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Background

The obesity epidemic in the United States is increasing at a 
significant rate.1 According to 2015-2016 data published by 
the Centers for Disease Control and National Center for 
Health Statistics, Hispanic (47.0%) and non-Hispanic black 
(46.8%) adults have a higher prevalence of obesity than non-
Hispanic white adults (37.9%), and approximately 7.6% of 
American adults are considered morbidly obese.1,2 As the 
prevalence of morbid obesity has increased, the hospitaliza-
tion rate for complications of obesity has also increased.3,4 
The impact of morbid obesity on health care use is signifi-
cant; a 2015 global analysis reported that cardiovascular dis-
ease and diabetes were the leading causes of body mass 
index (BMI)-related death.5 Although the rate of thrombotic 
complications continues to increase in the morbidly obese 
population, information on dosing of narrow therapeutic 
index drugs, including anticoagulants, remains limited.4 

Initial treatment of thromboembolic events remains either 
unfractionated heparin or low-molecular-weight heparin 
(LMWH) because limited clinical data are available for 
direct oral anticoagulants in patients with a BMI >40 kg/m2, 
and as such, a significant number of morbidly obese patients 
require anticoagulation with enoxaparin.6-8

Enoxaparin is a LMWH indicated for the prevention or 
treatment of venous thromboembolism and prophylaxis of 
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Abstract
Background: Enoxaparin dosing recommendations for morbidly obese patients are lacking. Retrospective and 
observational studies reported goal anti-Xa levels with a median dose of 0.8 mg/kg using total body weight. Further 
studies are needed to determine if a more conservative dosing strategy is warranted. Objective: To determine if 
reduced dose enoxaparin was more effective than standard dose at achieving goal anti-Xa levels in morbidly obese 
patients. Methods: A prospective, randomized, controlled study was conducted in patients with a body mass index (BMI) 
≥40 kg/m2. Patients were randomized to standard (1 mg/kg) or reduced dose (0.8 mg/kg) enoxaparin every 12 hours. 
The primary outcome was the proportion of patients with an initial anti-Xa at goal (0.5-1.1 IU/mL). Results: A total of 
62 patients were enrolled and randomized to 1 mg/kg (n = 32) or 0.8 mg/kg (n = 30), and 54 patients completed the 
study. The study did not meet accrual for 80% power. Goal anti-Xa levels were achieved in a similar proportion for the 
reduced-dose (n = 25/28) and standard dose arms (n = 20/26; 89.3% vs 76.9%; P = 0.29). Overall, 9 patients required 
dose adjustments, of which 6 were in the 1-mg/kg arm, and all were above goal. No documented bleeding or thrombotic 
events were reported. Conclusions and Relevance: This was the first randomized, controlled trial of enoxaparin 
dosing in patients with a BMI ≥40 kg/m2. Overall, 89% of patients had a goal anti-Xa when initiated on 0.8 mg/kg. Based 
on the results, reduced dose enoxaparin may be a reasonable dosing strategy in morbidly obese patients.

Keywords
enoxaparin, obesity, morbid obesity, anticoagulation

https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/aop
mailto:mcurry@gmh.edu
http://crossmark.crossref.org/dialog/?doi=10.1177%2F1060028018821149&domain=pdf&date_stamp=2018-12-21


2 Annals of Pharmacotherapy 00(0)

ischemic complications or treatment of acute coronary syn-
dromes.9 The Food and Drug Administration–approved 
labeling for treatment dose anticoagulation is based on total 
body weight and is dosed 1 mg/kg every 12 hours or 1.5 mg/
kg every 24 hours by subcutaneous injection, with no maxi-
mum dose.9 After administration, enoxaparin predominantly 
concentrates in the plasma and highly vascular tissues with 
little distribution into adipose tissue.9,10 Maximum anti-Fac-
tor Xa (anti-Xa) and antithrombin (anti-Factor IIa) activities 
occur 3 to 5 hours after subcutaneous administration.9 There 
is a concern that using weight-based dosing in obese 
patients could result in elevated anti-Xa levels, leading to 
higher rates of adverse events, including bleeding.10 The 
American College of Chest Physicians evidence-based 
clinical practice guidelines suggest monitoring and 
adjusting doses in obese patients based on anti-Xa levels; 
however, little guidance is given on whether the initial 
dose should be empirically decreased to account for lim-
ited distribution into fat tissue.7,8,11

Landmark clinical trials that led to the approval of 
enoxaparin did not list obesity as an exclusion criterion; yet 
subsequently published data have challenged the traditional 
dosing strategies in the underrepresented obese popula-
tion.9,12-14 The effect of weight and BMI on anti-Xa levels 
has been evaluated in pharmacokinetic and pharmacody-
namic studies that enrolled patients with a BMI >30 kg/m2. 
The studies showed no significant difference in anti-Xa lev-
els between obese and nonobese patients dosed at 1 mg/kg 
every 12 hours or 1.5 mg/kg every 24 hours. The authors 
concluded that empirical dose adjustments were not neces-
sary for obese patients; however, patients with a BMI >40 
kg/m2 were either excluded or enrolled on a limited basis, 
and the maximum weight studied was 144 kg.15,16

There are few studies investigating clinical outcomes 
and dosing strategies that may be influenced by the dosing 
dilemma of enoxaparin in morbid obesity. Subgroup analy-
ses of morbidly obese patients in large cardiac trials con-
cluded that BMI did not affect clinical outcomes; however, 
bleeding data were conflicting, warranting further 
study.12,13,17 Data for treatment dose enoxaparin in patients 
with a BMI ≥40 kg/m2 are limited to retrospective and 
observational studies evaluating small cohorts of hospital-
ized patients.18-20 Two studies reported goal anti-Xa levels 
with a median dose of approximately 0.8 mg/kg and levels 
above goal as the doses approached 1 mg/kg.18,19 A third 
study showed that more than 50% of morbidly obese 
patients had anti-Xa levels above goal when dosed using 
total body weight.20 All 3 studies reported weight-based 
dosing less than the recommended 1 mg/kg, suggesting 
that initial dose adjustments are needed in patients with a 
BMI >40 kg/m2.18-20

Patients with a BMI ≥40 kg/m2 are underrepresented in 
the literature, and further studies are needed to determine 
if a more conservative initial enoxaparin dosing strategy is 

warranted.12,13,15,17,18 To our knowledge, a randomized 
clinical trial comparing dosing strategies in morbidly 
obese patients has not been conducted. The objective of 
this study is to determine if an initial enoxaparin dose of 
0.8 mg/kg is more effective than traditional 1 mg/kg dos-
ing for achieving initial steady-state anti-Xa levels within 
the goal range in medically ill, morbidly obese patients 
with a BMI ≥40 kg/m2.

Methods

Study Design and Patients

This was a prospective, randomized controlled study con-
ducted at Grady Health System in Atlanta, Georgia, a 
953-bed safety net hospital and Level-1 Trauma Center 
(NCT 01798550). The protocol was approved by the 
Emory University Institutional Review Board and Grady 
Research Oversight Committee. All participants gave 
written informed consent.

Patients were identified through clinical surveillance 
software email alerts (TheraDoc) that were sent to the clini-
cal pharmacist investigators every time an order for heparin 
or enoxaparin was placed. Patients were evaluated between 
March 2013 and July 2016; eligible patients had a BMI 
≥40 kg/m2 and were initiated on treatment dose anticoagu-
lation (enoxaparin 1 mg/kg every 12 hours or 1.5 mg/kg 
daily) for an indication requiring anticoagulation, including 
but not limited to pulmonary embolism, deep venous throm-
bosis, acute coronary syndrome, and atrial fibrillation. They 
were excluded if they were <18 years of age, had a creati-
nine clearance <30 mL/min, were pregnant, incarcerated, 
or actively bleeding; or received more than 3 consecutive 
doses of enoxaparin prior to study enrollment or received 
>5 consecutive days of enoxaparin within 3 months of 
study enrollment.

Randomization was performed using a computer-gener-
ated randomization scheme (randomization.com). The 
study assignments were placed on index cards, concealed in 
envelopes and arranged in order according to the random-
ization scheme. Investigators were blinded until the partici-
pant was enrolled. Eligible patients were randomized in a 
1:1 ratio to either enoxaparin 1 mg/kg (standard dose) or 0.8 
mg/kg (reduced dose) every 12 hours. To ensure weight 
accuracy, the investigators weighed each patient during the 
enrollment process using the hospital bed scale. If patients 
were immobile, the last documented weight recorded by the 
nurse during the admission was used. Enoxaparin doses 
were calculated using total body weight and rounded to the 
nearest 10 mg dose; doses were not capped.

Primary medical teams were contacted prior to enroll-
ment to ensure that the patient was able to enroll and discuss 
the timeline of events for obtaining anti-Xa levels. The 
investigators initiated the study dose after enrollment; study 
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time points were based on the first study dose administra-
tion. Patients had to remain in the hospital for all enoxapa-
rin administrations and anti-Xa levels. After enrollment, an 
electronic note was placed in the electronic medical record 
(EMR) describing the study and detailing the administra-
tion and lab draw schedule. The clinical pharmacist investi-
gators enrolled all patients, ordered anti-Xa levels, and 
made dose adjustments as necessary per protocol (Table 1). 
Patients were enrolled in the study for the period of time 
necessary to obtain a steady-state anti-Xa level within the 
institutionally defined goal range of 0.5 to 1.1 IU/mL. Once 
a goal anti-Xa was obtained, the patients were unenrolled 
and data collection ceased.8,11

Data Collection

Data were collected prospectively using the EPIC EMR. 
Data collected included enoxaparin indication and dose, 
age, sex, height, weight, BMI, baseline serum creatinine, 
creatinine clearance (calculated using adjusted body weight 
with Cockcroft-Gault within EPIC), anti-Xa levels, time 
from first enoxaparin dose to goal anti-Xa result, history of 
enoxaparin administration, baseline hemoglobin, blood 
transfusions, concurrent medications, and new thrombotic 
events. Baseline data were obtained on the day of enroll-
ment and daily until a goal anti-Xa was obtained.

Data on major and minor bleeding events were also col-
lected. A major bleed was defined as a drop in hemoglobin 
of ≥2 g/dL, transfusion of 2 or more units of blood prod-
ucts, or retroperitoneal, intraocular, or intracranial hemor-
rhage; minor bleeds were events not meeting major bleed 
criteria.15 A new thrombotic event was defined as any new 
clinically confirmed symptomatic deep-vein thrombosis, 
pulmonary embolism, or arterial thrombosis in a patient 
actively treated with enoxaparin.

Anti-Xa levels were drawn as a timed level by nursing 4 
hours (3-5 hours) after at least 3 consecutive enoxaparin 
doses.6,9 If a level was not drawn, it was reordered to be 
drawn after the next administered dose. The goal anti-Xa 
peak level range was defined as 0.5 to 1.1 IU/mL and is 
consistent with the institution’s laboratory parameters. Dose 

adjustments were made using an enoxaparin dosing proto-
col from the CHEST guidelines approved by the hospital’s 
anticoagulation committee (Table 1).11 If a dose adjustment 
was needed, the anti-Xa level was drawn 4 hours after the 
adjusted dose of enoxaparin was administered. Dose adjust-
ments were made until goal range anti-Xa was obtained.

All anti-Xa levels were analyzed using Instrumentation 
Laboratory’s HemosIL Liquid Heparin, P/N 0020300100 
(2013) or HemosIL Liquid Anti-Xa, P/N 0020302600 
(2014-2016) with ACL TOP 700 CTS series software ver-
sions 4.3.0 and 5.2.0.

Outcomes

The primary outcome of the study was the proportion of 
patients within each dosing arm with an initial goal anti-
Xa at steady state (0.5-1.1 IU/mL), drawn 3 to 5 hours 
after at least 3 consecutive enoxaparin doses. The sec-
ondary outcomes included time to goal anti-Xa level, 
median goal anti-Xa level, number of dose adjustments 
required to achieve a goal anti-Xa, and proportion of 
patients with major and minor bleeding events and/or 
new thrombotic events.

Safety was assessed by laboratory monitoring daily until 
goal anti-Xa levels were obtained. Preliminary safety results 
were reviewed when half of the anticipated patients were 
enrolled.

Statistical Analysis

To detect a 15% difference in the primary end point with a 
2-sided significance level of 0.05, 50 patients per dosing 
group were needed to provide 80% power. An event rate of 
40% in the 0.8-mg/kg group was assumed.18 All categorical 
variables were tested using Fischer’s exact test. For contin-
uous variables, the Wilcoxon Rank-Sum was used.

Results

Screening for enrollment into the study began on March 
21, 2013; 131 individual adult patients were identified 

Table 1. Enoxaparin Dose Adjustment Protocol.a

Antifactor Xa Level (IU/mL) Hold Next Dose Dose Change Repeat Antifactor Xab

<0.35 No Increase by 25% 4 Hours after next dose
0.35-0.49 No Increase by 10% 4 Hours after next dose
0.5-1.1 No No —
1.2-1.5 No Decrease by 20% 4 Hours after next dose
1.6-2 No Decrease by 30% 4 Hours after next dose
>2 Until level is 0.5 IU/mL Decrease by 40% 4 Hours after next dose

aAdapted from CHEST 1998 and adjusted per institutional procedures.
bObtain level if creatinine clearance <30 mL/min or bleeding event.
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and evaluated for enrollment, of whom 69 were not 
enrolled (Figure 1). A total of 62 patients were random-
ized to either standard dose (1 mg/kg; n = 32) or reduced 
dose (0.8 mg/kg; n = 30). The study was closed to enroll-
ment after July 31, 2016 due to slow accrual. Eight par-
ticipants did not complete the study—2 in the reduced 
dose arm and 6 in the standard dose arm—because of 
early discharge or change in level of care prior to the anti-
Xa level (Figure 1).

The 2 groups were similar with regard to baseline char-
acteristics with the exception of indication for treatment 
dose anticoagulation (Table 2). The indications for antico-
agulation in the intent-to-treat population (n = 62) were 

pulmonary embolism (n = 22), deep vein thrombosis (n = 
16), and atrial fibrillation (n = 17). Six of the participants 
had more than 1 indication for anticoagulation (Table 2). 
The median BMI and weight of the study population were 
46.7 kg/m2 (IQR = 42.7-54.9 kg/m2) and 147 kg (IQR = 
129-163 kg), respectively. Of the 62 patients enrolled into 
the study, 28 (45%) weighed >150 kg (range = 102-271.9 
kg). The median initial enoxaparin dose for each arm was 
150 and 120 mg every 12 hours for the standard dose and 
reduced dose arms, respectively. In all, 52% were male, and 
87% were black. In the overall study population, the major-
ity of patients (87%) were managed by medicine teams and 
13% were in an intensive care unit (ICU), with significantly 

Figure 1. Participant enrollment.
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more patients receiving reduced dose in an ICU (20% vs 
6%; P = 0.05).

Overall, 54 patients were enrolled and completed the 
study per protocol: standard (n = 26) and reduced dose (n 
= 28). All per protocol participants had a BMI ≥40 kg/m2, 
received at least 3 consecutive doses of enoxaparin, and had 
an anti-Xa level drawn 3 to 5 hours after at least the third 
documented dose. The primary outcome, an initial steady-
state goal anti-Xa, was achieved by more participants in the 
reduced-dose arm (n = 25/28) than in the standard dose arm 
(n = 20/26), although the trend was nonsignificant (89.3% 
vs 76.9%; P = 0.29; Table 3). A total of 11 patients (17.7%) 
received a different dose of enoxaparin prior to enrollment 
(4 standard dosing and 7 reduced dosing), with all receiving 

less than 3 total doses prior to enrollment. Of the patients 
who finished the study per protocol and did not receive 
enoxaparin prior to enrollment, 95% (n = 20/21) of the 
patients in the reduced-dose arm achieved an initial goal 
anti-Xa versus 78% (n = 18/23) in the standard-dose arm.

The majority of the participants who completed the study 
had an anti-Xa drawn after 3 consecutive doses: 75% (n = 
21/28) of reduced dose and 81% (n = 21/26) of standard 
dose. Accordingly, the time to goal anti-Xa was similar in 
both groups. Overall, 9 patients required a dose adjustment 
to achieve the goal anti-Xa, of which 6 were in the 1 mg/kg 
arm, and all were above goal (anti-Xa levels = 1.16, 1.29, 
1.28, 1.33, 1.41, 1.41 IU/mL). Of the 3 in the 0.8 mg/kg arm 
requiring a dose adjustment, 2 were below goal, and 1 was 

Table 2. Baseline Demographic and Clinical Characteristics.

Characteristics
All Patients  
(n = 62)

Enoxaparin 1 mg/kg 
(n = 32)

Enoxaparin 0.8 mg/kg 
(n = 30)

ITT,a P Value 
(n = 62)

PP,b P Value 
(n = 54)

Age (years), median (IQR) 56 (45-63) 56 (46-63) 55 (45-62) 0.85 0.66
Male, n (%) 32 (52%) 14 (44%) 18 (60%) 0.22 0.27
Black, n (%) 54 (87%) 27 (84%) 27 (90%) 0.71 0.70
BMI (kg/m2), median (IQR) 46.7 (42.7-54.9) 46.2 (42.7-55.6) 48.3 (43.1-54.6) 0.88 0.76
Weight (kg), median (IQR) 147 (129-163) 146 (129-163) 147 (133-169) 0.80 0.74
SCr, mg/dL 1.1 (0.9-1.4) 1.1 (0.85-1.4) 1.15 (0.90-1.4) 0.79 0.70
Level of care, n (%)
 ICU 8 (13%) 2 (6%) 6 (20%) 0.15 0.05
 Med/Surg 54 (87%) 30 (94%) 24 (80%)  
Indication, n (%)
PE 22 (35%) 8 (25%) 14 (47%) 0.03 0.04
UE/LE DVT 16 (26%) 7(22%) 9 (30%)
Atrial fibrillation 17 (27%) 10 (31%) 7 (23%)
Other 7 (11%) 7 (22%) 0 (0%)
Two indications 6(10%) 2 (6%) 4 (14%)

Abbreviations: BMI, body mass index; ICU, intensive care unit; IQR, interquartile range; Med/Surg, medical/surgical unit; PE, pulmonary embolism; SCr, 
serum creatinine; UE/LE DVT, upper-extremity/lower-extremity deep venous thrombosis.
aIntent to treat (ITT): 1 mg/kg (n = 32) and 0.8 mg/kg (n = 30).
bPer protocol (PP): 0.8 mg/kg (n = 28) and 1 mg/kg (n = 26).

Table 3. Primary and Secondary Outcomes.a

Enoxaparin 1 mg/kg (n = 26) Enoxaparin 0.8 mg/kg (n = 28) P Value

Initial anti-Xa at goal, n (%) 20 (76.9%) 25 (89.3%) 0.29
Initial enoxaparin dose (mg), median (IQR)b 150 (130-160) 120 (110-140) 0.0001
Weight-based dose (mg/kg), median (IQR) 1.00 (0.99-1.00) 0.80 (0.79-0.80) <0.0001
Time to goal anti-Xa (hours), median (IQR) 31.9 (27.7-39.2) 28.6 (26.7-41.0) 0.70
Goal anti-Xa (IU/mL), median (IQR) 0.86 (0.69-1.01) 0.80 (0.66-0.90) 0.24
Major bleeding 0 0 0
Minor bleeding 0 0 0
Thrombotic events 0 0 0

Abbreviation: IQR, interquartile range.
aPer protocol: 0.8 mg/kg (n = 28) and 1 mg/kg (n = 26).
bRounded dose to nearest 10 mg.
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supratherapeutic (anti-Xa levels = 0.45, 0.48, 1.15 IU/mL). 
Once participants in each arm obtained goal anti-Xa levels, 
the values were not statistically different 0.84 and 0.79 IU/
mL (P = 0.24). There were no documented bleeding events, 
minor or major, and no thrombotic events reported during 
the study.

Discussion
To our knowledge, this is the first prospective, random-
ized controlled study evaluating 2 different dosing strate-
gies of treatment-dose enoxaparin in obese patients with a 
BMI ≥40 kg/m2. A total of 62 patients were enrolled into 
the study, and 54 patients completed the study with a goal 
anti-Xa 3 to 5 hours after at least 3 consecutive doses. We 
found that the 0.8 mg/kg dose (n = 25/28) and the 1 mg/
kg (n = 20/26) dose resulted in a similar proportion of 
patients achieving an initial goal anti-Xa level (89.3% vs 
76.9%; P = 0.29). In the reduced dose arm, 89.3% of 
patients had a goal anti-Xa based on the initial study dose 
administered, and only 2 patients (7%) required a dose 
adjustment for an anti-Xa level below goal, compared 
with 6 (23%) requiring a dose adjustment for a level above 
goal in the standard dose arm. Although the study did not 
meet power because of low patient accrual, this trend sug-
gests that modified initial dosing is practical and resulted 
in 89% of patients achieving the goal range with the initial 
0.8 mg/kg dosing strategy.

Although this study specifically evaluated patients based 
on BMI, 46% of patients completing the study in both treat-
ment arms weighed >150 kg. Interestingly, all the patients 
from both study arms that required a dose adjustment were 
patients who weighed >150 kg. The study was not designed 
to validate the dose adjustment algorithm; however, all 
patients were able to obtain a goal anti-Xa level with 1 to 3 
dose adjustments (Table 1).11 Importantly, there were no 
bleeding or thrombotic events reported for patients enrolled 
in the study. Anti-Xa monitoring and dose adjustments 
appear to be safe in this morbidly obese patient population; 
however, long-term follow-up data are warranted.

The results of the present study correlate well with the 
retrospective and observational data published evaluating 
patients with BMI >40 kg/m2.18-20 A retrospective case 
series by Deal et al (n = 26) evaluated the dose of enoxapa-
rin in patients resulting in goal anti-Xa levels. The study 
included patients with a BMI ≥40 kg/m2; the maximum 
dose administered was 150 mg (median patient weight = 
162 kg; median BMI = 49.5 kg/m2). The study reported that 
a median dose of 0.8 mg/kg resulted in 84% of patients 
being at or above the anti-Xa goal. The median dose was 
not statistically different between patients in goal range 
(0.74 mg/kg) versus those that were above goal (0.85 mg/
kg).18 A retrospective cohort study by Lee et al20 (n = 99) 
evaluated the effect of total body weight dosing on anti-Xa 

levels in patients with BMI >40 kg/m2 or total body weight 
>150 kg (mean BMI = 50.6 kg/m2; mean weight = 146 
kg). In this study, 50.5% of patients treated with enoxaparin 
1 mg/kg had anti-Xa levels above goal, and only 35.4% of 
the patients were in the goal range.20 Finally, a prospective 
observational cohort study by Thompson-Moore et al19 (n 
= 41), evaluated patients with a BMI >40 kg/m2 or total 
body weight >140 kg to assess the dose of enoxaparin that 
resulted in goal anti-Xa levels at steady state. The median 
weight-based dose of enoxaparin resulting in anti-Xa levels 
within or above the goal range was 0.83 mg/kg and 0.98 
mg/kg every 12 hours.19 Collectively, these 3 studies further 
support the rationale to use a reduced dosing scheme in 
patients with a BMI >40 kg/m2.

Drug monitoring is recommended for obese patients 
receiving LMWH, although there is no formal weight or 
BMI recommendation for which to implement monitor-
ing.7-9,18-20 Standardized protocols for anticoagulation mon-
itoring should be in place to ensure that patients are in the 
goal range and to decrease the risk of bleeding events  sec-
ondary to the possibility of overanticoagulation in the mor-
bidly obese patient population.

Despite not meeting accrual, our study represents the 
only randomized, prospective, controlled trial and one of 
few clinical reports detailing enoxaparin dosing in patients 
with a BMI ≥40 kg/m2. The study did not show a statisti-
cally significant difference between the dosing strategies; 
however, it did show a 12.4% difference in the primary out-
come, resulting in 89.3% of patients achieving a goal anti-
Xa when initiated on 0.8 mg/kg. Although not statistically 
significant, it can be considered clinically relevant and 
applicable in the acute care setting.

The study is underpowered, and generalizability of 
study results is limited because of the possibility of type II 
error. Limitations include the inability of investigators to 
weigh some patients secondary to body habitus. In this 
case, investigators used the last nurse documented weight 
during the admission. Additionally, exclusion of patients 
receiving 3 or more doses of enoxaparin prior to enroll-
ment (n = 13), mostly over weekends or holidays, led to 
exclusion of potentially viable individuals. Finally, because 
the participants were monitored short term (approximately 
36 hours or 3 dose administrations), it is unknown if the 
anti-Xa levels increased over time because of accumula-
tion or if patients had bleeding or thrombotic events after 
study completion.

Our study has many strengths, including evaluation of the 
dosing strategy in acutely ill patients versus pharmacokinetic 
data in otherwise healthy controls. Additionally, the study 
included patients weighing more than 150 kg and did not cap 
the dose administered. Furthermore, the study was conducted 
in a patient population with limited data; 87% of the study 
population was black and more than 10% of patients were 
treated in the ICU.
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Conclusion and Relevance

In morbidly obese patients, an initial enoxaparin dose of 0.8 
mg/kg may be considered an alternative to initiating treat-
ment at 1 mg/kg and could reduce the frequency of overan-
ticoagulation. Additional studies are warranted to evaluate 
the safety and efficacy of this dosing strategy. As the United 
States population of morbidly obese patients continues to 
increase, inclusion of this patient population in pharmaco-
kinetic studies and clinical trials for new drug labeling 
should be strongly considered by all investigators.
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