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Introduction
Heparin induced thrombocytopenia (HIT) is one of the several 

causes of thrombocytopenia (TCP) in critically ill patients. HIT is a 
dose-independent and immune-mediated reaction. When heparin 
binds platelet factor 4, conformational change in the complex 
occurs and becomes immunogenic. In circulation, IgG is the most 
common generated heparin-PF4 antibodies [1]. HIT may be serious 
enough to cause significant morbidity and mortality [1]. Venous 
thrombus formation and bleeding have been reported in 22%-80% 
and 5% of patients following HIT, respectively [2,3]. In 10-15% 
of cases, thrombosis may occur before reduction in the platelet 
count even after discontinuation of heparin [2,4]. Critically ill 
patients always need to vein thromboembolism (VTE) prophylaxis, 
pharmacological (such as, unfractionated heparin or low molecular  

 
weight heparin) or mechanical. After development of HIT, heparin 
and other heparinoids are contraindicated [1,5]. However 
improvement in TCP following low molecular weight heparin 
(LMWH) administration in patients with HIT has been reported 
in some observational studies and case reports [6-13]. Although 
HITis rare with an incidence of 0.3% to 0.5% in critically ill patients 
[14-16], but it is very frequently considered as a potential cause for 
TCP in ICU patients, then it is suspected more often than actually 
confirmed and over-diagnosed [4,14,16-18].

Recent studies have showed the use of clinical 4T scoring in 
critically ill is not reliable and may be lead to inappropriate use of 
direct agents and then increase of bleeding rate [4,19-21]. HIT is 
occurred more common with unfractionated heparin (UFH) than 
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with LMWH use (4.8% vs. 0.6%) [22,23]. Innumerable causes and 
complex mechanisms of TCP in ICU make it difficult to approach 
and diagnose the etiology with certainty. Owing to the relatively 
scant access and failure of the laboratory tests as the sole agents 
in establishing a net diagnosis of HIT and grave outcome of HIT, 
efforts have been made in using alternative agents of heparin. 
Although release serotonin assay were proposed as a standard 
laboratory test to confirm HIT, but considering the high cost and 
unavailability, it is not used routinely [19]. On the other hand, 
because of unavailability and not-defined antidotes, use of heparin-
alternative in patients with probable HIT is not practical in many 
centers [21]. Regardless, the clinical suspicion to HIT should be 
confirmed if results of laboratory tests are positive [23,24]. For 
these reasons, some patients with suspected HIT may be candidate 
to receive enoxaparin instead of heparin. In this observational 
study, clinical outcomes of patients with high probable HIT who 
received enoxaparin were monitored.

Methods

Patient Population and Setting
This prospective observational study was conducted between 

May 2012 and November 2014 in the general and surgical ICUs 
of Imam Khomeini Hospital Complex. The hospital is a tertiary, 
referral, teaching hospital affiliated to Tehran University of Medical 
Sciences, Tehran, Iran. The study protocol was approved by the 
Ethics Committee of Tehran University of Medical Sciences. Patients 
with normal platelet count at the time of ICU admission, receiving 
therapeutic heparin for at least 5 days, a platelet count <100000/
µl following heparin treatment and a clinical 4Ts score >3 were 
recruited. Patients with history of thrombocytopenia, chemotherapy 
in recent 3 months, use of large doses of corticosteroids, ant platelet 
agents and NSAIDs, dialysis or Plasmapheresis were excluded. Out 
of 564 patients admitted to the ICUs during the study period, 88 
patients were confirmed as suspected HIT based on hematologist 
consultation. The patients were enrolled into two groups based 
on physician decision to receive either enoxaparin (n=48) or 
no treatment as control group (n=40). If a diagnosis of HIT was 
suspected based on the criteria of clinical HIT [25] and a 4Ts score 
above 3, heparin was stopped and treatment with a direct thrombin 
inhibitor was initiated. 

Because of expenses, no patients could provide direct agents. 
Routinely and based on risk – benefit and probability of HIT, 
some patients received enoxaparin 40-60 mg (Clexan, Sanofi Co., 
France) subcutaneously twice daily (n=60) and other patients got 
no treatment and were just observed (n=48). Clinical HIT criteria 
is a reduction of platelet count >50% from the baseline at least 5 
days after treatment with heparin, occurrence or exacerbation of 
thrombosis or cutaneous ecchymosed or necrosis and exclusion 
of other possible causes of thrombocytopenia [25]. Based on the 
4Ts score, the patients were divided to moderate (score 4-5) and 
high (score 6-8) probability of HIT. The patients were followed 
for 5 days for any evidence of thromboembolism, bleeding (such 
as gastrointestinal bleeding), petechiae, cutaneous necrosis, and 
Doppler ultrasound of the lower limbs was performed as indicated. 

A peripheral blood smear (PBS) was obtained for detection of 
platelet aggregation and schistosis. In addition, patient’s sex, 
gender, acute physiology and chronic health evaluation II (APACHE 
II) score at the time of ICU admission, duration of stay in ICU and 
mechanical ventilation, and CBC were recorded. In the enoxaparin 
group, enoxaparin was withheld if the platelet count was less than 
50000/µl, or progression or appearance of a fresh thrombus was 
confirmed.

Statistical Analysis
The Kolmogorov-Smirnov test was used to assess the normal 

distribution of continuous variables. Data are presented as mean 
± standard deviation. The independent sample t-test and Mann-
Whitney U test were used for statistical analysis of normally and 
non-normally distributed data respectively. Categorical variables 
were reported as percentages. Chi square or Fisher exact test 
(if more than 20% of the categories had expected frequencies 
less than 5, was used to evaluate possible associations among 
categorical variables. Statistical analyses were applied by the SPSS 
16 application (SPSS Inc., Chicago). A p value less than 0.05 was 
considered statistically significant.

Results
There was no significant difference regarding the baseline 

demographic, laboratory and clinical characteristics of patients in 
the enoxaparin and control groups (Table 1). 
Table 1: Baseline characteristics of the patients.

P value No- Enoxaparin Enoxaparin Variable

0.196
21 (52.5%)

19 (47.5%)

32 (66.7%)

16 (33.3%)

Sex; n (%)

Male

Female

0.017 43.4± 13.7 49.9± 11.5 Age, mean± SD(years)

0.449 221.8±26.2 227.3±40.9 Platelet (count/µl), 
mean± SD , (day 0)

0.653 5.1±1.6 5.2±1.5 RBC (count/µl), 
mean± SD, (day 0)

0.292 8.4±1.2 9.4±1.9 WBC (count/µl), 
mean± SD, (day 0)

0.917 17± 4.9 16.9± 4.2 APACHE II score, 
mean± SD

0.205 5.9± 2.9 6.8±3.6 Days of MV, mean± SD

0.084 8.3±3.9 10.2±5.3 ICU stay, mean± SD 
(day)

0.798

12 (30%)

7 (17.5%)

12 (30%)

8 (20%)

1 (2.5%)

18 (37.5%)

11 (22.9%)

12 (25%)

6 (12.5%)

1 (2.1%)

Type of disease

Sepsis

M.T

Surgery

Neurologic

Others

Plt: plate lets, RBC: red blood cells, WBC: white blood cells, 
APACHE: acute physiology and chronic health Evaluation, MV: 
mechanical ventilation, M.T: multi trauma.
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Return of platelet count to the normal range value occurred more 
frequently in the enoxaparin than the control group (P=0.002, OR= 
4.1, 95% CI= 1.6 – 9.8). However the time needed for correction of 
thrombocytopenia was comparable between the groups (P=0.95). 
The peripheral blood smear findings including schistocytes, platelet 
aggregation and number of platelets were not significantly different 
between the groups. The minimum and maximum 4Ts scores in 
the patients were 4 and 7 respectively. Frequency of clinical HIT 
based on the 4Ts score was not significantly different between the 
groups (P=0.521. OR=1.4, 95%CI=0.6–3.4). In Doppler ultrasound 
assessment, 6 and 2 patients experienced venous thrombus 
formation or progression in the control and enoxaparin groups 
respectively (P=0.134, OR=0.3, 95%CI= 0.04 – 1.29). Active bleeding 
was not observed in any of the cases. Clinical characteristics of the 
patients are being summarized (Table 2).
Table 2: Comparison of variables in two groups.

P value No- 
enoxaparin Enoxaparin Variable

0.835 9.7± 2.6 9.5±2.5 Time of TCP after start of 
heparin (day)

0.002
14 (29.2%)

25 (62.5%)

34(70.8%)

15 (37.5%)

*Correction of TCP

Yes

No

0.947 1.8 ± 0.7 1.7 ± 0.8 Correction day of TCP

0.486

18

7

12

3

29

8

9

2

PBS at first day of study 
(n)

Match with CBC

Shistocytosis

Aggregation

Shisto. &Aggre.

0.232

19

7

9

5

28

6

11

3

PBS at fifth day of study 
(n)

Match with CBC

Shistocytosis

Aggregation

Shisto. &Aggre.

0.521
22(50%)

11(50%)

18(47.2%)

26(52.7%)

+HIT 4Ts score

Moderate

High

0.134 6 (15%) 2 (4.2%) ++Thrombosis in 
dopplerultrasound

TCP: thrombocytopenia, PBS: peripheral blood stream, CBC; 
count of blood cells, 
*OR= 4.1, +OR=1.4, ++OR=0.3

Discussion
TCP is a valuable marker in predicting the severity of illnesses 

and may be used as a prognostic factor in critically ill patients. 
Also it is inversely related to the length of ICU stay and mortality 
[4,14,21,26]. Precise assessment of patients with TCP, considering 
differential diagnosis and probable causes are essential to carry 
out an effective treatment. Uncorrected decline in platelets counts 
during the first 4 days following surgery was strongly associated with 

the length of ICU stay and patients’ mortality [21]. A fall in platelet 
count occurring during the first 5-7 days of hospitalization mostly 
reflects consumptive coagulopathy and bone marrow depression 
and thus could herald the severity of the disease and multiorgan 
failure [21]. In medical patients without bleeding, bacterial and 
fungal infections are the most common causes of TCP [21]. TCP is a 
common finding in critically ill patients. Approximately 8- 68% and 
13- 44% of these patients had or experienced TCP at the time of ICU 
admission or ICU stays respectively [4,21,27]. 

Drug induced thrombocytopenia (DIT) is the most common 
cause of TCP in critically ill patients [28-29]. Although, heparin 
is the leading cause of DIT, but the incidence of HIT in critically 
ill patients is quite low (1% of all cases) and rarely confirmed 
[3,20,28-30]. It has been shown that compared to heparin, 
LMWHs released less amount of PF4 upon contact with platelets 
[1,5]. Although use of LMWHs in established cases of HIT has not 
been recommended [1,8], safety of these agents in such patients 
has been reported [6-7]. Although antibody production could be 
triggered by the use of LMWHs but due to antibody titer compared 
to UFH, type of antibody, molecular size of the anticoagulant, and 
low propensity of LMWHs for attachment to PF4, clinical HIT may 
not be worsened [1,4,25,31]. In Slocum’s study [3], 126 patients 
with established diagnosis of clinical HIT were evaluated and it was 
found that plasma samples of 83 patients (65.9%) in the presence of 
enoxaparin did not show platelet aggregation and in 2 patients who 
needed anticoagulant therapy enoxaparin was used successfully. 
They concluded that the use of enoxaparin was probably safe in 
patients in whom the platelets had not undergone aggregation in 
contact with enoxaparin.

When HIT is highly probable, heparinoids discontinuation and 
replacement with a direct thrombin inhibitor is recommended 
[28]. In situations of no access to laboratory facilities to confirm 
HIT and non-availability or cost consideration of alternative drugs, 
administration of enoxaparin under close surveillance may be only 
option. Although frequency of thrombosis episodes in this study 
was more common in the control than in the enoxaparin group (6 
vs. 2) but this difference was statistically non-significant. Despite a 
high probability of HIT in enoxaparin group based on the median 
of 4Ts score, new thrombosis formation or progression of an old 
thrombosis was not detected in the patients’ follow-up. It could be 
due to over diagnosis of HIT, and non-applicability of clinical HIT 
4Ts scoring system in the diagnosis of HIT in critically ill patients. 
This point has been noted and probable corrections of 4Ts scoring 
scale have been proposed by Crowther et al. [20] and Fiorenza et 
al. [19].

Because of receiving concomitant multiple drugs and 
interventions, infections, systemic illnesses and the two non-specific 
signs of HIT (thrombocytopenia and thrombosis) diagnosis of HIT 
is really complex in critically ill patients [5,14,32]. Appropriate 
approaches should be made for investigating the etiology of TCP, 
managing acute illnesses, and considering an effective strategy 
regarding platelet administration [5]. 14C-serotonin release assay 
as a gold standard test is available only in limited centers, and in 
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addition detection of antibody against platelets to document HIT 
is not recommended except in special conditions [4,28]. Although 
absence of antibody against PF4/heparin complex can exclude 
probability of HIT, but diagnosis of HIT based on the laboratory 
test solely may be overestimated as detecting positive heparin-PF4 
antibody is more common than clinical HIT [16,28]. Also, clinical 
HIT diagnosis based on the 4Ts scale is not valid and has high false 
positives in ICU and could result in over diagnosing HIT in critically 
ill patients [4,19-20]. In the study of Crowther et al. [14], 33 out 
of 261 (12.6%) patients with suspected HIT had negative standard 
serotonin test. 

In our study, 26 patients (52.6%) in the enoxaparine group 
were declared to have suspected HIT and although having received 
enoxaparin, TCP got corrected more frequently without increased 
thrombosis formation (Table 2). It is to be kept in mind that all 
alternative anticoagulants of heparin in the therapeutic doses 
obviously increased bleeding (0.8% - 1.25% per treatment day). 
Also, no antidote has been identified yet for these agents and thus 
they are not routinely recommended [21]. There are two options for 
anticoagulation after heparin discontinuation: lepirudin (a direct 
thrombin inhibitor) and Danaparoid (a heparanoid). Lepirudin 
demonstrates no cross- reactivity with heparin-induced antibodies 
and requires measuring aPTTs for monitoring anticoagulation [5]. 
In contrast Danaparoid cross-reacts weakly with heparin-induced 
antibodies in 10 to 40% of HIT sera and requires measuring anti-
factor Xa levels for anticoagulation monitoring [5].

For these reasons, in some centers alternative anticoagulants 
are used in the prophylactic doses instead of the therapeutic doses 
till the final laboratory diagnosis of HIT is established [21]. In 
addition to cost, non-availability and safety issues led to limited 
use of heparin alternatives in our country. Therefore, the optimal 
management planning for suspected HIT in critically ill patients 
depends on actual probability of HIT [4]. If the patient does not 
have thrombosis, follow-up for any evidence of thrombosis through 
Doppler ultrasound is recommended [4]. In this study, thrombosis 
was less in enoxaparine than the control group (4.2% vs. 15%) and 
in follow up Doppler ultrasound new thrombosis was not been seen 
in enoxaparine group. Our study was conducted on critically ill 
patients with a wide variety of medical and surgical problems that 
could affect the results of the study. Further interventional studies 
to define appropriate criteria for diagnosis of HIT in critically ill 
patients are recommended. 

Conclusion
In critically ill patients, TCP due to several etiologies is a 

common finding. To confirm clinical HIT 4Ts score is not a valid tool 
for evaluation of HIT in critically ill patients and thus it is usually 
over-diagnosed. Considering availability, safety and cost of heparin-
alternatives, precise laboratory tests and a reliable clinical HIT 
scoring for critically ill patients is mandatory.
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