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Abstract

Background: Cytomegalovirus (CMV) is an important infection in renal
transplant recipients and may significantly impact recipients’ long-term
outcome and graft survival. Objective: This study aimed to evaluate the ben-
efit of prophylaxis with acyclovir on post-transplant CMV infection preven-
tion in a population of renal transplant recipients in Lagos, Nigeria. Subjects
and Methods: The study was a cross-sectional design involving renal trans-
plant recipients attending post-transplant follow-up clinics in Lagos, Nigeria
between October 2004 and July 2005. Data on the use of CMV prophylaxis
were obtained from the hospital case records of the study subjects. En-
zyme-Linked Immunosorbent Assay (ELISA) was employed to detect CMV
IgM antibodies for the diagnosis of post-transplant CMV infection and Mi-
crosoft Excel and EPI-Info 2002 statistical software were used for data entry
and analysis. Results: Forty (40) renal transplant recipients were studied, 32
recipients were males and 8 were females with M:F ratio of 4:1. The mean age
of the recipients was 39 * 11.6 years old. The recipients’ post-transplant dura-
tion ranged from 2 to 80 months (Mean 17.6 = 18.6 months). Fifteen (37.5%)
of the transplant recipients received acyclovir prophylaxis for six months, one
recipient (2.5%) received ganciclovir prophylaxis for three weeks while 24 re-
cipients (60%) received no prophylactic therapy. There was no significant dif-
ference in the prevalence of seropositive CMV-IgM between transplant reci-
pients who used CMV prophylaxis and those who did not (Fisher exact p =
0.45). Conclusion: Prophylaxis with acyclovir for six months showed no sig-
nificant benefit on post-transplant CMV infection prevention in renal trans-
plant recipients.
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1. Introduction

The advent of renal transplantation almost seven decades ago provided the best
opportunity for returning to healthy and productive life for patients with end-stage
renal disease [1]. Since the first successful renal transplant in Nigeria was carried
out at Saint Nicholas Hospital, a private medical facility in Lagos over two dec-
ades ago, several other transplant centres from different geographical regions of
the country are now actively carrying out kidney transplants with over two hun-
dred renal transplants carried out between them [2].

Cytomegalovirus (CMV) infection is an important infection in renal trans-
plant recipients [3] [4] [5]. Studies have estimated the incidence of CMV infec-
tion in the renal transplant population to be between 8% and 32% [6] [7]. In the
renal transplant population, CMV infection can occur as a de novo infection or
as a reactivation of the latent virus. In the absence of prophylaxis, acute infection
typically occurs between the first and third months following transplantation, a
period when the transplant recipient’s immunosuppression status is at the maxi-
mum [8]. The onset of acute infection can however be delayed by the use of proph-
ylactic antiviral agents in the early post-transplant period [8]. However, cyto-
megalovirus infection can occur later in the first year of transplant after the ces-
sation of antiviral prophylaxis [9] [10]. In a review of the Nigerian experience of
kidney transplantation, Arogundade [11] noted that CMV infection and septi-
caemia accounted for 68.4% of the mortality in the transplant recipients.

Serologic screening for antibodies to CMV is usually performed on both trans-
plant recipients and their allograft donors before a transplant in order to identify
recipients at risk of post-transplant CMV infection who might benefit from pre-
ventive strategies [12]. Seronegative recipients of organs from seropositive do-
nors are at the highest risk and in the absence of prophylaxis CMV infection has
been reported to occur in 65% - 88% recipients while CMV disease may develop
in 48% - 60% of recipients without CMV prophylaxis [7] [13] [14].

There are two approaches to CMV prevention in transplant recipients namely
universal prophylaxis and preemptive therapy. In universal prophylaxis, antiviral
therapy is given to all at-risk patients starting at the time of transplant or imme-
diately after transplant for a definite time period [8]. In preemptive therapy, pa-
tients are monitored at regular intervals for early evidence of CMV replication
prior to the onset of clinical symptoms by use of a laboratory assay [15]. Trans-
plant recipients with early viral replication are treated with antiviral therapy to
prevent symptomatic disease [8]. Each approach has its advantages and disad-
vantages that have to be evaluated in the context of the transplant recipient and

the allograft [16]. Preemptive therapy may lower drug costs and reduce toxicity
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but it requires excellent logistic coordination in order to obtain, receive, and act
on results in a timely fashion [8]. This can be challenging in low-resource set-
tings like Nigeria where the necessary infrastructure for laboratory testing is lack-
ing coupled with the burden of the cost of care being squarely on the patients in
most cases.

Balfour et al [17] in a randomized, placebo-controlled trial carried out in 104
renal transplant recipients from day 0 of transplant to week 12 found that CMV
infection was reduced to 36% in recipients treated with acyclovir, a synthetic
analogue of the purine nucleoside deoxyguanosine compared to 61% in the pla-
cebo group with even greater efficacy on CMV disease (reducing from 29.0% to
7.5%). The dose regimen was 800 mg every 6 hours adjusted to Glomerular Filtra-
tion Rate (GFR), with a maximum dose was 3200 mg/day. With pre-transplant
CMV status of D*/R™ combination, post-transplant CMV infection in the treated
group was reduced to 17% unlike in the placebo group where there was no re-
duction (17% versus 100%). Balfour et al. [17] recommended a prophylactic dose
of 3200 mg/day of acyclovir over 12 weeks for renal transplant recipients with
normal GFR.

The beneficial effect of another synthetic analogue of deoxyguanosine and CMV
prophylactic agent, ganciclovir was also evaluated by Hibbered ef al [18] in a
randomized controlled trial. They studied 113 renal transplant recipients who were
positive for CMV-IgG antibody. The patients were randomly assigned to receive
intravenous ganciclovir (2.5 mg/kg body weight) on every day that Anti-Lympho-
cyte Globulin (ALG) was administered, or no anti-CMV therapy. The patients
were subsequently observed for six months after completion of ALG therapy for
the development of CMV disease. The disease occurred in 14% of recipients who
received preemptive ganciclovir therapy compared to 33% of the control sub-
jects. Furthermore, asymptomatic CMV infection detected by isolation of CMV
from bufty-coat specimens occurred in 17% of the ganciclovir-treated patients and
in 35% of the controls. Preemptive ganciclovir therapy remained protective against
CMV disease after controlling for induction or treatment of rejection for which
ALG therapy was indicated (adjusted RR-0.27). No adverse events were attributa-
ble to ganciclovir therapy during or within six months of its administration.
Hibbered et al concluded that preemptive ganciclovir therapy administered dur-
ing courses of treatment with ALG reduced the excess occurrence of CMV disease in
CMV-IgG positive renal transplant recipients [18].

Also, Couchoud et al. [19] in a meta-analysis of 13 prospective randomized
studies evaluated the effectiveness of ganciclovir and acyclovir for cytomegalo-
virus prophylaxis among recipients of solid organ transplants. Their findings
revealed that compared to placebo or no treatment, antiviral therapy resulted in
a significant decrease of both CMV disease and infection (relative risk (RR) 0.50
and 0.74 respectively). Both antiviral agents were associated with a decrease in
disease, but only ganciclovir lowered the risk of infection. The recommendation
for ganciclovir was intravenous treatment for at least 14 days at a dose of 5 mg/kg

twice daily adjusted to GFR. Oral ganciclovir is also available with good bioavai-
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lability. The recommended oral dose was 1g three times daily adjusted to GFR
and given for a longer period of two to twelve weeks [19].

Hodson et al. [20] in another meta-analysis of controlled trials on prophylaxis
with antiviral medications to prevent CMV disease and early death in recipients
of solid organ transplants, analyzed 19 trials involving 1981 patients for CMV
disease and 17 trials involving 1786 patients for CMV infection. In the study,
they found that prophylaxis with acyclovir, ganciclovir or Valacyclovir signifi-
cantly reduced the risk of CMV disease by 60% (RR-0.42) and the risk of CMV
infections (RR-0.61). Hodson ef a/ [20] also observed that ganciclovir was more
effective than acyclovir in preventing CMV infection (RR-0.45). Furthermore, CMV
prophylaxis lowered all-cause mortality by 40% as a result of reduced mortality
from CMV disease [20]. Moreover, the benefits were consistent across recipients
of renal, heart and liver transplants. They occurred in both CMV-positive and
CMV-negative recipients of organs from CMV-positive donors irrespective of
whether immunosuppression included anti-lymphocyte antibody therapy or not.
In terms of direct comparisons of the efficacy of prophylactic agents, ganciclovir
was more effective than acyclovir in preventing cytomegalovirus disease. Vala-
cyclovir and intravenous ganciclovir were as effective as oral ganciclovir [20].
Hodson et al. recommended that antiviral prophylaxis should be used routinely
in both cytomegalovirus positive recipients and cytomegalovirus negative reci-
pients of organs positive for the virus [20].

Valacyclovir is a pro-drug transformed to acyclovir with its bioavailability in-
creased 3 - 5 times. In a randomized, placebo-controlled trial by Lowance et al.
[21], the effect was most pronounced in the D*/R™ combination with a reduction
of CMYV disease at three months from 45% to 3% and at six months from 45% to
16%. In seropositive recipients, the reduction was from 6% to 0% at three months
and from 6% to 1% at six months. In addition, a significant reduction from 52%
to 26% was shown in acute rejection frequency. The dose administered was 2 g
four times daily over 90 days adjusted to GFR.

In the Nigerian context, acyclovir is more readily available for CMV prophy-
laxis in transplant units while ganciclovir and its pro-drug valganciclovir are rel-
atively unavailable [11] due to the relatively high cost of the latter two antiviral

agents.

2. Subjects and Methods

This was a cross-sectional study to evaluate the benefit of prophylaxis with acyclo-
vir on post-transplant CMV as detected by seropositivity for CMV-IgM in the
study subjects.

The subjects recruited in the study comprised of renal transplant recipients
attending post-transplant follow-up clinics at the Lagos University Teaching Hos-
pital (LUTH) Lagos, St. Nicholas Hospital (SNH) Lagos and Life Support Medi-
cal Centre (LSMC) Ikeja, Lagos between October 2004 and July 2005.

The inclusion criteria comprised recipients who had a renal transplant two
months or more prior to the study.
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The exclusion criteria were renal transplant recipients with a history of con-
nective tissue disease, and recipients with a history of Varicella zoster infection
in the six months preceding the study.

The equation used to calculate minimum sample size in the study was [22]:
n=2%Pg/d?

where:

n = minimum sample size;

Z = normal standard deviation (which corresponds to the desired confidence
for the study at a 95% confidence interval) [Z = 1.96];

P = Prevalence;

g=1 - Prevalence;

d = Precision set at 0.05.

The sample size was determined from 80% prevalence rate in the following

equation:

n=(1.96" ><O.8><O.2)/O.052 =246

However, using the equation [22]:
nf =n+{1+(n/N)}

where:

nf'= the desired sample size when the entire study population size is less than
10,000.

N = the estimate of the study population size which was 85 renal transplant

recipients in the study area:

nf =246+ {1+(246/85)} = 63

However, a pilot study of the three centres following up renal transplant reci-
pients in Lagos showed the following number of recipients being followed up at

the respective centres during the period of study:

St. Nicholas Hospital, Lagos. -40
Lagos University Teaching Hospital, Lagos. -5
Life Support Medical Centre, Ikeja, Lagos -7

One (1) recipient was reporting to all three centres.

This gave a total of 53 transplant recipients being followed up in the study en-
vironment at the time of the study.

Of this number, 40 consented to and participated in the study. The break

down from the centres was as followed:

St. Nicholas Hospital. -33
Lagos University Teaching Hospital. -4
Life Support Medical Centre. -2

One recipient who participated in the study was reporting to all three centres.
The pre-transplant qualitative CMV-IgG screening results of 27 recipients and
their donors as well as data on the use of CMV prophylaxis were obtained from

the hospital case records of the study subjects. Data on immunosuppressive drug
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regimens of the study participants were also obtained from the hospital case
records of the transplant recipients.

The Microsoft Excel and EPI-Info 2002 statistical software were used for data
entry and analysis. Frequency distributions were generated for nominal and or-
dinal variables while measures of central tendency i.e. mean plus standard devia-
tion were computed for quantitative variables. Variability was expressed as the
Standard Deviation (SD). The Chi-square (two-tailed) and Fisher exact tests were
employed for comparison of seroprevalence indices for CMV-IgM. Statistically

significance was attained with p value less than 0.05.

Procedures for Detection of CMV Infection in the Study
Subjects

Blood sample specimen of 4 to 5 ml was obtained from each study subject and
control by simple venepuncture at the cubital fossa after observing appropriate
aseptic precautions. Each sample was centrifuged to obtain serum specimen, which
was stored at —80°C in a deep freezer at the Nigerian Institute of Medical Re-
search (NIMR) Human Virology Laboratory, Lagos until tested.

Samples were collected and pooled between October 2004 and February 2005
for the first batch, and in March 2005 for the second batch. The third batch of
specimen samples was collected between April and June 2005 while the fourth
batch was collected in July 2005. The serological tests on the samples were done
on the four batches on 9th March 2005, 4th April 2005, 29th June 2005, and 25th
July 2005 respectively.

The ELISA technique was performed using kits intended for semi-quantitative
determination of CMV-IgM (Capita™ CMV-IgM)) antibodies in the test sera.
The kits used were from Trinity Biotech Plc (Bray, Ireland) [23]. The technique
for CMV ELISA was performed according to the manufacturer’s instructions.
The CMV-IgM test kit was designed to eliminate errors introduced by the rheu-
matoid factor, which in the presence of CMV-specific IgG may result in a false
positive CMV-IgM reaction. The absorbent solution used in the IgM test kit di-
minishes competing virus-specific IgG and minimizes rheumatoid factor inter-
ference in samples.

CMV-IgM

For each test sample specimen, the sample absorbance was determined by sub-
tracting the control antigen well absorbance from the antigen well absorbance.

The calibration cut off value (COV) was then determined from the mean opt-
ical densities of each pair of calibrator wells and correction factor as contained in
the manufacturer’s instructions. Immune Status Ratio (ISR) was then calculated
as follows [23]:

ISR was then calculated as follows:

Sample Absorbance/COV = ISR;

ISR <0.90 = Negative;
0.91 - 1.09 = Equivocal;
>1.10 = Positive.
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For the CMV-IgM ELISA, the relative sensitivity of the Trinity Biotech kits has
been determined as 97.2% while the relative specificity was determined as 99.2%
[23].

The ELISA tests conducted in this study satisfied all the quality control indices
outlined in the manufacturer’s instructional manual accompanying each of the
test kits. False positive IgM responses to CMV may occur in patients infected
with Varicella zoster virus. This advised the exclusion of recipients with a history
of Varicella zoster infection in the study. Also, The CMV-IgM test kit was de-
signed to eliminate errors introduced by the rheumatoid factor, which in the pres-
ence of CMV-specific IgG may result in a false positive CMV-IgM reaction. The
absorbent solution used in the IgM test kit diminishes competing virus-specific IgG

and minimizes rheumatoid factor interference in samples.

3. Results

The transplant recipients’ sociodemographic characteristics are illustrated in Fig-
ure 1 and Figure 2. A total of 40 renal transplant recipients were involved in the
study. Thirty-two recipients (80%) were males and eight (20%) were females giv-
ing a male to female ratio of 4:1 (Figure 1). The mean age of the recipients was
39 + 11.6 years old (range 17 - 57 years). In terms of age group distribution of
transplant recipients, 2 recipients were less than 20 years old; 18 recipients were
in the age group of 21 - 40 years old and 20 recipients were in the age group of
41 - 60 years old (Figure 2).

Cytomegalovirus prophylaxis was received by 16 (40%) of the recipients. Fif-
teen of them had oral acyclovir (400 mg 8 hourly) for six months, and one trans-
plant recipient had intravenous ganciclovir for three weeks. Twenty-four recipients

(60%) received no prophylactic therapy for CMV (Table 1). There was no

35
30

25

H Male
20

= Female

Number (n)

Transplant Recipient

Figure 1. Number and gender distribution of kidney transplant recipients.
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25
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; ]

Transplant Recipients

Figure 2. Age distribution of kidney transplant recipients.

significant difference in the prevalence of seropositive CMV-IgM between those
who used CMV prophylaxis (oral acyclovir) and the recipients who did not
(Fisher exact p = 0.45) (Table 1). One recipient, who received intravenous gan-
ciclovir for three weeks following therapy with basilximab for acute rejection ep-
isode in the first week of transplantation, was CMV-IgM negative in the study.
Table 1 shows details of the immunosuppressive regimes used by the transplant

recipients.

Table 1. Clinical characteristics of renal transplant recipients.

Study Population Seropositive CMV-IgM (%) Equivocal
Positive Negative
Recipients (n = 40) 9 (22.5%) 29 (72.5%) 2 (5%)
Use of CMV Prophylaxis
Acyclovir Ganciclovir No Prophylaxis
Recipients (n = 40) 15 (37.5%) 1(2.5%) 24 (60%)

Immunosuppressive Regimen Number of Recipients (%)

n =40
CPA 14 (35%)
CPM 22 (55%)
Others* 4 (10%)
Acute rejection episodes
Yes 20 (50%)
No 20 (50%)

CMYV prophylaxis (oral acyclovir 400 mg 8 hourly for six months) versus No prophylaxis (Fisher exact p =
0.45). CPA—Cyclosporine/Prednisolone/Azathioprine; CPM—Cyclosporine/Prednisolone/Mycophenolate
mofetil; *Prednisolone/Mycophenolate mofetil/Sirolimus-2; Prednisolone/Mycophenolate/Tacrolimus-1;

Cyclosporine/Prednisolone-1.
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The post-transplant duration in the recipients studied ranged from 2 to 80
months (mean: 17.6 + 18.6 months). Thirty-one recipients (77.5%) had been
transplanted for more than four months before the study. Nine (22.5%) had their
transplants two to four months before the study. Thus, the transplant recipients
had been followed up for an average of 17 - 18 months by the time of this study.

The pre-transplant qualitative CMV-IgG screening test records were available
for 27 of the recipients and their allograft donors. In the 27 recipients, 26 (96.3%)
were seropositive, and one (3.7%) was seronegative. For the allograft donors, 25
of the 27 (92.6%) were seropositive for CMV IgG while two (7.4%) were sero-
negative. The renal allograft donor to the sole pre-transplant CMV-IgG seronega-
tive recipient in the study was also seronegative for CMV-IgG prior to the trans-

plant.

4. Discussion

This was a pioneering study on benefit of CMV prophylaxis in renal transplant
recipients in Nigeria. The study was carried out about 16 years ago as part of a
Nephrology fellowship dissertation on the Prevalence of Cytomegalovirus infec-
tion among renal transplant recipients and their donors in Lagos, Nigeria [24].
Since the first kidney transplant was carried out at Saint Nicholas Hospital, La-
gos in March 2000, several kidney transplant units have been established across
different geographical regions in the country and more than 200 kidney trans-
plants have now been carried out by the transplant centres [2]. Despite the grow-
ing number of transplant centres and successful kidney transplants in Nigeria,
no studies relating to the subject of this paper have been published in literature.

This study found CMV prophylaxis with acyclovir for six months showed no
significant benefit on post-transplant CMV infection prevention in renal trans-
plant recipients. Those who received the prophylaxis did not differ from the un-
treated group with respect to CMV-IgM seroprevalence. The finding differs
from that of Balfour et al who observed significant reduction in both CMV infec-
tion and disease in a study of 104 transplant recipients treated with a twelve-week
course of acyclovir (800 mg 6 hourly). However, the dosage of acyclovir taken by
recipients in this study (400 mg 8 hourly for six months) was below the regime
of 800 mg 6 hourly for three months employed by Balfour et al [17] although
the prophylactic therapy in this study was for a longer duration. Again, contrary
to the finding in this study, Hodson et a/ [20] in a meta-analysis of controlled
trials on prophylaxis with antiviral medications to prevent CMV disease and
early death in recipients of solid organ transplants also found that prophylaxis
with acyclovir significantly reduced the risk of CMV disease (RR-0.42) and the
risk of CMV infection (RR-0.61). However, ganciclovir was more effective than
acyclovir in preventing CMV infection [20].

On the other hand, Couchoud et al [19] in a meta-analysis of 13 prospective
randomized studies found that although prophylaxis with acyclovir was asso-
ciated with significant reduction in post-transplant CMV disease in transplant

recipients however, like the observation in this study it was not associated with
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significant reduction in CMV infection. In this study none of the transplant re-
cipients had CMV disease at the time of study but this observation might be re-
lated to the fact that the mean post-transplant duration at which the recipients
were tested for CMV infection in this study was long (17.6 + 18.6 months). In
renal transplantation, the risk of CMV disease is highest in the second month
following transplantation and is largely determined by the serologic status of the
donor and recipient for the virus [13] [25]. The pre-transplant donor/recipient
CMV serologic status combination in the majority of cases in this study was
D*/R*. Only one transplant recipient in this study had a seronegative pre-transplant
CMV-IgG status and a CMV-IgG seronegative donor (D7/R™ combination). This
recipient was also seronegative for post-transplant CMV infection.

Another transplant recipient in this study was treated with intravenous gan-
ciclovir as preemptive therapy following treatment with basilximab for acute re-
jection episode. The recipient was seronegative for CMV-IgM during the study.
This beneficial effect of preemptive ganciclovir therapy has also been reported in
several other studies. For instance, Hibbered et al. [18] evaluated the beneficial
effect of ganciclovir in a randomized controlled trial involving 113 renal trans-
plant recipients who were positive for CMV-IgG antibody and who were ran-
domly assigned to receive intravenous ganciclovir (2.5 mg/kg body weight) on
every day that anti-lymphocyte globulin (ALG) was administered, or no an-
ti-CMV therapy. The patients were observed for six months after completion of
ALG therapy for development of CMV disease. They found that preemptive
ganciclovir therapy administered during courses of treatment with ALG reduced
the excess occurrence of CMV disease in CMV-IgG positive renal transplant re-
cipients [18]. Furthermore, asymptomatic CMV infection as detected by isola-
tion of CMV from buffy-coat specimens occurred in 17% of the ganciclovir treated
patients and 35% of the control subjects. Moreover, preemptive ganciclovir thera-
py remained protective against CMV disease after controlling for induction or
treatment of rejection for which ALG therapy was indicated (adjusted RR-0.27)
and there were no adverse events attributable to ganciclovir therapy during or
within six months of its administration.

Other studies have noted greater benefit with ganciclovir in comparison to
acyclovir. Couchoud et al [19] in a meta-analysis of 13 prospective randomized
studies evaluated the effectiveness of ganciclovir and acyclovir for cytomegalo-
virus prophylaxis among recipients of solid organ transplants and observed that
while both antiviral agents were associated with a decrease in CMV disease, only
ganciclovir lowered the risk of infection.

The recommendation for ganciclovir was intravenous treatment for at least 14
days at a dose of 5 mg/kg twice daily adjusted to GFR. Oral ganciclovir is also
available with good bioavailability at a recommended dose of 1 g three times
daily adjusted to GFR and given for a period of two to twelve weeks and is as ef-
fective as intravenous ganciclovir [19] [20]. Hodson ef al [20] in another me-
ta-analysis of controlled trials also observed that ganciclovir was more effective
than acyclovir in preventing CMV infection and disease. They recommended that
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antiviral prophylaxis should be used routinely in both cytomegalovirus positive
recipients and cytomegalovirus negative recipients of organs positive for the vi-
rus [20].

In this study, only 40% of transplant recipients had any form of antiviral
prophylaxis despite the pre-transplant CMV serologic status of D*R* combina-
tion in most of the transplant recipients whose pre-transplant CMV serology test
results were available. The lack of access to antiviral prophylaxis for most of the
transplant recipients in this study is related to the huge financial burden the
transplant procedure and post-transplant care imposes on the recipients who in
most cases have to bear the costs by themselves [11]. The average cost of a six-
month oral course of acyclovir at the prescribed dose of 400 mg 8 hourly taken
by recipients in this study is in the region of $305 (USD) which is equivalent to
126,000 Naira (Nigeria local currency). This amount represents 70 per cent of

the country’s minimum wage for the same period of six mouths.

5. Conclusion

Routine antiviral prophylaxis is an effective preventive measure against post-trans-
plant CMV infection and disease in transplant recipients. Studies have shown a grea-
ter benefit with ganciclovir compared to acyclovir in the prevention of post-trans-
plant CMV infection and disease. The only transplant recipient in this study who
had preemptive intravenous ganciclovir therapy did not have post-transplant CMV
infection. The lack of significant benefit of acyclovir prophylaxis in preventing post-
transplant CMV infection observed in this study aligns with other studies that have
shown the superiority of ganciclovir over acyclovir. However, the relatively higher
cost of ganciclovir has limited its availability to renal transplant recipients in the

study environment.

Strengths and Limitations

This simple study was carried out between 2004 and 2005 at a time when kidney
transplantation in Nigeria was still in its infancy. It is the first and till date the only
study to evaluate the benefit of antiviral prophylaxis on post-transplant cytomegalo-
virus infection prevention in kidney transplant recipients in the study environment.
The number of transplant recipients in this study was |relatively small com-
pared with those in other parts of the world where kidney transplantation has

been established for several decades.
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