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Heparin is commonly used in the renal transplant setting but heparin-
induced thrombocytopenia (HIT) a serious adverse reaction to heparin ap-
pears to be infrequent in this patient population [1-3]. A subset of HIT
antibodies considered “pathogenic” activate platelets in functional assays
like the serotonin release assay (SRA) and can be distinguished from “be-
nign” antibodies commonly seen in clinical practice that are positive in
PF4/Polyanion ELISAs (PF4 ELISA) but are not platelet-activating [4].
While a clinical scoring system (4Ts score) can be helpful in making the
diagnosis, calculating this score can be challenging in complex patients such
as the one discussed in this report. Here, we describe a severe case of HIT in
a renal transplant patient with non-classical HIT serologic results and in-
itially unclear source of heparin exposure.

A 54-year-old Caucasian female with end stage renal disease due to
polycystic kidney disease presented for deceased donor kidney trans-
plantation. She had been maintained on peritoneal dialysis for ap-
proximately two years prior but was transitioned to hemodialysis via a
tunneled catheter one week prior to transplantation due to peritoneal
dialysis catheter malfunction. She underwent anti-lymphocyte induc-
tion therapy with rabbit antithymocyte globulin (ATG). Post-transplant,
she was started on maintenance immunosuppression with mycophe-
nolate mofetil, tacrolimus, and a steroid taper as well as infection
prophylaxis with fluconazole, valganciclovir, and dapsone.

Preoperatively, the patient had a hemoglobin level of 10.1 mg/dL and a
normal platelet count of 230,000/pL. Immediately post-transplant, he-
moglobin was noted to be 9.6 mg/dL and platelets 139,000/uL (Fig. 1).
Both parameters continued to decline throughout the hospital course, which
was attributed to ATG (Fig. 1). On postoperative day 5 she was discharged
with a hemoglobin of 8.0 mg/dL and platelet count of 26,000/uL. Repeat
testing two days later demonstrated stable anemia and persistent marked
thrombocytopenia with platelets now at 21,000/pL. The patient was read-
mitted for further evaluation, and workup was consistent with hemolysis
(elevated lactate dehydrogenase of 900 units/L; Reference range:
135-214 units/L. and low haptoglobin of < 10 mg/dL; Reference range:
30-200 mg/dL) and clinical suspicion was raised for dapsone-induced he-
molytic anemia. With discontinuation of dapsone, her hemolytic markers
and anemia promptly improved, but thrombocytopenia persisted. Despite

the lack of a “smoking gun” heparin exposure that led to the precipitous
decrease in platelet count, given the history of exposure to heparin prior to
transplant (patient received a heparin flush at the time of peritoneal dialysis
catheter malfunction 8 days prior to transplant and 2000 unit heparin bo-
luses with hemodialysis treatments 7 and 5 days before transplant), testing
for HIT was performed. PF4 ELISA was strongly positive at 1.3 OD (optical
density) while the SRA was discordant and barely positive at 25% (positive
cut-off, 20%). This led to the impression that the PF4 ELISA result was likely
“false-positive”, a common clinical finding [4].

Research testing was performed in a recently described HIT platelet
activation assay, the PF4-dependent p-selectin expression assay (PEA), and
PEA (Low PF4) [6,7]. The PEA (Low PF4), recently shown to be helpful in
detecting HIT antibodies from severely affected HIT patients with auto-
immune HIT [5] was positive at 52% (positive cut-off, 10%), and the PEA
was also strongly positive at 109% (positive cut-off, 24%). A thorough re-
review of the patient's medication records showed that she was exposed to
1000 units of heparin admixed in the ATG preparation on three occasions
during the hospitalization (Fig. 1). Reactivity in the PEA (Low PF4) declined
over the next 10 days and correlated well with a corresponding increase in
platelet counts (Fig. 1). As reported recently in patients with severe HIT, the
PEA remained strongly positive even after platelet recovery [5]. The patient
was homozygous for Histidine at amino acid position 131 (HH131) of
FcyRlIla, a genotype which may have protected the patient from macro-
vascular thrombosis despite the presence of strong, platelet-activating HIT
antibodies [6]. The patient was started on treatment with the direct oral
anticoagulant apixaban. Her thrombocytopenia and allograft function im-
proved and at follow-up six weeks post-transplant, she had a platelet count
of 298,000/uL and serum creatinine of 1.0 mg/dL with no recurrence of
thrombocytopenia or new thrombosis.

HIT has been reported in 0.2-5% of patients exposed to heparin;
however its incidence is less well established in the renal transplant popu-
lation. Based on the “4Ts” scoring system, our patient had a low probability
of HIT (4Ts score = 3) due to unclear heparin exposure. This, combined
with the low-positive SRA result of 25% led her caregivers to conclude that
the patient did not have HIT. Despite this SRA result, the patient's sample
strongly activated PF4-treated platelets in the PEA a phenomenon that has
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Fig. 1. Severe protracted thrombocytopenia due to HIT. Left ordinate denotes platelet count (solid circles). Right ordinate depicts PEA (solid squares) and PEA, Low
PF4 (open squares). PEA and PEA, Low PF4 results shown are the average of duplicate measurements, while SRA, PF4 ELISA and platelet counts shown are single

determinations. Solid arrows denote ATG treatment.

been recently reported [6,7]. Evolving understanding of HIT pathogenesis
suggests that normal plasma immunoglobulin G can compete with HIT
antibodies for binding to the platelet IgG receptor, FcyRIla and limit anti-
body-mediated platelet activation [5]. Platelets with the HH131 genotype
can bind both IgG; and IgG, immunoglobulins present in normal plasma
thereby making these platelets more resistant to activation by HIT anti-
bodies than platelets expressing the RR131 Fc receptor genotype which
bind IgG; alone [5]. Thus, it is likely that the HH131 genotype present in
this patient afforded some degree of protection from thrombosis.

Addition of heparin (and hydrocortisone) to antithymocyte globulin is
not uncommon as a means to prevent thrombophlebitis and deep vein
thrombosis with infusion [8] but this is not always appreciated by health-
care providers. Preoperative heparin exposure likely triggered HIT im-
munization but did not appear to cause HIT as evidenced by normal platelet
counts at the time of surgery. While the decrease in platelet count from
233,000/uL to 139,000/uL was rapid and occurred within ~3h of ATG
exposure, the possibility of HIT evolving solely due to pre-operative heparin
exposure cannot be completely ruled out. In addition, low or negative
serotonin release can be seen in HIT patients, as recently reported [9,10].
This case, in addition to highlighting the challenges associated with clinical
variability in HIT presentation and limitations with currently available HIT
diagnostic testing also suggests the need for a careful review of medication
history and formulations so that heparin exposure can be clearly docu-
mented in patients suspected of this potentially serious disorder.
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