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Twenty-two post-orthotropic liver transplant (OLT) recipients
were studied to investigate the clinical, laboratory and histopatho-
logical differences between rejection and CMV infection. The
mean age at the time of transplantation was five years. Nine of 22
(41 %) patients developed positive CMV, CF-IgG and IgM
antibody titers and cultures for CMV following surgery, and three
(group 1a) developed interstitial pneumonitis. CMV specific inclusion
bodies were found in lung and liver biopsies. Two patients in
group 1a were treated successfully with DHPG and decreasing
immunosuppressive treatment, while the third died. Clinical
presentation of rejection episodes were similar in all groups. CMV
infected patients (group 1) received more transfusions of blood and
blood products than the non-infected patients (group 2). Rejection
episodes occurred sooner and more frequently in group 1a than in
group 1b (CMV infected-asymptomatic) and group 2 (non-
infected). Group 2 received fewer steroid boluses as well as
azathioprine and OKT 3. A percutaneous liver biopsy with routine
stains helped detect CMV when inclusion bodies were seen. We
conclude that culture proven CMV infection is common post-OLT.
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Severe CMV infection occurred more frequently in those who had
received greater doses of immunosuppressive therapy for
possible graft rejection. Monitoring CMV infection following OLT

is absolutely necessary. After OLT, decreasing the immuno- g
suppressives and using antiviral agents are important in the
management of CMV infection. Key words: cytomegalovirus
infection, liver graft rejection, differential diagnosis, risk factors,
treatment.

Severe cytomegalovirus (CMV) infection is frequently detected in the immediate
post - operative period following organ transplantation, at a time when the patient
is subject to high - dose immunosuppressive therapy 18, In liver transplant
patients, the clinical manifestations of CMV infection may mimic liver graft
rejection. Graft rejection, however, is treated with higher doses of immunosup-
pressive drugs. Since CMV viral replication and infection may be enhanced under
these circumstances, the need for rapid and early detection of infection is
necessary.

The aims of this study were (1) to determine the clinical and laboratory
manifestations of CMV infection (2) to learn how CMV infection differs from liver
graft rejection (3) to indicate the risk factors for developing CMV infection, and (4)
to record the management and treatment of both conditions in post — orthotropic
liver transplant (OLT) patients.

Material and Methods

Twenty-two patients who received OLT were retrospectively studied in the
Department of Pediatrics, University of California, Los Angeles (UCLA) from
March, 1984 to May, 1986. The mean age at the time of transplantation was five
years and two months (range: seven months to 16 years). There were thirteen
females and nine males. Pre-operative diagnoses of liver diseases were: biliary
atresia (14 patients), alfa-1 antitrypsin deficiency (three patients), familial
cholestasis syndrome (two patients), cryptogenic cirrhosis (one patient),
hepatoblastoma (one patient) and leiomyoma with liver metastasis (one patient).
All the patients were evaluated for CMV Iinfection by serologic methods
(complement fixation-IgG and CMV specific antibody) and/or urine, blood and
throat cultures pre-operatively. If the patients developed clinical and/or
biochemical evidence of graft rejection post-operatively, CMV serology was
similarly obtained, as well as urine, throat, blood, and/or bronchia lavage for CMV
cultures. Percutaneous liver biopsy was performed as indicated for diagnosis and
management of presumed graft rejection. The biopsy, stained with hematoxylin
and eosin, was also evaluated for CMV by routine light microscopy. The biopsies
of the patients who had unexplained liver dysfunction, positive CMV cultures or
interstitial pneumonitis were studied for CMV using the immunoperoxidase
technique (Enzo Biochemical Inc, New York). All biopsy slides were reviewed by
two pathologists to determine features of rejection and CMV infection.
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in the lung and liver biopsies of two cases. All the patients had fever (38-39 °C)
with each rejection episode without positive cultures for infectious agents other
than CMV. One patient developed gastrointestinal bleeding and became septic
due to E. coli and Pseudomonas. She died four months after OLT, secondary to
sepsis, gastric perforation and bleeding, and liver dysfunction. She had not
received any anti-CMV treatment. The other two patients were treated with
DHPG successfully for 10 days and steroid boluses were discontinued. Based on
therapeutic blood levels, the oral cyclosporine dosage was 20-30 mg/kg/day and
oral prednisone 1-2 mg/kg/day. In these patients clinical signs of pneumonia and
skin rash improved markedly, and serum transaminase and bilirubin levels
dropped to normal in 10 ten days, without additional immunosuppressive
medication.

Six patients (group 1b; asymptomatic group) were found to have positive cultures
from one or more sites. In four patients, the blood and saliva cultures were
positive, whilst urine cultures were positive in all six patients. They did not
develop CMV-related pneumonia, and neither was CMV detected in the liver
tissue by culture or immunoperoxidase methods. All patients in group 1 had
elevated complement-fixing antibody (CF) titers for CMV. Following DHPG
treatment, two patients developed markedly higher titers than the pre-treatment
levels.

Thirteen patients (group 2) did not have positive cultures for CMV. Laboratory data
including cuiture and serology results, and mean values of liver function tests
obtained during rejection episodes are given in Tables Il and Ill. Group 1 patients
received 59 = 35 units of blood or blood products as compared with 25 £ 12 units
in group 2 patients; these products were not tested for CMV.

TABLE Il: Laboratory Data of Post-OLT Patients

CMV infected Non-infected
Symptomatic Asymptomatic
n:3 n:6 n:13
Cultures” 3 6 0
CF G" Pre-transplant 2 1 2
Post-transplant 3 6 3
IgM* 3 2 0

* No. of positive









The level of immunosuppression was markedly higher in the patients who
became infected with CMV. Although all transplant patients received cyclospor-
ine, which acts on T cells and may promote CMV infection, group 1a also received
a great number of methylprednisolone pulses and/or monoclonal antibody. The
latter is recognized to promote CMV infection in transplant patients by increasing
immunosuppression. In this study there was a correlation between the degree of
immunosuppression and CMV infection. Another characteristic of those with
CMV infection was the use of a fourth immunosuppressive agent, azathioprine.
Although none of our patients had a positive culture for CMV prior to
transplantation, two patients in group 1a had positive CMV specific CF titers, and
were transfused with multiple units of blood and blood products, which are
potential sources of CMV10-12_|n our program, these products were not routinely
tested for CMV.

In a comparable situation seen in renal transplantation, CMV infection is most
often caused by a virus transferred by a transplanted kidney from a CMV antibody
positive donor13, Knowing the donor’'s CMV status is important in order to predict
the possibility of this complication.

Serologic tests can be useful in the diagnosis of CMV. Complement-fixing
antibodies are typically elevated in infected children. However, they do not
discriminate between passively acquired immunity and active infection4, In an
immunocompromised patient, the antibody response to CMV infection will be
different15, Only one-third of renal transplant patients produce CMV specific IgM
antibodies with recurrent infections which can be useful in diagnosing active
infection16.17, In our series, steadily increasing CF titers and positive IgM
antibodies were found in all symptomatic patients with CMV disease; CF titers
rose markedly following antiviral treatment with decreased immunosuppression.
An accurate diagnosis of CMV in immunocompromised patients requires a
combination of serologic markers and viral isolation14.18,

During CMV infection, there are a wide range of histopathological changes which
occur in the liver and are related to the immune status of the donor8-15, Although
cytomegalic inclusion bodies were detected in two of our patents, who had
clinical CMV disease, it was a late phenomenon8.20, The immune status of the
patient, rapid degeneration of the hepatocytes, delayed diagnosis and sampling
error in needle biopsies may be the factors explaining their absence2!. CMV
specific immunoperoxidase stain may be helpful in detecting CMV in tissues.
Another specific diagnostic feature of a liver infected with CMV is granuloma-like
clusters of polymorphonuclear leukocytes surrounding infected hepatocytes!9,
One of .our patients had such intraparenchymal PMN accumulation without
inclusion body bearing cells. Although CMV has been reported as a cause of
granulomatous hepatitis, none of our patients had this finding19.22, The
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