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Abstract

Thrombotic microangiopathy (TMA) develops from various etiologies, and it is often difficult to distinguish the etiology of
TMA in kidney transplantation. Antiphospholipid syndrome (APS) is one of the differential diagnoses for TMA that may
cause acute loss of graft function or fatal thrombotic complications. This report details a 66-year-old male patient with
polycythemia after ABO-incompatible kidney transplantation. Antibody screening tests were negative before transplant.
Despite administration of an adequate desensitization therapy including plasmapheresis and rituximab, he developed acute
graft dysfunction on postoperative day 112 and graft biopsy revealed prominent microvascular inflammation in the glo-
merular capillaries without immunoglobulin deposits. Flow cytometric panel-reactive antibody screening failed to detect
donor-specific antibodies at both pre-transplant and episode biopsies. Anticardiolipin antibody was repeatedly positive,
but neither thrombosis nor previous thrombotic episodes were detected. After excluding several differential diagnoses,
the graft dysfunction with unexplained TMA was treated with steroid pulse, plasmapheresis and rituximab re-induction.
Anticardiolipin antibody disappeared after this intensive treatment and graft function recovered gradually and stabilized for
52 months. This report suggests that asymptomatic anticardiolipin antibody may be associated with acute graft dysfunction.
Even if thrombotic episodes are not observed, an exist of anticardiolipin antibody may be one of the risk factors of renal
TMA after kidney transplantation.

Keywords Living-donor - Antiphospholipid syndrome - Myeloproliferative disorders - Rituximab - Plasma exchange -
Plasmapheresis - Graft biopsy
Abbreviations Introduction
APS Antiphospholipid syndrome
B2GPI P2glycoprotein I

TMA  Thrombotic microangiopathy

Thrombotic microangiopathy (TMA) is an important com-
plication of kidney transplantation and could determine
graft survival. TMA in kidney transplantation develops
from various etiologies such as antibody-mediated rejec-
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tion, calcineurin inhibitor toxicity, and atypical hemolytic
uremic syndrome [1-4]. Antiphospholipid antibody syn-
drome (APS) is an autoimmune diseases often associated
with systematic lupus erythematosus, characterized by
development of circulating antiphospholipid antibodies
and recurrent thrombotic episodes. APS is a relatively rare
cause of TMA in kidney transplantation, but may lead to
severe complications that cause graft failure and patient
death shortly after transplantation [5—12]. Manifestations
of APS are quite variable, some of which do not meet the
current criteria and are classified as “non-criteria” clinical
manifestations [13, 14]. TMA in renal small vessels is one
such “non-criteria” manifestation of APS [14-16]. In this
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case report, a kidney transplant recipient with polycythemia
experienced acute graft dysfunction 4 months after ABO-
incompatible kidney transplantation. Graft biopsy revealed
TMA in glomerular capillary walls, suggesting APS with
“non-criteria” manifestation.

Case report

A 66-year-old male was diagnosed as essential polycythemia
at the age of 59 years and treated with antiplatelet agent.
He developed anaphylactoid purpura at the age of 62 years,
diagnosed by skin biopsy in a previous hospital and treated
with temporal oral steroid. He initially visited our institu-
tion because of urinary abnormalities and gradual renal
dysfunction at 63 years old. Kidney biopsy was not per-
formed because of severe lumbar pain from disk herniation.
Hydroxyurea was added to his treatment regimen for essen-
tial polycythemia. He developed end-stage kidney disease at
65 years old and started to receive hemodialysis. At 66 years
old, the patient with blood type O expressed hope to receive
an ABO-incompatible living-donor kidney transplant from
his wife with blood type AB, because of frequent vascu-
lar access troubles and severe low back pain. Pre-operative
screening test revealed positivity for anticardiolipin IgG
antibody [20 IU/mL (normal range < 10 IU/mL)] and a
mild stenosis of the aortic valve with coronary angiography.
However, the patient was not administered specific treat-
ment due to a lack of symptoms. Regarding his immunologi-
cal background, human leukocyte antigen typing revealed

four antigen mismatches in HLA-B and -DR. Complement-
dependent cytotoxicity cross match, flow cytometry cross
match and flow cytometric panel-reactive antibody screen-
ing test were all negative. Anti-A/B IgM showed titers of
64 and 32, respectively, while IgG titers were 512 and 256,
respectively. He received antibody induction with basilixi-
mab, and maintenance immunosuppression with tacrolimus,
mycophenolate mofetil, and methylprednisolone. Rituximab
and four sessions of plasmapheresis were included as desen-
sitization therapy. He received living-donor kidney trans-
plantation from his wife after 16 months of hemodialysis
therapy. Serum creatinine decreased to 111 pmol/L and he
was discharged on postoperative day 39.

The clinical course following transplantation is shown
in Fig. 1. Serum creatinine degraded to 103 pmol/L at 2
months. Although graft function stabilized, a 3-month pro-
tocol biopsy revealed glomerulitis in varying degrees; mild
in four, moderate in six, and severe in three of 23 glomeruli
without peritubular capillaritis (Fig. 2a). On postoperative
day 111, he was admitted to our hospital due to a rise in
serum creatinine up to 214 umol/L. Upon physical exami-
nation, blood pressure was 120/71 mmHg and conscious-
ness was clear at admission. Neither diarrhea, arthralgia nor
purpura were observed. In laboratory tests, no abnormalities
were observed in urine or the coagulation and fibrinolytic
systems. Although mild anemia and elevation of lactate
dehydrogenase was observed (hemoglobin 111 g/L and lac-
tate dehydrogenase 272 IU/L), hemolysis was thought to be
absent because haptoglobin was within the normal range.
Red-cell fragmentations were not observed. Platelet count
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Fig.2 Light microscopy findings. Light microscopy of protocol
biopsy at 3 months (a) and of episode biopsy at 4 months (b—f). The
routine biopsy showed prominent glomerulitis, and double contour
of glomerular basement membrane was seen (a). The episode biopsy
showed glomerulitis with mesangiolysis (b), segmental increase in

was 56.2x 10* /uL. Trough level of tacrolimus was 4.0 ng/
mL. Immunological study found the anti-double-stranded
DNA antibody titer to be 16 IU/mL and an anticardiolipin
IgG antibody titer of 12 IU/mL (< 10 IU/mL). Antinuclear
antibody, anti-neutrophil cytoplasmic antibodies, and cryo-
globulin test were all negative and values of complement
were within the normal range. Clinical signs of bacterial or
viral infection including cytomegalovirus antigenemia and
polyomavirus were not observed. An episode biopsy again

mesangial matrix (c) and double contour of glomerular basement
membrane (d) was observed. Focal moderate peritubular capillari-
tis was observed in a localized area of the corticomedullary junction
(e, f). Magnification: PAM X200 in a, b and d, PAS X200 in c, f,
PASx 100 in e

revealed glomerulitis in varying degrees; mild in eight, mod-
erate in two, and severe in one glomerulus of a total of 23
glomeruli (Fig. 2b—d). Mesangiolysis and double contour
of the glomerular capillary was observed in four and five
glomeruli, respectively (Fig. 2b, d). Focal and segmental
mesangial proliferation was also noted (Fig. 2c). Moder-
ate peritubular capillaritis was observed to be localized in
the corticomedullary junction (Fig. 2e, f). Upon immuno-
fluorescent examination, neither significant staining for
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immunoglobulin nor complement were observed, except
for diffuse C4d staining in the peritubular capillary. Under
electron microscopy, glomerular endothelial cells were
swollen and lost fenestration with inflammatory cell infil-
tration (Fig. 3a, b). In the peritubular capillary, multilayer-
ing of the basement membrane was not observed (Fig. 3c,
d). Re-examination with screening and single antigen test
of flow cytometric panel-reactive antibody did not suggest
the presence of donor-specific antibody. Thromboses were
not detected in brain magnetic resonance imaging, body
computed tomography and venous echography of the lower
extremities. Although the symptoms did not meet the classi-
fication criteria for APS, the renal manifestation and episode
of aortic stenosis did not conflict for “non-criteria” mani-
festation of APS in addition to repeatedly positive tests for
anticardiolipin antibody. This patient with unexplained TMA
was treated with steroid pulse, plasmapheresis and rituximab
re-induction. Anticardiolipin antibody disappeared imme-
diately and renal function stabilized slowly. Final follow-up
of serum creatinine was 142 umol/L and anticardiolipin IgG
antibody decreased with a titer of 1 U/mL at 52 months

Fig. 3 Electron microscopy
findings. Electron microscopy
of the episode biopsy at 4
months. In the glomerulus,
swollen endothelial cells

and loss of fenestration were
observed (a, b) and an inflam-
matory cell infiltrated the capil-
lary wall (b). In the peritubular
capillary, injury to the endothe-
lial cell was very slight and
multilayering of the peritubular
capillary wall was not observed
(¢, d). Magnification: X1300 in
a, X1200 in b and x 1000 in ¢, d
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after transplantation. During the observation period, platelet
count stabilized and remained within the normal range.

Discussion

In this case report, a kidney transplant recipient experienced
acute graft dysfunction in the glomerular capillaries after
ABO-incompatible kidney transplantation with desensiti-
zation therapy consisting of plasmapheresis and rituximab.
Episode biopsy at postoperative day 112 revealed TMA
lesions mainly in the glomerular capillaries. Donor-specific
antibodies were not detected either before transplantation or
at the time of episode biopsy. Although no thrombotic epi-
sodes, hemolysis, or thrombocytopenia had been observed,
anticardiolipin antibody was repeatedly positive. The patient
did not fulfill the current criteria for APS, but following
scrutiny, other differential diagnoses as causal factors of
TMA were not apparent. We concluded that renal TMA
lesion and aortic valve stenosis presented as a “non-crite-
ria” manifestation of APS and thus treated with antibody




CEN Case Reports (2019) 8:1-7

depletion therapy. Graft function was improved and stabi-
lized for 52 months.

TMA after kidney transplantation develops from various
etiologies. The major causes are antibody-mediated rejec-
tion, calcineurin inhibitor-associated arteriolopathy, and
atypical hemolytic uremic syndrome [1-4]. The majority
of TMA after kidney transplantation demonstrates system-
atic manifestation with thrombocytopenia and hemolysis
(62%), but some cases can be localized to grafts only with-
out these hematological disorders (38%) [17]. Hence, the
unexplained graft dysfunction in this case did not fulfill the
classical criteria for APS and some differential diagnoses
must be excluded. Antibody-mediated rejection is one of the
most frequent causes of TMA after kidney transplantation.
Acute glomerulitis and focal peritubular capillaritis in our
case might suggest microvascular inflammation, a typical
pathological feature of acute antibody-mediated rejection.
Diffuse C4d staining in peritubular capillaries in this patient
did not support the diagnosis of antibody-mediated rejection,
because of ABO-incompatible transplantation. Despite the
limitation that non-HLA antibodies were undetectable by
flow cytometric panel-reactive antibody test, donor-specific
HLA antibodies were not detected either before transplanta-
tion or at the time of episode biopsy. In addition, this episode
of graft dysfunction occurred only 3 months after transplan-
tation in spite of desensitization therapy for ABO-incompat-
ible transplantation, including plasmapheresis and induction
of rituximab. Histopathology showed that microvascular
inflammation was localized to the glomeruli only, and peri-
tubular capillaritis was minimal. Thus, we concluded that it
was unlikely that antibody-mediated rejection contributed
to the TMA lesions. Trough level of tacrolimus was within
an appropriate range, and vacuolar degeneration of tubular
epithelial cells was absent. Thus, tacrolimus toxicity was
also unlikely. Although the patient had received a diagnosis
of anaphylactoid purpura previously, a diagnosis of IgA vas-
culitis was easily excluded as there was no mesangial IgA
deposition detectable by immunofluorescence or electron
microscopy. Other types of immune-complex glomerulo-
nephritis were also excluded for the same reason, includ-
ing lupus nephritis and membranoproliferative glomerulo-
nephritis. Focal segmental glomerulosclerosis was also an
important differential diagnosis because of early recurrence
after kidney transplantation. However, proteinuria usu-
ally precedes light microscopic changes in a recurrence of
focal segmental glomerulosclerosis and diffuse foot process
effacement under electron microscopy should be observ-
able as a specific change [18]. Although the lesions in this
case were focal and segmental, proteinuria did not precede
graft dysfunction and diffuse foot process effacement was
not observed. Thus, this case was unlikely to be recurrence
of focal segmental glomerulosclerosis. Polycythemia was
complicated in the patient and glomerulopathy associated

with polycythemia must be reviewed. A few reports review
myeloproliferative neoplasm-related glomerulopathies. A
case series study identified 11 patients with myeloprolifera-
tive neoplasm-related glomerulopathy, two of which were
polycythemia [19]. Proteinuria and mesangial proliferation
and/or sclerosis was found in all the patients. Intracapil-
lary hematopoietic cells were observed in four patients and
chronic TMA in nine. Compared with this previous report,
the degree of proteinuria was extremely low and mesangial
proliferation was not observed in our case. Megakaryocytes
were not observed under light microscopy and the histologi-
cal findings were not typical, as seen in the previous report.
In addition, recurrence of glomerulopathy after kidney trans-
plantation has not been previously reported. Thus, a direct
causal relationship between polycythemia and renal TMA in
this case could not be confirmed. However, the development
of renal TMA was possibly affected by endothelial injury
induced by polycythemia.

APS is a relatively rare cause of TMA in kidney trans-
plantation. The current classification criteria needs to sat-
isfy clinical criteria, including vascular thrombotic episodes
and/or pregnancy morbidity, and positive laboratory testing
for lupus anticoagulant, anti-pf2 glycoprotein I (B2GPI), or
anticardiolipin antibody [13]. B2GPI-dependent anticardi-
olipin antibody was stimulated in a clotting-prone context
such as in the presence of an inflammatory stimulus or preg-
nancy hormones, activated endothelial cells, monocytes and/
or platelets and led to thrombotic events in large vessels
[20]. However, manifestations of APS were quite variable,
some of which did not meet the classification criteria and
so were classified as “non-criteria” clinical manifestations
[14]. Renal microangiopathy, so-called TMA in renal small
vessels, was one such “non-criteria” manifestation of APS
[14-16]. TMA associated with APS is often observed in
patients without thrombosis or pregnancy loss. In addition,
TMA lesions are not usually found in other thrombophilia
disorders arising from genetic mutations. Thus, pathogenesis
of thrombosis in large vessels and TMA may be result from
distinct etiologies [21].

Previous reports have revealed fifteen cases of post-
kidney transplant APS [5—-12]. In four patients, APS was
complicated with systematic erythematosus [11, 12]. Ten
patients were diagnosed as APS before kidney transplanta-
tion, with positive tests for APS-associated auto-antibody
and previous thrombotic episodes, such as deep venous
thromboses or spontaneous abortions. However, renal TMA
with anticardiolipin antibody appeared in five hepatitis
C-positive recipients without previous thrombotic episodes
or abortion [6]. Although onset of TMA was within 30 days
of transplantation in most patients, the symptoms appeared 6
months after kidney transplantation in two patients. Surpris-
ingly, extra-renal thrombotic complications after transplan-
tation were observed in only three patients. In the report,
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narrowed capillary lumens in glomerular capillary wall were
observed in all patients and marked swelling of endothe-
lium in capillary wall was observed in one patient. Only
one patient showed arterial platelet thrombus. In our case,
although typical arterial lesions were not observed, the glo-
merular lesion is resembling with our case. Three patients
died because of thrombotic complications and graft failure
occurred in two patients. Renal prognosis of patients treated
with plasma exchange and induction of eculizumab tends
to be good. Recent studies have revealed that TMA lesions
in APS are closely associated with complement protein C5
activation and attenuated after plasma exchange and induc-
tion of eculizumab [11, 22]. In Japan, use of eculizumab
for APS is an expensive treatment which is not covered by
public health insurance and so is currently used hesitantly.
Our case indicates efficacy of plasmapheresis and rituximab
for treatment of recurrent APS.

In conclusion, a kidney transplant recipient experienced
acute graft dysfunction with TMA lesions in renal biopsy.
The TMA lesions suggested latent APS with “non-criteria”
manifestation. Screening tests for anticardiolipin antibody
should be recommended for potential kidney transplant
recipients with unidentified original disease.
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