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Abstract Heparin-induced thrombocytopenia (HIT) is a relatively infrequent complication of heparin

administration. HIT can cause devastating thrombosis, making it one of the most serious adverse drug reactions

encountered in clinical practice. We successfully treated a case of severe HIT presenting with thrombosis and

life-threatening bleeding complications with intravenous immunoglobulin (IVIG), platelet transfusion and oral

anticoagulant Rivaroxaban. In this case, we considered that IVIG played the most important role by preventing

further thrombosis, increasing the platelet count, and ensuring the efficacy of Rivaroxaban. We therefore suggest

that IVIG might be the optimal treatment for patients with this urgent condition.

EPARIN-INDUCED thrombocytopenia (HIT)
is an immune-mediated adverse reaction
caused by antibodies that recognize plate-
let factor 4 (PF4) in complex with heparin
or other linear polyanions. HIT is characterized by
moderate thrombocytopenia and paradoxical arteri-
al or venous thromboses.™ Although it is a relatively
rare complication of heparin administration, HIT, which
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usually occurs 5 to 14 days after starting heparin, may
cause devastating thromboses, making it one of the
most serious adverse drug reactions in clinical prac-
tice. In contrast to other drug-induced immune throm-
bocytopenia (DITP), HIT is characterized by a platelet
count<20x10°/L in only 10%-15% of cases,” while
thromboses rather than bleeding are the typical clinical
manifestation. Treatment involves substituting heparin
with an alternative (non-heparin) anticoagulant, and
the antibodies then usually disappear 50-80 days af-
ter heparin withdrawal.” The clinical and immunologic
response to heparin discontinuation in patients with
acute HIT follows a predictable pattern. Prophylactic
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platelet transfusion is not recommended and four-limb
screening compression ultrasonography is recommend-
ed in most cases. Here, we describe a patient with HIT
and life-threatening hemorrhagic and thromboembolic
complications who was treated successfully with in-
travenous immunoglobulin (IVIG), platelet transfusion
and oral anticoagulation Rivaroxaban.

CASE DESCRIPTION

An 80-year-old woman was admitted to the Or-
thopedic Department due to traumatic hip fracture.
She received low-molecular weight heparin calcium
(Fraxiparine) (38 IU/kg) pre- and postoperatively as
prophylaxis for thrombosis. On the 12th day (D12)
of treatment, her platelet count fell from 245x10°%/L
(D9) to 2x10°/L, with a left lower limb deep venous
thrombosis (DVT). Her 4Ts score was 5 or 6, based on
thrombocytopenia (platelet count 2x10°/L)=0 point;
timing of onset=1 or 2 points (platelet counts start-
ed to go down after day 9-12 of heparin exposure);
thrombosis=2 points (proven DVT); and no other
cause=2 points (no plausible alternate explanation
for the thrombocytopenia). A polyspecific PF4 en-
zyme-linked immunosorbent assay was positive, with
an optical density of 3.682. Unfortunately, despite no
further coagulation disorders after heparin discontin-
uation on D12, she suffered severe gastrointestinal
hemorrhage on D14 with platelet count of 2x10°%/L.
The patient showed hematochezia (confirmed by feces
routine test and occult blood test) with a fall in hemo-
globin levels from 109 g/L to 74 g/L. The patient was
fasted and treated with an acid inhibitor proton-pump
inhibitor (Omeprazole) and red blood cell transfusion,
together with nutrition support therapy. To balance
the bleeding and anticoagulation complications, the
patient was administered 0.4 g/(kg-d) IVIG to inhibit
the ongoing platelet-activating effects of the circulat-
ing HIT antibodies and hasten platelet count recovery.
Following the second dose of IVIG (D15 after the initi-
ation of Fraxiparine) and a platelet transfusion (10 U),
the platelet count rose from the nadir of 1x10°/L to
9x10°/L (both tested on D15), and then rose further
to 30x10°/L on the next day. With continued use of
IVIG, her platelet counts increased to 74x10°/L and
147x10°/L on the following 2 days, respectively (Fig-
ure 1). We also monitored coagulation test results over
this period, including D-dimer (12.26-19.34 pg/ml),
fibrinogen (3.48-4.47 g/L), activated partial throm-
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boplastin time (APTT) (48.4-53.7 s) and prothrombin
time (PT) (13.4-14.7 s), to exclude a diagnosis of
HIT-associated disseminated intravascular coagulation
(DIC). The patient was discharged and started to be
treated with Rivaroxaban (10 mg once a day) on D18,
with no further thromboembolic events. Her plate-
let count remained within the normal range after 3
months of follow-up (231x10°%/L at the last time), with
no new thromboses.

DISCUSSION

A very low platelet count is very unusual in pa-
tients with HIT, and a platelet count<10x10°/L ac-
cordingly scores zero point in the 4Ts pretest scoring
system. ¥ Based on its immunopathogenesis involv-
ing PF4/heparin antibodies, HIT is one of the leading
causes of drug-induced reactions among hospitalized
patients.”™ A previous retrospective analysis identi-
fied the extent of platelet count decrease as one of
the most important risk factors for thrombosis.[®! The
current patient had an abrupt decrease in her platelet
count to 1x10%L after the initiation of Fraxiparine,
with no preceding slow decrease, suggesting the mag-
nitude of platelet count decrease was likely to reflect
the titer of platelet activating anti-PF4/heparin anti-
bodies. Naturally occurring anti-PF4/heparin antibodies
are rare in healthy individuals, and there have been
only 12 reported cases of “spontaneous HIT” associat-
ed with high-titres of platelet-activating anti-PF4/hep-
arin antibodies without prior heparin exposure, pre-
senting with clinical complications of thrombocytopenia
and/or thrombosis.”"* Of these 12 cases, 7 patients
had undergone recent orthopaedic surgery, suggesting
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Figure 1. Correlation between thrombocyte count, clinical
course, and treatment. The letters indicate the platelet
counts: a. 2x10°/L; b. 1x10%L; c. 2x10%/L; d. 1x10%L;
e. 9x10%L; f. 30x10%/L; g. 74x10°/L; h. 147x10°/L.
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that mechanical compression'™ may have facilitated
antigen exposure through heightened platelet and/or
endothelial activation.™ It is therefore possible the se-
vere thrombocytopenia in the current patient, without
pre-immunization or re-exposure to heparin before,
was caused by mechanical compression, causing her
blood platelets level to drop dramatically after expo-
sure to heparin. Severe HIT may thus be precipitated
by double-hits (both mechanical extrusion and heparin
exposure).

Wester et al.'**! concluded the incidences of
thromboembolic and hemorrhagic complications were
remarkably high in critically ill patients with HIT.
However, our patient developed thromboembolic and
life-threatening hemorrhagic complications without
multiple organ dysfunction syndrome. HIT is the most
common form of DITP, and IVIG (1 g/kg body weight
for 2 consecutive days) is recommended in patients
with DITP who develop major bleeding symptoms.*®!
Based on the successful response to IVIG in cases of
HIT,""'® we considered 0.4 g/kg IVIG for 5 consecu-
tive days as suitable treatment for this severe condi-
tion. Platelet transfusions are not recommended due
to thrombotic potential concerns.™®?! This limitation is
particularly relevant, given that lower platelet counts
not only prompt platelet transfusion, but also increase
thrombotic risk in HIT patients.’®! Transfusion of plate-
let concentrates might be considered in the event of
life-threatening bleeding,™ ! while IVIG has been
shown to augment platelet count recovery in mouse
models of DITP.*?) We administered platelet transfu-
sion treatment based on IVIG for 2 consecutive days,
with continuous increases in platelet count to 9x10°/L
at 1 h and 30x10°/L at 12 h after transfusion, with
no further thromboembolic events. This suggests that
IVIG can promote platelet count recovery by inhibiting
activation of platelet by HIT-IgG, thus ensuring the
efficacy of platelet transfusion whilst inhibiting the in-
creased thrombotic risk in these patients.

HIT is a pro-thrombotic disorder. Recognizing
the clinical and laboratory features of HIT allows
immediate discontinuation of heparin, and the ad-
ministration of alternative anticoagulants to avoid
serious thrombotic complications. The choice of an-
ticoagulant should be based on patients’ hepatic and
renal functions, clinical stability, drug availability,
and physician preference.”™ In the current case, we
chose factor Xa (Rivaroxaban) instead of the recom-
mended agents (e.g. Argatroban, Bivalirudin, Desiru-
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din, Danaparoid, Fondaparinux) because of a drug
shortage. Rivaroxaban does not cross-react with HIT
antibodies.”® However, published reports on the use
of this agent in patients of acute HIT are limited, and
low trough levels may not provide adequate protec-
tion for highly pro-thrombotic states such as HIT.[**?*
A single-arm study of Rivaroxaban for HIT was closed
early due to slow accrual.’®®! However, Rivaroxaban
may be an ideal candidate treatment for HIT because
it is administered orally by fixed dosing, requires no
laboratory monitoring and is effective in the treat-
ment of venous and arterial thromboembolism in
other settings. The present patient had no recurrent
thrombosis at 3 months of follow-up. We suggest that
the administration of IVIG in this case not only en-
sured that the platelet transfusion was effective, but
also provided time for Rivaroxaban to work. Three
months of anticoagulation treatment is generally con-
sidered sufficient for patients with HIT complicated
by thrombosis, and the current patient remained well
over this time period.

In conclusion, severe HIT complicated with both
thrombosis and bleeding is rare, and IVIG provides a
fast, safe and effective therapeutic option for revers-
ing aggressive thrombocytopenia in patients with im-
mune-mediated HIT. The current case suggests that
IVIG, platelet transfusion and oral anticoagulant Rivar-
oxaban may be a suitable treatment strategy for such
patients. We hypothesized that IVIG was the most im-
portant element of the treatment, by preventing further
thrombosis, allowing safe and efficient platelet transfu-
sion, and ensuring the effective use of Rivaroxaban.

Conflict of interest statement
The authors have no conflict of interest to disclose.

REFERENCES

1. Visentin GP, Ford SE, Scott JP, et al. Antibodies from
patients with heparin-induced thrombocytopenia/
thrombosis are specific for platelet factor 4 complexed
with heparin or bound to endothelial cells. J Clin In-
vest 1994; 93(1):81-8. doi: 10.1172/1CI116987.

2. Warkentin TE. Clinical presentation of heparin-induced
thrombocytopenia. Semin Hematol 1998; 35(4 Suppl
5):9-16; discussion 35-6.

3. Greinacher A, Selleng S. How I evaluate and treat
thrombocytopenia in the intensive care unit pa-
tient. Blood 2016; 128(26):3032-42. doi: 10.1182/



Vol. 34, No. 1

10.

11.

12.

13.

blood-2016-09-693655.

Cuker A, Gimotty PA, Crowther MA, et al. Predic-
tive value of the 4Ts scoring system for heparin-in-
duced thrombocytopenia: a systematic review and
meta-analysis. Blood 2012; 120(20):4160-7. doi:
10.1182/blood-2012-07-443051.

Khandelwal S, Arepally GM. Immune pathogenesis of
heparin-induced thrombocytopenia. Thromb Haemost
2016; 116(5):792-8. doi: 10.1160/TH16-01-0074.
Greinacher A, Farner B, Kroll H, et al. Clinical features
of heparin-induced thrombocytopenia including risk
factors for thrombosis. A retrospective analysis of 408
patients. Thromb Haemost 2005; 94(1):132-5. doi:
10.1160/TH04-12-0825.

Warkentin TE, Makris M, Jay RM, et al. A spontaneous
prothrombotic disorder resembling heparin-induced
thrombocytopenia. Am J Med 2008; 121(7):632-6.
doi: 10.1016/j.amjmed.2008.03.012.

Jay RM, Warkentin TE. Fatal heparin-induced
thrombocytopenia (HIT) during warfarin thrombo-
prophylaxis following orthopedic surgery: another
example of ‘spontaneous’ HIT? J Thromb Hae-
most 2008; 6(9):1598-600. doi: 10.1111/j.1538-
7836.2008.03040.x.

Warkentin TE, Basciano PA, Knopman J, et al. Spon-
taneous heparin-induced thrombocytopenia syn-
drome: 2 new cases and a proposal for defining this
disorder. Blood 2014; 123(23):3651-4. doi: 10.1182/
blood-2014-01-549741.

Pruthi RK, Daniels PR, Nambudiri GS, et al. Hepa-
rin-induced thrombocytopenia (HIT) during postop-
erative warfarin thromboprophylaxis: a second ex-
ample of postorthopedic surgery ‘spontaneous’ HIT. ]
Thromb Haemost 2009; 7(3):499-501. doi: 10.1111/
j.1538-7836.2008.03263.x.

Ketha S, Smithedajkul P, Vella A, et al. Adrenal hae-
morrhage due to heparin-induced thrombocytopenia.
Thromb Haemost 2013; 109(4):669-75. doi: 10.1160/
TH12-11-0865.

Okata T, Miyata S, Miyashita F, et al. Spontaneous
heparin-induced thrombocytopenia syndrome with-
out any proximate heparin exposure, infection, or
inflammatory condition: atypical clinical features with
heparin-dependent platelet activating antibodies.
Platelets 2015; 26(6):602-7. doi: 10.3109/09537
104.2014.979338.

Bito S, Miyata S, Migita K, et al. Mechanical prophy-
laxis is a heparin-independent risk for anti-platelet
factor 4/heparin antibody formation after orthopedic

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

CHINESE MEDICAL SCIENCES JOURNAL 63

surgery. Blood 2016; 127(8):1036-43. doi: 10.1182/
blood-2015-06-651620.

Warkentin TE. Knee replacement and HIT without
heparin. Blood 2016; 127(8):961-2. doi: 10.1182/
blood-2015-12-687665.

Wester JP, Haas FJ, Biesma DH, et al. Thrombosis and
hemorrhage in heparin-induced thrombocytopenia
in seriously ill patients. Intensive Care Med 2004;
30(10):1927-34. doi: 10.1007/s00134-004-2334-1.
Arnold DM, Nazil, WarkentinTE, et al. Approach to
the diagnosis and management of drug-induced im-
mune thrombocytopenia. Transfus Med Rev 2013;
27(3):137-45. doi: 10.1016/j.tmrv. 2013.05.005.
Tvito A, Bakchoul T, Rowe JM, et al. Severe and
persistent heparin-induced thrombocytopenia de-
spite fondaparinux treatment. Am J Hematol 2015;
90(7):675-8. doi: 10.1002/ajh.23971.

Betrosian AP, Theodossiades G, Balla M, et al. Hepa-
rin-induced thrombocytopenia: correction of severe
bleeding complication with intravenous immune glob-
ulin. Intensive Care Med 2004; 30(11):2136; author
reply 2137. doi: 10.1007/s00134-004-2437-8.

British Committee for Standards in Haematology,
Blood Transfusion Task Force. Guidelines for the use of
platelet transfusions. Br J Haematol 2003; 122(1):10-
23.

Goel R, Ness PM, Takemoto CM, et al. Platelet trans-
fusions in platelet consumptive disorders are asso-
ciated with arterial thrombosis and in-hospital mor-
tality. Blood 2015; 125(9):1470-6. doi: 10.1182/
blood-2014-10-605493.

Cuker A. Management of the multiple phases of hep-
arin-induced thrombocytopenia. Thromb Haemost
2016; 116(5):835-42. doi: 10.1160/TH16-02-0084.
Liang SX, Pinkevych M, Khachigian LM, et al. Drug-in-
duced thrombocytopenia: development of a novel
NOD/SCID mouse model to evaluate clearance of cir-
culating platelets by drug-dependent antibodies and
the efficacy of IVIG. Blood 2010; 116(11):1958-60.
doi: 10.1182/blood-2010-02-268326.

Greinacher A. Clinical practice. Heparin-induced
thrombocytopenia. N Engl J Med 2015; 373(3):252-
61. doi: 10.1056/NEJMcp1411910.

Linkins LA, Dans AL, Moores LK, et al. Treatment and
prevention of heparin-induced thrombocytopenia:
Antithrombotic Therapy and Prevention of Throm-
bosis, 9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines. Chest
2012; 141(2 Suppl):e495S-e530S. doi: 10.1378/



64

25.

CHINESE MEDICAL SCIENCES JOURNAL March 2019

chest.11-2303.

Linkins LA, Warkentin TE, Pai M, et al. Design of the
rivaroxaban for heparin-induced thrombocytopenia
study. J Thromb Thrombolysis 2014; 38(4):485-92.
doi: 10.1007/s11239-014-1064-7.

26. Sachais BS, Rux AH, Cines DB, et al. Rational design
and characterization of platelet factor 4 antagonists
for the study of heparin-induced thrombocytope-
nia. Blood 2012; 119(25):5955-62. doi: 10.1182/
blood-2012-01-406801.





