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Unfractionated heparin (UFH) is useful for prevention of 
clot formation or progression of both arterial and ve-

nous thromboembolic disorders. A weight-based regimen for 
determining the dose of UFH has been used for more than 15 
years1; however, the effect of this dosing regimen on obese 
patients is still poorly understood. The volume of distribution 
of heparin approximates that of the blood volume (40-70 mL/
kg),2 with obese patients intuitively requiring larger doses 
of heparin.3 In contrast, the blood volume of adipose tissue 
is less than that of lean tissue,2 and thus maximum (dose-
capped) initial bolus and initial infusion rates for UFH have 
been suggested. Although guidelines from the American 
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OBJECTIVE: To assess bleeding and activated partial thromboplas-
tin time (APTT) in relation to body mass index (BMI) in patients 
prescribed weight-based dosing of intravenous unfractionated 
heparin (UFH) for cardiac indications without a maximum (dose-
capped) initial bolus or capped initial infusion rate.

PATIENTS AND METHODS: Consecutive patients admitted to an ac-
ademic medical center from February 1, 2002, through November 
31, 2003, who were treated with a UFH nomogram consisting of a 
60-U/kg intravenous bolus plus an initial continuous intravenous 
infusion of 12 U/kg hourly and titrated to a goal APTT range cor-
responding to thromboplastin-adjusted target heparin levels of 0.3 
to 0.7 U/mL by anti-Xa assay were evaluated for this retrospec-
tive cohort study. Patients were excluded if they concomitantly 
received a fibrinolytic, glycoprotein IIb/IIIa inhibitor, or any other 
antithrombotic agent (except warfarin). Study patients were di-
vided into quartiles by BMI.

RESULTS: Of the 1054 patients included in the study, 807 (76.6%) 
had an initial bolus dose higher than 4000 U, and 477 (45.3%) had 
an initial infusion rate higher than 1000 U/h. Despite a significant 
difference among BMI quartiles in proportion of supratherapeutic 
first APTT values (P<.001), no statistically significant difference 
was found in bleeding frequency (P=.26) or frequency of first APTT 
within the goal range (P=.27). Logistic regression analyses re-
vealed that BMI was not a significant predictor of bleeding or first 
APTT within the goal range.

CONCLUSION: We did not find any difference in the proportion of 
first APTT values in the goal range or an increased risk of bleeding 
in obese patients treated with UFH without a capped initial dose. 
Our data demonstrate the safe use of weight-based UFH without a 
capped initial bolus dose or capped initial infusion rate in patients 
with medical cardiac conditions.

Mayo Clin Proc. 2009;84(12):1073-1078

APTT = activated partial thromboplastin time; BMI = body mass index; 
CI = confidence interval; IV = intravenous; OR = odds ratio; PCI = 
percutaneous coronary intervention; UFH = unfractionated heparin

College of Cardiology and American Heart Association for 
ST-segment elevation myocardial infarction4 and non–ST-
segment elevation myocardial infarction or unstable angina5 
advocate institution of UFH with an initial intravenous (IV) 
bolus dose of 60 U/kg (with a capped initial bolus of 4000 U) 
and initial IV infusion rate of 12 U/kg hourly (capped initial 
infusion rate of 1000 U/h), neither guideline contains explicit 
rationale for the recommended capped initial bolus or capped 
initial infusion rate. Previous studies3,6 have attempted to 
clarify the confusion regarding the effect of obesity on ac-
tivated partial thromboplastin time (APTT) values. These 
studies recommended actual body weight for calculation of 
initial heparin doses; however, they were relatively small and 
did not evaluate the effect of obesity on bleeding outcomes. 
We designed the current study to evaluate APTT results and 
bleeding outcomes in patients in whom UFH was prescribed 
for medical cardiac indications without a capped initial bolus 
or capped initial infusion rate regardless of weight.

PATIENTS AND METHODS

This retrospective cohort analysis was performed at Saint 
Marys Hospital in Rochester, MN, which is a 1157-bed, 
tertiary care academic medical center. Consecutive patients 
with medical cardiac conditions aged 15 years or older who 
were prescribed a computerized weight-based UFH nomo-
gram7,8 consisting of a 60-U/kg initial IV bolus followed by 
an initial continuous IV infusion rate of 12 U/kg hourly for 
medical cardiac indications from February 1, 2002, through 
November 31, 2003, were included in this study. Exclud-
ed patients were those who received UFH for less than 6 
hours and without an APTT at 6 hours, those who did not 
provide authorization for their information to be used for re-
search purposes, those with a documented allergy to UFH 
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(including heparin-induced thrombocytopenia), and those 
treated with a fibrinolytic, glycoprotein IIb/IIIa inhibitor, 
or any other antithrombotic (except warfarin). All dosing 
data and APTT values were collected concurrent to therapy, 
but patients were identified and screened and bleeding fre-
quency was assessed retrospectively. The study protocol was 
approved by the Mayo Clinic Institutional Review Board, 
which waived the need for informed consent.

Definitions

In the primary analysis, patients were divided into near-equal 
quartiles by body mass index (BMI; calculated as weight in 
kilograms divided by height in meters squared) according 
to the following ranges: quartile 1 (Q1, 15.9-25.9 kg/m2), 
quartile 2 (Q2, 26.0-29.4 kg/m2), quartile 3 (Q3, 29.5-34.2 
kg/m2), and quartile 4 (Q4, >34.2 kg/m2). In an explor-
atory analysis, patients were also divided into obese (BMI 
≥30) and nonobese (BMI <30) groups. We chose BMI for 
analysis vs actual body weight to coincide with the World 
Health Organization definitions of obesity.9 Bleeding was 
prospectively defined as the occurrence of any of the follow-
ing criteria from the initiation of the UFH infusion through 
24 hours after the infusion ended: (1) non–operation-related 
transfusion of at least 1 U of packed red blood cells, (2) de-
crease in hemoglobin of 2 g/dL or greater within 24 hours, 
(3) bleeding identified by radiographic study (eg, intracra-
nial hemorrhage, retroperitoneal hemorrhage), or (4) bleed-
ing related to heparin therapy documented in the patient’s 
discharge summary. Patients identified as meeting bleeding 
criteria were placed in mutually exclusive categories in the 
following priority: (1) radiographic bleeding, (2) decrease in 
hemoglobin concentration, (3) transfusion, and (4) medical 
record–documented bleeding. We noted whether the patient 
underwent diagnostic coronary angiography or percutane-
ous coronary intervention (PCI) between 24 hours before the 
initiation of UFH therapy through 24 hours after discontinu-
ation of UFH therapy.

Heparin Dosing anD Monitoring

A first APTT was measured 6 hours after initiation of UFH 
therapy, with infusion rates adjusted per nomogram based on 

APTT (Table 1). A goal APTT range of 60 to 90 seconds was 
used for thromboplastin-adjusted target heparin levels of 0.3 
to 0.7 U/mL by anti-Xa assay,4,5 with the goal range veri-
fied when the reagent lot number was changed. The APTT 
reagent used by our hematology laboratory during this study 
period was Platelin L (bioMérieux, Durham, NC). During 
the study, the UFH dose used in the coronary angiography 
suite for patients not receiving a glycoprotein IIb/IIIa inhibi-
tor was 70 to 100 U/kg to target an activated clotting time of 
250 to 300 seconds.

outcoMes

The primary objectives of this study were to assess the effect 
of BMI quartile on (1) the percentage of first APTT values 
within the goal range (60-90 seconds) and (2) bleeding fre-
quency. Secondary objectives included evaluation of overall 
effects of BMI on mean and median first APTT and evalu-
ation of first APTT and bleeding frequency in the obese vs 
nonobese groups.

statistical analyses

Patient baseline characteristics and bleeding outcomes were 
evaluated either by the Mantel-Haenszel χ2 test or by the 
regression analysis for the association between BMI and a 
continuous variable. First APTT values in the a priori de-
fined ranges were compared among BMI quartiles with the 
Mantel-Haenszel χ2 test. Kruskal-Wallis overall test and 
pairwise Wilcoxon rank sum test were also used for com-
parison of UFH duration and mean APTT values among the 
4 quartiles. To further explore the effect of BMI on bleed-
ing and first APTT in the goal range, we compared BMI be-
tween groups who met these end points and those who did 
not meet the end points with the t test. For the end points 
of first APTT within each APTT range and bleeding, logis-
tic multivariate regression analysis was used. The following 
factors were given a priori consideration in the multivariate 
analysis for first APTT within the goal range: BMI, age, sex, 
diabetes mellitus, tobacco use, PCI, angiogram, and indica-
tion for UFH. For bleeding, the following factors were given 
a priori consideration in the multivariate model: BMI, age, 
sex, diabetes, tobacco use, angiogram, percentage of overall 

TABLE 1. Heparin Dosing Nomogram

  IV push
 APTT loading dose
 level(s) (U/kg) Infusion IV rate change Additional APTT

 <45  60  Continue Increase 4 U/kg hourly 6 h
 45-59  30  Continue Increase 2 U/kg hourly 6 h
 60-90  0 Continue No change Next morning
   91-110  0 Continue Decrease 2 U/kg hourly 6 h
 111-145  0 Stop for 1 h Decrease 3 U/kg hourly 6 h after heparin use resumed
 >145  0 Stop for 3 h Decrease 4 U/kg hourly 6 h after heparin use resumed

APTT = activated partial thromboplastin time; IV = intravenous.
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APTTs greater than 110 seconds, and first APTT. Any pre-
dicting variable with P<.10 at the univariate stage was includ-
ed in a full model, and a stepwise elimination process was 
used to find the predictors. Age, sex, and BMI were retained 
in the model, and age- and sex-adjusted odds ratios (ORs) for 
each predictor were calculated with 95% confidence inter-
vals (CIs). In the exploratory analysis comparing obese and 
nonobese patients, first APTT in the goal range and bleeding 
outcome were assessed using the Pearson χ2 test, whereas the 
t test was used to compare mean APTT values. All analyses 
were 2-sided and considered statistically significant at P<.05. 
A power analysis was not performed for this study; data were 
collected from a convenience sample of consecutive patients 
treated with the computerized weight-based UFH dosing no-
mogram. All statistics were computed using SAS/STAT soft-
ware, version 9 (SAS Institute, Cary, NC).

RESULTS

priMary analysis

A total of 2411 patients met the inclusion criteria for this 
study, and 1357 patients were excluded for various reasons 
(750 patients received a fibrinolytic or glycoprotein IIb/IIIa 
inhibitor, 460 did not have an APTT at 6 hours, and 147 did 
not provide research authorization); thus, 1054 patients were 
included for analysis. Of these 1054 patients, 807 (76.6%) 
had an initial bolus dose higher than 4000 U, and 477 
(45.3%) had an initial infusion rate higher than 1000 U/h. 
Significant differences were found between baseline charac-

teristics among the BMI quartiles for many variables (Table 
2), including age, presence of diabetes, and frequency of 
UFH for pulmonary embolism or deep venous thrombosis.
 No statistically significant difference was found in bleed-
ing frequency among the 4 quartiles (P=.26; Figure 1). Fur-
thermore, the proportion of first APTT values within the goal 
range (60-90 seconds) was not significantly different among 
the BMI quartiles (P=.27; Figure 2). However, significant 
differences were found among BMI quartiles in the propor-
tion of first APTT values of less than 45 seconds (P=.008) 
and greater than 110 seconds (P=.002; Figure 2). In addi-

TABLE 2. Baseline Patient Characteristicsa

  Quartile 1 Quartile 2 Quartile 3 Quartile 4 
  (BMI, 15.9-25.9)  (BMI, 26.0-29.4) (BMI, 29.5-34.2) (BMI, 34.3-64.4) Mantel-Haenszel
 Characteristic (n=262)   (n=266)   (n=262)   (n=264) P value

Age (y), mean (SD) 67.95 (16.31) 67.95 (13.50) 67.36 (12.74) 62.63 (12.63) <.001b

Male   139 (53.0)   170 (63.9)   168 (64.1)   137 (51.9) .80
Diabetes mellitus     30 (11.4)     38 (14.3)     44 (16.8)     79 (29.9) <.001
Tobacco use     34 (13.0)     35 (13.2)     32 (12.2)     34 (12.9) .89
Cardiac angiography     75 (28.6)   112 (42.1)     88 (33.6)     86 (32.6) .81
PCI     30 (11.4)     43 (16.2)     35 (13.4)     30 (11.4) .74
UFH initial bolus (U), 
 median (range) 4000 (2500-6000) 4600 (2500-7400) 5400 (3500-7400) 6500 (3500-10,000) 
UFH initial infusion rate 
 (U/h), median (range)   800 (500-1150)   950 (500-1500) 1050 (750-1500) 1300 (700-2000) 
UFH duration (d), 
 mean (SD)  1.62 (1.26)  1.68 (2.49)  1.68 (1.37)  1.71 (1.52) .67c

Indication for UFH use     
  ACS/CP   129 (49.2)   157 (59.0)   152 (58.0)   143 (54.2) .32
  AF or flutter     95 (36.3)     85 (32.0)     87 (33.2)     78 (29.6) .14
  Prosthetic valve     17 (6.5)     17 (6.4)     13 (5.0)     12 (4.6) .25
  PE/DVT     13 (5.0)       7 (2.6)     12 (4.6)     22 (8.3) .05
  Other     18 (6.9)       4 (1.5)       3 (1.2)     13 (4.9) .23

a Data presented as number (percentage) of patients unless otherwise indicated. Indications for unfractionated heparin (UFH) use were not mutually exclu-
sive. Other indications for UFH use include stroke, heart failure, and indication unknown. ACS/CP = acute coronary syndrome or chest pain; AF = atrial 
fibrillation; BMI = body mass index; PCI = percutaneous coronary intervention; PE/DVT = pulmonary embolism or deep venous thrombosis.

b P value for testing the BMI prediction of the regression analysis.
c Per Kruskal-Wallis overall test.
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FIGURE 1. Effect of body mass index (BMI) on bleeding outcome. 
Over all P=.26 (Mantel-Haenszel χ2 test). 
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tion, a significant difference was found in overall mean 
and median first APTT among BMI quartiles (P<.001 and 
P=.002, respectively; Table 3). The mean first APTT was 
significantly lower for quartile 1 compared with all other 
quartiles, whereas no difference was found among the other 
3 quartiles (Table 3). No significant differences were found 
in mean BMI between patients with their first APTT in the 
goal range and those without (30.4 vs 30.7; P=.50) and pa-
tients who did or did not met the bleeding outcome (30.0 vs 
30.6; P=.53).
 Logistic regression analysis revealed that male sex and 
PCI were independent predictors of first APTT within the 
goal range, whereas independent predictors of bleeding 
included age and cardiac angiography (Table 4). Lower 
BMI was also an independent predictor of first APTT of 
less than 45 seconds (OR, 0.954; 95% CI, 0.923-0.986) 
and first APTT of 45 to 59 seconds (OR, 0.965; 95% CI, 

0.938-0.993), whereas higher BMI was an independent pre-
dictor of first APTT of more than 110 seconds (OR, 1.044; 
95% CI, 1.023-1.066).

exploratory analysis

When patients were divided into obese and nonobese groups, 
the results were similar. No statistically significant differ-
ence was found in bleeding frequency between the obese 
(4.5%) and the nonobese groups (5.7%; P=.39). The mean 
first APTT was higher in the obese group (100.9 vs 90.8 

TABLE 3. Mean and Median First Activated Partial Thromboplas-
tin Time (APTT) by Body Mass Index (BMI) Quartile

     
 First APTT(s)

 Quartile Mean ± SD Median (range)

1 (BMI, 15.9-25.9) (n=262)   85.8±47.4 73.5 (26.0-240.0) 
2 (BMI, 26.0-29.4) (n=266)   94.0±46.2    79 (28.0-240.0)
3 (BMI, 29.5-34.2) (n=262)   97.3±46.7 85.5 (25.0-240.0)
4 (BMI, 34.3-64.4) (n=264) 104.3±56.3    90 (24.0-240.0)

Kruskal-Wallis P<.001. Pairwise comparisons using the Wilcoxon rank sum 
test are as follows: quartile 1 vs 2, P<.001; quartile 1 vs 3, P<.001 (signifi-
cant difference remained after Scheffe pairwise adjustment); quartile 1 vs 4, 
P<.001 (significant difference remained after Scheffe pairwise adjustment); 
quartile 2 vs 3, P=.27; quartile 2 vs 4, P=.08; and quartile 3 vs 4, P=.46. 

FIGURE 2. Effect of body mass index quartile on first activated partial thromboplastin time (APTT). Signifi-
cance testing per the Mantel-Haenszel χ2 test. 

TABLE 4. Multivariate Analyses of Independent Predictors  
of Primary Outcomes

 Variable Estimate OR (95% CI) P value

First APTT in goal range   
   Intercept −0.473  .34
  BMI −0.008 0.992 (0.973-1.012) .45
 Age −0.005 0.995 (0.986-1.004) .29
   Male 0.399 1.490 (1.137-1.953) .003
   PCI 0.465 1.593 (1.102-2.302) .01
Bleeding outcome   
   Intercept −7.549  <.001
   BMI 0.009 1.009 (0.964-1.056) .69
   Age 0.055 1.057 (1.029-1.085) <.001
   Male −0.047 0.954 (0.541-1.684) .87
   Angiogram 1.130 3.097 (1.748-5.485) <.001

Other covariates not presented in the table had a P>.05. For first acti-
vated partial thromboplastin time (APTT) in goal range, the following 
factors were given a priori consideration: body mass index (BMI), age, 
sex, diabetes mellitus, tobacco use, percutaneous coronary intervention 
(PCI), and indication for unfractionated heparin. For bleeding outcome, 
the following factors were given a priori consideration: BMI, age, sex, 
diabetes, tobacco use, angiogram, percentage of overall APTT less than 
110 seconds, and first APTT. CI = confidence interval; OR= odds ratio.

17%
18%

39%

12%

10%

16%

34%
31%

22%

12%
14%

28%

7%

11%

31%31%

13%

16%

29%

9%

0

5

10

15

20

25

30

35

40

45

<45 45-59 60-90 91-110 >110

First APTT(s)

Quartile 1

Quartile 2

Quartile 3

Quartile 4

Pa
tie

nt
s 

(%
)

P=.27

P=.002

P=.09
P=.07

P=.008



EffEct of BMI on BlEEdIng and aPtt In PatIEnts REcEIvIng UfH

Mayo Clin Proc.    •    December 2009;84(12):1073-1078   •    doi:10.4065/mcp.2009.0220    •    www.mayoclinicproceedings.com 1077

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedingsa .

seconds; P=.001), but the proportion of first APTT values 
within the goal range was not statistically different between 
the groups (29.6% in the obese group vs 34.8% in the non-
obese group; P=.07).

DISCUSSION

Weight-based dosing of UFH has been used for more than 
15 years, centered on the landmark study by Raschke et al.1 
These authors showed the benefit of dosing UFH on the ba-
sis of body weight vs conventional dosing for deep venous 
thrombosis, unstable angina, or arterial thromboembolism. 
Although Spinler et al10 compared the safety and efficacy 
of enoxaparin to UFH for non–ST-segment elevation acute 
coronary syndromes in a subgroup of obese patients from the 
ESSENCE (Efficacy and Safety of Subcutaneous Enoxaparin 
in Non-Q-Wave Coronary Events) and TIMI (Thrombolysis 
In Myocardial Infarction) 11B trials, they did not compare the 
effects of UFH between obese and nonobese patients. Use of 
several different methods to determine the “correct” weight 
on which to base UFH dosing has been debated in the lit-
erature. Previous studies have calculated UFH dosing on the 
basis of actual body weight,6 ideal body weight,11 and even 
an adjusted body weight12 for obese patients, but all used a 
capped dose because of concern of bleeding complications. 
 In the current study, we evaluated both APTT values and 
bleeding complications for patients treated with UFH dos-
ing on actual body weight without a capped dose. We found 
that both the mean and the median first APTT values were 
significantly different overall among BMI quartiles. Of note, 
however, the median first APTT was within the goal range for 
all quartiles. The mean first APTT was significantly lower in 
quartile 1 compared with the other 3 quartiles. Capped dose 
limitations are not intended to affect these patients and would 
not address the lower APTT values in this quartile. Despite sig-
nificantly different mean first APTT values among quartiles, 
no difference was found in the proportion of first APTT values 
within the goal range among BMI quartiles. Moreover, BMI 
was not a significant predictor of first APTT value in the goal 
range on logistic regression analysis. However, significant 
differences were found in first APTT of less than 45 seconds 
and first APTT of greater than 110 seconds among the BMI 
quartiles, and BMI remained a significant independent predic-
tor of first APTT in both these categories on multivariate anal-
ysis. This difference in first APTT, however, did not equate to 
a difference in bleeding among the BMI quartiles. Both Yee 
and Norton6 and Spruill et al3 demonstrated the utility of dos-
ing UFH on the basis of actual body weight for obese patients, 
but Yee and Norton advocated a capped initial bolus of 10,000 
U and capped initial infusion rate of 1500 U/h for safety rea-
sons. Neither of these studies assessed clinical outcomes of 
UFH use, such as bleeding frequency.

 Bleeding is the most frequent and worrisome complica-
tion of anticoagulant therapies, with clinically important 
bleeding during therapy developing in 5.1% of patients in 
the current study and ranging from 4% to 8% in the litera-
ture.13 Markers of degree of anticoagulation, such as APTT, 
are often used to assess both efficacy of therapy and a pa-
tient’s risk of bleeding. Although subgroup analyses of large 
randomized trials have suggested an association between the 
incidence of bleeding and APTT values,14-18 data to support 
this association are not definitive.13 Bleeding during heparin 
therapy can occur regardless of the APTT value, even when 
the APTT is within the therapeutic range.13 Moreover, in the 
bleeding risk index devised by Landefeld et al,19 patient-
specific comorbidities at initiation of therapy and age of the 
patient had higher hazard ratios for bleeding than the maxi-
mal prothrombin time or partial thromboplastin time ratio 
and thus were assigned a higher point weight in the model. 
Despite the noticeable differences in APTT values in the cur-
rent study, no differences were found among BMI quartiles 
in bleeding frequency. Furthermore, first APTT, percentage 
of APTT values greater than 110 seconds, and BMI were not 
independent predictors of bleeding on multivariate analy-
sis. Therefore, the APTT value alone may be an insensitive 
marker to predict bleeding, as reflected in the current study.
 In a recently published cohort study of 101 patients, Bar-
letta et al20 noted higher APTT values in morbidly obese pa-
tients (BMI ≥40) treated with a standardized weight-based 
UFH nomogram without capped initial boluses or capped 
initial infusion rates. On the basis of these laboratory find-
ings, the authors suggested that a dose-capping strategy may 
be indicated in morbidly obese patients. However, the study 
may not have adequately assessed clinical sequelae associ-
ated with supratherapeutic APTT values. In fact, of the 4 pa-
tients who had a bleeding event, only 2 had a supratherapeu-
tic APTT value, and none were morbidly obese. The current 
study evaluated both laboratory and clinical end points and 
found that, despite elevated APTT values, obese patients did 
not exhibit a higher incidence of bleeding.
 By designing our heparin nomogram to dose UFH on the 
basis of actual body weight without a capped initial bolus or 
initial infusion rate, we placed a higher value on achieving a 
first APTT above the therapeutic threshold than on concern 
of bleeding from supratherapeutic APTT values. The risk 
of not achieving a therapeutic APTT value early in hepa-
rin therapy may result in clot progression and recurrence of 
thromboembolic events.1 Provision of a capped initial bolus 
and infusion rate exposes obese patients to the potential for 
subtherapeutic APTT values and subsequent complications.21 
Our heparin nomogram was implemented before publication 
of the ST-segment elevation myocardial infarction and non–
ST-segment elevation myocardial infarction/unstable angina 
guidelines4,5 and was not changed for fear of these compli-
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cations. Despite higher first APTT values in obese patients 
in the current study, we found no increased bleeding risk in 
these patients. Thus, we recommend initiation of UFH on 
the basis of actual body weight without a capped initial bo-
lus or initial infusion rate.
 The large sample size of the current study increases the 
applicability of the data to other institutions. In addition, all 
patients were treated strictly per protocol according to our hep-
arin nomogram, which was controlled by a computer-based 
system requiring adherence to the nomogram. This system 
ensured that each APTT was ordered at the correct time, inter-
preted the result of the APTT, and alerted the nurse of an action 
to take regarding the heparin infusion (including provision of 
the correct calculated dose). As such, this protocol eliminated 
many of the common problems with UFH infusions, such as 
APTT values drawn at incorrect times and miscalculated infu-
sion rates, which may lead to complications in therapy.
 As with any retrospective analysis, our study has the in-
trinsic limitations of this study design. Additionally, we did 
not directly compare initiation of UFH without a capped ini-
tial bolus or capped initial infusion rate to a regimen with 
these limits. Moreover, we did not assess efficacy outcomes 
of the nomogram, such as additional thromboembolic events; 
however, our study was underpowered to assess these end 
points because of the relatively infrequent event rate of these 
complications. Furthermore, we were unable to determine 
whether some patients were exposed to UFH in the emer-
gency department or at another institution before initiation 
of the heparin nomogram. Because of the large sample size, 
however, we expect this frequency to be nearly equal among 
BMI quartiles. Anticoagulants other than UFH (such as aspi-
rin, clopidogrel, and warfarin) may have played a role in the 
bleeding frequency of our patients. No statistically significant 
differences were found among BMI quartiles in the propor-
tion of patients prescribed UFH for acute coronary syndrome 
or chest pain or frequency of PCI, which may be surrogate 
markers for aspirin and clopidogrel use, respectively. From 
the available data, we cannot conclude that use of anticoagu-
lants other than UFH was similar among BMI quartiles.

CONCLUSION

Despite a noticeable difference in APTT values, we did not 
demonstrate an increased risk of bleeding in obese patients 
treated with UFH without a capped initial dose. Our data 
demonstrate the safe use of weight-based UFH without a 
capped initial bolus or capped initial infusion rate and do 
not support a need for capped initial bolus doses or capped 
initial infusion rates in patients with medical cardiac condi-
tions who are prescribed weight-based UFH and who are not 
concomitantly treated with a fibrinolytic, glycoprotein IIb/
IIIa inhibitor, or any other antithrombotic (except warfarin).
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