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Abstract

Purpose: To evaluate the effectiveness of adjusted body weight (AjBW)-based dosing of unfractionated
heparin (UFH) in obese patients vis a vis actual body weight (ABW)-based dosing in non-obese patients
with venous thromboembolism (VTE).

Methods: A retrospective chart review was conducted for obese and non-obese patients initiated on
UFH for treating VTE from September 2013 to December 2014. Patients were excluded from the study
if they were under 18 years old, developed heparin-induced thrombocytopenia during treatment,
received thrombolytic therapy prior to UFH, or received UFH at a dose that did not follow the institution’s
protocol. The primary objective was to assess the efficacy of dosing UFH based on AjBW in achieving a
therapeutic activated partial thromboplastin time (aPTT) within the first 24 h in obese patients, in
comparison to the standard ABW-dosing for non-obese.

Results: Of the 57 patients included in the study, 27 patients (47.4 %) were obese, and 30 patients
(52.6 %) were non-obese; 16 (59.25 %) of the obese patients achieved a therapeutic aPTT within the
first 24 h of AiBW-based dosed UFH, while 18 (60 %) of the non-obese patients achieved a therapeutic
aPTT within the first 24 h of ABW-based dosed UFH (p = 0.45).

Conclusion: AjBW-based dosing of UFH in obese patients demonstrates comparable efficacy to ABW-
based dosing in non-obese patients.
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INTRODUCTION initiatives. In 2016, the prevalence of obesity in

U.S. was reported to be 39.8% in adults and
Obesity is a common public health problem inthe  18.5% in youth [1]. A major, independent risk
U.S. despite federal and local containment factor of obesity is venous thromboembolism
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(VTE) [2].

VTE is primarily treated by unfractionated
heparin (UFH) that requires actual body weight
(ABW)-based dosing to achieve therapeutic
activated partial thromboplastin time (aPTT)
within 24 hours of starting the UFH infusion per
The American College of Chest Physicians
(ACCP) guidelines; however, there is a paucity of
literature regarding the dosing of UFH in obese
patients [3-8]. Few studies introduced adjusted
body weight (AjBW)-based dosing of UFH in
obese patients due to the concern of excessive
anticoagulation and bleeding risk with ABW-
dosing [9,10]. Nevertheless, underdosing in this
population is also a major concern. Therefore,
the most appropriate dosing strategy in these
individuals remains a topic of discussion [11,12].

Hence, the main objective of this study is to
evaluate the effectiveness of AjBW-based dosing
of UFH in obese patients versus ABW-based
dosing in non-obese patients with VTE.

METHODS

A retrospective chart review was conducted for
patients who received intravenous infusion (IVF)
of UFH for the treatment of VTE from September
2013 to December 2014. Obese and non-obese
patients aged 18 years and older and admitted
with acute VTE were included in the study.
Obesity was defined as an ABW greater than
130 % of ideal body weight (IBW). UFH dosing
for VTE treatment followed an internal protocol at
which a loading dose of 80 units per kilogram
(kg) of body-weight is followed by an initial
infusion rate of 15 - 18 units/kg per hour (h) to
achieve a target aPTT of 74 - 106. ABW is
utilized for dosing in non-obese patients, while
AjBW was calculated using Eq 1.

AJBW = {IBW + 0.3 (ABW - IBW)} ............ (1)

This has been utilized for dosing UFH in obese
patients. IBW was calculated as in Eq 2 [13].

IBW = {45.4 + 0.89 x (height (cm) - 152.4) + 4.5
(if female)} ....... (2)

Patients were excluded from the study if they
were under 18 years of age, developed heparin-
induced  thrombocytopenia  (HIT)  during
treatment, received thrombolytic therapy prior to
UFH initiation, or received UFH that did not
follow the above-mentioned institution’s protocol.

Ethical approval has been obtained from the
Auburn University Institutional Review Board
(IRB) (approval no. 15-014 EP 1502) and the

Columbus Regional Integrity Panel. (Appendix A)
In addition, the STROBE guidelines were
followed in this study [14]. Furthermore, the
following data were collected from the included
patients’ electronic medical records: basic
demographic information such as age, gender,
height and weight; VTE diagnosis, length of stay;
heparin dosing information such as time of
initiation of UFH, initial loading dose and infusion
rate; baseline and subsequent aPTT values and

time to first therapeutic aPTT; any supra
therapeutic aPTT values; number of
unfractionated heparin  dose adjustments

required to achieve a therapeutic aPTT; and any
bleeding or thrombotic events.

The primary outcome was to compare the
percentage of subjects who achieved a
therapeutic aPTT within the first 24 h between
the obese patients who received UFH based on
AjBW and non-obese patients who received UFH
based on ABW. The secondary outcome was to
compare both groups in terms of the time
required to achieve a therapeutic aPTT, the
number of supratherapeutic aPTT values, the
average number of UFH dose adjustments
required to achieve a therapeutic aPTT, and the
number of bleeding or thrombotic events. The
primary safety outcome was clinically significant
bleeding, including both major and non-major
bleeding that required UFH discontinuation [15].

Statistical analysis

Statistical analyses were performed via an
independent Student’s t-test for continuous
variables and ¥ test for categorical data. The p-
value was considered significant if < 0.05.
Statistical analysis was done by using IBM SPSS
Statistics for Windows, Version 23.0 (Armonk,
NY: IBM Corp).

RESULTS

Overall, 600 patient charts were reviewed, and
540 patients were excluded because they
received UFH for cardiac indications (n = 543) or
not according to the hospital’s protocol (n = 5) or
developed HIT during treatment (n = 4). The
remaining 57 patients were included in the study.
In those 57 patients, 27 patients (47.4%) were
obese, and 30 patients (52.6%) were non-obese
(Table 1).

The mean initial bolus dose of UFH was 79.07 £
5.753 and 79.44 1 5.154 unit/kg in the obese and
non-obese patients, respectively. Similarly, the
mean initial infusion dose was found to be 14.59
+ 1.474 and 14.40 + 1.714 units/kg/h in obese
and non-obese patients, respectively. Figure 1
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shows that out of 27 subjects, 16 (59 %) obese
patients who received AjBW-based dosing
achieved a therapeutic aPTT within the first 24 h
of UFH initiation. Similarly, 18 (60 %) out of 30
non-obese patients who received ABW-based
dosing achieved a therapeutic aPTT within the
first 24 h of UFH initiation (p = 0.45). Moreover,
26 % of obese patients achieved a therapeutic
aPTT within > 24 to 48 h versus 27 % of non-
obese patients (p = 0.59). Furthermore, the
remaining 15 % of obese patients achieved
therapeutic aPTT after 48 h as compared to 13%
of non-obese patients (p = 0.46).

Table 1: Demographic characteristics of participants’
population

Characteristics Obese Non- P-
and variable patients obese value

(n=27) patients

(n=30)

Mean age 6218+ 66.8+ 0.231
(years) 15.03 13.95
Male 12 17 0.431
Female (44.44 (56.66

%) %)

15 13

(55.55 (43.33

%) %)
Mean actual 113.96 73.07+  0.0001
body weight +20.36 9.958
(kg)
Mean ideal 6198+ 6476+ 0.119
body weight 6.403 6.19
(kg)
Mean body 40.28+ 25.08+ 0.0002
mass index 7.045 3.46
(kg/m?)
Mean initial 7944+ 7907+ 0.796
bolus dose 5.753 5.753
(unit/kg)
Mean initial 1459+ 1440+ 0.653
infusion dose 1.474 1.714
(unit/kg/h)

*ABW=Actual body weight, BMI=Body mass index,
IBW=Ideal body weight, IBD= Initial bolus dose, IFD =
Initial; infusion dose, n = Number of patients; *Weight
based on adjusted body weight; We/ght based on
actual body weight

Among the obese patients not achieving a
therapeutic aPTT within the first 24 hours, 19%
had sub-therapeutic aPTT values and 22% had
supratherapeutic aPTT values. Similarly, in the
non-obese group, 17% had sub-therapeutic
aPTT values while 23% had supratherapeutic
aPTT values. Throughout the entire treatment
period, 78% of obese patients experienced >1
supratherapeutic aPTT value versus 83% of non-
obese patients.

The number of IV UFH dose adjustments
required to achieve a therapeutic aPTT ranged

between 0 and 6 with an average of 2
adjustments per patient in both groups (Table 2).

17

’ Obese
Figure 1: aPTT values within first 24 h of IV
unfractionated heparin initiation

W supratherapeutic
Subtherapeutic

W Therapeutic

Non-Obese

Table 2: Number of unfractionated heparin dose
adjustments required to achieve a therapeutic aPTT

Variable Obese group Non- obese
group

Average per patient 2 2

Range per group 0-6 0-5

A total of six patients experienced bleeding (two
in the obese group and four in the non-obese
group). In the obese group, one patient
experienced a minor nosebleed and one
experienced minor hematochezia. Both were
considered to be critically il due to other
complications (one with metastatic cancer and
the other with cardiac complications). In the non-
obese group, two patients experienced
gastrointestinal  bleeding  (which led to
discontinuation of therapy), and two patients
experienced hematochezia. There were no
thrombotic events in either group.

DISCUSSION

We found equivalent outcomes between the
AjBW-based dosing of UFH in obese patients
and the standard ABW-based dosing of UFH in
non-obese patients. The results did not show
statistically significant difference in achieving a
therapeutic aPTT within the first 24 h while
dosing UFH using AjBW in obese patients or
ABW non-obese patients.

These results were similar to the findings of Fan
et al [11]. They found that about 57% of obese
patients who received AjBW-based dosing and
51 % of non-obese patients who received ABW-
based dosing achieved a therapeutic aPTT within
the first 24 h of UFH initiation with no statistically
significant difference. Both studies defined
obesity as an ABW greater than 130 % of IBW.
Furthermore, Barletta et al studied ABW-based
nomogram for UFH dosing in morbidly obese
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(BMI > 40 kg/m?) and non-obese patients and
found that morbidly obese patients experienced
significantly higher mean aPTT values versus
non-obese patients at both 6 h (155 vs. 135 s, p
=0.02)and 12 h (141 vs. 117 s, p = 0.012) [10].

On the other hand, Yee and Norton found that
the mean value of the first aPTT was lower when
using AjBW-based dosing in obese patients than
ABW-based dosing in non-obese patients (p
<0.05). And thus, they concluded that ABW is
more suitable for dosing UFH in obese patients;
however, they categorized obese patients as
those with > 10 kg above IBW which may have
allowed the inclusion of patients that most
studies would not have defined as obese [8].

Another study compared the use of ABW-based
dosing of UFH in obese (n = 20) and non-obese
(n = 20) patients with obesity defined as an ABW
greater than 30 % of IBW [7]. They found that 45
% of obese and 60 % of non-obese patients
achieved a therapeutic aPTT within the first 24 h.
Nevertheless, they reported that 45 % of obese
and 35 % of non-obese patients exceeded the
therapeutic aPTT range, while our study only
showed 22% of obese patients and 23% of non-
obese patients exceeded therapeutic aPTT
ranges.

Limitations of the study

The main limitations of the study include the
small sample size used and the retrospective
design.

CONCLUSION

Utilizing AjBW-based dosing of UFH in obese
patients is effective as the standard ABW-based
dosing of UFH in non-obese patients for the
treatment of VTE. However, further prospective
studies utilizing a standard definition of obesity
and comparing AjBW-based vs ABW-based
dosing in obese patients are warranted.
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