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SUMMARY

From January 1988 to January 1989 all the heart transplant and bone marrow
recipients at the Instituto do Coragao of the Hospital das Clinicas of the University
of Sao Paulo Medical School were studied for the incidence and morbidity associated
with herpesviruses infections after transplantation. Five bone marrow and 5 heart
transplant recipients were followed for a mean of 4.2 months post-transplantation.
All the patients were seropositive for cytomegalovirus (CMV) before admission and
80% experienced one or more recurrences during the observation period. Of the
12 episodes of CMV infection, that were identified in this study, 83% were accom-
panied by clinical or laboratory abnormalities. However, there was only one case
of severe disease. The overall incidence of infection for herpes simplex (HSV) was
50%. Although most of HSV reactivations were oral or genital, one case of HSV
hepatitis occurred. One of the 6 episodes of HSV infections that were treated with
acyclovir showed an unsatisfactory response and was successfully managed with
ganciclovir. All the individuals had anti-varicella zoster virus antibodies, but none
of them developed infection. The study emphasizes the importance of active diag-
nostic surveillance of herpesvirus infections in transplant patients. Both CMV and
HSVreactivations showed high incidence and important morbidity and thus, deserve
prophylactic therapy.
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INTRODUCTION

Herpesviruses are notable for their ubiquity, nosuppressed host. Of all the herpesviruses, cy-
latency and tendency to reactivate in the immu- tomegalovirus (CMV) is the agent most frequen-
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tly associated with serious disease and death®
8. 12. 13, 17. 23 A number of factors contribute to
the severity of cytomegalovirus infection in
transplant recipients. Primary infections as op-
posed to reactivations with the virus, the use
of immunosuppressive regimens containing an-
ti-lymphocyte antibodies and high doses of corti-
costeroids appear to be associated with more
serious illness® % 2%, In addition, the type of
transplant operation is an important determi-
nant of the morbidity due to CMV. For instance,
heart transplant recipients show the highest ra-
tes of cytomegalovirus reactivation, close to
100%, and bone marrow recipients have more
often pneumonia, the most severe complication
of CMV activity.

Infections caused by herpes simplex virus
(HSV) in many immunocompromised hosts are
unusually severe, slow to heal and associated
with prolonged viral shedding®. Recurrent HSV
episodes in these patients are often associated
with substantial pain and progressive ulcera-
tion. Furthermore, spread of infection to conti-
guous ordistant mucocutaneous sites or visceral
organs may complicate uncontrolled local le-
sions. Zoster in the transplant patients is also
more likely to be severe and prolonged, to lead
to scarring and disseminate?’.

Reports on the incidence and morbidity of
herpesviruses infections in transplant patients
from several North American centers are availa-
ble. Comparable information in our country were
not collected until recently. This study reports
the first results of a prospective survey of viral
infections in heart and bone marrow recipients
at the Instituto do Coracao of the Hospital das
Clinicas of the University of Sio Paulo Medical
School. Data have been collected to establish
the frequency and severity of CMV, HSV and
varicella-zoster virus (VZV) infections, to iden-
tify risk factors and determine prophylactic poli-
cies.

PATIENTS AND METHODS

Between January 1988 and January 1989 all
the patients admitted for either cardiac or bone
marrow transplantation at the Instituto do Co-
racao of the Hospital das Clinicas of the Univer-

sity of Sdo Paulo Medical School (Incor) were
studied prospectively for viral infection. The
subjects were daily evaluated and the following
clinical data were weekly recorded on the viral
study protocol: fever, respiratory insufficiency,
diarrhea, gastro-intestinal bleeding, nausea and
vomiting, jaundice, liver, spleen, or lymphnodes
enlargement and presence of mucocutaneous le-
sions suggestive of viral infection. The subjects
were also given routine chest radiograms, com-
plete blood cell counts, serum liver enzymes, bili-
rubin and amylase. Other diagnostic tests such
as bone marrow examination, endoscopy, biop-
sy, ophtalmologic evaluation were performed as
clinically indicated. Immunosuppressive medi-
cation, blood transfusions rejection episodes,
graft-versus-host disease and bacterial and fun-
gal infections were also recorded.

Viral Diagnosis

Specimens for virus isolation and sera for
antibody determination were collected weekly
during hospital admission and at clinic visits
thereafter.

Viral isolation. Urine, blood and oral swabs
were routinely inoculated onto human foreskin
fibroblasts, Vero and Hela monolayers. Genital
swabs and biopsy specimens were also studied
when clinically indicated. The inoculated hu-
man foreskin fibroblasts were observed for 4
weeks and the Vero and Hela cultures for 2
weeks. Viruses were identified by their typical
cytopathic effect and their presence was confir-
med, when needed, by electron microscopy, di-
rect immunofluorescence (DFA) using anti-CMV
monoclonal antibodies (Du Pont — NEN Re-
search Products, Boston, Ma) and dotblot with
guinea-pig anti-HSV hyperimmune serum!! 3%,

Antibody measurement. Antibodies were de-
termined in the pretransplant sera and v&eekly
thereafter. Anti-cytomegalovirus, herpes sim-
plex and varicella zoster IgG was measured by
enzyme linked immunosorbent assay (ELISA),
using antigens prepared in our laboratory, as
previously described?®®. IgM antibodies anti-
CMV and HSV and IgG anti-CMV were identified
by indirect immunofluorescence assay (IFA).
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The technique of the IFA has already been publi-
shed®.

Active viral infection was indicated by viral
isolation, presence of IgM antibodies, of fourfold
rise of the IgG titers.

RESULTS
Characteristics of the Study Population

Between January 1988 and January 1989, 10
patients were enrolled in this study. Five indivi-
duals underwent heart transplantation and the
remaining 5 were allogeneic bone marrow reci-
pients. There were 6 male patients and 4 females.
Their agesranged from 3 to 45 years, with a mean
0f26.8 + 12.3 years. The bone marrow transplant
subjects tended to be younger (mean of 18.2 and
range of 3 to 31 years) as compared to the heart
recipients (mean of 35 and range of 26 to 45
years). The patients were studied for an average
of4.2 months post-transplantation, ranging from
1 to 10 months. Post-transplant management of
heart recipients included the use of cyclosporin,
prednisone and azathioprine. Methylprednisolo-
ne was employed for acute rejection. Bone-mar-
row transplant patients received cyclosporin
and methotrexate. All the heart transplants had
one or more successfully treated episodes of re-
jection while on protocol. Anti-lymphocyte glo-
bulin was not available during this study. Two
bone marrow patients were retransplanted du-
ring the study. Acute graft-versus-host disease
was found in 2 patients. Antiviral prophylactic
drugs were not used routinely, although some
bone marrow transplant individuals randomly
received prophylactic acyclovir for brief periods
of time. Two bone marrow recipients died du-
ring the study.

Cytomegalovirus

All the patients were seropositive with res-
pect to CMV before transplantation. During the
virologic survey, 8 individuals,4 heart and 4 bone
marrow recipients, experienced one or more epi-
sodes of active cytomegalovirus infection. The
virus was identified only in the urine in 2 pa-
tients, only in the oral secretions in 3 cases and
in both urine and oral secretions in another 3
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individuals. On one occasion, CMV was detected
in the blood and small bowel biopsy specimen.
In these cases the viral shedding was present
for amean of23 =+ 15 days. Four additional episo-
des of CMV reactivation were identified by spe-
cific anti-CMV IgM production and fourfold rise
of anti-CMV IgG antibodies solely (table 1).

The 12 episodes of CMV reactivation occur-
red 88.6 = 67.8 days post-transplantation. There
was no relationship between CMV replication
and transfusion, rejection or graft-versus-host di-
sease. All the heart transplant patients and 2 bone
marrow recipients showed rejection during the
study. Among them, 4 heart transplant indivi-
duals and 1 bone marrow transplant subject had
CMV reactivation. All the heart recipients had
blood tranfusions 4 to 8 weeks before the episode
of active cytomegalovirus infection and all the
bone marrow transplant patients were also sub-
mitted to blood and platelet tranfusions. Granu-
locytes were not administered during this study.
Two bone marrow recipients underwent acute
graft-versus-host disease. One of them also sho-
wed concurrent cytomegalovirus active replica-
tion.

Of the 12 episodes of CMV reactivation/rein-
fection, 2 were completely asymptomatic. The re-
maining 10 were associated with clinical mani-
festations that might have been caused by cyto-
megalovirus. The most frequently observed ab-
normalities concurrent with CMV infection were
liver function test disorders (5 cases). In one of
the patients there were additional signs and
symptoms of hepatitis, including jaundice. None
of the 5 subjects had liver biopsies performed.
Fever was present in 3 out of the 12 CMV reacti-
vations. However, one of the patients had a con-
current fungal infection. Overall, there were he-
matologic disorders possibly due to CMV acti-
vity in 2 heart and 2 marrow recipients. One of
the heart transplant subjectshad a bone marrow
biopsy performed which showed diffuse hypoce-
llularity. A bone marrow recipient had severe
diarrhea and intestinal bleeding while CMV was
isolated from a small bowel biopsy and from the
blood. This patient, however, was also under-
going intestinal graft-versus-host disease which
might have contributed to the clinical manifes-
tations. There were 6 episodes of fungal or bacte-
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TABLE 1
Clinical and laboratory manifestations associated with active cytomegalovirus infection in transplant recipients.

Event no. Age T? Type :;lsr??r Drugs Diagnosis Manifestation Therapy OQutcome
1 32 HT 22 Cs, P? oral swab. >AP° none recovered
Aza IgM
2 45 HT 33 Cs, P urine, IgM > SGPT, > SGOT, > AP none recovered
Aza oral swab,
3 37 HT 54 Cs, P IgM fever, leucopenia® none recovered
Aza
4 28 HT 41 Cs, P urine, > IgG¢, fever, none recovered
Aza IgM thrombocytopenia®
5 3 BMT 4 Cs oral swab none none recovered
8 3 BMT 89 Cs > Ig > AP none recovered
ki 3 BMT 131 Cs > IgG > AP none recovered
8 17 BMT 31 Cs > 1gG none none recovered
8 31 BMT 82 Cs oral swab, > SGPT, > SGOT, > AP, none recovered
urine, IgM leukopenia
10 18 BMT 117 Cs IgM pancytopenia® none recovered
11 16 BMT 210 Cs, S urine none none recovered
12 16 BMT 250 Cs, 8 blood, fever, diarrhes, ganciclovir died

small bowel

intestinal bleeding

a) T = transplant; HT = heart transplant; BMT = bone marrow transplant.
b) Cs = cyclosporine A; P = prednisone; Aza = azathioprine; 8 = methylprednisolone;
¢) >AP = increased alkaline phosfatase; > SGPT = increased serum aspartate aminotransferase; > SGOT = increased serum

alanine aminotransferase.

d) > IgG = fourfold or higher increase of anti-CMV IgG serum titer.
e) leukopenia indicates leukocytes < 3000 cells/ml; thrombocytopenia indicates platelets < 100,000/m); important anemia was

considered when Hb < 10 g/ml.

rial infection associated with CMV active repli-
cation. In contrast, only 3 patients had non-viral
super-infection in the absence of cytomegalovi-
rus reactivation.

Only episode no. 12 of cytomegalovirus in-
fection was considered for specific treatment
with human gammaglobulin and ganciclovir.
Despite the therapeutic efforts, the patient died
with severe graft-versus-host disease and unsus-
pected fungal infection. At necrospy, CMV inclu-
sions were still present in the small bowel.

Herpes simplex

Nine out of the 10 patients enrolled in this
study had antibodies anti-HSV prior to trans-
plantation. In 5 of these individuals (2 heart and
3 marrow recipients) herpes simplex reactiva-
ted on 6 occasions, at 113 * 97 days post-trans-
plantation. The HSV infections were identified

by isolating the virus from oral secretions, from
perineal swabs or blood (table 2). Furthermore,
2 bone marrow transplant recipients also produ-
ced anti-herpes IgM in response to the viral repli-
cation. All the episodes of HSV infection were
accompanied by clinical symptoms. Four pa-
tients had local reactivations: 3 with oral-labial
manifestations and one case with genital lesions.
One patient showed clinical and laboratory he-
patitis associated with viremia and asymptoma-
tic oral HSV excretion. A liver biopsy was not
obtained, but the patient improved on intrave-
nous acyclovir. The remaining HSV reactivation
episode represented disseminated disease, since
the patient displayed both oral and genital le-
sions and the virus was identified at these sites
and in the urine too.

All the patients received acyclovir after the
diagnosis of active herpes infection was establi-

shed. In all but one case there was a satisfactory
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TABLE 2
Clinical and laboratory manifestations of Herpes simplex infections in transplant recipients.

Time

Eventno. Age Type pOSt-T Drugs Diagnosis Manifestation Therapy Outcome
1 45 HT 33 Cs, P oral swab, oral-labial acyclovir recovered
Aza
2 37 HT 27 Cs, P peri-anal genital acyclovir recovered
Aza swab
3 3 BMT 101 Cs oral swab oral-labial acyclovir recovered
4 31 BMT 54 Cs oral swab, hepatitis acyclovir recovered
blood, IgM
5 16 BMT 203 Cs, S oral swab oral-labial acyclovir recovered
[ 16 BMT 260 Cs, 8 oral swab, oral-labial, acyclovir persisted
urine, IgM genital ganciclovir recovered
cervical swab
clinical response and the viral shedding was no lon- DISCUSSION

ger present after 7 days of therapy Oite bone
marrow transplant recipient presented with le-
sions that did not improve with acyclovir and
the virus excretion continued after 2 weeks of
therapy. This individual was eventually treated
with ganciclovir, for a concurrent CMV infection,
and HSV was no longer detected at the following
weekly control.

Two patients, a bone marrow and a heart
recipient showed 3 episodes of simultaneous
HSV and CMYV infections, determined by viral
culture. The agents were specifically identified
by dot-blot and direct immunofluorescence, res-
pectively. In one case, the patient had genital
herpes and hepatitis. The latter was ascribed
to the cytomegalovirus, because it was present
before HSV had been isolated and, in contrast
to the genital lesions, it did not respond to acy-
clovir. Another individual had small bowel CMV
infection associated with disseminated HSV di-
sease on one occasion and another episode of
oral-labial herpes and decrease of all blood cell
series which might have been due to CMV infec-
tion.

Varicella-zoster virus

Although all the patients presented with an-
ti-VZV IgG antibodies measured by ELISA,
prior to transplantation, none of them had zoster
during the study.
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This prospective virologic study emphasizes
the importance of cytomegalovirus infections in
transplant patients. The rate of infection that
we found, 80% in both heart and marrow reci-
pients, isin accordance with other studies where
the frequency of CMV infection varied between
50 and 100%?% 2°. Clinical and laboratory abnor-
malities were present in 83% of the episodes (10
out of 12) which suggests that symptomatic di-
sease might be more common than it was pre-
viously reported (30%)% * 23, Liver function tests
abnormalities were the most frequently obser-
ved disorders followed by fever, leukopenia and
thrombocytopenia. There were no cases of CMV
pneumonitis, the most feared complication of cy-
tomegalovirus infection, that carries an 85% mor-
tality rate and accounts for 50% of the deaths
in bone marrow transplant subjects. However,
there was one episode of severe CMV gastro-in-
testinal disease performing an 8% rate of serious
illness. Cytomegalovirus infection has been
shown to predispose to bacterial and fungal su-
perinfection in transplant patients® 2! 23, In this
study, CMV replication was associated with 6
of the 9 episodes of nonviral infection.

The risk of developing a CMYV infection post-
transplantation was shown to depend on several
factors: recipient seropositivity, use of high dose
corticosteroids and anti-lymphocyte globulin for
reactivations; donor seropositivity, number of
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blood transfusions and particularly granulocy-
tes administration for primary infection® 1o 20
2, More recently, it has been demonstrated that
seropositive transplant patients may be reinfec-
ted with a different CMV strain after transplan-
tation'®. In the setting of reinfection the hosts
might develop overt disease more frequently and
ofincreased severity when compared with reacti-
vation infection subjects. Reinfections were as-
sociated with elevated number of blood transfu-
sions and donor seropositivity. In this study, the
donor status was not always available and the
incidence of CMV infection did not vary accor-
ding to the blood transfusions. Furthermore, we
did not observe any clear positive or negative
correlation between cytomegalovirus replica-
tion and rejection or graft-versus-host disease,
respectively, as it has been suggested® !¢, Howe-
ver, in the heart transplant patients all the CMV
infections occurred simultaneously with graft re-
jections. The same observation was previously
reported inrenal transplant patients!®. Although
this parallel in onsets may have reflected only
a coincidental similarity of host-versus-graft di-
sease and the incubation period of CMV injection,
there might be a more fundamental relationship
between the two events.

Important progress has been recently achie-
ved in the treatment of cytomegalovirus infec-
tions. Several studies demonstrated good results
with the use of ganciclovir in immunocompro-
mised hosts with severe CMV disease added of
hyperimmune gammaglobulin in cases of CMV
pneumonia® 2. Because ganciclovir therapy car-
ries a significant risk of leukopenia, azospermia
and minor renal and hepatic toxicity, treatment
has been recommended only in cases of life or
vision threatening infections. In this study only
one patient fulfilled the aforementioned criteria.
Foscarnet is a less toxic drug that has shown,
in preliminary communications, comparable ef-
ficacy with ganciclovir®. If confirmed, this fin-
ding might determine a broader indication for
specific anti-CMV therapy. Furthermore, severe
infections with cytomegalovirus could be pre-
vented in transplant patients who received acy-
clovir prophylaxis or anti-CMV hyperimmune
globulin® * % 26 33 Ganciclovir is also being
evaluated for prophylaxis in heart and bone mar-
row recipients.

As reported in other organ allograft reci-
pients, HSV infections were quite common (50%)
and mostly due to reactivation of latent virus.
Mucocutaneous non-severe infections were
found in 40% of the patients and were easily ma-
naged with antiviral therapy. A similar good the-
rapeutic response was observed in a patient
with presumed herpetic hepatitis. However, a
bone marrow recipient who had previously recei-
ved therapeutic acyclovir, developed resistant
HSV disease, that responded only to ganciclovir.
The emergence of acyclovir resistant strains of
pathogenic herpes simplex has not been a pro-
blem in the normal host, even after long term
prophylaxis and it has rarely been described in
immunocompromised patients® ?*. Because of
the ubiquity of HSV infections and the high reac-
tivation rate in transplant recipients most bone
marrow transplant centers have routinely used
prophylactic acyclovir during the first 4 months
post-transplantation.

VZV infections were not detected in this stu-
dy. This was not unexpected, since the rate of
VZV reactivation in transplant recipients is be-
low 10%°% 7.

It is interesting to note that concurrent her-
pes simplex and cytomegalovirus infections
were observed on 3 occasions, in 2 patients. This
finding argues against viral inhibition between
CMV and HSV in immunocompromised hosts
and underscores the need of accurate diagnostic
methods.

The study emphasizes the importance of ac-
tive diagnostic surveillance of herpesvirus infec-
tions in transplant patients. Both CMV and HSV
reactivations were quite common in the heart
and marrow transplant recipients and carried
important morbidity. We conclude that these pa-
tients deserve prophylactic therapy.

RESUMO

Infec¢des causadas por citomegalovirus e ou-
tros virus do grupo herpes em transplantados
cardiacos ¢ de medula dssea.

De janeiro de 1988 a janeiro de 1989 todos
os pacientes submetidos a transplante de cora-
¢do ou de medula 6ssea no Instituto do Coracéao
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do Hospital das Clinicas da Faculdade de Medi-
cina da Universidade de Sdo Paulo foram estu-
dados quanto a incidéncia e morbidade das infec-
coes pos-transplante causadas por virus do gru-
po herpes. Cinco recipientes de medula Ossea
e 5 transplantados cardiacos foram observados
por um periodo médio de 4.2 meses ap6s o trans-
plante. Todos os pacientes tinham sorologia po-
sitiva para citomegalovirus (CMV) antes do
transplante e 80% desenvolveram uma ou mais
recorréncias durante o periodo de observacao.
Dos 12 episédios de infecdo por CMV detectados
neste estudo, 83% foram acompanhados por al-
teragoes clinicas oulaboratoriais. Apenas um ca-
so apresentou doenca grave. A incidéncia de in-
feccoes causadas por virus Herpes simplex
(HSV), foide 50%. Apesar da maioria dasreativa-
coes do HSV fossem representadas por lesdes
orais ou genitais, houve também um caso de he-
patite por HSV. Um dos 6 episddios de infeccéo,
por HSV que foram tratados com aciclovir ndo
respondeu ao tratamento. Posteriormente, o pa-
ciente se beneficiou com o uso de ganciclovir.
Todos os individuos apresentavam antes do
transplante anticorpos anti-virus da varicela
zoster. Porém, ndo houve nenhum caso de reati-
vacao. Este estudo realca a importancia do con-
trole diagnéstico ativo das infecgoes por herpes-
virus em pacientes transplantados. Tanto as in-
fecgdes causadas por CMV como por HSV mos-
traram alta incidéncia e grande morbidade indi-
cando a necessidade de quimioprofilaxia.
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