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ABSTRACT

There is limited information regarding the administration of live
vaccines to paediatric transplant patients who are at increased risk
of infection. A 7-year-old liver transplant patient who had evero-
limus therapy was evaluated for Measles-Mumps-Rubella (MMR)
vaccination. After checking the lymphocyte count, immunoglobu-
lin G, and serum everolimus levels, the MMR vaccine was admin-
istered. No side effects were observed during follow-up, and the
antibody levels were found to be positive after two months. This
article presents a case of paediatric solid organ transplantation
patient who received a measles-mumps-rubella vaccination while
receiving immunosuppressive everolimus therapy.
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OZET

infeksiyon riskinin artmis oldugu pediatrik transplantasyon
hastalarinda canli agilanin uygulanmasi ile ilgili bilgiler sinirli-
dir. Yedi yasinda, halen evorolimus kullanmakta olan karaciger
nakli hastasi Kizamik-Kabakulak-Kizamikgik (KKK) asisi yapilmak
amaciyla degerlendirildi. Lenfosit sayisi, immunoglobulin G ve
serum everolimus dizeyleri kontrol edildikten sonra KKK agisi
uygulandi. izlemde yan etki saptanmayan olguda, iki ay sonra
bakilan antikor dizeyleri pozitif bulundu. Bu yazida immino-
supresif everolimus tedavisi alirken Kizamik-Kabakulak-Kiza-
mikgik asisi uygulanan bir pediatrik solid organ nakli olgusu
sunulmaktadir.

Anahtar Kelimeler: Cocuk, asilama, everolimus, solid organ
nakli

INTRODUCTION

Children who receive solid organ transplants (SOTs) are
at an increased risk of vaccine-preventable infections.
Although the use of live attenuated vaccines in children
after SOT is still controversial, there is increasing litera-
ture showing that live attenuated vaccines are safe and
effective in selected cases receiving immunosuppressive
therapy after transplantation (1). In this article, we pres-
ent a paediatric solid organ transplantation patient who
was given a measles-mumps-rubbella (MMR) vaccination
while receiving immunosuppressive everolimus treat-
ment.

CASE PRESENTATION

A 7-year-old liver transplant patient was evaluated for the
Measles-Mumps-Rubella (MMR) vaccine. The patient, who
underwent transplantation at 11 months of age, was given
inactivated vaccines six months and varicella vaccine three
years after the transplant while on tacrolimus treatment.
The patient, who had no history of rejection, had been
using everolimus instead of tacrolimus for two years due
to recurrent angioedema and had not received any other
treatment or blood products. His lymphocyte count was
1620/mm?3, IgG was 620 mg/dl, CD4/CD8 ratio was 1.68%,
and the last two serum everolimus levels were 3 ng/mL
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and 2.7 ng/mL. After obtaining consent from the family,
the MMR vaccine was administered to the serologically
negative case, and no side effects related to the vaccine
were detected. Specific IgG antibodies were measured us-
ing the chemiluminescent immunological method (CLIA)
with the VIRCLIA® KIT assay after two months of vaccina-
tion. Values above the 1.0 signal cut-off ratio (S/CO) were
considered positive (2). The MMR vaccine was found to be
immunogenic in the patient on everolimus treatment, as
the antibody titres for measles, mumps and rubella were
found to be 1.5, 2.2 and 30.5 S/CO, respectively.

DISCUSSION

Children receiving SOTs are likely to have an increased risk
of vaccine-preventable infections. The considerable mor-
bidity, mortality and costs associated with these infections
highlight the importance of immunisation of all transplant
candidates and recipients, especially children aged two
years and younger (3). During outbreaks, transplanted
children are at a high risk of exposure to measles and are
more likely to develop life-threatening complications such
as pneumonia, encephalitis and myocarditis (4).

The recommended essential criteria for the administra-
tion of attenuated live vaccines after SOTs have been
a-established/presented in Pediatric Transplantation
consensus meeting (5). MMR vaccine (except com-
bined MMRV) is considered safe in patients more than
one year after liver or kidney transplantation and two
months after an episode of acute rejection, who are clin-
ically stable, can be closely monitored, and meet certain
criteria for “low-level” immunosuppression as defined
in the guidelines; for steroids (prednisone equivalent)
<2 mg/kg/d or total cumulative <20 mg/d, for tacrolim-
us <8 ng/mL for two consecutive readings and for cyc-
losporine <100 ng/mL for two consecutive readings. Pa-
tients also need to meet the minimum immune criteria
defined by absolute lymphocyte count (ALC) >1500 for
children <6 y and >1000 cells/pL for children >6 years,
CD4 >700 cells/pL for children <6 y and >500 cells/pL for
children >6 years and normal total serum IgG levels for
age (5). In our case, the MMR vaccine was administered
six years after transplantation and after evaluating the
IgG levels, lymphocyte count, lymphocyte profile tests,
and everolimus levels.

There is no clear information about what blood level of
everolimus is considered low immunosuppression. The
target blood everolimus level to prevent rejection has
been reported to be 3-8 ng/ml when used in combination
with low-dose tacrolimus and 5-10 ng/ml when used alone
(6-8). The only paper in the literature regarding the admin-
istration of live vaccines during everolimus treatment re-
ported that the MMR vaccine was safe and immunogenic
in children who had undergone liver transplantation. In this
study, two consecutive serum everolimus levels <5 ng/ml

were accepted as the criteria for live vaccine administra-
tion (9). In our patient who was switched from tacrolimus
to everolimus because of angioedema, everolimus levels
were below the minimum blood concentration levels in-
dicated in the studies, and the level at the time of vaccine
administration was the lowest in the last 3 months.

A recent study has revealed that immunisation with live
attenuated vaccine showed a high seroconversion rate for
those who met the clinical criteria after liver transplantation
(10). In another research, the seroprotection rates for mea-
sles, rubella, mumps, and varicella were generally low in
children after the first post-transplant accination and a sig-
nificant number of recipients required re-vaccination. Sero-
logical evidence of seroprotection following immunisation
should be routinely checked (11). In our case, seroconver-
sion occurred after a single dose of the MMR vaccine.

To date, it has been reported that a live attenuated vac-
cine has been administered to 2091 people who receive
immunosuppressive drugs (1). Twenty-three patients
(1.1%) became infected with the virus strain used in the
vaccine, which was the varicella virus in 21 patients. No
serious life-threatening complications have been report-
ed. Shinjoh et al. reported no severe side effects after live
attenuated vaccination in 48 paediatric patients under-
going living donor liver transplantation. Transient swell-
ing of the parotid glands was reported in two cases after
mumps vaccination, and fever was reported in two cas-
es 2-3 weeks after measles vaccination, but no measles
symptoms were observed in the patients (10). In our case,
no side effects were observed after vaccination.

Various factors such as level of immunosuppression, in-
frequent consultation with primary care physicians, and
lack of awareness of the vaccination status among spe-
cialists lead to low vaccination rates. The new literature
on live-attenuated vaccines in post-transplant paediatric
patients provides more insight into the vaccines’ safety
and efficacy, and communication between specialists and
primary care physicians plays a key role in optimising im-
munisation of immunocompromised patients (12).

CONCLUSION

The MMR vaccine is safe and immunogenic in the pres-
ence of “low-level” immunosuppression in paediatric pa-
tients receiving everolimus after living donor liver trans-
plantation. The increase in the number of cases similar
to our patient, who is one of the few in the literature, is
important in establishing guidelines for the administra-
tion of live vaccines in transplant patients.
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