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Abstract

Background: Fondaparinux has an increased bleeding risk in patients with a CrCl < 50 mL/min and is contraindicated if
CrCl < 30 mL/min. Data regarding dosing and anti-Xa monitoring are lacking in this population. Objective: To describe
dosing, monitoring, and safety outcomes of prophylactic fondaparinux in critically ill patients with moderate to severe
renal impairment, including renal replacement therapy (RRT). Methods: Retrospective analysis from October 2006 to
November 2012 of patients > |8 years old who received fondaparinux for > 72 hours with > | dose in an intensive care
unit and a CrCl < 50 mL/min or RRT during therapy. Participants were divided into 4 cohorts: moderate impairment
CrCl = 30-50 mL/min). severe impairment (CrCl < 30 ml/min), hemodialysis (HD). or continuous venovenous
hemofiltration (CVVH). Outcomes included the incidence of clinically significant bleeding and thromboembolic events.
Fondaparinux dose, dosing frequency, and anti-Xa level monitoring are described. Pharmacokinetic modeling was
performed to assess drug accumulation. Results: In all, 95 patients met inclusion criteria: 64 (67.4%) with moderate
impairment, 10 (10.5%) with severe impairment, 5 (5.3%) with HD, and 16 (16.8%) with CVVH. The median defined daily

doses in the moderate, severe, HD, and CVVH cohorts were 2.5, 2.5, 0.9, and 1.9 mg. Anti-Xa monitoring occurred in
19 (20%) patients, although few concentrations were peaks. Clinically significant bleeding occurred in 4 (4.2%) patients. A

pharmacokinetic model demonstrated drug accumulation. Conclusions: Empirical dose adjustments may be prudent in
critically ill patients with renal dysfunction; however, the optimal fondaparinux dosage in this population remains unknown.
Peak anti-Xa concentrations may help guide therapy.
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are not specifically recommended.’ Recently, experts rec-
ommended considering a 40% dose reduction in patients
with a CrCl of 20 to 50 mL/min receiving fondaparinux for
VTE prophylaxis and suggest anti-Xa monitoring to help
guide therapy.® Fondaparinux use as VTE prophylaxis is

Background

Prevention of venous thromboembolism (VTE) in critically
ill patients is challenging. Renal impairment, which has
been identified as a risk factor for both bleeding and venous

thromboembolism, is common.' Fondaparinux, a selective
Factor-Xa inhibitor used for the treatment and prevention of
venous thromboembolism, is primarily renally eliminated.’
Data regarding safe and effective use in critically ill patients
with renal impairment are lacking. This lack of data may
place patients at increased risk for bleeding secondary to
fondaparinux accumulation or thromboembolism as a result
of underdosing.*

Per the manufacturer, caution is warranted when admin-
istering fondaparinux to patients with a creatinine clearance
(CrCl) of 30 to 50 mL/min; however, dose modifications

also contraindicated by the manufacturer in patients with a
CrCl < 30 mL/min or those weighing < 50 kg.” Data in these
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patients and those with renal failure requiring renal replace-
ment therapy (RRT) are limited to case reports and small
case series.”"' Dosing recommendations, therefore, are
largely based on expert opinion, and clinical practice is
variable.>"!

We report the use of fondaparinux for the prevention of
VTE at our institution, a 939-bed academic medical center
with approximately 140 intensive care unit (ICU) beds, in
critically ill patients with moderate to severe renal impair-
ment, including those receiving RRT. Our institution has six
adult critical care units, including medical, cardiothoracic,
neurosurgical, general surgery, burn surgery, and trauma
ICUs. The purpose of this study was to describe fondaparinux
dosing, monitoring, and safety outcomes in this population.
A population pharmacokinetic analysis was conducted to
further investigate fondaparinux exposure.

Material and Methods
Study Design

We conducted a retrospective, observational analysis of
critically ill adult patients with moderate to severe renal
impairment receiving fondaparinux for the prevention of
VTE. Patients admitted between October 1, 2006, and
November 30, 2012, who were charged for fondaparinux
and had an ICD-9 diagnosis or procedure code or a CPT
(Current Procedural Terminology) code signifying renal
impairment or RRT were screened for inclusion (supple-
mentary Appendix A). Participants were included if they
had been prescribed fondaparinux for VTE prophylaxis,
had received at least one dose of fondaparinux in an ICU,
had received fondaparinux for at least 72 hours, and had a
CrCl £ 50 mL/min or received RRT concurrently. Renal
impairment was validated by calculating a daily CrCl, using
the Cockcroft and Gault equation, for all patients while on
therapy. An adjusted body weight was used to calculate
daily CrCl for those whose weight was greater than their
ideal body weight (IBW), whereas actual body weight was
used for those weighing less than their IBW."?

Pharmacy charge data were used to identify fondaparinux
dose, dosing interval, and duration of therapy. Anti-Xa
serum concentrations and serum creatinine were obtained
from our institution’s laboratory database. To assess the
dosing and monitoring regimens utilized, patients were
divided into four mutually exclusive categories: moderate
renal impairment (CrCl = 30-50 mL/min), severe renal
impairment (CrCl < 30 mL/min), receiving hemodialysis
(HD), or on continuous venovenous hemofiltration
(CVVH). For those who qualified for more than one group,
placement was defined by the majority of time spent in one
category while receiving fondaparinux. To assess trends in
the use of anti-Xa monitoring, characteristics of those who
did and did not undergo therapeutic drug monitoring were
compared.

Objectives

Our primary objective was to describe the dosing and moni-
toring strategies observed in patients receiving prophylactic
fondaparinux with a CrCl < 50 mL/min. For ease of com-
parison, fondaparinux regimens are described using a
defined daily dose. Additionally, we sought to describe the
incidence of clinically significant bleeding, thromboem-
bolic events, incidence of suspected and confirmed heparin-
induced thrombocytopenia (HIT), fondaparinux indication
for use, use of our hematology consult service, and hospital
and ICU length of stay (LOS). Bleeding and thromboem-
bolic events were identified via previously validated ICD-9
diagnosis codes found in supplementary Appendices B and
C." Events identified via ICD-9 coding were reviewed and
validated by the primary investigator and a hematology fel-
low. Only new, clinically significant bleeding and thrombo-
embolic events were included.

Definitions

Defined daily dose was the average dose received during a

24-hour period. Prophylactic and therapeutic fondaparinux

peak anti-Xa ranges are defined as 0.39 to 0.5 pg/mL and
12 to 126 pg/ml, respectively (STA-Rotachrom,

Diagnostica Stago).

Clinically significant bleeding was defined as follows:
any patient with a related medical diagnosis code (supple-
mentary Appendix B) experiencing a fatal bleed, symptom-
atic bleed in a critical area or organ (eg, intracranial,
intraspinal, intraocular, retroperitoneal, intra-articular, or
pericardial), or receiving at least two units of packed red
blood cells within 24 hours of the event.'*'’ Bleeding
events were confirmed with radiographic imaging, includ-
ing computed tomography, magnetic resonance imaging,
esophagogastroduodenoscopy, and colonoscopy reports, in
addition to reviewing patients’ progress notes for event
description.

A VTE event was defined as any new deep-vein throm-
bosis or pulmonary embolism in a patient with a related
medical diagnosis code (supplementary Appendix C) and
radiographic evidence of thrombosis on chart review. The
diagnosis of VTE was made by Doppler ultrasound, venog-
raphy, computed tomography, magnetic resonance imaging,
ventilation-perfusion scan, or pulmonary angiography.

Suspected HIT was defined as any patient with a heparin
platelet factor-4 (PF4) antibody result. Confirmed HIT was
defined as a heparin PF4 antibody > 4 relative absorbance
units and a serotonin release assay > 20% per our laboratory
standards.

Analysis

All research and analysis was approved by the University of
Florida’s institutional review board. Nominal variables
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Table I. Summary of Prophylactic Fondaparinux by Renal Impairment Category.”

Moderate (n = 64) Severe (n = 10) HD (n = 5) CVVH (n = 16)
DDD, mg"* 2.5 (1.25-2.5) 2.5 (1.25-2.5) 0.9 (0.6-2.5) 1.9 (0.6-2.5)
Dosing frequency, n (%)
Every 24 hours 69 (94.5) 8 (72.7) 1 (16.7) 19 (79.2)
Every 48 hours 3 (4.1) 3(27.3) 4 (66.7) 5(20.8)
Every 72 hours I (1.4) 0 0 0
Posthemodialysis 0 0 1 (16.7) 0
Duration, days” 9 (3-61) 4 (3-6) 13 (3-28) 4 (3-128)
Patients with anti-Xa monitoring, n (%) 6 (94) 2 (20) 3 (60) 8 (50)
Patients with at least | appropriately drawn anti-Xa 5(7.8) 2 (20) 3 (60) 8 (50)
concentration, n (%)
Regimens, n 73 Il 6 24
Anti-Xa concentrations 13 4 9 23
Anti-Xa levels per patient™ 2 (1-5) 2 3 (1-4) I (1-11)
Time from previous dose to level, hours® 5.3 (2.5-23) 7.5 (3.5-46.5) 4.3 (2-14) 3 (2.5-23)
Doses administered prior to level, n® 4 (2-13) 1.5 (1-3) 4 (2-13) 7 (2-48)
Anti-Xa drawn 3-5 hours postdose, n (%) 7 (53.8) 2 (50) 5 (55.6) 15 (65)
All anti-Xa, pg/mL® 0.5 (0.2-0.9) 0.2 (0.1-0.5) 0.4 (0.1-0.7) 0.4 (0.2-1.0)
Peak anti-Xa, pg/mL® 0.4 (0.2-0.8) 0.4 (0.3-0.5) 0.4 (0.1-0.7) 0.5 (0.1-1.0)

Abbreviations: CrCl, creatinine clearance; CVVH, continuous venovenous hemofiltration; DDD, defined daily dose; HD, hemodialysis.

*Moderate: CrCl = 30-50 mL/min; severe: CrCl < 30 mL/min.
®Median (range).

“Fondaparinux prescribed dose: 2.5 or 1.25 mg.

9Patients with anti-Xa concentrations only.

were compared using Pearson x* or Fisher’s exact test.
Continuous variables were analyzed using the Mann-
Whitney U test. All analyses were conducted using SPSS
(v22.0).

Population Pharmacokinetic (PK) Analysis

Anti-Xa plasma data were analyzed using nonlinear mixed-
effects modeling software NONMEM, version 7.2 (Icon
Development Solutions, Ellicott City, Maryland). The first-
order conditional estimation method with the interaction
(FOCEI) and a user-defined subroutine (ADVANG6) were
used to estimate the typical population PK parameters, ran-
dom interindividual variability (IIV), and residual variabil-
ity (RV) between observed and individually predicted
plasma anti-Xa concentrations. Random IIV was consid-
ered to be log normal and described by an exponential
model. The residual error was modeled using a combined
additive and exponential random-effect model. Final PK
model selection was based on the visual inspection of good-
ness-of-fit plots, the objective function value, and the preci-
sion of parameter estimation. The likelihood ratio test was
used for comparing nested models. A drop of 3.84 or more
in the objective function value was considered significant.
Anti-Xa was described by a two-compartment model
with first-order absorption and first-order elimination from
the central compartment. The anti-Xa PK model was param-
eterized in terms of a first-order absorption rate constant

(K)), apparent volume of distribution of the central com-
partment (Vp), apparent volume of distribution of the
peripheral compartment (Vt), distribution clearance (Q),
and apparent clearance (CL).

Based on the pharmacokinetic parameters obtained from
the final model, model simulation was performed to predict
anti-Xa concentrations of observed fondaparinux regimens
at various time points. The simulated concentrations were
also compared with observed anti-Xa concentrations to
evaluate the robustness of the final PK model.

Results

During the study timeframe, 224 critically ill adult patients
with any medical diagnosis code indicating renal impair-
ment while receiving fondaparinux were identified. Of
these, 95 were included. The most common reason for
exclusion was the receipt of fondaparinux for < 72 hours
(n = 103). Of the remaining patients excluded, 16 received
therapeutic fondaparinux, and 10 had a CrCl > 50 mL/min.

Included patients comprised an elderly, surgical population
who received an intermediate course of therapy (median = 7
days). The majority of patients (Table 1) had moderate renal
impairment (n = 64; 67.4%) followed by CVVH (n = 16;
16.8%), severe renal impairment (n = 10; 10.5%), and HD
(n=35;5.3%). In total, 35 (36.8%) patients had a contraindi-
cation to fondaparinux per the package labeling: 31 with
CrClI < 30 mL/min and four with weight < 50 kg.
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Table 2. Patient Characteristics.

Monitoring (n = 19) No Monitoring (n = 76) P

Male, n (%) 10 (52.6) 45 (59.2) 0.27
Age, years® 68 (39-77) 72.5 (20-87) 0.03
Actual weight, kg* 84 (50-135) 76 (42-144) 0.25
CrCl < 30 mL/min + RRT, n (%) 13 (68.4) 18 (23.7) 0.04
Surgical service, n (%) 13 (68.4) 57 (75) 0.34
Regimens per patient, n* 1 (1-7) I (1-3) 0.63
DDD, mg*® 2.5 (0.6-2.5) 2.5 (1.25-2.5)
Duration, days® 6 (3-128) 8 (3-61) 0.05
Dosing frequency, n (%)

Every 24 hours 19 (65.5) 78 (91.8)

Every 48 hours 9 @31) 6(7.1)

Every 72 hours 0 (0) 1 (1.2)

Posthemodialysis 1 (3.5) 0 (0)
ICU LOS, days® 20 (2-103) 18.5 (1-96) 0.44
Hospital LOS, days® 38 (7-148) 25 (8-136) 0.22
Hematology consult, n (%) 18 (94.7) 20 (26.3) <0.001
HIT suspected, n (%) 16 (84.2) 48 (63.2) 0.1
HIT confirmed, n (%) 3 (15.8) 0 (0) 0.21
Clinically significant bleeding, n (%) 0(0) 4 (5.3) 0.58
Incidence of new VTE prior to fondaparinux, n (%) 2 (10.5) 2 (2.6) 0.18

Abbreviations: CrCl, creatinine clearance; DDD, defined daily dose; HIT, heparin-induced thrombocytopenia; ICU, intensive care unit; LOS, length of

stay; RRT, renal replacement therapy; VTE, venous thromboembolism.
*Median (range).
®Fondaparinux prescribed dose: 2.5 or 1.25 mg.

The most common reason for fondaparinux administra-
tion was suspected HIT (n = 64, 67.4%). The remaining 31
patients received fondaparinux because of physician discre-
tion (n = 29) or persistent thrombocytopenia (n = 2). Three
cases of confirmed HIT were identified, and all occurred
prior to fondaparinux initiation. A total of 38 (40%) patients
were billed for a hematology consult during their targeted
admission. Most consults (n = 33; 86.8%) were for sus-
pected HIT (Table 2).

Dosing and Monitoring

In the 95 patients included, 114 dosing strategies were
observed. The median defined daily dose was lowest in
patients receiving HD (0.9 mg), followed by CVVH
(1.9 mg), severe renal impairment (2.5 mg), and moderate
renal impairment (2.5 mg). A dosing frequency other than
every 24 hours was more common in patients with severe
renal impairment or those receiving RRT.

Overall, 19 (20%) patients received anti-Xa monitoring
(Table 2). Hematology consults, severe renal impairment or
RRT, and dosing intervals other than every 24 hours were
more common in patients who received monitoring. These
patients were also younger, with shorter durations of ther-
apy. Of the 49 concentrations obtained, 29 (59.2%) were
drawn three to five hours post-dose. In all, 13 (41.9%)
patients with severe renal impairment or renal failure

requiring RRT had at least one appropriately timed peak
anti-Xa level drawn three to five hours post-dose (Table 1).
Appropriately timed peak anti-Xa concentrations were
more common in patients with severe renal impairment or
RRT compared with those with moderate renal
impairment.

Bleeding and Thrombosis

ICD-9 coding identified 31 patients with bleeding. On chart
review, four patients (4.2%) met our criteria for clinically
significant bleeding. Two of these patients had a CrCl of 30
to 50 mL/min. The remaining two patients were receiving
RRT. Bleeding events included gastrointestinal bleeding
(n = 2), bronchial artery hemorrhage (n = 1), and hemopty-
sis (n = 1). Transfusion requirements within 48 hours of the
four bleeding events ranged from two to five units of packed
red blood cells. The duration of fondaparinux therapy prior
to an event was variable (median = 8 days). Patient weight
ranged from 65 to 105 kg. Anti-Xa serum concentration
monitoring was not performed in any patient who experi-
enced a clinically significant bleed. Of the four patients,
two were admitted to surgical services. Neither event
appeared to be related to a surgical procedure.

In all, 11 patients were identified as having a VTE based
on ICD-9 coding. After chart review, four events met our
definition of VTE (Table 2). Events comprised one
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lower- and three upper-extremity VTEs. All VTEs identi-
fied occurred prior to fondaparinux initiation.

PK Analysis

Because of the limited number of observed anti-Xa concen-
trations, a population PK analysis using a nonlinear mixed-
effects model was conducted to aid in interpretation of
available concentrations. Of the models tested, a two-com-
partment model with first-order absorption and linear elimi-
nation best described the PK of anti-Xa. The parameter
estimates for the final model are presented in Figure 1A.
Among the estimated PK parameters, IIV was assigned on
Ka, CL, Vc, and Vp. As shown in Figure 1A, the standard
error of the estimated parameters, IIV and RV, were within
reasonable ranges. Secondary to the limited number of
observed anti-Xa plasma concentrations available, K was
extracted from the literature.”® Because fondaparinux is pri-
marily eliminated via the kidneys, CrCl was tested as a
covariate to evaluate its relationship with anti-Xa clearance;
however, a significant relationship was not observed. The
remaining PK parameters were estimated. Our values are
consistent with those in previous literature.”

The goodness-of-fit plot describing the final model is
presented in Figure 1B. Individual-predicted anti-Xa con-
centrations versus the observed concentrations were sym-
metrically distributed around the line of identity without
bias, thus indicating that our final PK model adequately
described anti-Xa PK. After model fitting, model simula-
tion using PK parameters obtained from the final model was
conducted (Figure 2). Predicted concentrations were con-
sistent with the observed values, further validating the
strength of our PK model.

Predicted anti-Xa levels for patients who had a level
drawn at any time point are presented in Figure 2. For all
renal impairment cohorts, peak anti-Xa levels above the
upper limit of our prophylactic range (0.39-0.5 pg/mL)
were observed in at least one patient within the first week of
therapy. This also occurred in patients who received empiri-
cally dose-reduced regimens. Significant intrapatient vari-
ability was predicted even in patients who received the
same dosing regimen.

Discussion

A variety of fondaparinux dosing and monitoring strategies
have been described in patients with moderate and severe
renal impairment.*>’"""192* Safety data surrounding the use
of fondaparinux in these patients is lacking. This lack of
consistency was reflected in the variable prescribing prac-
tices that we observed in our institution over the six-year
study period.

Previous data have indicated that patients with moderate
renal impairment receiving fondaparinux 2.5 mg daily may
need empirical dose reductions secondary to drug

accumulation, leading to an increased risk of bleeding.*'*

Recently, prophylactic fondaparinux dosing strategies in
patients with CrCl = 20 to 50 mL/min have been investi-
gated.””” Turpie et al*' observed similar pharmacokinetic
profiles when comparing patients with CrCl = 20-50 mL/
min who received fondaparinux 1.5 mg daily with healthy
volunteers receiving 2.5 mg daily. When studied in a surgi-
cal population, major bleeding rates were comparable for
those with moderate renal impairment receiving
fondaparinux 1.5 mg daily and those with normal renal
function receiving low-molecular-weight heparin or oral
direct thrombin inhibitors.” This practice has been adopted
outside of the United States because the European Agency
for the Evaluation of Medicinal Products recommends
reduced-dose fondaparinux for the prevention of VTE in
moderate renal impairment.**

In our investigation, empirical dose reductions in patients
with moderate renal impairment occurred less frequently
than in those with severe renal impairment or patients
receiving RRT. This is likely reflective of the lack of spe-
cific guidance surrounding dose reductions for patients with
moderate renal impairment. Based on our PK simulation, it
is likely that a number of patients in our moderate renal
impairment cohort, who received standard-dose prophylac-
tic fondaparinux, experienced supratherapeutic levels dur-
ing therapy.

In our cohort of patients with severe renal impairment
and those receiving RRT, empirical dose adjustments
occurred more frequently, and anti-Xa monitoring was
more common. This difference in practice may be reflective
of a heightened awareness of bleeding risk. Whereas many
of the anti-Xa levels drawn were subtherapeutic, few of the
levels were peaks and are, therefore, difficult to interpret.
Our PK simulation demonstrated intrapatient variability,
particularly in the cohort of patients receiving CVVH who
had the greatest number of data points available for
analysis.

Decreased CrCl is an independent predictor of major
bleeding in those receiving fondaparinux versus low-
molecular-weight heparin or placebo.* Anti-Xa monitoring
may be used to identify drug accumulation in patients with
renal impairment; however, there is nothing in the literature
to suggest a correlation between anti-Xa serum concentra-
tion and bleeding or thrombosis. We observed four (4.2%)
clinically significant bleeding events in patients with mod-
erate renal impairment and those receiving RRT. None of
these patients received anti-Xa monitoring. This event rate
is similar to that in previous literature that included patients
with moderate to severe renal dysfunction and suggests that
empirical dose modification, or anti-Xa-guided dose modi-
fication, may be warranted in this population.>'*%®

Our study has several noteworthy limitations, including
the use of medical diagnosis codes to identify clinically sig-
nificant bleeding and thromboembolic events. This method
has been utilized in other retrospective analyses evaluating
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Ka (1/hr) 1.36 fix Q ’ 0.156
ka
Ve (L) 12.0 (16) a0’ 0.488
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Vp (L) 5.42 (122) 2 3.53
Vp
CL (L/hr) 0.169 (15) 0’ 0.296
CL
Q (L/hr) 0.0501 (42)
Lag time (hr) 1.19 (63) o 0.222
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Figure |. A. Estimated anti-Xa pharmacokinetic (PK) parameters. B. Anti-Xa pharmacokinetic model goodness-of-fit plot: observed
(DV) versus individual-predicted (IPRED) anti-Xa plasma concentrations.

Abbreviations: CL, apparent clearance; CV, coefficient of variance; 1V, interindividual variability; Ka, absorption rate constant; Q, intercompartmental
clearance; RV, residual variability; Vc, apparent central volume; Vp, apparent peripheral volume.

the safety and efficacy of anticoagulation."> Although man-
ually reviewing identified events for accuracy against
bleeding definitions utilized in other prospective investiga-
tions strengthens the validity of our findings, opportunity
exists for underreporting. Second, an adjusted body weight
was used when calculating CrCl via the Cockcroft and

Gault equation for patients whose weight was greater than
their IBW. Data suggest the use of actual body weight when
calculating CrCl via the Cockcroft and Gault equation for
patients of normal weight; however, we surmised that the
difference in calculated CrCl would not affect categoriza-
tion into our predefined renal categories.'” The small study
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Figure 2. Pharmacokinetic model predicted and observed anti-Xa concentrations in (A) participants with CrCl = 30-50 mL/min; (B)
participants with a CrCl < 30 mL/min; (C) participants receiving hemodialysis; and (D) participants receiving CVVH. Lines represent
predicted concentrations and symbols represent observed concentrations.

Abbreviations: CrCl, creatinine clearance; CVVH, continuous venovenous hemofiltration.

sample size was also a limiting factor. Over the six-year
study timeframe, we observed infrequent use and monitor-
ing of fondaparinux in patients with moderate to severe
renal impairment and renal failure, including RRT. The lim-
ited number of observed anti-Xa concentrations also likely
affected our ability to detect a covariate effect with CrCl in
our population PK model. Of note, previous work has
shown a significant covariate effect with CrCl and anti-Xa
clearance.” This also impaired our ability to identify dis-
tinct prescribing patterns and trends.

Conclusions

A variety of dosing and monitoring strategies were observed
at our institution in critically ill patients with moderate and
severe renal impairment receiving fondaparinux for VTE
prophylaxis. Empirical dose reductions and anti-Xa moni-
toring were more common in patients with severe renal
impairment or RRT than in patients with moderate renal
impairment, although little consistency was noted. Our PK
simulations indicate that dose reductions and therapeutic
drug monitoring are warranted in both patients with moder-
ate and severe renal impairment, including those receiving
RRT. As a result of the increased risk of bleeding observed

in patients with a CrCl < 50 mL/min and the degree of vari-
ability in existing prescribing practices, we suggest the
development of a fondaparinux dose reduction protocol,
including routine peak anti-Xa serum concentration moni-
toring in patients with a CrCl £ 50 mL/min, with consider-
ation placed on restricting the use of fondaparinux in
patients with a CrCIl < 30 mL/min to approval by a clinical
pharmacy specialist or a board-certified hematology spe-
cialist at centers with high-volume fondaparinux use.

Additional data are warranted to determine an appropri-
ate defined daily dose for patients with a CrCl between 30
and 50 mL/min, CrCl < 30 mL/min, and patients receiving
HD or CVVH.
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2013;41(12).
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