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ABSTRACT

We report the case of a cord blood haematopoietic stem cell transplant recipient who was vaccinated for
Yellow Fever (YF) 7 days before initiating chemotherapy and had persistent YF antibodies more than
3 years after vaccination. Since the stem cell donor was never exposed to wild YF or to the YF vaccine, and
our patient was not exposed to YF or revaccinated, this finding strongly suggests the persistence of
recipient immunity. We briefly discuss potential consequences of incomplete elimination of recipient’s

leukocytes following existing haematopoietic cancer treatments.

Introduction

Yellow fever (YF) is a mosquito-borne disease, endemic in sev-
eral countries in Latin America and Africa with approximately
5000 cases reported annually, but the real incidence is believed
to be up to 10-50 fold higher. No antiviral treatment is avail-
able,' and the live attenuated YF vaccine has been used for sev-
eral decades as the main strategy for prevention of the disease.”
YF vaccine is not recommended for individuals with impaired
immunity such as stem cell transplant recipients due to the risk
of severe adverse events associated with YF vaccine virus
replication.’

Patient presentation

We previously reported the case of a 39 year-old male patient
with acute myeloid leukemia (AML) who started chemotherapy
in February, 2011, 7 days after receiving a first dose of the live
attenuated 17DD substrain YF vaccine (102 VFA007L lot, Bio-
Manguinhos, R]J, Brazil).* The patient resided in an area where
YF vaccine was not routinely recommended and received his
first YF vaccine dose due to a planned visit to Central America,
where the vaccine certificate is required for travelers disem-
barking from YF-endemic countries. He presented a prolonged,
asymptomatic viremia due to the vaccine virus as monitored by
Real-Time Polymerase Chain Reaction (RT-PCR), for 15 days
after vaccination. The detection of viremia by the YF vaccine
virus reinforces the assumption that this was indeed his first
lifetime exposure to the YF virus.>® Neutralizing antibodies
(NA) against 17DD were measured on day 28 after vaccination,
indicating protective NA levels of 3,103 mIU/ml.’
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The patient was followed after successful haematopoietic
stem cell transplantation (HSCT) using double cord blood stem
cells, with 100% chimerism from a single cord donor, at a chi-
merism test sensitivity of 5%. He received a conditioning treat-
ment with cyclophosphamide (4,750 mg on day —6),
fludarabine (66.3 mg daily on days —6 to —2), thiotepa
(475 mg daily on days —5 and —4) and total body irradiation
(200 cGy daily on days —2 and —1). The transplantation was
performed 6 months after the initial diagnosis of AML and YF
vaccination, and both transplanted cords were donated from
infants born in France, a YF-free area. He remained free of dis-
ease recurrence up to the end of 2014.

More than 3 years after the vaccination and initial chemo-
therapy (Fig. 1), a new YF-specific NA measurement revealed
that the patient maintained antibody titers of 2,322 mIU/ml,
very similar to the initial levels measured 28 days after vaccina-
tion, and above the 794 mIU/ml seropositive threshold accord-
ing to the laboratory reference.®

Discussion

While residual immunity against vaccine antigens has been
commonly observed after HSCT,”!! the source of immune
reacting cells - whether donor or recipient-derived - cannot be
unequivocally determined in virtually any case. However, in
this report, the patient had never been exposed to YF before
vaccination, and after the stem cell transplantation he was not
revaccinated against YF nor did he visit YF-endemic areas. Fur-
thermore, since stem cell donors were born in France and YF
vaccine is contra-indicated for infants under 6 months, we can
confidently assume that donors were never exposed to wild YF
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Figure 1. Timeline of treatment and Yellow Fever antibodies measurement after
YF vaccination.

or to the YF vaccine. Unfortunately, we do not have informa-
tion on vaccination status of the cord blood donors’ mothers.
However, cord blood grafts are not expected to contain YF-
reactive memory B cells from the cord blood donors’ mothers;
instead, had the mothers been vaccinated against YF, we could
expect transplacental transfer of YF-specific antibodies, which
would likely last for up to 6 months after transplantation. Our
patient maintained antibody titers for more than 30 months
after transplantation. This finding suggests the persistence of
recipient immunity, potentially due to the existence of func-
tionally active residual memory B-lymphocytes.

Sterilizing elimination of recipient leucocytes is likely not
achieved despite modern conditioning regimens and total body
irradiation. The maintenance of recipient’s antibody response
against YF virus may indicate that a benign recall adaptive
immunity is preserved. Preservation of adaptive immunity has
practical implications, particularly against infectious agents for
which only live attenuated vaccines are available. This is the
case for YF, varicella, measles and rotavirus. Since the minimal
waiting period before a HSCT recipient can safely receive a live
attenuated vaccine is 2 years,” persistence of NA may confer at
least partial protection while revaccination is not feasible.

However, the recurrence of malignant clonal cells is the
most undesirable consequence of such incomplete cellular
eradication. Current chemotherapy erratically eliminates both
malignant and benign cells, and does not guarantee sterilizing
cancer elimination. Yet, in the context of HSCT, incomplete
removal of benign cells may provide a source of beneficial
graft-versus-tumor stimulus.

A concurrent explanation for the persistence of YF-specific
antibodies in this case would be the stimulation of B cells derived
from the donated stem cells in the event of residual persisting
viremia by the YF vaccine virus. This event would be unlikely in
the presence of neutralizing antibodies, which were detected at
28 days after vaccination. However, we cannot exclude that sta-
ble proteins derived from YF vaccine virus could have stimu-
lated humoral responses detected at 3 years after vaccination.

While strategies for sterilizing elimination of specific cellular
targets with simultaneous preservation of benign or protective
cells are unavailable, a deep understanding of the complex
mechanisms through which the immune system may respond
to available therapies is crucial and may provide insightful clues
for the advancement of modern applied immunology research.
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