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BACKGROUND: Hospitalized patients with human immu-
nodeficiency virus (HIV) appear to be at increased risk of
venous thromboembolism. Previous work at our institution
has demonstrated that the proportion of doses adminis-
tered varies between patients and locations.

OBJECTIVE: To compare the proportion of doses of throm-
boprophylaxis not administered between patients with and
without HIV.

DESIGN: Using retrospective data, the proportion of nonad-
ministered doses was determined in all hospitalized adults
and stratified by HIV status.

SETTING: Large, urban, academic medical center in Balti-
more, Maryland.

PATIENTS: Data were available for 4947 patient visits, 583
of which were by patients with HIV. Most visits by patients
with HIV were to a designated HIV care unit.

MEASUREMENTS: Proportion of doses of thromboprophy-
laxis not administered, and documented reasons for dose
nonadministration.

RESULTS: A total of 42,870 doses were prescribed. The
proportion of doses not administered was greater for
patients with HIV (23.5%) compared with patients with-
out HIV (16.1%, odds ratio [OR]: 1.59, 95% confidence
interval [CI]: 1.49-1.70, P <0.001). Documented dose
refusal accounted for a greater proportion of nonadmi-
nistered doses in patients with HIV (15.9% vs 10.8%,
OR: 1.56, 95% CI: 1.43-1.70, P <0.0001). On the HIV
care unit, the proportion of doses not administered was
greater for patients with HIV (26.4% vs 13.1%, OR:
2.39, 95% CI: 1.93-2.96, P <0.001). Within this unit,
documented dose refusal was greater for patients with
HIV (18.7% vs 10.7%, OR: 1.32, 95% CI: 1.16-1.51,
P < 0.0001).

CONCLUSIONS: Nonadministration and documented
refusal of thromboprophylaxis appear to be more common
in patients with HIV at our institution. Journal of Hospital
Medicine 2014;9:215-220. © 2014 Society of Hospital
Medicine

Patients with human immunodeficiency virus (HIV)
are at a 2- to 10-fold greater risk for venous throm-
boembolism (VTE) compared with the general popula-
tion.! Although antiphospholipid antibodies and
protein S deficiency have often been cited as reasons
for the thrombophilia associated with HIV, previous
studies have also documented an increased risk of
VTE with declining CD4+ cell count.>”® Worsening
immune function places HIV patients at increased risk
for opportunistic and nonopportunistic infections and
malignancies, all independently associated with an
increased risk of VTE.>™'? Although increasing use
of antiretroviral therapy has greatly decreased these
sequelae, these complications of HIV infection are
associated with an increased frequency of hospitaliza-
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tion."*™'® HIV infection and associated inflammation
has been implicated in cardiovascular conditions such
as cardiomyopathy, pulmonary hypertension, and
myocardial infarction.'””'® Additionally, progression
of HIV infection appears to influence T-cell activation
and differentiation in a manner that leads to early
immunosenescence in infected individuals.'*-*

VTE prophylaxis is effective.”’ Virtually all efforts
to decrease VIE have been focused on improving the
prescription of prophylaxis with varying degrees of
success.”> These interventions have been employed
with the tacit assumption that medication prescribed
for inpatients will always be administered. However,
at our institution, recent research has demonstrated
that a significant proportion of prescribed thrombo-
prophylaxis doses are not administered to hospitalized
patients.”> Refusal by the patient or a family member
was the most commonly documented reason for dose
nonadministration. In addition, the rate of thrombo-
prophylaxis nonadministration varied greatly between
nursing units with distinct patient populations. We
hypothesized that nonadministration of VTE prophy-
laxis may be more common in patients with HIV, and
this phenomenon may contribute to their increased
risk for VTE.
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The purpose of this study was to determine if the
proportion of nonadministered thromboprophylaxis is
greater among hospitalized patients with HIV and
to characterize documented reasons for dose
nonadministration.

METHODS

This study was conducted at The Johns Hopkins Hos-
pital (JHH), a large, urban, academic medical center
in Baltimore, Maryland. This single-center retrospec-
tive cohort study utilized an existing dataset contain-
ing dose administration data extracted from an
electronic medication administration record (eMAR).
This dataset included information for all prescribed
doses of thromboprophylaxis (heparin 5000 U subcu-
taneously every 8 or 12 hours, heparin 7500 U subcu-
taneously every 12 hours, enoxaparin 30 mg
subcutaneously every 12 hours, or enoxaparin 40 mg
subcutaneously daily) for patients hospitalized on
medicine units at JHH from November 2007 to
December 2008. This time period follows the imple-
mentation of an electronic order set for VITE prophy-
laxis.>*** Data available for each dose included drug
name, dose, frequency, patient demographics, and
whether or not the dose was administered. Each dose
not administered included a reason for nonadministra-
tion, which was chosen from a dropdown menu of
responses on the eMAR by the nurse at the time the
dose was due. A separate electronic report was
obtained from an internal administrative database,
which identified all patients within the dose adminis-
tration dataset who had the International Classifica-
tion of Diseases, 9th Revision code 042 (HIV
diagnosis). A report identifying patient history num-
bers with matching diagnostic code for HIV was
appended to the dose administration dataset using a
relational database (Microsoft Access; Microsoft
Corp., Redmond, WA) prior to analysis. The dose
administration data were obtained previously for a
separate analysis.”> Approval for this study was
granted from the institutional review board of Johns
Hopkins Medicine.

Our analytic plan included comparisons between
patients with and without HIV on a dose, patient,
and unit level. As JHH operates a nursing unit dedi-
cated to the inpatient care of patients with HIV, we
included analyses of dose characteristics between this
unit and other medicine units. It should be noted that
patients without a diagnosis of HIV are sometimes
cared for on this unit. Therefore, the electronic medi-
cal record for each patient without the diagnosis code
for HIV hospitalized on this unit was reviewed to
determine HIV status. An analysis was performed
comparing visit identification numbers with diagnosis
codes to identify potential seroconversions during the
study period. Although we planned to compare
nonadministration and documented refusal of doses
on the unit level, a lack of patients with HIV on

a number of units limited our ability to perform these
analyses.

Statistical Analysis

The percent of doses not administered was calculated
as the number of doses not administered divided by
the number of doses prescribed. Likewise, the percent
of prescribed doses documented as refused was calcu-
lated as the number of prescribed doses documented
as refused divided by the number of doses prescribed.
For each comparison, an odds ratio (OR) with 95%
confidence interval (CI) was reported. Univariate and
multivariate regression analyses were performed to
assess the relationship between patient factors and
dose nonadministration and documented refusal,
respectively. Generalized estimating equations (GEE)
using a logit link and an exchangeable correlation
structure were used in these analyses. The GEE
technique was used to account for within-individual
correlation of administration and documented refusal
status.

Categorical data were compared using the two-
sided y” test. Parametric and nonparametric continu-
ous data were compared using the Student ¢ test and
Mann-Whitney U test, respectively. A P value of
<0.05 was considered statistically significant for all
analyses. Analyses were performed using Minitab 15
(Minitab Inc., State College, PA) and Stata (Stata-
Corp, College Station, TX).

RESULTS

During the 8-month study period, 42,870 doses of
thromboprophylaxis were prescribed during 4947
patient admissions to 13 individual medicine units.
Overall, the diagnosis code for HIV was present in
12% of patient visits. The proportion of nonadminis-
tered doses per unit ranged from 6% to 27%, whereas
the number of doses prescribed per unit ranged from
34 to 7301.

Patient characteristics were described on the visit
level (Table 1). Patients with HIV were significantly
younger, more often male and black, and had a longer
length of stay compared with patients without HIV.
Patients hospitalized on the HIV care unit had similar
characteristics to the overall population of patients
with HIV. It should be noted that not all patients
cared for on this unit had a diagnosis of HIV, as
patients from other medicine services are sometimes
cared for in this location.

Overall, 17% of prescribed prophylaxis doses were
not administered. A greater proportion of prescribed
doses were not administered to patients with HIV
compared with patients without HIV (23.5% vs
16.1%, OR: 1.59, 95% CI: 1.49-1.70, P <0.001)
(Table 2). Using a GEE and univariate regression,
HIV diagnosis was associated with nonadministration
of doses (OR: 1.37, 95% CI: 1.17-1.60, P <0.001)
(Table 3). Race, age, length of stay, and drug (heparin
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TABLE 1. Visit Characteristics

Patients
Without Patients
HIV With HIV P

Visits, n 4,364 583 /A
Male, n (%) 2,039 (47) 370 (64) <0.001
Mean age = SD, y 56+18 46+9 <0.001
Race, n (%)

African American 2,603 (60) 522 (90) <0.001

Caucasian 1,610(37) 53(9) <0.001

Asian, Pacific Islander, other 151 (4) 8(1) 0.006
Median length of stay (QR), d 3(1-5) 4(2-7) 0.002
Marital status, n (%)

Single 2,051 (47) 47 (81) <0.001

Married 1,405 (32) 71(12) <0.001

Widowed 486 (1) 10(1) <0.001

Divorced 402(9) 28(5) <0.001

Separated 33(1) 3() 0.607

Unknown 5(0) 0(0) 0.465
Payor, n (%)

Medicare 1,771 (1) 133(23) <0.001

Medicaid 1,343 (31) 392 (67) <0.001

Commercial 1,181(27) 43(7) <0.001

Other including self-pay 69 (1) 15(3) 0.087

NOTE: Abbreviations: HIV, human immunodeficiency virus; IQR, interquartile range; N/A, not applicable;
SD, standard deviation.

vs enoxaparin) were each associated with nonadminis-
tration. There was no significant association between
nonadministration and sex, marital status, or payor.
When stratified by nursing unit, there was substantial
variation in the proportion of nonadministered doses
between units. Within each unit, the proportion of
doses not administered varied when stratified by HIV
status. For example, on unit A, the proportion of
doses not administered was greater for patients with
HIV compared with patients without HIV (33.3% vs
12.9%, OR: 3.38, 95% CI: 2.61 to 4.37, P <0.001)
(Figure 1). However, on unit K, the proportion of
doses not administered to patients with HIV was

TABLE 2. Doses Prescribed, Not Administered, and
Documented as Refused

Doses

Doses Not Documented

Administered as Refused

Doses (% of Doses (% of All Doses

Prescribed Prescribed) Prescribed)

All patients with HIV 5,681 1,334 (23.5%) 935 (16.5%)*
All patients without HIV 37,189 6,005 (16.1%) 3,935 (10.6%)
HIV care unit 4452 1,063 (23.9%)* 709 (15.9%)*
All other units 38,418 6,276 (16.3%) 4,161 (10.8%)
HIV care unit: patients with HIV 3,602 952 (26.4%)* 651 (18.1%)*

HIV care unit: patients without HIV 850 111 (13.1%) 58 (6.8%)

All other units: patients with HIV 2,079 3821 8.4"/n)T 284 (13.7%)"
All other units: patients without HIV 36,339 5,894 (16.2%) 3,877 (10.7%)

NOTE: Abbreviations: HIV, human immunodeficiency.
*P<0.001.
P=0.006.
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TABLE 3. Univariate Regression Analysis for Dose
Nonadministration and Documented Refusal

Documented
Nonadministered, as Refused,
n (%) P n (%) P
Race 0.001 0.072
African American 2,601(17.8) 1,708 (11.7)
Caucasian 4379(164) 2,922 (10.9)
Asian, Pacific Islander, other 359 (23.4) 240 (15.6)
HIV status <0.001 0.002
Negative 6,005 (16.2) 3,935(10.6
Positive 1,344 23.5) 935 (16.5)
Age, y <0.001 <0.001
<19 59(20.6) 44(15.3)
20-29 1,260 (33.8) 1,000 (26.8)
30-39 1,088 (28.1) 845(21.8)
40-49 1,628 (21.0) 1,104 (14.2)
50-59 1,493 (16.1) 953 (10.3)
60-69 900 (12.6) 515(7.2)
70-79 5711(9.6) 250 (4.2)
80-89 252 (6.2) 95(2.3)
>90 88 (11.5) 84(8.4)
Sex 0372 0919
Male 3,689 (17.3) 2,392 (11.2)
Female 3,650 (17.0) 2478 (11.5)
Drug <0.001 <0.001
Heparin 6,833 (18.4) 4515(12.2)
Enoxaparin 506 (8.9) 355 (6.2)
Length of stay, d <0.001 <0.001
0-1 446 (24.3) 282 (154)
2-3 1,463 (19.4) 971 (12.9)
4-7 2,332(18.9) 1,620 (13.1)
>8 3,098 (14.6) 1,997 (94)

NOTE: Abbreviations: HIV, human immunodeficiency.

2-fold less than in patients without HIV (7.2% vs
14.3%, OR: 0.47, 95% CI: 0.30-0.74, P <0.001).
Unit-level analysis was not possible in regression mod-
els due to drastic imbalance in the prevalence of HIV
across units. When comparing doses prescribed in the
HIV care unit to all other medicine units, the
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FIG. 1. Proportion of prescribed doses not administered by unit and human
immunodeficiency virus (HIV) status
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TABLE 4. Multivariate Regression Analysis for Dose Nonadministration and Documented Refusal

OR of Nonadministration 95% CI, P OR of Documented Refusal 95% Cl, P

Race

African American 1.00 Reference 1.00 Reference

Caucasian 1.62 1.44-1.81, <0.001 153 1.32-1.77, <0.001

Asian, Pacific Islander, Other 1.54 1.19-2.00,0.001 1.48 1.07-2.01,0.019
HIV status

Negative 1.00 Reference 1.00 Reference

Positive 1.21 1.00-1.45, 0.039 1.29 1.06-1.56, 0.012
Age, per year 0.97 0.97-0.98, <0.001 097 0.96-0.97, <0.001
Drug

Heparin 1.00 Reference 1.00 Reference

Enoxaparin 045 0.40-0.51, <0.001 053 0.47-0.61, <0.001
Length of stay, per day 0.991 0.987-0.995, <0.001 0.989 0.983-0.993, <0.001

NOTE: Abbreviations: Cl, confidence interval; OR, odds ratio.

proportion not administered (23.9% vs 16.3%, OR:
1.61, 95% CI: 1.49-1.73, P < 0.001) closely resembled
the values seen when comparing patients with and
without HIV hospital wide (23.5% vs 16.1%). How-
ever, when doses on the HIV care unit were stratified
by HIV status, the doses not administered were 2-fold
greater, as a proportion, for patients with HIV com-
pared with those without HIV (26.4% vs 13.1%, OR:
2.39, 95% CI: 1.93-2.96, P < 0.001).

The results of the multivariate regression analyses
with GEE are displayed in Table 4. HIV diagnosis,
non-African American race, and heparin (as compared
with enoxaparin) were associated with increased like-
lihood of nonadministration. Increasing age and
increasing length of stay were associated with
decreased likelihood of nonadministration by a small
but significant amount.

The most commonly documented reason for nonad-
ministration was refusal by the patient or family
member (66% of all doses not administered). The sec-
ond most common reason, “patient condition not
appropriate,” accounted for an additional 10% of
doses. Across all nursing units, the proportion of pre-
scribed doses that were documented as refused was
significantly greater for patients with HIV compared
with patients without HIV (16.5% vs 10.6%, OR:
1.66, 95% CI: 1.54-1.80, P < 0.0001) (Table 2). Using
the GEE and multivariate regression, HIV diagnosis,
non-African American race, and heparin were associ-
ated with increased risk of documented dose refusal.
Age and length of stay were inversely related to the
likelihood of documented dose refusal. When all
administered doses were excluded from the analysis,
the association between these variables and docu-
mented dose refusal were not as strong. Age and
length of stay remained significantly inversely related;
however, the other factors were no longer significantly
positively associated with documented dose refusal.

Within the HIV care unit, the proportion of pre-
scribed doses documented as refused was greater for
patients with HIV compared with patients without

HIV (18.1% vs 6.8%, OR: 3.01, 95% CI: 2.28-3.99,
P <0.0001). For all other medicine units, the propor-
tion of nonadministered doses documented as refused
was also greater for patients with HIV compared with
patients without HIV (13.7% vs 10.7%, OR: 1.32,
95% CI: 1.16-1.51, P < 0.0001).

DISCUSSION

We have identified that nonadministration of throm-
boprophylaxis was more common among patients
with HIV at our institution. Substantial variation in
the proportion of doses not administered existed on
the nursing unit level, as well as within each unit
when stratified by HIV status. This disparity in dose
administration was observed on the HIV care unit as
well, as the proportion not administered was about
2-fold greater for patients with HIV compared with
those without HIV. Documented dose refusal
appeared to account for the majority of nonadminis-
tered doses in our cohort. Our analysis also demon-
strated that HIV diagnosis is significantly associated
with both dose nonadministration and documented
dose refusal at our institution.

Medication refusal is a well-recognized phenom-
enon among hospitalized patients. A recent study of
medication administration in hospitalized patients in
the United Kingdom noted that refusal accounted for
about 45% of omitted doses.*® Fanikos et al. also
found that documented refusal of doses contributed
significantly to the overall number of VTE prophy-
laxis doses not administered to patients.”” In our
study, the proportion of nonadministered doses
documented as refused by the patient or family
member was significantly greater in patients with
HIV than in patients without HIV across all units.
Interestingly, the difference was greater on the HIV
care unit when doses were stratified by HIV status.
This observation leads us to hypothesize that specific
hospital care environments may influence dose non-
administration and refusal rates among our patient
population.
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Based on regression analyses, increasing age and
length of stay were associated with a decreased likeli-
hood of any particular dose not being administered
and with any particular dose being documented as
refused. It is important to note that our GEE did not
take into account date or time of each dose, and
therefore we cannot make conclusions as to the likeli-
hood of dose nonadministration or refusal of doses in
relation to each other on a time scale. One cannot
assume that a dose due later in a hospital course was
more or less likely to be given than a dose due on the
first hospital day. Although we did not expect these
findings, one can hypothesize that patients who are
older or have longer stays may be perceived to have
more severe illness, and therefore greater need for pro-
phylaxis, from nursing staff and others involved in
their care. The associations were small but significant
and warrant future investigation.

To our knowledge, this is the first investigation com-
paring the proportion of nonadministered doses of
thromboprophylaxis between patients with and without
HIV. Our data show that nonadministered doses and
refused doses of thromboprophylaxis are more frequent
among patients with HIV. In addition, we noted that
nonadministration was more common on the dedicated
HIV care unit compared with other units. We cannot
currently offer a clear explanation for the disparity
observed between units, and more specifically, within the
HIV care unit. However, it is possible that a unique cul-
ture of care and provider-specific factors may contribute.

Our study was limited by a number of factors. Sero-
conversion among patients during the study period was
possible; however, our analysis revealed only 2 instan-
ces among nearly 4000 unique patients. A more signifi-
cant limitation was the level of analysis allowed by the
dataset. We examined dose characteristics on a dose
and unit level, but the ability to analyze doses based
on the prescriber and nurse level may have provided
valuable insight into the specific reasons behind the
observations presented here. Additionally, the specific
unit assigned to a given dose in our dataset represented
the discharge location for the corresponding patient,
making it possible that some amount of nonadminis-
tered doses may be attributed to the incorrect unit.
However, we do not believe that unit-to-unit transfers
would be frequent enough to influence the overall
results. In addition, we did not link nonadministration
of thromboprophylaxis with VTE events, as these data
were not present in the current dataset. Although this
is a limitation of the current study, we believe that the
notion that missed doses of thromboprophylaxis place
patients at higher risk for VTE is plausible, as the effi-
cacy of thromboprophylaxis is well established.”*=° It
is important to note that the reason for nonadministra-
tion selected by the nurse on the eMAR may not
always represent the only reason or even the true rea-
son for dose nonadministration. It is possible that dose
refusal may be over-represented in our sample, in part

Thromboprophylaxis in Patients With HIV | Newman et al

due to inaccurate documentation. Recent investigations
at JHH have identified varying attitudes on the part of
the patient and the nurse regarding thromboprophy-
laxis. A questionnaire and interview of patients showed
a large knowledge gap regarding thromboprophylaxis,
with many individuals unable to explain its role or sig-
nificance in their medical care.>’ A common theme was
also observed in a survey of nurses regarding VTE pro-
phylaxis: doses were sometimes considered optional for
reasons such as ambulation status, perceived severity of
illness, or reason for hospitalization. Some nurses also
reported that after an initial refused dose, they may
continue to document subsequent doses as refused,
sometimes without offering the dose to the patient.’”
As variation in practice was observed between individ-
ual nurses, it is also likely that the culture of care may
vary between units, influencing thromboprophylaxis
nonadministration rates as well as documentation of
doses as refused. The dose-level data used for the GEE
analyses did not include date and time of administra-
tion, which limited the ability of the GEE to more
completely account for autocorrelation.

To further investigate the findings of this and related
studies, we intend to more closely analyze data at mul-
tiple levels with the goal of identifying an appropriate
and feasible target for intervention. Additionally, fur-
ther investigation should be performed with the goal of
determining the relationship between decreased expo-
sure to thromboprophylaxis and VTE. However, as
patients with HIV appear to be at increased risk of
VTE, ensuring that thromboprophylaxis is delivered
appropriately and consistently should be an important
goal for all who provide care to this population.
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