
Study Design

• Institutional Review Board (IRB) approved, retrospective, single-center 

study at a tertiary care academic medical center

Table 2. Study Inclusion and Exclusion Criteria

Subject Selection

• All potential subjects for inclusion will be identified via a query of the 

Duke Enterprise Data Unified Content Explorer (DEDUCE) database.

• Thromboembolic events are complications that can occur in infants 

while hospitalized. The estimated incidence of thrombosis is 2.4 per 

1000 admissions to the neonatal intensive care unit.1

• Enoxaparin is commonly the treatment of choice for this patient 

population due to relatively predictable pharmacokinetics, ease of 

administration, and less frequent monitoring than other therapies.

• Infants have a larger volume of distribution than children and adults.2 

The full effect of this increased volume of distribution is not completely 

understood. 

• Recent studies have found that infants require higher doses than those 

recommended by the American College of Chest Physicians guidelines 

to achieve therapeutic peak anti-Xa levels.

• All studies found that even higher doses of enoxaparin were required in 

premature infants to achieve a therapeutic peak anti-Xa level.

Data Collection

• Demographic and clinical data related to dosing of enoxaparin, peak 

anti-Xa levels, efficacy, and safety

• Currently in process

Statistical Analysis

• Time to therapeutic anti-Xa levels will be calculated for all subjects 

and stratified by prematurity.

• Cox proportional hazards regression model might be used to evaluate 

the association between time to therapeutic anti-Xa level and patient 

specific characteristics.

• Dose effect curves will be drawn to illustrate the association between 

dosing and risks of under or over dosing. 

• Significance of the tests will be assessed at alpha = 0.05. All 

statistical analyses will be performed using SAS 9.3 (SAS institute 

Inc., Cary, NC).
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Primary Objective

• Determine time to a therapeutic peak anti-Xa level (0.5 – 1 anti Xa

units/mL) after initiation of enoxaparin treatment in infants

Secondary Objectives

• Determine the required dose (mg/kg) to achieve a therapeutic peak 

anti-Xa level in infants

• Identify the average number of dose escalations required to achieve a 

therapeutic peak anti-Xa level in infants

• Describe the safety profile of enoxaparin in infants

• Determine the efficacy of enoxaparin in infants

• Determine patient specific factors that may be predictive of time to a 

therapeutic peak anti-Xa level

Primary Endpoint

• Number of days from initiation of therapeutic enoxaparin dosing to 

achievement of a therapeutic peak anti-Xa level (0.5 – 1 anti-Xa

units/mL drawn 4-6 ± 0.5 hours after dose administration)

Secondary Endpoints

• Dose of enoxaparin required (mg/kg) to achieve a therapeutic peak 

anti-Xa level

• Number of dose escalations required to achieve  a therapeutic peak 

anti-Xa level

• Documented incidence of bleeding (identification of hematoma, blood 

leakage, bruising, or induration at catheter site)

• Documented resolution of clot (based on ultrasound)
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Trial N
Patient 

Population

Mean enoxaparin dose required 

to achieve therapeutic peak 

anti-Xa level

Malowany et al. 

(2007)

16 ≤12 months of age 1.92 ± 0.42 mg/kg subcutaneously 

every 12 hours

Hicks et al.

(2012)

33 ≤48 weeks 

postmenstrual age

2 ± 0.5 mg/kg subcutaneously 

every 12 hours

Chander et al. 

(2013)

30 <2 months of age 1.86 ± 0.5 mg/kg subcutaneously 

every 12 hours

Table 1. Literature Summary4-6

Inclusion Criteria

• Age ≤ 12 months of age 

• Inpatient admission from March 1, 2008  to July 31, 2016

• Had at least one appropriately measured peak anti-Xa level 

(Drawn 4-6 ± 0.5 hours post dose administration)

• Received enoxaparin for treatment of thrombosis 

Exclusion Criteria

• Peak anti-Xa level not measured

• Received enoxaparin for prophylaxis

• Acute or chronic renal failure that resulted in creatinine 

clearance <30 mL/min/1.73 m2 (Schwartz equation) while on 

enoxaparin treatment

Figure 1. Recommended Enoxaparin Dose (American College of 

Chest Physicians Guidelines)3

1.5 mg/kg subcutaneously every 12 hours<2 months

1 mg/kg subcutaneously every 12 hours≥2 months


