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Apixaban as a therapeutic option in chronic kidney disease 
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Introduction

Heparin-induced thrombocytopenia (HIT) is a clini-
copathological syndrome with pro-thrombotic charac-
teristics, mediated by antibodies that recognize FP4/
heparin complexes1,2. This condition is especially rel-
evant in patients undergoing hemodialysis, since they 
are repeatedly exposed to unfractionated heparin 
(UFH). In this population, the diagnostic approach 
has some inconveniences, since antibodies against 
the FP4/heparin complex can be found in up to 17.4% 
of these patients without this entailing clinical mani-
festations. In addition to limited availability (they are 
only performed in a few reference laboratories), func-
tional studies can also test positive in a small fraction 

(3.7%) of these patients. Finally, in this population in 
particular, the therapeutic armamentarium is quite re-
duced3,4.

Here we report the case of a female patient with 
chronic kidney disease and a high pre-test probability 
for HIT, who was acutely treated with apixaban, a new 
oral anticoagulant (NOAC) that inhibits factor Xa.

Case presentation 

A 50-year-old woman presented to the emergency 
department with uremic syndrome. She was referred 
to our hospital to be started on renal replacement ther-
apy (RRT). Her past medical history was notable for 
longstanding type 2 diabetes and arterial hypertension, 
both conditions with poor treatment adherence. The 
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Heparin-induced thrombocytopenia (HIT) is a prothrombotic condition caused by antibodies against the heparin-PF4 complex. 
This disorder is even more problematic in patients undergoing hemodialysis since they are repeatedly exposed to heparin. 
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chronic kidney disease and a high pretest probability for heparin-induced thrombocytopenia who was acutely treated 
with apixaban, an oral selective factor Xa inhibitor. (Gac Med Mex. 2015;151:742-5)
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patient’s outpatient medications included NPH insulin 
(30 units daily) and enalapril (10 mg twice daily).

Laboratory findings confirmed the presence of renal 
dysfunction and its stage. The night of admission, due 
to the impossibility to place a central line into the inter-
nal jugular vein, an ultrasonography-guided right fem-
oral Mahurkar catheter was placed in order to start 
acute hemodialysis. During this hemodialysis session, 
heparinization was performed with 3,000 units. After 
her admission in the general ward, pharmacological 
thromboprophylaxis was started with subcutaneous 
UFH. On day 4 of admission, she underwent a sec-
ond dialysis session; the heparinization remained the 
same. No extracorporeal circuit clotting was report-
ed. The patient improved clinically and paraclinically 
due to RRT and, therefore, on day 6 of hospitaliza-
tion, a Tenckhoff catheter was placed for a definitive 
transfer to peritoneal dialysis, which was performed 
uneventfully. The Mahurkar catheter was removed on 
that very day, and 24 h later, the peritoneal catheter 
was first used.

Moderate thrombocytopenia (118 K/µl) was found on 
admission blood count. This finding was investigated 
in paralell. Initially, ethylenediaminetetraacetic acid 
(EDTA)-induced pseudothrombocytopenia was ruled 
out. On further questioning, the patient denied a histo-
ry of bleeding, alcohol consumption, self-medication, 
recent travels and risky sexual behaviors. She had no 
systemic inflammatory response syndrome, no mur-
murs were heard on precordial auscultation and no 
organomegalies were found at abdominal palpation. 
No abnormally large platelets platelet aggregates, 
schistocytes or blasts were found on peripheral blood 
smear. Both liver function tests and coagulation time 
tests were within the limits of normal. Additionally, HIV 
and hepatitis C virus infections were ruled out.

On the morning of the tenth inpatient day, the patient 
referred pain and right lower limb edema; a painful, 
edematous limb, with positive pitting sign, and difficult 
mobilization was found on physical examination. Since 
she had a high pre-test probability for deep venous 
thrombosis (DVT), a Doppler ultrasonograph with venous 
compression was performed, We thus made the diagno-
sis of DVT from the femoral to the popliteal vein. There-
fore, we decided to start her on UFH and warfarin.

On the next day, the patient had a platelet count 
decrease of 67%. In the setting of recent heparin ex-
posure, thrombosis, and platelet count drop, early on-
set HIT was suspected. No cutaneous necrosis was 
found after specifically looking for it. According to the 
4Ts score, the patient had a high pre-test probability 

of HIT; both UFH and warfarin were therefore discon-
tinued, and apixaban (2.5 mg twice daily) was started 
as alternative anticoagulant. Since this factor Xa inhib-
itor is not currently approved for the tratment of HIT, 
the therapeutic possibilities were discussed with the 
patient and she signed an informed consent form.

Four days after this switch, the platelet count reached 
the figure of day 10 of hospitalization and 7 days later 
it exceeded the figure found at admission (Fig. 1). 
After having exceeded the platelet count found at ad-
mission, on day 18 of hospitalization, low-dose warfarin 
was started (5 mg daily), and administered together 
with apixaban for 5 days. The international normalized 
ratio remained at therapeutic ranges during this time. 
No venous gangrene occurred during this period. On 
day 22 of admission, apixaban was discontinued and 
anticoagulation was continued with warfarin. During the 
time she was treated with apixaban, the patient did not 
experience petechiae or any other important sign of 
bleeding, and neither did she experience venous 
thromboembolic disease progression. In view of her 
satisfactory evolution, she was discharged from hospi-
tal with follow-up in the outpatient setting; on the day 
of discharge, her platelet count was 231 k/µl.

Discussion

The frequency of HIT in our country is unknown. In 
the setting of chronic kidney disease (CKD), our knowl-
edge on the epidemiology of this syndrome stems from 
a British study that included more than 13,000 patients 
on hemodialysis and found a prevalence of 0.26 cases 
per 100 patients and an incidence of 0.32 cases per 
100 patients5. 

The diagnosis of HIT is particularly complicated in 
patients undergoing hemodialysis3,4. There are two 
types of paraclinical tests used in the diagnosis of this 
syndrome: immunoassays and functional tests1,2. 
False-positive results are among the drawbacks of im-
munoassays, since in up to 17.4% of these patients, 
antibodies against the FP4/heparin complex can be 
detected, even when the syndrome is not diagnosed 
due to the absence of clinical manifestations. On the 
other hand, false-positive results can also be found in 
a small proportion of patients (3.7%) in functional stud-
ies3,4. Another setback of these tests is their limited 
availability, since they are performed exclusively in 
some reference laboratories1,4. 

Even when a high pre-test probability, estimated ac-
cording to the 4Ts score, has a positive predictive 
value of only 64%1, when HIT is suspected and an 
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intermediate or high pre-test probability is obtained, 
discontinuation of anticoagulation with heparin and 
starting a new alternative drug is recommended2. This 
recommendation eases one of the main limitations of 
our diagnostic approach, the absence of confirmation 
with paraclinical tests. On the other hand, the thera-
peutic response of this patient after UFH discontinua-
tion was as it is to be expected in a case of HIT6.

Among the treatment options for the management of 
HIT, argatroban is the drug of choice when it occurs 
in a patient with CKD, but its cost represents a major 
limitation: one day’s treatment with argatroban has an 
approximate cost of $13136. Although previously rec-
ommended for this population, lepirudin was withdrawn 
from the market last year2,6. Other alternatives de-
scribed in these patients include bivalirudin and da-
naparoid sodium2,6, which are not available in our 
country. On the other hand, fondaparinux is contrain-
dicated in patients with CKD from stage IV (< 30 ml/
min) on, due to its predominantly renal elimination6. 

In this patient, we decided to acutely treat her with 
apixaban, a therapeutic option that so far has not been 
reported in medical literature. Early this year, the Food 
and Drug Administration (FDA) included a recommen-
dation for the use of this drug in patients with end-
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Figure 1. Platelet count evolution in time. All points found below the horizontal dotted line imply thrombocytopenia according to our 
laboratory ranges. The first two vertical dotted lines represent hemodialysis sessions where heparin was used, and the third indicates the day 
when heparin intravenous infusion was started. The first range indicates a 55% drop in the platelet count between days 7 and 10 of admission. 
The second range indicates a 67% drop in the platelet count between days 10 and 11 of admission.

stage CKD; the suggested dose is based on pharma-
cokinetics and pharmacodynamics information 
obtained from patients on hemodialysis7. Given that 
apixaban is structurally different to heparin, the patho-
genic antibodies of HIT do not recognize it, thus avoid-
ing platelet activation and aggregation that are char-
acteristic of this syndrome8. 

Although originally in this patient early onset HIT 
secondary to UFH infusion started on day 10 of admis-
sion was suspected, a temporal evolution more resem-
bling that observed in classic HIT, where manifesta-
tions occur 4-14 days after the use of heparin, was 
retrospectivelly perceived on her platelet count (Fig. 
1)6. The patient had two thrombosis predictors: previ-
ous vascular lesion (secondary to femoral catheter 
placement) and low platelet nadir6. 

At admission, the patient had already moderate 
thrombocytopenia. The presence of thrombocytopenia 
has already been reported in patients with end-stage 
CKD before RRT9,10, and insufficient thrombopoiesis 
has been invoked as an explanation for this de-
creased platelet count9. However, a unifying patho-
physiological mechanism that explains thrombocyto-
penia while also accounting for the remaining platelet 
defects occurring in patients with CKD has not yet 
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been described11. The thrombocytopenia attributed to 
CKD has been independently associated with prolonged 
bleeding times12 and can be improved (even in serious 
cases) after the administration of erythropoietin13,14.

In the future, apixaban could represent a therapeutic 
option for the management of HIT, especially in patients 
with CKD. However, clinical trials are needed to assess 
its usefulness in the specific setting of HIT.
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