disease in renal-transplant recipients.
N Engl J Med 317:1049-1054
12. Snydrnan DR, Rubin RH, Werner BG
(1993) New developments in
cytomegalovirus prevention and
management. Am J Kidney Dis
21:217-228

13. Van Son WJ, The TH (1989)
Cytomegalovirus infection after organ
transplantation: an update with special
emphasis on renal transplantation.
Transpl Int 2: 147
14. Wilhelm JA, Matter L, Schopfer K
(1988) The risk of transmitting
cytomegalovirus to patients receiving
blood transfusions. J Infect Dis
154: 169- 171
15. Wong T, Lavaud S, Toupance 0,
Carquin J, Winckel A, Melin JP,
Hanrotel C, Chanard J (1993) Failure
of acyclovir to prevent cytomegalovirus infection in renal allograft
recipients. Transpl Int 6:285-289

