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SUMMARY A prospective study of 84 renal graft recipients demonstrated cytomegalovirus (CMV)
disease after transplantation in 37% of patients. Reactivation infection was found in 20 of 44
patients (46%) who were seropositive for CMV prior to transplant and primary CMV disease
occurred in 11 of 40 (28% ) initially seronegative patients. Nearly all cases of primary disease (91%)
were associated with symptoms and in these cases CMV was probably acquired via the donated
kidneys. Only 35% of the reactivation infections were associated with clinical symptoms. Actuarial
life tables indicated that CMV disease did not reduce the length of graft survival. Herpes simplex
virus (HSV) infections were diagnosed in 44 (52%) of the patients and included a fatal case of

disseminated disease associated with hepatitis.

It is widely recognised that an unwelcome result of
the impaired immunological competence after renal
transplantation is the increased susceptibility of renal
transplant recipients to some viral infections.'~
Herpesviruses, such as CMV, cause most episodes of
overt viral disease after transplantation.? The hosts’
susceptibility to herpesvirus infection probably
results from impairment of the cellular immune
response.® Although primary CMV infection may
result in symptomatic disease, often severe and
sometimes fatal, reactivation of endogenous virus
usually results in less severe and often asymptomatic
infection.? It remains unclear what effect CMV
disease has on the length of graft survival or whether
it can precipitate acute rejection episodes. This study
attempted to determine the incidence of CMV and
HSV disease after renal transplantation and, in
particular, the effect of CMV on graft survival.

Patients and methods

Virus infections were monitored in 84 patients
receiving renal transplant at Manchester Royal
Infirmary between September 1979 and April 1981.
Six patients had grafts from live related donors and
the remainder received grafts from cadavers. All
patients were given azathioprine and prednisolone’
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except for a small group (1l patients) admitted
towards the end of the study who received
cyclosporin A (17 mg/kg body weight/day). Urine,
saliva, and clotted blood samples were collected for
viral studies from each patient at the time of
transplant and fortnightly for three months.
Thereafter, specimens were taken monthly for a
further five months and whenever possible after that
time. Serum was obtained from 40 of the renal
donors. Additional specimens were collected at the
discretion of the clinicians if the graft recipient
developed symptoms suggestive of a viral illness.
Specimens for virus culture were collected into
transport medium containing 50% sorbitol and 0-4%
bovine serum albumin in Hanks' buffered saline. All
specimens were inoculated onto monolayers of
human embryo fibroblasts established at NMRVL
and of proven susceptibility to CMV, primary
monkey kidney, HEp-2 cells and a continuous line of
vervet monkey kidney (VERO) cells. Cell cultures
were maintained for 3 to 4 wk and viruses identified
by their cytopathic effect followed by neutralisation,
where appropriate. Donor and recipient sera taken
before transplant were tested at a V4 dilution for the
presence of CMV-specific antibody by an indirect
fluorescent antibody method using FITC-conjugated
antihuman whole serum (Wellcome Laboratories).
Thereafter recipients sera were routinely tested for
antibodies to HSV and CMV by a microtitre
complement fixation (CF) test starting at a serum
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dilution of 1/10. Sera were tested for antibody to
other viruses, such as adenovirus, influenza A and B
and paramyxoviruses types 1, 2 and 3 when patients
showed symptoms of virus disease. All patients were
tested every three months for the presence of
hepatitis B virus surface antigen by a passive
haemagglutination test (Hepatest, Wellcome
Laboratories).

Viral infections were diagnosed by isolation of
virus and/or a fourfold or greater rise in CF antibody.
Actuarial life tables for graft survival were plotted as
described by Peto et al.®

Results

Evidence of CMV disease was found in 31 of the 84
patients (37%) after renal transplant. Prior to
transplant CMV-specific antibody was found in 44 of
the 84 patients (52%) using the immunofluorescence
test. Primary CMYV infections were diagnosed in 11 of
the 40 (28%) patients who were initially seronegative
for CMV and reinfections or reactivation infection
identified in 20 of the 44 (46%) patients who were
seropositive before transplant (Table 1). The
majority of CMV infections were diagnosed between
30 and 90 days after transplant, somewhat later than
the bulk of HSV infections (Table 2). The earliest and
latest CMV episodes occurred 11 and 165 days after
transplant respectively and the mean time to
diagnosis of primary and secondary infections was
identical in both cases (54 days).

The most common clinical effects of primary CMV
disease, in the absence of other acute complications,
were raised temperature, leucopenia and
thrombocytopenia (Table 3). Primary CMV disease
was nearly always symptomatic (91%) and clinically
more severe than reactivation infection (35%
symptomatic) which, when overt, was limited to
slightly raised temperatures and leucopenia. Primary
disease was associated in five cases with signs of
respiratory infection which varied from a mild cough
with no radiological evidence of pneumonia (in four
cases) to severe pneumonitis (one fatal case). CMV
was isolated from the nasopharynx in all five patients,
three patients seroconverted to CMYV, but the
antibody response in the fatal case was minimal.
Other observed abnormalities included
hepatosplenomegaly, atypical mononuclear cells and
abnormal liver function tests. The results indicated
that the graft may be the means of transmission of
CMV to susceptible (CMV-seronegative) recipients
(Table 4).

The CMV antibody status of the renal donor was
known in 21 of the 40 recipients who were
seronegative before transplant. The six seronegative
patients who received kidneys from seronegative
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Table 1 Primary and secondary cytomegalovirus (CMV)
disease in renal transplant recipients

*CMYV antibody status CMYV disease % of group
before transplant with CMV disease
Positive 44 20 (secondary) 46

Negative 40 11 (primary) 28

fluc ibod:

*Determined by an indirect i y test.

Table2 Occurrence of cytomegalovirus (CMV) and herpes
simplex virus (HSV) disease in renal transplant recipients

Viral episodes after tr I

Days after transplant

0-29 30-59 60-89 2]
CMV 6 15 7 3
HSV 34 9 1 0

Table 3 Clinical symptoms associated with primary and
secondary cytomegalovirus (CMV) disease in renal
transplant recipients

No of patients Symptoms
Leucopenia Fever  Thrombocytopenia
<500 WBC x 10°/1 >37-5°C <100 x 10°/1
Primary CMV 11 9 (82%) 8(73%) 4(36%)
Secondary CMV 20 7 (35%) 2(10%) 0(0%)

Table4 Cytomegalovirus (CMV) disease in relation to the
CMYV antibody status of the renal donor and recipient

*CMV antibody *CMV antibody No of No of patients
status of recipient  status of donor  patients with CMV disease
- - 6 0(0%)

- + 15 6(40%)

+ - 4 2(50%)

+ + 16 7 (44%)

*Determined prior to renal transplant using an indirect immunofluorescent antibody
test.

donors remained free of CMV disease whereas 6 of 15
(40%) seronegative patients who had kidneys from
seropositive donors developed infection. The CMV
antibody status of the renal donor did not appear to
influence the development of CMV disease in
patients who were seropositive before transplant.
The overall appearance of life tables for patients
with CMV disease and those without the infection
were similar (Figure) and their actuarial graft survival
values at one year were 68% and 63% respectively
(value for all grafts was 65%). The life tables for
patients with or without CMV disease were compared
using the logrank test.® The X?value obtained showed
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no significant difference between the two groups ( X*
= 0-326). The mean number of rejection episodes per
patient in the first 90 days after transplant was similar
with or without CMYV disease (1-3 per patient, CMV
group; 1-0 per patient, non-CMV group) and there
appeared to be no association between episodes of
acute rejection and CMV disease.

Evidence of HSV infection was found in 44 (52%)
patients after transplant. Virus was cultured from the
oropharynx in all cases and 13 patients (30% ) showed
a fourfold or greater rise in CF antibody. Excretion of
HSV was detected earlier than CMV, most patients
(77% ) shedding virus within the first 30 days and all
by 90 days (Table 2). Eleven patients developed oral
HSV lesions, three of these having orofacial lesions.
In two cases the lesions persisted for several weeks.

The only other viral episodes detected were three
cases of adenovirus disease and a case of varicella-
zoster, none of which was related to acute rejection
episodes. The adenoviruses were associated with
cases of upper respiratory infection and the courses of
these illnesses were unremarkable. There were no
cases of serum hepatitis in any of the patients
throughout the course of the investigation. Nine
patients died during the course of the investigation
and virus infections undoubtedly contributed to two
of these fatalities. A 37-year-old woman developed
disseminated HSV infection with hepatitis and died
on the 23rd day after transplant.® A 56-year-old man
developed CMV pneumonitis and died 47 days after
transplant. CMV was isolated from saliva, bronchial
aspirate, and spleen and CMV inclusion bodies were
seen in lung tissue obtained at necropsy.

The above patients were given the antiviral drug
adenine arabinoside (vidarabine) with little effect. A
further patient who had pyrexia and was excreting
HSV improved rapidly after treatment with
vidarabine, but a causal relation cannot be claimed.
Idoxuridine (30 or 40%) in dimethyl sulphoxide was
used successfully on several occasions to ameliorate
the effects of orofacial herpes simplex.

Walker, Longson, Mallick, Johnson
Discussion

Thirty-five per cent of all the patients had CMV
infections following transplant and of those who were
initially seropositive 46% had evidence of CMV
disease. This figure is lower than that reported by
some workers for reactivation infections (91%, Betts
et al;'" 97%, Chatterjee et al' but somewhat nearer to
that recorded by Warrell et al> (62%). There is no
obvious explanation why we detected such a low rate
of reactivation infections as the incidence of primary
CMV disease in our seronegative patients (28%) was
not far removed from that (35%) reported by Warrell
et al.? It is possible that the “low dose™ steroid
regimen used in our study permitted fewer
reactivation infections than have been observed in
patients undergoing more aggressive chemotherapy.

The results obtained in this study support previous
observations that CMV can be transmitted with the
graft as none of our seronegative patients given
kidneys from seronegative donors developed
infection, whilst 40% of seronegative patients
receiving kidneys from seropositive donors acquired
CMYV disease.

Blood transfusions given to seronegative patients
were not tested for CMV antibody before use,
indicating that in our study there was no evidence of
CMYV being transmitted in stored blood. However,
the number of patients involved was small (6) and the
possibility of the transmission of CMV to
seronegative patients by this route merits further
investigation. The overall incidence of primary CMV
disease in our patients (13%) was similar to that
reported by Warrell er al> (13-8%) and as in their
study almost all patients with primary infection were
symptomatic. In comparison, only 35% of our
patients with secondary CMV disease were
symptomatic. Most CMV disease was encountered in
the second month after transplant and unlike other
authors, we did not find that primary infection
occurred earlier after transplant than reactivation
disease. However, the number of our patients with
primary disease was small (11) and this result may be
unreliable.

Graft survival was apparently not affected by CMV
disease and indeed was marginally better in patients
with the infection. Although there was a slightly
increased incidence of rejection episodes in patients
with CMYV infection, there was no correlation in time.
However, CMYV infection and primary disease in
particular was responsible for individual episodes of
morbidity and mortality. Opinion is divided on
whether or not CMV disease is associated with
episodes of rejection. Several studies have failed to
demonstrate a relation.? '>'* This view is contradicted
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by other authors.'°'*** Further careful studies of
large groups of patients are obviously required.

The incidence of HSV infection in our patients
(52%) was similar to that reported in previous studies
(47% , Warrell et al;? 54% , Korsager et al*'). Asin this
previous work the most common clinical
manifestations of HSV disease were oro-facial lesions
although a fatal case of disseminated HSV with
hepatitis was documented.® There was a surprisingly
low incidence of varicella-zoster and other viral
infections in our patients. It is possible that some
episodes of acute viral illness were “missed”” during
the later stages (>3 months) of the follow-up if they
occurred between visits to the renal clinic.

The use of the immunosuppresant cyclosporin A
after renal transplantation is becoming more
widespread and as yet there is little information on
virus infections in patients on this regimen. The small
number of patients in this study given cyclosporin A
does not allow a valid comparison of virus infections
in this group compared with patients taking steroids
but work on this aspect is continuing and will be
reported at a later date.
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