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Background: Bone marrow transplantation is an optimal treatment of acute the donor developed infectious mono-
leukemia and aplastic anemia. Allergic manifestations in recipients long after bonaucleosis (mononucleosis syndrome
marrow transplantation have been reported. A case involving transfer of atopwith fever and a positive infectious
manifested as food allergy-induced-atopic dermatitis is reported. mononucleosis test). The recipient’s

Methods: The donor and the patient were investigated by prick tests and RASThlood group is G-. Serologic tests for
to the same food allergens. Single blind, oral challenge to egg documented foodIV-1 and 2 and toxoplasma were
allergy in the recipient. negative. Serologic tests for cytomeg-

Results: A 5-year-old boy without history of atopy developed severe atopic alovirus was positive for 1gG. Myelo-
dermatitis after bone marrow transplantation from his HLA-identical sister for acutegram and cerebrospinal fluid were nor-
lymphoblastic leukemia. The patient’s course had been marked previously by acuigg].
graft versus host disease and cytomegalovirus infection. Immunoallergic evaluation B ynderwent total body irradiation
showed an exquisite sensitization to egg, peanut, and soybean. Total IgE was 64Qfhe days before bone marrow trans-
KIU/L. Concomitantly, the donor showed the same sensitizations. Absolute avoidp|antation. This was followed by che-
ance resulted in the regression of atopic dermatitis. Subsequently, new sensitizatighptherapy consisting of cytarabine
to wheat flour,Dermatophagoides pteronyssinusrch, and plantain pollens was  anq alkeran for one day. Prophylaxis
detected. The donor developed asthma. i of graft versus host disease included a

Conclusions:This case gives evidence of the transfer of sensitization from donorcompination of cyclosporine A and
to recipient. The passive transfer of memory cells within the bone marrow inoculumyathotrexate. B also was treated with
is a possible mechanism. The current concept of allergy supports down regulatiogcydovir and gammaglobulin since se-
of Thl cells to the benefit of Th2 cells. Additional deregulation induced by aCUteroIogic tests showed that he was cyto-
graft versus host disease, cytomegalovirus infection, and immunosuppression |

possible.
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INTRODUCTION

Syngeneic or allogeneic bone marrow
transplantation is the ideal treatment of
some forms of acute leukemia and
aplastic anemia. In the absence of chi-
merism, the donor’s lymphoid stem
cells reconstitute the recipient's im-
mune system Observations of allergic
manifestations in recipients long after
bone marrow transplantation suggest
that there may be a transfer of donor-
derived sensitized mature lymphoid
cells?” We report here a case involv-
ing transfer of atopy initially mani-
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fested as atopic dermatitis related to
food allergy that developed after bone
marrow transplantation.

CASE REPORT

Child B, a 5 1/2-year-old boy, under-
went allogeneic bone marrow trans-
plantation during a second complete
remission from acute lymphoblastic
leukemia following early-onset menin-
geal complication. The donor, 2 1/2
years of age, was B'’s sister. Donor and
B were HLA-A, -B, and DR-identical.
The mixed lymphocyte culture reac-
tion was negative. Donor had blood
group A+. Serologic tests in the donor
for cytomegalovirus, HIV-1 and 2,
hepatitis B and C, Ebstein Barr virus,
and toxoplasma were negative, while
serologic tests for herpes simplex virus
and herpes zoster were positive for
IgG. During a hospital stay for a pre-
bone marrow transplantation workup,

fRegalovirus positive.

The clinical course after bone mar-
row transplantation was marked by a
febrile episode on day 7 which re-
gressed with amphotericin B and then
fluconazole. Seven weeks later, this
child was again hospitalized 1 week
after discharge for diarrhea with a ve-
sicular cutaneous eruption on the inner
aspect of the thighs suggesting acute
graft versus host disease. Improvement
followed corticosteroid therapy.

A myelogram showed complete re-
mission with a very good engraftment
since all cells were XX corresponding
to those of the donor.

In December, 1992, 2 1/2 months
after bone marrow transplantation, B
presented with cytomegalovirus vire-
mia, without fever or internal organ
involvement. Treatment with ganciclo-
vir resulted in viremia regression. In
April, 1993, severe eczema developed
with sites typical of atopic dermatitis
(antecubital and popliteal fossae,
wrists) with secondary lesions from
scratching because of intense pruritus.
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Table 1. Results of the Evaluation

Donor Recipient
Allergens May, 95
August, 93 August, 94 May, 95 August, 93 Nov, 93 August, 94
P P (RAST) P P (RAST) P P (RAST) P
3 mm 3 mm 3 mm 9% codeine 3 mm 3 mm 2.5 mm 4 mm
0 3 (1.14) 1.5 D. pteronyssinus 0 0 2.5 (17.9) 2
0 0 0 Cat epithelia 0 0 2,5 1.5
0 0 0 Gramineae 0 0 0 3
0 0 (0.35) 0 Silver birch 1 0 2.5 (32.4) 1
0 0 0 English plantain 0 0 3 1
0 0 0 Latex 0 0 2 (13 1
0 0 (0.47) 0 Peanut 5 (38) 8 12 (18) 4
25 6 (1.23) 2 Egg white 6 (65) 4 11.5 (17.7) 3
0 2 (0.95) 1 Wheat flour 0 (13) 0 0 (12.6) 0
0 0 0 Egg yolk 1.8 8 7 (10.4) 2
0 0 (0.65) 0 Milk 0 (0.3) 0 0 (8 1
1 0 (0.72) 0 Green soybean 5 (9) 1 3.5 (8.71) 2
285 497 Total IgE (IU/L) 6400 3466 2080 1865
Constant Peanut lip challenge test +
food
tolerance
Egg oral challenge test +(19) - (19

P = prick--test wheal size (mm).
Rast = (IU/L).

This child was hospitalized in Au-
gust, 1993 for an allergy evaluation
(11 months after bone marrow trans-
plantation) while atopic dermatitis had
been established for 5 months. All im-
munosuppressor drugs had been dis-
continued since June, 1993. The pa-
tient’'s family history revealed that his
father had allergic rhinitis to mites.
The donor had had atopic dermatitis at
3 weeks of age, colic, and crying epi-
sodes when bottle-fed, suggesting an
allergy to cow milk proteins. Atopic
dermatitis gradually abated by age 1
year. At 3 years of age, she had only
dry skin on the anterior chest and pe-
riumbilical areas. B had no history of
any allergic disorder before bone mar-
row transplantation.

The allergy evaluations (Table 1) in
the donor and B involved prick skin tests
to routine airborne allergens and food
allergens:Dermatophagoides pteronys-
sinus Dermatophagoides farinaé\lter-
naria, Aspergillus, pollens of English
plantain, pelltory, silver birch, mug-
wort, couch grass, timothy grass,
thuya, ash, cat and dog epithelia and
latex; milk, egg white, egg yolk, pea-
nut, green soybean, white soybean,

wheat, almond, walnuts, cashew, Bra-
zil nuts, hazel nuts, and pistachio nut.
A prick test was considered positive
when a control with physiologic saline
was negative and the diameter of a
wheal produced by the test was greater
than 2/3 of a codeine control. Total IgE
and specific IgE were assayed using
the Pharmacia and the Cap RAST test.
Depending on results of these investi-
gations, a single blind, oral challenge
tests (whole raw egg: 1 g; white soy-
bean 3 g then 7 g; peanut oil: 5 mL
followed by 10 mL and a lip challenge
test to peanut were carried out in B.
Skin tests on B in August 1993
showed no sensitization to airborne al-
lergens, but exquisite sensitization to
egg, peanut, and soybean. Oral chal-
lenge test to egg documented a true
allergy (reactive dose: 1 g). Total IgE
levels were very elevated at 6400
KIU/L. An intradermal reaction to tu-
berculin, positive before bone marrow
transplantation, was negative. Con-
comitantly, B’s sister showed sensiti-
zation to egg and a prick skin test that
was doubtful for green soybean. She
showed normal tolerance to ingestion
of egg. Total IgE was elevated for the

child’s age at 255 IU/L. An intrader-
mal reaction to tuberculin was negative.

Absolute avoidance of egg, soybean,
and peanut proteins was initiated and
resulted in improvement and regres-
sion of atopic dermatitis. A repeat
evaluation, in August, 1994, showed
the absence of any atopic dermatitis
lesion, simultaneous development in
donor and B of sensitization tBer-
matophagoides pteronyssined to
wheat, and a simultaneous increase in
sensitization to egg white. At the same
time the donor developed asthma. Sen-
sitization to other allergens was also
noted in B, namely silver birch pollen
and latex. Positive lip challenge test
documented food allergy to peanut.
With the elimination diet, the patient’s
clinical condition was excellent, and
IgE decreased from 6400 U (August,
1993) to 3466 IU (November, 1993)
and from 2080 IU (August, 1994) to
1865 IU (May, 1995).

DISCUSSION

Bone marrow transplantation is a valu-
able therapeutic option in some hema-
tologic disorders such as the leukemias
or aplastic anemiasB is an example
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of the best possible case (except for
identical twins), since HLA groups
were identical and the mixed lympho-
cyte culture reaction was negative. Al-
logeneic bone marrow transplantation
was performed in this patient and it can
be concluded that there was a chimer-
ism since on two occasions all cells in
the karyotype were XX in this boy.

B however developed moderate
acute graft versus host disease. Among
clinical manifestations, possible ecze-
matiform cutaneous involvement is
recognized. Vesicular lesions of der-
matitis promptly regressed with cyclo-
sporine and corticosteroid therapy.
Skin lesions of eczema recurred a few
months later and were not related to
acute graft versus host disease. Sites
were typical of atopic dermatitis sug-
gesting atopy precipitated by immuno-
suppressor therapy, graft versus host
disease or cytomegalovirus infection.
Since the cellular support of atopy is a
subpopulation of T helper cells (func-
tional profile of Th cells)®1° skin
manifestations could only have been
caused by lymphocytes from the do-
nor, B’s sister.

Transfer of atopy by bone marrow
transplantation is a well-recognized
possible complicatiof.” Animal stud-
ies have previously shown that anti-
bodies including IgE can be transferred
after infusion of cells from bone mar-
row, spleen, or thymus from a do-
nor!*-3In humans, the transfer of IgG
cells after bone marrow transplantation
is well-known. Antigen-specific 1gG
cells have been shown to be the same
in the recipient’s bone marrow as those
in the donoft*1%

Agosti et al studied the outcome in
recipients of bone marrow transplanta-
tion from allergic donors. Hypersensi-
tivity was detected in recipients by
prick skin testing with 17 airborne al-
lergens and measurement of specific
IgE against Dermatophagoides fari-
nae Twelve donor/recipient pairs were
enrolled in the study. An allergy eval-
uation was performed before bone
marrow transplantation at day 30, day
100 and more than 1 year after bone
marrow transplantation for recipients.
Among 11 recipients who survived

more than a year after bone marrow
transplantation, 8 had persistent pro-
duction of IgE including 50% with
positive skin tests. The author formu-
lated a hypothesis that the presence of
specific IgE responses more than a
year after bone marrow transplantation
can only be related to acquisition of B
lymphocytes from the donor. It cannot
involve passive transfer of IgE because
the half-life of serum IgE is very short,
ranging from 1.8 days in normal sub-
jects to 4.3 days in atopic patierifs.
Even if passively transferred serum
IgE binds to mast cells of the recipient,
the half-life does not exceed 3 weeks,
so that it has been shown that the skin
reactivity of a nonallergic recipient af-
ter infusion of serum from an allergic
donor does not persist beyond 3
months!® Consequently, sporadic pas-
sage of blood products containing im-
munoglobulins that might occur during
the graft does not appear to be a major
mode of transfer of allergen-specific
Ige.Y’

There are many factors to explain
IgE-producing B-cell clones trans-
ferred from donor to recipient. Detec-
tion of skin test positivity in the do-
nor+/recipient- group in  the
immediate post-bone marrow trans-
plantation period suggests that IgE-
producing B-cell clones may be acti-
vated by allostimulatory factors in the
recipient environment. The persis-
tence or emergence of allergen-spe-
cific reactivity 1 year after grafting
shows that B-cell clones with Ig-E spe-
cific memory were transferred and en-
tered the bone marrow and peripheral
lymphoid organs of the recipient. This
IgE synthesis was first attributed to
insufficient suppression of CD4 by
CD81° Conversely, it was noted that
IgE is not increased in recipients who
develop chronic graft versus host dis-
ease, a disease during which CD8 is
increased:® No recent report has been
published assessing the status of; Th
and Th cells.

In this case there was indeed transfer
of allergic response from donor to re-
cipient. The immune system reconsti-
tuted in the recipient came from the
donor because a study of bone marrow

chimerism showed that all cells were
XX of the donor’s type. As soon as the
first evaluation was performed, hyper-
sensitivity was more enhanced in the
recipient than in the donor (IgE: 285
IU/L in donor, 6400 in B). Two years
after bone marrow transplantation, the
recipient showed sensitization to other
allergens (airborne allergens and wheat
flour). It is interesting to note that,
concomitantly, the donor also exhib-
ited sensitization tDermatophagoides
pteronyssinusand wheat. This con-
comitant progression confirms the
“genetic programming of hypersen-
sitivity” expressed in the same
environment?

Since the identification of 2 types of
CD4+ lymphocyte subpopulations,
the mechanisms that intervene in the
production of IgE by B-cell clones are
now better understood. Thand Th
subpopulations have been identified
through their different patterns of cy-
tokine secretion. Thcells synthesize
IL-2, INF-y and TNF8, and Th cells
IL-4, IL-5 and IL-1021°1t now is clear
that activation of Th cells initiates
IgE-synthesig!

A hypothesis can be formulated
whereby the imbalance between ;Th
and Th cells is much more accentu-
ated in the recipient than in the donor.
This means that factors responsible for
this have to be discussed. There can be
many such factors. The child reported
here presented with cytomegalovirus
infection 4 months before atopic der-
matitis. Cytomegalovirus precipitates
B-cell proliferation with synthesis of
nonspecific Ig2? He also developed
acute graft versus host disease during
which there was a transient increase in
IgE?! and a decrease in CDB8.This
may have enhanced the function of,Th
cells. In addition, diarrhea may have
caused intestinal inflammation result-
ing in increased permeability and en-
abling increased passage of food aller-
gens and precipitating the development
of sensitization to certain foods.

Last, the role of immunosuppressor
therapy has to be considered. Chen
demonstrated that cyclosporine A can
increase IgE-dependent antibody re-
sponse in mice after exposure to an
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antiger?* Cyclosporine A may be able
to trigger an imbalance between ;Th
and Th cells to the benefit of Ththus
inducing IgE synthesis. Similarly, it
has been shown that cyclosporine A
increases the expression of Fc Kih
B-cells of hybridoma® thus enhanc-
ing IgE responses.

With progressive movement away
from the action of these three factors, a
gradual decrease in Thctivity can be
hoped for. A decrease in total IgE from
6400 to 2080 IU/L and even to 1865
IU/L was observed in the recipient re-
ported here, with a gradual move away
from the three above-mentioned fac-
tors. A favorable outcome for hyper-
sensitivity cannot be confirmed be-
cause of the manifest development of
specific IgE.
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