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Is the incidence of cytomegalovirus 
disease following heart transplantation 
decreased by prophylactic ganciclovir 
and CMV-hyperimmunglobulin? 

Abstract Ganciclovir (DHPG) was 
used for the prophylaxis of CMV 
disease after heart transplantation 
(HTx) in 20 patients (aged 52 f 8 
years old). DHPG was used during 
the first 2 weeks post HTx, and 
during antirejection therapy with 
OKT3 or thymoglobulin (ATG), at 
a dosage of 3 mg/kg q 12 h in the 
case of a CMV+ donor (D) and/or 
CMV+ recipient (R). CMV-hyper- 
immunglobulin (- Ig, 1 ml/kg per 
week for 6 weeks) was added in 
the case of a CMV+ donor. 
A historical control group included 
18 HTx patients (aged 53 k 10 years 
old). We excluded the combination 
of CMV- donor and CMV- 
recipient. Both groups received the 
same immunosuppression with 
methylprednisolone (MP), azathio- 
prine, ATG, and cyclosporine A. 
The global incidence of CMV 
disease was 15 % (3/20 patients) in 
the study group and 11 YO (2/18 pa- 
tients) in the control group. 
Similar results were observed in the 
D + /R - combination (study group 

40%, 2/5 patients; control group, 
25Y0, 2/8 patients) and in cases of 
R +  irrespective of D status (study 
group,   YO, 1/15 patients; control 
group 0%, 0/10 patients). No 
difference was observed in both 
groups with respect to the in- 
cidence of CMV disease after 
antirejection therapy either with 
MP or with OKT3/ATG. At 1 year 
post HTx, no difference was found 
in the incidence of acute rejection, 
coronary artery disease or other 
etiology of infection or mortality. 
All patients CMV disease re- 
sponded to a 14-day course of 
DHPG ( 5  mg/kg q 12 h). No relaps- 
ing disease was observed, and no 
patient died from CMV. Our 
results suggested that at the doses 
and time-scale used, DHPF, with 
or without CMV-Ig did not reduce 
the incidence of CMV disease after 
HTx. 
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threatening CMV infections [2, 31. Since then, the indi- 
cations for DHPG in patients with CMV infection have 

Introduction 

Ganciclovir (DHPG) has dramatically changed the pat- 
tern of cytomegalovirus (CMV) infection in immunocom- 
promized patients [l]. After its introduction into clinical 
transplantation, DHPG was only used in cases of life- 

been enlarged, and it is infrequent to see life-threatening 
CMV infections when patients with less severe infections 
are promptly treated [4]. The use of biological agents such 
as OKT3, thymoglobulin (ATG), or lymphoglobulin 
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(ALG) has been associated with a significant increase in 
the incidence of CMV infection after organ transplan- 
tation [5-91. It has been reported that CMV infection 
increases the risk of acute rejection and graft atheroscle- 
rosis following heart transplantation (HTx) [8, 10-1 31 
possibly because of an homology with, or an upregulation 
of MHC class I1 antigens [14]. 

During the last 3 years, DHPG has been considered for 
CMV prophylaxis after organ transplantation [7, 9, 10, 
151 during the early post-operative course, or concomi- 
tant to the use of biological agents for the therapy of 
episodes of acute rejection [7, 91. Controversial results 
have been obtained with the use of CMV-Ig in kidney, 
bone-marrow [16], and HTx [17]. The purpose of this 
retrospective study was to assess if DHPG, with or 
without CMV-Ig, could reduce the incidence of CMV 
disease following HTx. 

Materials and methods 

The study group included 20 patients (19 male, 1 female, mean age 
52+ 8 years) transplanted between November 1990 and December 
1991. DHPG (3 mg/kg q 12 h) was used for CMV prophylaxis when 
donor (D) and/or recipient (R) were CMV positive (+) as detected 
by an agglutination test. DHPG was given during the first 14 days 
after HTx and during antirejection therapy with ATG or OKT3 (1 1 
patients). In addition, CMV-Ig (1 ml/kgq week for 6 weeks) was 
used when D was CMV+. An historical control group included 18 
patients (15 male, 3 female, age 53 f 10 years), transplanted between 
June 1988 and October 1990. No CMV prophylaxis was used in this 
group. 

No significant difference was observed with respect to the 
primary disease: ischemic cardiomyopathy (study group, 16/20 
patients, 80%; control group, 14/18 patients, 78 %), idiopathic 
cardiomyopathy (study group, 3/20 patients, 15 %; control group 
2/18 patients, 11 %), and other (study group, 1/20 patients, 5 % ;  
control group, 2/18 patients, 11 O h ) .  There was no difference in the 
different combinations according to D and R CMV status: study 
group: D + /R - , 5/20 patients (25 %); D + /R + , 6/20 patients 
(30%); D-/R+,  9/20 patients (45%); R + ,  15/20 patients (75%); 
control group: D+/R- ,  8/18 patients (50%); D+/R+,  3/18 
patients (17%); D-/R+,  5/18 patients (28%); unknown D 
status/R+, 2/18 patients (11%); R + ,  lO/lS patients (56%). 

Both groups received the same immunosuppressive protocol 
includingazathioprine(1.5 mg/kgper day),ATG (1.5 mg/kgperday 
for seven days), methylprednisolone (1.5 mg/kg per day for four 
days), then prednisone rapidly tapered to 0.3 mg/kg per day within 
1 month post-HTx, and cyclosporin A (started on day 2, at 2mg/kg 
per day, and progressively increased aiming for whole blood trough 
levels of 250-300 ng/ml by RIA monoclonal specific). Acute re- 
jection (International Society for Heart and Lung Transplantation 
score 2 Z), was treated with methylprednisolone (500 mg IV for 
3 days). Ongoing or recurrent rejection was treated with TMG, 
ALG, or OKT3. 

CMV disease was defined as fever (> 38 "C) for more than 
3 days, in the absence of any other explanation for fever, and a posi- 
tive buffy coat, and one of the following: leukopenia, increase 
transaminase, or evidence of organ involvement proven by biopsy. 

No routine virological tests were performed. CMV buffy coat in 
blood was performed only in cases of unexplained fever. Routine 
bacteriological cultures (blood, urine) were done when clinically 
indicated. Chi-square test and Students-t-test were used for statist- 
ical analysis, and significance was considered at P < 0.05. 

Results 

The global incidence of CMV disease was 15% (3/20 
patients) in the study group and 11 % (2/18 patients) in 
the control group. No statistically significant difference in 
the incidence of CMV disease was found when comparing 
the D +/R- combination (study group, 2/5 patients, 
40%; control group, 218 patients, 25 Yo) and the R t 
irrespective of donor status (study group, 1/15 patients, 
7%; control group, 0/10 patients, 0%). 

The incidence of CMV disease following antirejection 
therapy was similar in both groups (study group: post- 
methylprednisolone, 2/16 patients, 12.5 %; post-ATG, 
0/2 patients, 0%; post-OKT3, 1/10 patients, 10%; con- 
trol group: postrnethylprednisolone, 1 / l8 patients, 6%; 
post-ATG/ALG, 1/7 patients, 14%; post-OKT3, 015 
patients, 0 %). CMV disease was observed within 4 weeks 
following antirejection therapy. In the study group, all 
patients presented with fever, leukopenia, and a positive 
buffy coat. In addition, the patients presented with 
hepatosplenomegaly, duodenitis, and pneumonitis, re- 
spectively. In the control group, two patients presented 
with fever, leukopenia, and a positive buffy coat, and in 
one patient, hepatitis was observed. All patients re- 
sponded to a 14-day course of DHPG ( 5  mg/kgq 12 h), 
and there was no relapsing disease or death secondary to 
CMV. 

Within 1 year after HTx, there was no difference in the 
incidence of the following: acute rejection episodes (study 
group, 16/20 patients, 80%; control grqup, 18/18 pa- 
tients, loo%), coronary artery disease (study group, 1/7 
patients, 14 %; control group/ 3/15 patients, 20 %), in- 
fections, including other herpes virus (study group, 2/20 
patients, 10%; control group, 2/18 patients, 11 %), 
bacteria (study group, 3/20 patients, 15 YO; control group, 
2/18 patients, 11 Yo), fungus (study group, 2/20 patients, 
10%; control group, 2/18 patients, 11 Yo), and protozoa 
(study group, 0/20 patients, 0%; control group, 2/18 
patients, 11 YO), and mortality (study group, 1/20patients, 
5 %; control group, 4/18 patients, 22 'YO). The incidence 
of leukopenia (WBC < 4000/mm3) and neutropenia 
(PMN < 1000/mm3) was similar in both groups (study 
group, 2/20 patients, 10% and 0/20 patients, 0%; 
control group, 1/18 patients, 6% and 0/18 patients, 
0 %, respectively). The incidence of thrombocytopenia 
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(PLT < 100000/mm3 or < 50000/mm3) was also similar 
(study group 7/20 patients, 35 YO and 2/20 patients, 10%; 
control group, 8/18 patients, 44% and 3/18 patients, 
17 %, respectively). Acute renal dysfunction (100 % incre- 
ment from baseline serum creatinine) was observed in 
1/18 patients (6%) in the control group, whereas no case 
of renal dysfunction was seen in the study group. The 
incidence of leukopenia and neutropenia during prophy- 
laxis with DHPG in cases of antirejection therapy with 
OKT3 or ATG was 18 YO (2/11 patients) and 0 YO (Ojll 
patients), respectively. Serum creatinine, bilirubin, and 
transaminase remained stable. No gonadal tests were 
performed. 

Discussion 

CMV infection in immunocompromized patients may 
predispose to potentially lethal superinfections [ S ] ,  and 
may increase the risk of acute rejection and graft ath- 
erosclerosis after HTx [8, 10-131. The use of DHPG at a 
dose of 5 mg/kg q 12 h for 14 days, then 6 mg/kg per day, 
5 days per week for 1 month posttransplant has been 
associated with a significant decrease in the urinary 
excretion of CMV during the first 3 months after HTx. In 
the same study, there was a significant decrease in the 
incidence of CMV infection when the R was CMV + . On 

the other hand, when the R was CMV-, no difference 
was seen when compared to placebo [15]. In our study, we 
found the same negative results with respect to the 
D + /R - combination. In the present study, the use of 
CMV-Ig in addition to DHPG for the D + / R -  or 
D + /R + combinations did not reduce the incidence of 
CMV disease. 

Our results are in agreement with a recent report [6], 
but at variance with others, with respect to the negative 
impact of CMV disease in the course of HTx patients [8, 
10-1 31. The possibility that an asymptomatic seroconver- 
sion could have played a role in the incidence of acute 
rejection or coronary artery disease cannot be answered 
by the present study because no systematic serologic tests 
were performed, and the number of patients was small. 
Our study suggested that DHPG (at the dosage and time- 
scale used), in combination or not with CMV-Ig, did not 
reduce the incidence of CMV disease after HTx. The fact 
that the inhibition of viral replication is probably main- 
tained for only a short period of time after a prophylactic 
course of DHPG [15], suggests that long-term therapy 
with higher (therapeutic) doses of DHPG (5 mg/kg q 
12 h) might be required in order to reduce the incidence of 
CMV disease, especially in the D + /R - combination. 
This will be difficult to achieve until an oral preparation 
of DHPG becomes available. Early diagnosis and prompt 
therapy with DHPG remain cricital in the adequate 
management of HTx patients with CMV disease. 
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