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RANSPLANTED organs, particularly livers

and kidneys, carry passenger lymphocytes that

can transmit autoimmune diseases! or initiate
alloimmune disorders? in the recipient. We recently
treated three unrelated patients who each received
an organ (two kidneys and a liver) from the same do-
nor. In all three patients severe alloimmune throm-
bocytopenia developed as a result of antibodies against
the HPA-1a (PLAY) alloantigen. In these three patients
the thrombocytopenia was refractory to all medical
maneuvers except the transfusion of HPA-la—nega-
tive platelets. In one patient the thrombocytopenia
contributed to death. In another, the thrombocyto-
penia was cured by splenectomy, and in the third pa-
tient the thrombocytopenia resolved after an episode
of severe graft rejection.

CASE REPORTS

Organ Donor

The donor was a 57-year-old multiparous woman who had
died of a cerebrovascular accident. She had no history of serious
illness, and her three pregnancies were uneventful, with the most
recent being more than 20 years before her death. She had never
received a transfusion. Her platelet count was 567,000 per cubic
millimeter just before her death. Table 1 shows the results of HLA
typing of the donor and recipients.

Patient 1

Patient 1 was a 35-year-old woman with a history of reflux ne-
phropathy. Her platelet count was 270,000 per cubic millimeter
before transplantation (Fig. 1). Renal transplantation was carried
out without complications, and postoperatively she was treated
with antithymocyte globulin, cyclosporine, azathioprine, and pred-
nisone. On the fifth postoperative day, the antithymocyte globu-
lin was discontinued. Four days later, the platelet count fell to
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TaABLE 1. REsuLTs OF HLA TYPING OF THE DONOR
AND THE THREE TRANSPLANT RECIPIENTS.

ORGAN
Sussect TrANsPLANTED HLA-A HLA-B  HLA-C HLA-DR
Donor — 1,2 8,62 3, — 3,4
Patient 1 Kidney 1,2 8,62 3, — 3,13
Patient 2 Kidney 1,2 8,55 3, — 3, —
Patient 3 Liver 2,29 58,60 3,— 7,13

2000 per cubic millimeter. The peripheral-blood smear showed
only thrombocytopenia, and the bone marrow examination was
normal. The severe thrombocytopenia persisted despite treatment
with high-dose prednisone, high-dose intravenous immune glob-
ulin, transfusions of random-donor platelets, and plasma exchanges,
including the use of staphylococcal protein A immunoadsorption
columns. The cyclosporine and azathioprine were discontinued,
but treatment with prednisone was continued at a dose of 30 mg
per day for 30 days. There was no response to transfusions of ran-
dom-donor platelets, but on three occasions the platelet count
rose after the transfusion of HPA-la—negative platelets. Fifty days
after transplantation, a splenectomy was performed after a trans-
fusion of HPA-la—negative platelets. The platelet count returned
to normal within two days (Fig. 1). The patient has remained well
with a normal platelet count for over a year.

Patient 2

Patient 2 was a 48-year-old man with polycystic kidney disease.
Before kidney transplantation, his platelet count was 285,000 per
cubic millimeter. He underwent renal transplantation with no com-
plications and was treated postoperatively with cyclosporine-based
immunosuppression. On day 8 after transplantation, his platelet
count dropped to 2000 per cubic millimeter. The bone marrow ex-
amination was normal. On day 9, the patient underwent a hemi-
colectomy for a bowel perforation; a large intramural hematoma
was found at the site of the perforation. The patient had no re-
sponse to transfusions of random-donor platelets, treatment with
high-dose prednisone and high-dose intravenous immune globu-
lin, or plasma exchange. He died of multiorgan failure 21 days
after transplantation.

Patient 3

Patient 3 was a 43-year-old woman with end-stage primary bil-
iary cirrhosis. She had a platelet count of 113,000 per cubic milli-
meter before undergoing liver transplantation. There were no com-
plications of transplantation, and she was treated with tacrolimus
and prednisone postoperatively. Two days after transplantation the
platelet count was 34,000 per cubic millimeter. There was no re-
sponse to transfusions of random-donor platelets, and on day 11 the
platelet count was 12,000 per cubic millimeter. The patient had
an episode of acute rejection, with an increase in alkaline phospha-
tase. There was no response to corticosteroids, but the episode of
rejection resolved with treatment with antithymocyte globulin.
There was an increase in the platelet count that coincided with
the rejection episode and its treatment. The platelet count reached
98,000 per cubic millimeter by day 15 after transplantation. The
patient was discharged on day 38 with a platelet count of 125,000
per cubic millimeter, and her condition has remained stable for
more than a year.

METHODS
Radioimmunoprecipitation Assay and Typing of Platelets

Serologic evaluation of the patients’ antiplatelet alloantibodies
was performed with a radioimmunoprecipitation assay.? Platelets
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Figure 1. Changes in the Platelet Count in Patient 1 after Kidney Transplantation.

Therapeutic interventions included transfusions of HPA-1a—negative platelets (arrows), intravenous im-
mune globulin, plasmapheresis, and the use of staphylococcal protein A immunoadsorption columns.

from HPA-la—positive and HPA-la—negative subjects were radi-
olabeled with iodine-125 and incubated with serum immuno-
globulin from the patients, the donor, or control subjects and ad-
sorbed onto protein A—Sepharose (LKB-Pharmacia, Baie d’Urfe,
Que., Canada). In the case of Patient 1, serum samples obtained
before and after transplantation were tested. Radiolabeled bound
proteins were cluted and analyzed by sodium dodecylsulfate—
polyacrylamide-gel electrophoresis and autoradiography. Samples
of serum with HPA-1a antibodies, serum with HPA-5a antibod-
ies, and normal serum were used as controls.3

HPA-1a typing of the donor, the three recipients, and the do-
nor’s family was performed with the use of the polymerase chain
reaction (PCR) and restriction-fragment—length polymorphism
analysis.# After amplification (Perkin—Elmer Cetus, Norwalk,
Conn.), the PCR product was incubated with 2 U of the HPA-1a—
specific restriction enzyme Sc7FI and analyzed by agarose-gel elec-
trophoresis.

Detection of Chimerism

Evidence of sequences of donor DNA was assessed in DNA ob-
tained from Patient 1 with an HLA-specific nested PCR assay.5
The donor’s HLA type differed from that of the recipient only at
the DR locus: the donor had an HLA-DR4 allele, whereas Patient
1 did not. DNA was isolated from peripheral-blood cells from the
donor and Patient 1 and from cells obtained at splenectomy in
Patient 1. DNA was amplified first with a set of primers that was
generic for the second exon of all HLA-DRBI alleles and then
with a set of nested primers specific for the HLA-DR4 allele.¢ The
products were analyzed by agarose-gel electrophoresis.

Because the investigations described were a normal part of pa-
tient care, approval by an ethics committee and specific informed
consent were not required.

RESULTS

Patient 1 did not have detectable antiplatelet anti-
bodies in her serum before kidney transplantation.

After transplantation, antibodies against glycoprotein
IITa on HPA-la—positive platelets (Fig. 2), but not
on platelets positive for HPA-1b (PLA2), were found
in her serum (data not shown). Serum obtained from
Patient 2 after transplantation also contained HPA-1a
alloantibodies that were detectable by the radioim-
munoprecipitation assay. No pretransplantation se-
rum samples were available from this patient. The
organ donor herself had antiplatelet antibodies against
HPA-1a in her serum. In the case of Patient 3, no se-
rum sample was available before transplantation or
during the episode of thrombocytopenia.

DNA typing revealed that the three recipients were
homozygous for HPA-1a and that the donor was ho-
mozygous for HPA-1b. Two children of the donor
were heterozygous (HPA-1a/HPA-1b), and a third
was homozygous for HPA-1b.

The results of nested PCR with a set of primers
specific for the HLA-DR4 allele showed that DNA
from the donor was present in the spleen of Patient
1, but not in peripheral blood (Fig. 3).

DISCUSSION

The transplantation of solid organs invariably re-
sults in the transmission of passenger leukocytes to
the recipient. These immunologic stowaways usually
do not cause complications, but graft-versus-host dis-
ease? and autoimmune thrombocytopenia! have been
described after liver transplantation. In contrast, al-
loantibodies against red cells are not uncommon af-
ter the transplantation of ABO-mismatched liver and
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Figure 2. Results of Radioimmunoprecipitation Assays for Serum Antiplatelet Alloantibodies

against HPA-1a.

The donor had antibodies against HPA-1a (PLA") in her serum (lane 6), as did Patient 1 after trans-
plantation (lane 5) but not before transplantation (lane 4). Samples of serum with HPA-1a anti-
bodies (lane 1), serum with anti-HPA-ba antibodies (lane 2), and normal serum (lane 3) were

used as controls.
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Figure 3. Results of Nested PCR Analysis with Primers Specific
for the HLA-DR4 Allele.

HLA-DR4 DNA from the donor was present in spleen (lane 5)
from Patient 1 but not in peripheral blood (PB) (lane 4). Lane 1
shows a lane marker (M); lane 2, DNA from a negative control;
lane 3, DNA from a positive control; and lane 6, DNA from the
donor.
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kidney grafts; however, the resulting hemolysis is usu-
ally self-limited.” We identified severe, life-threaten-
ing thrombocytopenia in two recipients of kidney
transplants that was caused by antiplatelet alloanti-
bodies against HPA-1a, which were produced by pas-
senger lymphocytes from the donor. The donor was
homozygous for HPA-1b. A third patient who re-
ceived a liver transplant from the same donor also had
severe thrombocytopenia presumably owing to the
same mechanism; however, this patient was not eval-
uated for antiplatelet alloantibodies.

Alloimmune thrombocytopenia is an uncommon,
but not rare, cause of thrombocytopenia. Alloanti-
bodies against platelet-specific alloantigens, in par-
ticular HPA-1a, can cause severe thrombocytopenia,
which may require treatment with high-dose intrave-
nous immune globulin and plasma exchange.3 Nei-
ther of the kidney-transplant recipients we studied had
a response to these therapies. Patient 2 died of mul-
tiorgan failure and bowel perforation related to a he-
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matoma in the bowel wall. This patient, like Patient
1, had severe thrombocytopenia that was not con-
trolled by standard immunosuppressive therapy. The
platelet count in the liver-transplant recipient (Patient
3) paradoxically increased during a severe episode of
rejection, suggesting that the donor’s B lymphocytes
that were producing the antiplatelet antibodies were
also rejected. The high degree of HLA compatibility
between the donor and the recipients may have pre-
vented rejection of the donor’s B cells in the kidney-
transplant recipients, even after immunosuppressive
therapy was stopped.

The platelet count in Patient 1 returned to nor-
mal after splenectomy, which cured the alloimmune
thrombocytopenia. This treatment has not been used
for alloimmune hemolytic anemia after transplanta-
tion of ABO-incompatible grafts. After splenectomy
and the recovery of the platelet count to normal,
there were no detectable antiplatelet alloantibodies
in Patient 1. This observation suggests that B lym-
phocytes migrated from the donor kidney to this pa-
tient’s spleen, where some of them continued to pro-
duce the HPA-1a antibodies that were found in the
donor’s serum. The detection of DNA of donor ori-
gin in the patient’s spleen supports this interpretation.

The donor had HPA-1a alloantibodies in her se-
rum despite the passage of more than 20 years since
her last pregnancy. The production of antiplatelet al-
loantibodies for such a long time has been reported
previously.® The donor’s HLA type — DR3, B8, Al
— is associated with a high risk of peripartum allo-
sensitization to the HPA-1a alloantigen.1o1! Although
none of the donor’s children reported a history of
neonatal alloimmune thrombocytopenia, not all wom-
en who produce HPA-1a alloantibodies have clinical-
ly affected children.’0:1! In transplantation-mediated
alloimmune thrombocytopenia, we have demonstrat-
ed that antibodies of donor origin are directed against
recipient platelet alloantigens. These features distin-
guish transplantation-mediated alloimmune throm-
bocytopenia from a similar disorder, post-transfusion
purpura, in which HPA-la—negative recipients gen-
erate antiplatelet antibodies after receiving an HPA-
la—positive blood transfusion.

Although maternal—-fetal HPA-1a incompatibility
occurs in 2 percent of pregnancies among white wom-
en, the formation of alloantibodies is distinctly un-
common, and in most cases, it is restricted to women
with the HLA-DR3 antigen (our donor was positive
for HLA-DR3).10.11 This strong HLA association sug-
gests that the antibody response against HPA-1a in the

donor was dependent on helper T cells.”!3 However,
the production of these antibodies in the recipients
may not have required HPA-la—specific helper T cells,
because the immune response had already been ini-
tiated in the donor. Moreover, the recipients were
treated with cyclosporine or tacrolimus and, in one
case, antithymocyte globulin, all of which strongly in-
hibit T-cell function.!

In summary, we identified three cases of severe al-
loimmune thrombocytopenia that were caused by an-
tibodies produced by passenger B cells in organs (liv-
er and kidney) from an HPA-la—mismatched donor.
Transfusion with HPA-1a—negative platelets caused a
substantial increase in the platelet count in one trans-
plant recipient, and splenectomy was curative in one
patient. A diagnosis of transplantation-mediated al-
loimmune thrombocytopenia must be considered in
patients with severe thrombocytopenia after organ
transplantation.
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