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ABSTRACT
Aim: The aim of this study was to determine the incidence of low molecular weight heparin (LMWH) induced thrombocytopenia
in patients undergoing orthopedic surgery in Khartoum Teaching Hospital. Heparin induced thrombocytopenia (HIT) is a complication of heparin therapy in which the platelet count falls by 50% or more of the baseline value, or falls to below 150×109/L.
Methodology: This is a prospective cross sectional study carried out in Khartoum Teaching Hospital, Department of Orthopedic
Surgery in the period between April-July 2013.
Results: Seventy three patients were included, forty nine (67.1%) were males and 24 (32.9%) were females. Most of the patients were between 40-59 years of age (50.7%). Sixty nine (94.52%) of the patients were not exposed to heparin before. All
patients received LMWH as prophylaxis except 2 patients who received it for treatment. Fifty patients (68.49%) received LMWH
in a dose of 3500 (IU) per day while 23 patients (31.51%) received it in a dose of 4500 IU. Fifty six of the patients received LMWH
for 2 weeks, 15 patients for less than 2 weeks while 2 patients for more than 2 weeks. All patients had a baseline platelet count
equal or more than 150×109/L. On day 14, none of the patients had 50% reduction or more in the platelet count from the baseline
or a platelet count of less than 150×109/L.
Conclusion: The study found that no patient treated with LMWH had significant HIT.
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INTRODUCTION
Heparin induced thrombocytopenia (HIT) is a complication
of heparin therapy in which the platelet count falls by 50%
or more from the patients baseline platelet count, or falls to
below 150×109/L, and it may associated with increased incidence of arterial and/or venous thromboembolic complications [1]. Most often thrombocytopenia with or without
thrombosis is seen. The presence platelet factor 4 /heparindependent immunoglobulin G antibodies can be implicated,
so HIT is considered as a clinicopathologic syndrome since
both clinical and laboratory features are important [2, 3].
HIT is around 10 fold less common with low molecular
weight heparin preparations (LMWH) than with unfractionated heparin (UFH) [4]. Heparin is a drug widely used for
thromboprophylaxis or treatment in many clinical conditions, including cardiovascular surgery and invasive proce-

dures, acute coronary syndromes, venous thromboembolism,
atrial fibrillation, peripheral occlusive disease, dialysis and
during extracorporeal circulation [5, 6]. Unfortunately, it can
cause serious adverse effects, such as HIT which is a common, serious and potentially life-threatening condition [2,
7-9]. The majority of patients have type I HIT which appears
to result from non immunologic activation of platelets [10]
resulting in platelet aggregation due to heparin itself [11].
Type I HIT is relatively mild (platelet count >100×109/L),
and has no adverse clinical consequences, even if the heparin
is continued and usually resolves spontaneously [10]. Type
II HIT occurs in 3 to 5% of patients receiving UFH, it is less
common in patients receiving LMWH (< 1%). It is caused
by an immunoglobulin G (IgG) antibody that reacts with a
complex of heparin bound to platelet factor 4 (PF4), results
in platelet activation and endothelial cells injury. Type II
HIT usually occurs after 5 to 14 days of heparin exposure.
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The platelet count is typically 50 to70×109/L, with a 50% (or
more) drop in the platelet count from the baseline value [10].
Thrombotic events in type II HIT can include deep venous
thrombosis and pulmonary embolism, arterial or venous
gangrene of limbs, myocardial infarcts and strokes, and skin
necrosis [10]. The apparent range in frequency of HIT was
ranges from common (1%) in postoperative orthopedic and
cardiac surgery patients receiving heparin for 1–2 week, to
infrequent (0.1–1%) in medical patients receiving UFH or
surgical patients receiving LMWH to rare (<0.1%) in medical and obstetrical patients receiving LMWH [12]. Some
prospective studies suggest that the incidence of thrombosis
is between 35 and 58 % in patients with documented HIT
[13-15]. HIT often remains unrecognized with high risk of
death from associated venous or arterial thrombosis [4], so
the clinical and laboratory recognition is essential in order
to stop heparin use immediately and commence an alternative anticoagulant. It`s incidence has not been studied in
this country. The purpose of this study was to prospectively
determine the incidence of HIT in Sudanese orthopedic patients treated with LMWH.

MATERIALS AND METHODS
This is a prospective cross sectional study carried out in Department of Orthopedic Surgery, Khartoum Teaching Hospital, Sudan, in the period between April-July 2013. Seventy
three patients who had orthopedic surgery and received low
molecular weight heparin were included. HIT was defined
as a complication of heparin therapy in which the platelet count falls by 50% or more from the patients baseline
platelet count, or falls to below 150×109/L, and it may be
associated with increased incidence of arterial and/or venous
thromboembolic complications [1]. Exclusion criteria were
the age group below one year and above eighty year, patients
who had a low baseline platelet count, patients who were
transfused with platelets or whole blood in the previous three
months, patients on drugs known to cause thrombocytopenia
or patients with co morbidity. Clinical data were recorded
and platelet count were done as base-line (pre heparin administration), and at day 14 from s.c. heparin administration.
Heparin was usually started on the first postoperative day
but sometimes it was started before surgery and continued
until discharge or full mobilization in all patients. 68.49%
of the cases received LMWH in a dose of 3.500 IU while
31.51% of the patients received LMWH in a dose of 4.500
IU. Although 2 different LMWH preparations were used, we
analyzed all the data as one group. The platelet count was obtained from complete blood counts (CBC) performed on an
automated hematology analyzer, sysmex (model KX-21N),
using well mixed whole blood collected in the ethylenediaminetetraacetic acid (EDTA) container and Blood samples
were processed within two hours of collection. Peripheral
29

blood films were stained with Leishman stain and examined
using × 40 microscope lens to check the platelet count. The
data were analyzed by statistical package for social science
(SPSS) analytical system. This study was conducted after an
informed consent was obtained from all patients (or parent or
guardian for incapable participants).

RESULTS
Out of 73 cases studied, 49 (67.1%) were males and 24
(32.9%) were females (Table 1). The distributions of the
patients within the age groups were 50.7%, 30.1%, 17.8%
and 1.4% for age group 40-59, 20-39, 60-79 and 1-19 years
respectively (Table 1). Most patients were not exposed to
heparin before, representing 69 patients (94.52%) and only
4 patients received heparin before (Table. 2). All patients
received LMWH as prophylaxis except 2 patients received
LMWH for treatment of a postoperative deep vein thrombosis (DVT) (Table. 2). Fifty cases (68.49%) received LMWH
in a dose of 3.500 IU while 23patients (31.51%) received
LMWH in a dose of 4.500 IU (Table. 2). The duration of heparin therapy was 2 weeks in 56 of cases (76.7%), less than 2
weeks in 15 cases (20.6) and more than 2 weeks in only 2 patients (2.7%), (for 17 days and 3 weeks respectively) (Table.
2). All patients started treatment in the hospital, 16 patients
(21.92%) finished their treatment on discharge while 57 patients (78.08%) continued the treatment at home for 2 weeks
except for 2 patients who had received it for more than 2
weeks (Table. 2). Baseline platelet count was between 150300×109/L in 52 patients (71.23%), between 301-450 ×109/L
in 20 patients (27.40) and in only one patient (1.37%) it was
more than 450×109/L (Table. 3). On day 14, none of the patients had a ≥ 50% reduction in the platelets count from the
base line or a platelets count of less than 150×109/L (in other
words none of patients who received LMWH had HIT) (Table. 3).
Table 1: Distribution of gender and age of the study
population Number of patients = 73
Patients gender and
age

Number of patients

Percentage
(%)

Distribution of gender
Male

49

67.1

Female

24

32.9

Distribution of age
1-19 years

01

1.4

20-39 years

22

30.1

40-59 years

37

50.7

60-79 years

13

17.8

Int J Cur Res Rev | Vol 9 • Issue 10 • May 2017

Yahia et al.: The incidence of heparin induced thrombocytopenia in orthopedic surgery patients in khartoum, sudan

Table 2: Description of the LMWH previous exposure, indication, dose, duration and setting of use
Number of patients = 73
LMWH

Number of patients

Percentage (%)

Previous exposure
Yes

04

5.48

No

69

94.52

Prophylactic

71

97.3

Therapeutic

02

2.7

3.500 IU

50

68.49

4.500 IU

23

31.51

08

11

Indication

Dose

Duration
<1 wwek
7-13 days

07

9.6

2 weeks

56

76.7

>2 weeks

02

2.7

Finished at hospital

16

21.92

Continued at home

57

78.08

Setting of use

DISCUSSION
The incidence of HIT was studied in 73 patients who received LMWH for Prophylaxis or treatment of thrombosis in
patients who underwent orthopedic surgery.
In this study, baseline platelet counts were obtained for all
patients, in addition, platelets count on day 14 were carried
out using an automated blood cell counter – sysmex (model
KX-21N).
In conclusion, our data indicate that no patient treated with
LMWH had HIT. These results are consistent with previous
studies in international literature, in which platelet counts
have been monitored in several large clinical trials that compared UFH with LMWH as antithrombotic prophylaxis after

hip surgery or for the treatment of deep venous thrombosis
[16]. The investigators found that HIT occurred in 2 out of
199 patients (1.0%) who received UFH after hip-replacement surgery, as compared with none of 198 patients who
received LMWH; both patients with thrombocytopenia also
had proximal deep venous thrombosis [17].
Our study confirms that HIT is rare with LMWH, this indicates that it is safe to use without a need for monitoring platelet count. Compared to UFH, LMWH has certain advantages,
there is no need for anticoagulant monitoring, greater therapeutic index (less risk of bleeding for a given antithrombotic
effect) and less chance for development of osteoporosis and
HIT. In spite of the relatively high cost, the lower risk of immune sensitization and correspondingly lower risk of HIT
and associated thrombotic events are important advantages
of LMWH over UFH. UFH therapy is monitored by laboratory tests with consequent costs. Timing of sample collection
and interpretation of results need experience in this field,
which add to the disadvantages of using UFH. In addition
to that, avoidance of difficulty associated with the diagnosis
of HIT is the important factor for the use of LMWH, since
the diagnosis of HIT depends on the clinical suspicion and
can therefore be overlooked with grave consequences to the
patient. The diagnosis of HIT is supported by screening laboratory testing and finally confirmed by functional assay by
either heparin-induced platelet aggregation (HIPA) or serotonin release assay (SRA) which measure serotonin release
from platelets induced by HIT antibodies and heparin. Or
immunoassay such as enzyme-linked immune sorbent assay
(ELISA) to detect the HIT antibody that binds to the PF4/
heparin complex [8, 9]. These confirmatory tests need to be
made available. Another complication of long term heparin therapy is osteoporosis. This is much less with LMWH
than UFH. This is especially important in women especially
during pregnancy. This is another important advantage of
LMWH and therefore it should be used more widely and be
made available for a lower cost. However, a large number of
patients cannot afford LMWH and are treated with UFH, so
that the incidence of HIT in this category of patients needs
to be studied.

Table 3: The baseline and day 14 platelet count Number of patients = 73
The baseline platelet count
Platelet count
< 150×10 /L
9

Day 14 platelet count

Number of patients

Percentage (%)

Number of patients

Percentage (%)

0

0

0

0

150-300×10 /L

52

71.23

56

76.7

301-450×109/L

20

27.40

17

23.3

1

1.37

0

0

0

0

9

> 450×109/L
Reduction > 50% from
the baseline
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CONCLUSION
The study found that no patient treated with LMWH had
significant HIT. These results are consistent with previous
studies in international literature. This result indicates that
the lower risk of immune sensitization and correspondingly
lower risk of HIT and associated thrombotic events with use
of LMWH.
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