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ABSTRACT

Between November 1987 and September 1989, 419 cadaveric renal transplants were performed at
our university. Of the patients 36 (8.6%) had invasive cytomegalovirus infection documented by
gastric or duodenal mucosal biopsy in 23 (64%), bronchoalveolar lavage in 12 (33%), allograft biopsy
or nephrectomy specimen in 5 (14%) and/or liver biopsy in 1 (3%). Cytomegalovirus severity was
defined as mild in 27 patients, moderate in 6 and severe in 3. Ganciclovir [9-(1,3-dihydroxy-2-
propoxymethyl)-guanine] was begun once the diagnosis was confirmed by histology or culture at a
median of 56 days from transplantation (range 28 to 133 days). Duration of ganciclovir therapy was
a minimum of 7 days or until fever was absent for 5 consecutive days (mean 12.2 + 3.5 days, range
4 to 21). Ganciclovir was well tolerated and side effects were limited to de novo neutropenia (7
patients), thrombocytopenia (2) and rash (1). Initial clinical improvement was observed in all
patients. Two patients had recurrent cytomegalovirus infections that responded to a second course
of ganciclovir. The l-year actuarial patient survival was 100%. At a mean followup of 12.7 + 6.2
months 19 patients retained allograft function with a mean serum creatinine of 2.5 mg./dl. (range
1.2 to 4.6). Ganciclovir appears to be a safe and effective drug for the treatment of tissue invasive
cytomegalovirus infection in cadaver renal transplant recipients. Prompt institution of this drug at
diagnosis of invasive cytomegalovirus may lower the mortality rate formerly associated with this

disease.
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Renal transplant recipients with tissue invasive cytomeg-
alovirus infection have had as much as a 25% risk of dying,
even when immunosuppression is decreased or stopped.' Until
recently, there was no effective therapy for this group of pa-
tients. Ganciclovir [9-(1,3-dihydroxy-2-propoxymethyl)-guan-
ine| is metabolized by viral kinases within infected host cells
to yield 2’-nor-2’deoxyguanine, a potent inhibitor of herpes-
virus deoxyribonucleic acid polymerase.” Although previous
studies have reported its usefulness for life or sight-threatening
cytomegalovirus infections in immunocompromised hosts,* '’
the optimum use of ganciclovir in cadaver renal transplant
recipients with tissue invasive cytomegalovirus has not yet been
established. We report our experience with the use of ganciclo-
Vir in treating tissue invasive cytomegalovirus infection follow-
ing cadaver renal transplantation. The results suggest that this
drug is well tolerated and is effective in arresting the progress
of invasive cytomegalovirus to life-threatening disease with
little or no drug-related morbidity.

MATERIALS AND METHODS

Patients. Of 419 cadaveric renal allograft recipients who
underwent transplantation at our university between Novem-
ber 1987 and September 1989, 36 (8.6%) had tissue invasive
cytomegalovirus infection, including 25 men and 11 women
(mean age 42.1 £ 11.5 years, range 18 to 71). Cytomegalovirus
serology was determined by solid phase fluorescence immu-
noassay of IgG antibodies to cytomegalovirus. Immunoassay
titers of less than 20 were considered negative, 20 to 30 equiv-
ocal and more than 30 seropositive. In 16 of the 36 patients
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(44%) an allograft from a cytomegalovirus seropositive donor
was transplanted into a seronegative recipient. Nine cases
(25%) were seropositive to seropositive, 5 (14%) were seroneg-
ative to seropositive and 4 (11%) were seronegative to seroneg-
ative. Cytomegalovirus serology was not available from 2 do-
nors. Prophylactic acyclovir was given to all patients at either
low dose (200 mg. twice daily in 28) or high dose (up to 3,200
mg./24 hours based on renal function in 8)."

Immunosuppression. A standard immunosuppressive regi-
men including cyclosporine (15 to 17.5 mg./kg. orally before
transplantation, subsequently tapered to maintain whole blood
high performance liquid chromatography levels of 100 to 200
ng./ml.), prednisone (tapered to 0.1 mg./kg. by 3 months) and
azathioprine (3 to 5 mg./kg. preoperatively tapered by 1 mg./
kg. per day to a maintenance dose of 1 mg./kg. per day) was
used in all patients. A total of 8 patients (22%) received
prophylactic OKT3 (5 mg. daily for 10 to 14 days). Rejection
episodes were defined clinically by an increase in serum creat-
inine accompanied by fever, decreased urinary output, graft
tenderness and/or weight increase and were confirmed by a
core needle biopsy. Rejection was treated with increased steroid
therapy and/or a 10 to 14-day course of OKT3.

Definitions of cytomegalovirus infection. Cytomegalovirus in-
fection was clinically suspected in patients with unexplained
fever 38.3C or greater for more than 2 days, leukopenia (white
blood count less than 4,000/mm.”), thrombocytopenia (platelet
count less than 100,000/mm.") and/or diffuse pulmonary infil-
trates. Cultures of blood, urine and pharyngeal washings were
performed in all patients. When clinically indicated, the pres-
ence of tissue invasive cytomegalovirus was sought by bron-
choalveolar lavage, upper gastrointestinal endoscopy with bi-
opsy, liver biopsy, lumbar puncture, bone marrow examination
and/or renal allograft biopsy. The diagnosis of tissue invasive
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cytomegalovirus required histological documentation of cyto-
megalic inclusion bodies and/or positive tissue cultures for
cytomegalovirus. An increase in serum antibody titer and/or
seroconversion was considered insufficient for the diagnosis of
tissue invasive cytomegalovirus. Only those patients with in-
vasive cytomegalovirus infection as defined by these criteria
were considered as candidates for therapy with ganciclovir.

Categories of cytomegalovirus severity. Disease severity was
based on 6 clinical features defined previously by Peterson et
al: 1) prolonged fever (temperature 38.3C or greater for more
than 7 days), 2) diffuse pulmonary infiltrates, 3) gastrointes-
tinal bleeding, 4) pancreatitis, 5) transplant nephrectomy and
6) development of another systemic infection.! Patients with
severe cvtomegalovirus infection had at least 3 of these 6
features, patients with moderate disease had 2 of these features
and mild cvtomegalovirus disease was defined by the presence
of no more than 1 of these features.

Ganciclovir therapy. Ganciclovir was made available with
informed consent to patients with proved tissue invasive cyto-
megalovirus on a compassionate release basis. The protocol
was approved by the local Institutional Review Board. Imme-
diately after the diagnosis of tissue invasive cvtomegalovirus
was established, ganciclovir was administered intravenously at
2.5 mg./kg. every 12 hours if the calculated creatinine clearance
was more than 50 ml. per minute, 2.5 mg./kg. every 24 hours
for a creatinine clearance of 25 to 50 ml. per minute and 1.25
mg./kg. every 24 hours for a creatinine clearance of less than
25 ml. per minute. Hemodialysis patients received 1.25 mg./kg.
after each dialysis and every 24 hours. Patients on peritoneal
dialysis were given 1.25 mg./kg. every 48 hours. Treatment
lasted for a minimum of 7 days and was continued until the
Patient was afebrile for 5 consecutive days. Duration of ganci-
clovir therapy was extended if persistent symptoms or evidence
of widely disseminated infection were present. Baseline and
~enal complete blood counts, serum electrolyte determinations
4nd renal function tests were performed daily in all patients.
Laver function tests were done twice weekly or daily for patients
with hepatitis. End points used to evaluate the outcome of

Cr‘m'_ne.galovirus infection included patient survival, resolution
of clinical symptoms, reversal of chest radiographic, hemato-
i‘:ﬂc and liver function abnormalities, and elimination of the
h'“‘ from the affected tissue or body fluid as determined
'Stopathologically or by culture.

';i‘a;lstlcal vanal_vsLs..Actuarial patiept aqd graft survival. rates
—fr Etermmed_ by }lfe-table analyvsis using BMDP statistical

are. Potential risk factors were studied for their effects on

cyv : .
";‘n‘:megalovxrus severity and treatment outcome, and were
Pared by chi-square analysis.

RESULTS

) D"""QSI& of tissue invasive cytomegalovirus infection. A total
b Patients with clinically suspected cytomegalovirus infec-
median ;)t;ssue invasive cytomegalovirus a mean of 60.6 days
95.8, range 28 to 133) after transplantation. Cvtomeg-
mfect»ion was clinically suspected because of unex-
fever in 32 patients (89%). leukopenia in 21 (58%),
raten ip g’l?);:ec{\ia in 6 (17%) and/or diffuse pulmonary irlﬁl-
“ed moder (25%). Of the patients 27 (75%) had mild, 6 (1 7%)
no | ate and 3 (8%) had severe infection (table 1). There
ethal infections. The pattern of cvtomegalovirus tissue

ey l.m:m' was stomach/duodenal mucosa in 26 patients
™uluple glg n 14 (39%), allograft in 5 (14), liver in 1 (3%)_a.nd
e Yom tes in 11 (31%). Biopsies were considered positive
. egalox'lms basgd on viral culture or histology/immu-
opy. Tissue diagnosis was accompanied by positive

Gag and Cultures in 17 patients (46%), urine cultures in 19
7R) gy PPATVIREAl washings in 2 (5% ). A total of 8 patients
Twent treatment for concurrent infections, includ-

Beal or gastric candidiasis (4), Pneumocystis carinii
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pneumonia (1), pseudomonal pneumonia (1), pseudomonal al-
lograft pyelonephritis (1) and Escherichia coli urosepsis (1).

Management of immunosuppression during cytomegalovirus
infection. Azathioprine was discontinued or temporarily with-
held in 31 patients, decreased in 4 and continued without
change in dosage in 1 following the diagnosis of cytomegalovirus
infection. Cyclosporine was stopped in 6 patients with non-
functioning allografts at cytomegalovirus diagnosis. In the re-
mainder cyclosporine was either temporarily withheld (6, mean
7 days) or continued with (4) or without (20) dosage reduction.
Prednisone dosage was lowered in 23 patients and continued
without change in the remaining 13.

Outcome of ganciclovir therapy. A total of 36 patients with
documented tissue invasive cytomegalovirus infection was
treated for 12.2 + 3.5 days (range 4 to 21) and followed for an
average of 12.7 months. One patient refused further therapy
after 4 days but showed no evidence of residual or recurrent
disease. Ganciclovir was well tolerated by all 36 patients. Side
effects were limited to transient, de novo leukopenia (white
blood count less than 4,000) in 7 patients, thrombocytopenia
(less than 100,000) in 2 and rash in 1, none of whom required
discontinuation of the drug. Serum creatinine was unaltered by
ganciclovir in patients with functioning grafts (mean 4.1 + 1.6
mg./dl. before and 3.8 + 1.9 after ganciclovir therapy). Follow-
ing the initial course of treatment with ganciclovir, all 36
patients had complete resolution of symptoms (fever, fatigue,
malaise, cough and abdominal discomfort) associated with cyto-
megalovirus. A total of 18 patients had positive baseline cul-
tures for cytomegalovirus from at least 1 body fluid with at
least 1 followup culture after ganciclovir treatment. The figure
summarizes the virological data of these patients before and
after ganciclovir therapy. The overall virological responses for
patients with initial viremia and/or viruria are summarized in
table 2. Viral blood cultures were negative 7.5 + 3.6 days after
starting ganciclovir in 11 of 11 patients (100%) who had positive
blood cultures before therapy. Of the 13 patients with initially
positive urine cultures 11 (85%) became negative at 8.1 + 4.8
days and 2 remained positive. All 9 patients with initially
positive cultures for blood and urine were cleared after ganci-
clovir. Tissue sampling was repeated in 7 patients after ganci-
clovir therapy. In 1 patient with cytomegalovirus pneumonia
repeat bronchoalveolar lavage was negative for cytomegalovirus
68 days after ganciclovir. Two stomach biopsies were rendered
negative 8.0 = 9.9 days after treatment and 4 duodenal biopsies
were negative at 29.3 £ 20.9 days.

Factors potentially influencing cytomegalovirus severity and
outcome. There was no correlation between cytomegalovirus
severity and recipient age (more than 45 or 45 or less years),
interval to cytomegalovirus onset after transplantation, prior
rejection, OKT3 use, use of low dose versus high dose prophy-
lactic acyclovir, or donor/recipient cytomegalovirus serology
status (table 3). Graft survival, however, was higher in inverse
proportion to disease severity, with 17 of 27 grafts (63%) still
functioning in patients originally having mild, 3 of 6 (50%) in
those with moderate and 0 of 3 (0%) in those with severe
disease (p <0.02).

Graft losses. There was a total of 17 graft losses in this series;
4 were lost at the onset of cytomegalovirus infection (primary
graft nonfunction in 2 and chronic rejection in 2). The remain-
ing 13 graft losses occurred at a median of 5 weeks (range 10
days to 16 months) following invasive cytomegalovirus infec-
tion. One patient underwent allograft nephrectomy after im-
munosuppression was withheld for transverse muyelitis 2
months after treatment with ganciclovir. Concurrently, he had
benign cerebrospinal fluid and no evidence of ongoing cyto-
megalovirus infection. One patient lost the graft to rejection
concurrent with acute pancreatitis (with negative cytomeg-
alovirus evaluation) 2 months after treatment, and 1 patient
had recurrent oxalosis and graft failure 1 vear after ganciclovir.
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TABLE 1. Categortes of clinical severity of cvtomegalovirus disease

No. Pts. (°¢) in Each Clinical Category With T
- No. Pts. (¢ Diffuse (Oth
Category*® . . astrointesti . Transplant . er
ot total) Prolonged Puimo Gastrointestinal ] p! Sy
Fevert nary In- Bleeding Pancreatitis Nephrectomy Svstemuc
s Infection
filtrates
Lethal 0 (0 0 (0 0 (0 010) 0 (0 0 0 0
Severe 3 18) 2(67) 3 (100) i 2(67) 3(100) 2(6T)
Moderate 6 (17) 4 (67) 2 (33 0 10) 117 3 150) 2125)
Mild 27475) 0 (0 4 (15) 0 0 3 () 1 (15)
Totals 36 60 9 (25 )] T (33 9 (25) CRPLI}

* Lethal—fatal illness, severe—3 or more clinical features, moderate—2 clinical features. mild—no more than 1 clinical feature.

+ Temperature 38.3C or greater for more than 7 hospital days.

Paucni Source Pretreatment Culture resukts by day of Ganciclovir treatment
Culre 0 | 2 3 4 5 6 7 8 9 1011121314151617181920>20
1 Blood * .
Throst -
S e—
2 Blood + . .
Throat
Urine + C - ] .
3 Blood + . .
Throst R .
Urine + | 5 ] -
6 Blood + +
Throst - .
Urne ———
7 Blood . B .
Throat - +
Urine + 0 + - ]
8 Blood N
Throat .
Unine + C |
9 Blood +
Throat .
Urine - -] .
10 Blood + .
Throst -
Urine C ] .
11 Blood + .
Throst +
Urine + [ —]
12 Blood -
Throst
Urine + L —]
13 Blood -
Throst
Unine + [ ]
14 Blood +
Throst
Urine + [ ]
17 Blood +
Throat
Urine . [ ]
19 Blood +
Throat
Urine + { ]
26  Blood
Throat
Urinc + [ + ]
27 Blood - +
Throst -
Unine + | ]
9 Biood .
Throat
Urine + [N 7
30 Blood
Throst -
Urine B [ +]
—/ Duration of Ganciclovis restment

Results of viral cultures for cytomegalovirus before, during and after
ganciclovir therapy. Patients 10 and 30 had asymptomatic urinary
shedding, which was not treated. Patient 27 had recurrent cytomeg-
alovirus in allograft 60 days after initial treatment and was successfully
retreated with 14-day course of ganciclovir. Patient 29 had recurrent
cvtomegalovirus gastritis at 30 days. which was successtully retreated
with 19-day course of ganciclovir.

Two patients had primary graft nonfunction and the remaining
3 grafts were lost to rejection.

Cvtomegalovirus and rejection episodes. A total of 29 patients
(81%) with invasive cytomegalovirus infections had been pre-
viously treated for rejection with either increased steroid ther-
apy alone in 18 (50%), OKT3 (5 mg. daily for 10 days) alone in
2 (6%), or OKT3 and steroids in 9 (25%). Prophylactic OKT3
was used in an additional 8 patients. Overall, 19 of the 36
patients (53%) received an average 13.2-day course (range 6 to
19 days) of OKT3 before contracting cytomegalovirus. Of 7
patients who had cytomegalovirus without prior rejection 6

(86%) still have functioning allografts, compared to only 13 of
29 (45%) treated for rejection before cytomegalovirus infectioy
occurred. Of the 13 graft losses that occurred after Cytomeg-
alovirus infection (median time 5 weeks) 10 (83%) were dye 1,,
either acute (2) or chronic (8) rejection.

Patient and graft survival. The overall 1-year actuarial pq.
tient and graft survival rates were 100% and 56%, respectively,
with a mean followup of 12.7 + 6.2 months. As indicated
previously, survival was significantly better for allografts not
treated for rejection before the onset of invasive cytomegalovi.
rus infection (86% versus 45%, p <0.05). Those grafts stil|
functioning have a mean serum creatinine of 2.5 mg./dl. (range
1.2 to 4.6). The 1-year actuarial patient and graft survival rates
for all cadaveric renal transplants (419) performed at our
institution during the same period were 95% and 80%, respec-
tively.

DISCUSSION

Cytomegalovirus infection is a serious and potentially lethal
complication in immunocompromised patients. Renal trans-
plant recipients with cytomegalovirus infection have had mor-
tality rates as high as 25% with even higher death rates (up to
100%) reported for patients with cytomegalovirus pneumoni-
tis." '* ¥ Until recently, the only therapeutic approach for this
group of patients was to withhold immunosuppression and
provide supportive care. Ten years ago the reported incidence
of overt cytomegalovirus in renal transplant recipients was 40
to 50%." "*-* In this earlier era aggressive use of certain agents,
such as prophylactic antilymphocyte preparations, was associ-
ated with the development of severe cytomegalovirus infec-
tion.'® Despite ongoing refinements in immunosuppressive pro-
tocols, the incidence of cytomegalovirus infection in renal
transplant recipients (cadaveric and living related) has been
recently reported to be as high as 29%."' A successful approach
to reducing the incidence of overt cytomegalovirus in renal
transplant patients has been the use of prophylactic acyclovir."
However, a finite number of patients will still have cytomeg-
alovirus infection despite acyclovir prophylaxis. The severity
of subsequent cytomegalovirus is not lessened by prophylactic
acyclovir in these patients.'' Attempts to treat established
cytomegalovirus disease with intravenous acyclovir'' as well as
other antiviral agents'” *” have been unsuccessful.

Ganciclovir selectively inhibits the replication of herpes
group viruses and is much more potent than acyclovir in vitro.”
This drug has been used to treat severe cytomegalovirus infec-
tion in patients with the acquired immunodeficiency syndrome
(AIDS), with initial clinical improvement observed in 73 to
77%."* However, these patients experience significant relapse
rates (up to 80%) with up to 100% mortality’ often due to
disseminated cytomegalovirus. Early experience with the use
of ganciclovir for life or sight-threatening cytomegalovirus in-
fection in bone marrow* ' and solid organ allograft recipi-
ents® '’ has been encouraging, with response rates ranging from
36 to 70%. These patients have responded better to ganciclovir
than those with AIDS’ with less frequent relapse. The use of
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TABLE 2. Effect of ganciclovir on cvtomegalovirus viremia and viruria

After Ganciclovir Mean

. Days (=

Before Ganciclovir Initial Culture Neg. Initial Culture Pos. ng to
Culture Total - Neg. Cul-

Site Total No. Cul- No. Ob- Remained Became Became Remained ture if
ol ota tures tained Neg. Pos. Neg. Pos. Initially

brained Pos. (%) No. (%) No. (%) No. (%) No. (%) oy

Blood 33 17 (52) 22 11 (100) 0 (0) 11 (100} 0 7.5+ 3.6
Urine 31 19 (61) 16 1 (33) 2 (67) 11 (85) 2 (15) 81+48

TABLE 3. Influence of potential risk factors on severity of
cvtomegalovirus infection

Cytomegalovirus Severity

Total No. P Value
(%) Mild Moderate Severe (chi-square)
Neo. (%) No. (%) No. (%)
Pt. age (vrs.):
Less than 45 23(64) 18 (78) 4017 1(5) 0.52
45 or more 13(36) 9 (70) 2415 213
Prophvlactic acvclovir:
Low dose < 28(78) 21 (750 5018 2 (D) 0.85
High dose 8(12) 6 (75) 10125 1(125)
Days to cvtomegalovirus :
onset after transplan-
taton:
Less than 40 6(17) 39 (50) 2433 1017 0.45
40-100 25(69) 19 (76) 4(16) 2 (8)
100 or more 5(14) 501000 O (O 0 (0
Prior rejection:
Yes 29(81) 21 (72) 5017 31D 0.64
No T(9) 6 (86 1(14) 0 (O
Prior OKT3:
Yes 19(53) 14 (74) 420 1 (5) 0.63
No 17(47) 13 (76) 2(12)  2(12)
Graft loss:
Yes 17(4T) 11 (64) 3(18) 3(18) 0.15
No 19(53) 16 (84) 3(16) 0 (0
Serologic status of
donor/recipient:*
Neg./neg. 40110 3 (75 125 0 (0
Neg./pos. 5(14) 4 (800 11200 0 (0) 0.18
Pos./neg. 161441 11 (69) 3019 202
Pos./pos. 9(25) 8 (89) 11 0 (0)

* Serologic status defined by cviomegalovirus FIAX antibody (IgG) titer: less

::)lﬂ 20—negative, more than 30—positive. Serologic status was unknown in 2
nors.

#anciclovir for the treatment of cvtomegalovirus in renal allo-
lelft recipients has been reported for small numbers of patients
With severe disease.’ "' Erice et al treated 5 renal transplant
Tecipients with severe cvtomegalovirus (pneumonitis, retinitis
and gastritis) with improvement observed in 4. However, al-
Ograft outcome was not reported. In another study 4 kidney
‘rangplant recipients with invasive cytomegalovirus received
i:nmclovir with a 90% patient survival rate; however, allograft
h::ome again was not reporj.ed.‘“ Harbison et al t'reatedI 3
. mr.'ey transplant recipients with severe gytomegalovxrus_wﬁh
Snvl;d Improvement in 2 but pqu 1 retained Vgrafz function.
eraf man noted only a 59%.cl{mcal response in 17 renal allo-
b crecxpxents but the majority of thgse patients (12 of 17)
(unedyt_()megglowms pnegmonms.* A v1brolog1cgl response oc-
“nem!n 47% of the patients. Two patients with established
afte; mlzed cvtomegalovirus died despite ganciclovir pherap){, 1
Vigny umplg courses of tht? firug. Only 3 of the 6 patients with
!‘inedegflowrus pneumonitis responding to ganp_nclovu re-
'“Ktesta lograft fgncupn. The re§u]L§ of these initial reports
“—ers that gancxc}ovu_ thergpy instituted after the onset Qf
mum uC.VtOmegalovxru_s infection may not represent the opti-
se of this drug.” ™
n Our series ganciclovir was begun in all patients with a
BNO8Is of tissue invasive cvtomegalovirus infection, regard-
""V:ifithle Ct(lrtegory of dﬁsease severity (‘table 1). Viremia e
' !:edO(') ‘e of the patients and viruria in 85% (overall 92%).
Patients bdmg In the urine continued gsymptomqtlcall.\' in 2
Ut neither had recurrence of invasive disease. Per-

sistent viruria has been reported in up to 70% of the patients
treated with ganciclovir,” with no adverse impact on clinical
outcome. Treatment of cytomegalovirus with ganciclovir was
accomplished with only modest reductions in immunosuppres-
sion (usually azathioprine). The most common side effect ob-
served was leukopenia in 7 patients (19%), followed by throm-
bocytopenia in 2 (5%) and skin rash in 1. Leukopenia and
thrombocytopenia were transient and did not require cessation
of ganciclovir therapy. De novo anemia was not observed. In
patients with a functioning graft, renal function was likewise
not adversely affected by ganciclovir, with mean serum creati-
nine of 4.1 mg./dl. before and 3.8 mg./dl. after therapy.

There were no deaths in this series, with an actuarial 1-year
patient survival rate of 100%. All patients had clinical improve-
ment with course 1 of ganciclovir despite concurrent infections
in 8 (22%). Relapses occurred in 2 patients within 9 weeks of
the initial course of ganciclovir but both were successfully
retreated. The overall virological clearance rate of 92% com-
pares favorably with other reported series and usually occurred
within 1 week of treatment. Although the natural history of
viral shedding without treatment of cytomegalovirus is not well
documented, these results suggest that ganciclovir has an an-
tiviral effect in vivo.

The overall graft survival of 56% in this series is similar
to that reported previously in cytomegalovirus infected pa-
tients.” ' However, this series differs from these earlier reports
in several major respects. The definition of cytomegalovirus
(and therefore the use of ganciclovir) was restricted to patients
with absolute proof of tissue invasive disease, not merely sero-
conversion and/or viral shedding. All of our patients received
acyclovir prophylaxis, which has recently been shown to lower
the incidence (but not the severity) of clinical cytomegalovirus
in renal transplant recipients.'’ Thus, our patients acquired
cvtomegalovirus despite acyclovir prophylaxis and, therefore,
they may be regarded as a high risk group. Whether the patients
had received low dose or high dose prophylactic acyclovir had
no influence on the severity of cvtomegalovirus infection (p =
0.85). Of the patients in our series 81% had been treated for
rejection before acquiring cytomegalovirus. More than 50% of
the patients had received OKT3 either as prophylaxis for or
treatment of rejection. Therefore, this population was already
at higher risk of graft loss even had cytomegalovirus infection
not occurred.

These results have led us to a more aggressive approach in
patients with proved tissue invasive cytomegalovirus infections.
We believe that most are able to tolerate ganciclovir with only
a modest (25 to 50%) decrease in the dose of azathioprine. In
our experience cyclosporine can be continued at therapeutic
doses and steroid doses may be tailored individually. We have
continued to decrease or withhold immunosuppression in pa-
tients with moderate or severe infections and those with non-
functioning allografts. The efficacy of ganciclovir in the treat-
ment of tissue invasive cvtomegalovirus infection in renal
transplant recipients would best be studied in a controlled trial.
Our initial experience with ganciclovir suggests that early,
aggressive treatment of invasive cyvtomegalovirus infection can
be accomplished with little or no reduction in immunosuppres-
sion, thus, affording the opportunity for graft salvage and
optimum patient survival (100% in our series). We observed no

DU L

e

«
i



-

B e S . ook it

1392

progression of cytomegalovirus infection to life-threatening
disease with this approach. Reservation of ganciclovir treat-
ment only for patients with severe cytomegalovirus has met
with poor results.”!" The optimum use of this drug will require
further study and enthusiasm for its use must be tempered by
recent observations of the emergence of cytomegalovirus strains
resistant to ganciclovir.”! However, the limited toxicity and
prompt, uniform eradication of symptomatic disease observed
in our series indicate that ganciclovir is a valuable addition to
the therapeutic armamentarium in the management of cadav-
eric renal transplant recipients with tissue invasive cytomeg-
alovirus infection.
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