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President’s Letter

Hello,

I would like to extend my thanks to the teams of member |
would like to extend my thanks to everyone who has worked
to support NJPhA this year with the various projects such as
the health policy paper, DOH MTM paper, resource guides,
and task forces.

Congratulations to our incoming vice president Brian Pinto
and incoming treasurer Mark Taylor. | look forward to
working with you in your new roles!

EPIC

Rl

Now with more services to thrive
in today's pharmacy landscape.
e Group volume purchasing

* Profits distributed to members at year-end
* EPIC Pharmacy Network — third party contracting

Helping independent
pharmacies compete
since 1982.

| also extend my congratulations to the 2022 NJPhA Award
Recipients.

| encourage all of our members to continue to be involved
with NJPhA as supporting our profession is not possible
without everyone's contributions..

Thank you,
Aakash Gandhi
2022 NJPhA President

* ZREGULATOR - claims reconciliation and automated reimbursements below cost system

* PHARMI!:!I

Pharmacy Compliance Alert Program

GO,

EPIC Pharmacies < EPIIS )

— regulatory and compliance management
®

EPIC Pharmacy Network P H A R M ®

Pharmacy Compliance Alert Program

800-965-EPIC (3742) | epicrx.com/njpha | memberservices@epicrx.com
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Message from the Chair of the Board of Trustees

Dear Members of the New Jersey Pharmacists Association,

| am looking forward to our first in-person Annual Meeting
and Convention for October 22, 2022! The last in-person
meeting was in 2019 and the COVID-19 pandemic has
significantly disrupted our organization as well as the con-
vention. Personally, when | reflect back on the pandemic,
it was characterized by having to adapt quickly to many
changes in policies and practices impacting the practice of
pharmacy. It is challenging, it is stressful, and it is easy to
experience burnout. Secondarily, COVID-19 has had a big
impact on the health and mental welfare of our profession.
Take a moment to check your own stress level and levels of
colleagues. | encourage everyone to complete the anony-
mous National Pharmacy Workplace survey delivered by
the American Pharmacists Association and the National
Alliance of State Pharmacy Associations.! The survey re-
sults from 2022 described 5 key factors that led to individual
stress and played a role in medication mishaps and near
misses. This data MUST be used to transform pharmacy
education, workforce training, as well as at the granular
level of pharmacy practice workflows.

The trajectory of the pharmacy profession has aimed high

and achieved much during my career. However, forces
within healthcare have implemented metrics which are bet-

From The Editors’Desks...

Dear colleagues,

Thank you for your continued support for The New Jersey
Journal of Pharmacy — the official peer-reviewed journal of
the New Jersey Pharmacists Association. It is our sincere
hope that you enjoy the summer edition of our journal. This
issue’s CE centers around parity in mental health.

We welcome submissions for the next issue of The New
Jersey Journal of Pharmacy. If you are interested in
submitting a manuscript for publication consideration or

ter aligned with a factory production line and not healthcare
practice. A metric is the new 6-letter word and should not be
used to downgrade a job performance appraisal or play in a
role in terminating a pharmacist, pharmacy student, or phar-
macy technician. | encourage pharmacy leaders to address
the need for reasonable workflows and adequate support
services to enable pharmacists to deliver screenings and
immunizations and medication therapy management.

Grace Earl, PharmD, BCACP
Chair, Board of Trustees,
New Jersey Pharmacists Association

1) Press release: https://www.pharmacist.com/APhA-Press-

Releases/apha-and-naspa-release-initial-findings-from-

the-2022-national-pharmacy-workplace-survey
2) Report: https://s3.amazonaws.com/filehost.pharmacist.

com/CDN/PDFS/2021%20National%20Pharmacy %20
Workplace%20Survey%20-%20Initial%20Findings %20
-%20Final.pdf?AWSAccessKeyld=AKIAYICBVAN2V7IWV
G4T&Expires=1664138877&Signature=V232VBecd7vA3U
SHGOAyY3t%2F4nW8%3D

3) Workplace survey link: https://app.mywellbeingindex.org/
signup Invitation code: APhA

serving as a peer reviewer, please email the Journal
Committee at njpharmacists@gmail.com.

Jessica Chmielewski, PharmD, MHS, RPh
Co-Editor in Chief

Lisa Hong, PharmD, MBS
Co-Editor in Chief

@@ Trusted since 1901
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ACCEPTING APPLICATIONS October 1 - December 1, 2022

Recipients selected will each be awarded $3,000.
Up to $60,000 in scholarships may be awarded for this academic year.

To be eligible to apply for the Pharmacists Mutual Community

Pharmacy Scholarship, students must meet the following criteria:

¢ Current students must be a P3 or P4 pharmacy
student in the 2023-2024 academic year

« Eligible students must plan to practice in one
of the following settings:

- an independent or small chain

community pharmacy, or

- an underserved geographic or

cultural community, preferably in an independent
or small chain community pharmacy

Apply Now!

[ 332 o]

FOR ELIGIBILITY
REQUIREMENTS
AND TO APPLY:

phmic.com/scholarship

&Y pharmacists-
a4 mutual

Pharmacists Mutual Insurance Company

Algona, Iowa phmic.com
TOMORROW. IMAGINE THAT.



A Pre-Post Evaluation of An Argatroban Order Panel For The Management
Of Patients With Heparin-Induced Thrombocytopenia

Michael Hong, PharmD, BCCP; Marcus Flores, PharmD, BCPS, BCOP;
Yen-Hong Kuo, PhD, Jimmy Gonzalez, PharmD, BCPS

Abstract

Background

Heparin-induced thrombocytopenia is a potentially fatal,
immunological complication resulting from exposure to any
heparin products that is commonly treated with argatroban.
Evidence exists that implementation of a standard
argatroban dosing protocol may shorten the time to reach
therapeutic anticoagulation.

Methods

A pilot study was conducted as a retrospective pre-
post cohort evaluation of adults ordered argatroban for
suspected or confirmed heparin-induced thrombocytopenia
in an academic medical center. Patients who had
argatroban ordered via the former dosing strategy were
compared to patients for whom argatroban was ordered via
the standardized order panel. The primary outcome was
time to reach therapeutic activated partial thromboplastin
time. Secondary outcomes included total time receiving
argatroban, hospital length of stay, bleeding events, and
mortality.

Discussion

Atotal of 82 patients were included (43 pre-implementation,
39 post-implementation) in this pilot study. The average
time to reach therapeutic activated partial thromboplastin
time was similar between the two groups (5.6 + 4.1 hours vs
9.8 £ 9.1 hours; p= 0.147). Total time receiving argatroban,
hospital length of stay, bleeding events, and mortality all
showed no difference between groups.

Conclusion

The implementation of a new argatroban dosing protocol
did not reduce time to therapeutic anticoagulation. A larger
sample size and longer study observation period after
adaptation to the new order panel is necessary to confirm
or refute these results.

Manuscript

Background

Heparin-induced thrombocytopenia (HIT) is a potentially
fatal, immunologic complication that occurs in 0.1% to 7%
of patients treated with unfractionated heparin (UFH) or
low-molecular weight heparin (LMWH).! The pathogenesis
of HIT begins with the formation of IgG antibodies that
complex with platelet factor 4 (PF-4) neoepitopes which
induces platelet activation, aggregation, and consumption.?
The resulting clinical presentation commonly involves
a decrease in the platelet count of more than 50% from
the baseline level and the possibility of arterial or venous
thrombosis five to ten days after the initiation of a heparin
product.® Once HIT is suspected or diagnosed, all forms

of heparin should be immediately discontinued and an
alternative anticoagulant should be initiated.* The only
therapeutic option that is currently approved by the Food
and Drug Administration (FDA) to treat HIT is the direct
thrombin inhibitor argatroban.®

Evidence suggests that dosing heparin via nomogram
may shorten the time to reach therapeutic activated partial
thromboplastin clotting time (aPTT), which may lead to
improved clinical outcomes.® Similarly, comparable protocols
have been implemented for argatroban in the treatment of
HIT. Ansara et al. reported that a weight-based argatroban
nomogram was an effective dosing tool for achieving
therapeutic aPTT levels.” Two other studies by Kiser et al.
and Young et al. have shown that nurse-driven argatroban
nomograms utilizing either fixed percentage or predefined
dose adjustments achieve a goal therapeutic aPTT in a
shorter time compared to that when using empiric dosing
strategies.®® In October 2019, a new argatroban order set
was implemented alongside a new electronic health record
system at our tertiary academic medical center. The purpose
of this pilot study was to compare the safety, effectiveness,
and appropriateness of argatroban following implementation
of an electronically integrated order panel against the former
dosing strategy in achieving therapeutic aPTT in patients
with confirmed or suspected HIT.

Methods

The investigators reviewed electronic medical records of
patients who received argatroban therapy for the treatment
of suspected or confirmed HIT between January and
September 2019 for the pre-implementation time period
and between November 2019 and April 2020 following
the implementation of the electronically integrated order
panel (post-implementation). Patients were included if
they were 18 to 89 years of age and received argatroban
therapy for suspected or confirmed HIT. Exclusion criteria
included subsequent admissions for patients during the
study time period, fewer than two aPTT values recorded
during argatroban therapy, and concomitant administration
of telavancin.

The dosing algorithm before the implementation of the
order panel required a baseline aPTT before argatroban
initiation, which was used to calculate a goal aPTT range
with a maximum of 100 seconds. If a baseline aPTT was
not recorded, a default goal range of 55 to 90 seconds was
adopted. In the new order set, a baseline aPTT was still
required; however, to reduce medication errors, the goal
range for every patient was set at 55 to 90 seconds. Verbal
and written education was provided to resident physicians
as a 15-minute noon conference presentation with a
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supplemental handout to introduce this change in protocol;
other parts of the protocol remained largely the same. An
initial aPTT was to be measured at baseline, followed by
assessments two hours after initiation and following any
dose change of argatroban until two consecutive aPTT
values were within therapeutic range. The aPTT values
were to be drawn daily thereafter.

The electronically integrated order panel was built into the
Epic (Willow®) electronic health record and medication
ordering system at our institution (Figure 1). Three choices
of starting argatroban dose and titration parameters were
available and left to the discretion of the ordering physician
based on patient-specific factors (Table 1).

Table 1. Argatroban starting doses and dose-adjustment protocols for normal hepatic function,
multiple organ dysfunction, and impaired hepatic function

Patient
Characterist Definition Order Instructions
ics
Normal Normal liver function tests Start at 2 meg/kg/min. If aPTT is
hepatic below goal, increase infusion rate by
function 0.5 meg/kg/min. If aPTT is at goal, no
change in dose. If aPTT is above goal,
decrease infusion rate by 0.5
mcg/kg/min.
Multiple Two or more organ systems failing: Start at 1 meg/kg/min. If aPTT is
organ . S below goal, increase infusion rate by
dysfunction ° Resplratory: initiation of 0.25 meg/kg/min. If aPTT is at goal,
ventilator no change in dose. If aPTT is above
e Cardiac: initiation of goal, decrease infusion rate by 0.25
Vasopressors meg/kg/min.
® Renal: acute kidney injury or
dialysis
® Neurological: unresponsiveness
Impaired AST, ALT, or t. bili >3 times ULN Start at 0.5 mcg/kg/min. If aPTT is
hepatic below goal, increase infusion rate by
function 0.25 meg/kg/min. If aPTT is at goal,
no change in dose. If aPTT is above
goal, decrease infusion rate by 0.25
mcg/kg/min.

Abbreviations: aPTT, activated thromboplastin time; AST, aspartate aminotransferase; ALT,
alanine aminotransferase; t.bili, total bilirubin; ULN, upper limit of normal.

Data collection included: patient demographics; liver
function tests; serum creatinine; coagulation parameters;
signs or symptoms suggestive of multi-organ dysfunction;
indication for argatroban (i.e., suspected or confirmed
HIT); argatroban initial rate; and type of heparin product
and regimen administered prior to beginning argatroban.
A case of confirmed HIT required a positive result on both
the enzyme-linked immunosorbent assay (ELISA) and
serotonin release assay (SRA). A 4T score was calculated
on all patients to assess the judicious initiation of argatroban
while waiting for assay results to return.

The primary efficacy outcome was the time to reach
therapeutic aPTT, which was defined as the first of two
consecutive aPTT values within the goal range. This primary
outcome was chosen based on the methodology of previous
studies that demonstrated a significant improvement in this
measure.”®'° Secondary efficacy outcomes were the total
time on argatroban therapy, hospital length of stay, and
percentage of recorded aPTTs in therapeutic range. Safety
outcomes included incidence of supratherapeutic aPTT,

bleeding, thrombotic events, and all-cause mortality. Major
bleeding was adapted from the International Society of
Thrombosis and Hemostasis (ISTH) definition as either fatal
bleeding, symptomatic bleeding in a critical area or organ,
or bleeding causing a fall of at least 2 g/dL in hemoglobin."

Argatroban Panel  Bccept

Link: Argatroban Administraticn

Argatroban

® For patients with normal hepatic function

argatroban 50 mg in NS 50 mL infusion (PREMIX)
0.25-10 mcg/kg/min 612 kg (0.918-36.72 mL/hr, rounded to 0.9-36.7 mL/hr), Intravenous, TITRATE, starting today at 1945,
until Sun 6/14 at 1944
aPTT goal: 55-90 sec Start at 2 meg/kg/min. If aPTT is below goal, increase infusion rate by 0.5 mcg/kg/min. If aPTT is at goal,
No change in dose. If aPTT is above goal, decrease infusion rate by 0.5 meg/kg/min. Check aPTT every 2 hours after initiation of
therapy and after any dosage adjustments until two consecutive aPTTs are in the therapeutic range, then check aPTT once daily
thereafter. Max infusion rate 10 mcg/kg/min

(O For critically ill with multiple organ dysfunction, heart failure, post-cardiac surgery, or severe anasarca
(O For patients with impaired hepatic function
Discontinue heparin from all sources

Routine, UNTIL DISCONTINUED, starting today at 1936, Until Specified

PTT Time - 3 - 4 hrs after d/c heparin and pre-argatroban treatment
LAB ONE TIME, First occurrence today at 1936 P
Anticoagulant Indicator: Argatroban

Daily Weight
Routing, DAILY, First occurrence tomorrow at 0400

PTT Time - 2 hrs after start argatroban
LAB ONE TIME, First occurrence today at 1936 P
Anticoagulant Indicator: Argatroban

Order and draw APTT 2 hrs after any argatroban dose change
Routine, UNTIL DISCONTINUED, starting today at 1936, Until Specified

Maintain aPTT goal at 55-30 sec when patient on argatroban
Routine, UNTIL DISCONTINUED, starting today at 1936, Until Specified

Do not use Warfarin loading dose if starting patient on Warfarin, use maintenance dose. Follow argatroban policy for detals.
Routine, UNTIL DISCONTINUED, starting today at 1936, Until Specified

Figure 1. Argatroban electronic order panel

All non-major bleeds were considered minor bleeds.

Continuous variables were summarized using mean, median,
standard deviation, interquartile range, range, minimum
and maximum. Discrete variables were summarized using
frequency and percentage. The two-sample Student’s t-test
was used to compare the continuous variables between
groups. If the normality assumption was violated, the
Wilcoxon rank sum test was used. The Shapiro-Wilk test was
used to evaluate the normality. The chi-square test was used
to compare the discrete variables between or among groups.
If the expected frequency in any cell of the contingency table
was less than five, Fishers exact test was used.

A 95% confidence interval on the variables of interest was
calculated and a two-sided p value was reported for each
test with a p value of 0.05 or less considered significant. No
formal power analysis was planned as this study was a pilot
intended to estimate effect size and study duration for future
analyses. Statistical analysis was performed using either
SAS software Version 9.4 of the SAS System for Windows
(SAS Institute Inc., Cary NC, USA. URL www.SAS.com)
or the R language for statistical computing (R Core Team
[2018]. R: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna,
Austria. URL http://www.R-project.org/).

The institution IRB approved this observational, retrospective
chart review as expedited research; an amendment to
increase the allotted duration of data collection from
November 2019 to February 2020 to November 2019 to April
2020 was approved afterwards. This study was a pharmacy
residency research project designed to evaluate data during
the 2019-2020 residency year.

Page 6

The New Jersey Journal of Pharmacy


http://www.r-project.org/

Results

A total of 100 patients were screened for inclusion into the
study with 82 patients meeting inclusion criteria — 43 in the
pre-implementation group and 39 in the post-implementation
group. Patients were excluded for having age above 89
years (6), one or fewer aPTTs drawn (5), argatroban ordered
through a custom protocol (2), argatroban ordered but never
administered (3), and subsequent admissions by the same
patient (2) (Figure 2).

Figure 2. Flow diagram of patient sceening for study.

Screened patients (n = 100)

Pre-implementation (n = 56) | l Post-implementation (n = 44)

Excluded (n = 13)
Age >89 years:5
<1aPTT recorded: 3 — —
Argatroban never given: 3
Repeat patient: 2

Excluded (n=5)

Included (n =43)

Included (n =39)

Baseline patient characteristics were similar between the
two groups across most features except for significantly
higher active neurologic dysfunction and baseline aPTT in
the post-implementation group and higher serum albumin
concentrations in the pre-implementation group (Table
2). The average age was 66 years, and patients were
predominantly male (54.9%). The median 4T score across
both study groups was 3.5 + 1.9. Seven patients (16.3%)
in the pre-implementation group and three patients (7.7%)
in the post-implementation group had cases of laboratory-
confirmed HIT. Across both groups, 72.0% of patients
were initiated on argatroban in an ICU setting, 50.0% had
multi-organ failure upon initiation, and 29.3% had hepatic
dysfunction upon initiation. In the pre-implementation group,
65.1% of patients did not have a manually calculated goal
aPTT range entered into the argatroban order.

The average time to reach therapeutic aPTT in the pre-
implementation and post-implementation groups was 5.6
* 4.1 hours and 9.8 + 9.1 hours, respectively (p = 0.147).
The percentage of recorded aPTTs in the therapeutic range
was significantly higher in the pre-implementation group
than in the post-implementation group (74.8% vs 64.4%; p
= 0.032). Safety outcomes were similar between the two
groups (Table 3). In the pre-implementation group, 14
patients (32.6%) had any bleeding events versus seven
patients (17.9%) in the post-implementation group (p =
0.13). There was one instance of major bleeding reported in
the post-implementation group where a patient experienced
active bleeding from the oral cavity, line sites, and rectum,
and received three units of packed red blood cells.

Two thrombotic events occurred: one in the pre-
implementation group and the other in the post-
implementation group. The patientin the pre-implementation

group experienced an ischemic stroke during argatroban
therapy. The patient in the post-implementation group
had a past medical history of idiopathic thrombocytopenic
purpura and postoperative thrombocytopenia and received
perioperative heparin during a surgical aortic valve
replacement. By post-op day 26, this patient tested positive
for HIT by SRA and developed partial thrombosis of the
distal segment of the left cephalic vein.

Table 2. Baseline patient characteristics

Parameters Pre-implementation Post- P-value

(median + SD) (n=43) 1mpl:ll1n=e3ngt)atmn
Age (years) 66.9+13.3 65.9+15.0 0.952
Male gender* 25(58.1) 20 (51.3) 0.533
Race, white* 35(81.4) 31(79.5) 0.828
Weight (kg) 90.8 +32.7 90.9+31.5 0.835
Organ Dysfunction
Active 15(37.2) 21(51) 0.200
Cardiovascular
Dysfunction*
Active Renal 22 (53.5) 16 (38.5) 0.173
Dysfunction*
Active Respiratory 16 (39.5) 22(53.8) 0.194
Dysfunction*
Active Neurologic 2(4.7) 11(28.2) 0.005
Dysfunction*
History of Liver 3(7.0) 2(5.1) 1.000
Dysfunction*
Active Liver 26 (62.8) 29 (71.8) 0.386
Dysfunction*
Multi-organ 19 (46.5) 22 (53.8) 0.507
Dysfunction*
Laboratory Data
AST (units/L) 162.0 +455.0 101.3 +125.7 0.273
ALT (units/L) 170.8 +453.7 132.2+2533 0.300
Alk Phos (units/L) 102.7 +89.3 89.2 +66.9 0.519
T. bili (mg/dL) 14+1.0 1.8+2.4 0.915
SCr (mg/dL) 2115 1.5+1.1 0.053
Albumin (g/dL) 2.6+0.6 22+0.7 0.013
Platelets (K/uL) 189.6 = 106.0 186.7 + 88.4 0.435
INR 1.5+04 1.4+03 0.226
aPTT (seconds) 31.1+£5.5 42.0+21.0 0.014
*n (%)

Abbreviations: Alk phos, alkaline phosphatase; aPTT, activated thromboplastin time; AST,
aspartate aminotransferase; ALT, alanine aminotransferase; INR, international normalized ratio;
SCr, serum creatinine; T. bili, total bilirubin.

Discussion

While we observed no statistically significant differences in
the primary endpoint between the two argatroban dosing
strategies, the patients in the post-implementation cohort
took about four hours longer to reach goal aPTT range
than during pre-implementation phase. The percentage of
recorded aPTTs in the therapeutic range was significantly
lower in the post-implementation group. One interesting
finding was a nonsignificant reduction in bleeding events
in the post-implementation group, which may have been
spurious due to the small sample size of our study. A
supratherapeutic aPTT measurement would hypothetically
predispose patients to a greater risk of bleeding events;
however, the incidence of supratherapeutic aPTT was
numerically higher in the post-implementation group.
Similarly, baseline aPTT values were significantly higher in
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Table 3. Comparison of efficacy and safety results before and after implementation of
argatroban dosing protocol and electronic order panel

Endpoint: Pre-implementation | Post-impl ion P-value
(n=43) (n=39)

Time to reach goal 5.6+4.1 9.8+9.1 0.147
aPTT, hrs (mean + SD)
Total time on 48+34 4.1+29 0.395
argatroban, hrs (mean +
SD)
Instance of 19 (44.2) 20(51.3) 0.674
supratherapeutic aPTT
(n, %)
Instance of bleeding 14 (32.6) 7(17.9) 0.13
events (n, %)
Instance of thrombotic | 1 (2.3) 1(2.6) 1.000
events (n, %)
All-cause mortality (n, | 11 (25.6) 14 (35.9) 0.439
%)
Total time on 4.8 4.1 0.395
argatroban therapy
(days)
Length of stay (days) 19.1 22.4 0.492
Percentage of recorded | 74.8 64.4 0.032
aPTTs in therapeutic
range (%)

Abbreviations: aPTT, activated thromboplastin time; SD, standard deviation.

the post-group which could have impacted the incidence of
supratherapeutic values. As the study was small, it is difficult
to ascertain the true difference in rate of bleeding events.

Our dosing protocol was modeled to emulate past
nomograms and used predefined dose increments instead
of percentage adjustments. In contrast with other studies,
however, our dosing algorithm currently seems to offer no
additional benefitintime to reach therapeuticaPTT in patients
treated with argatroban. Ansara utilized a pharmacist-driven,
weight-based dosing nomogram, which provided an average
time to therapeutic aPTT (defined as 45 to 90 seconds) of
16.25 hours—seven hours longer than what was observed
in our study.” One explanation for the discordance may be
the pharmacist-driven rather than nursing-driven nature of
the nomogram. Additionally, while our institution used three
dosing levels for argatroban, patients in the study by Ansara
et al received argatroban at either a standard or hepatic/
critically ill dosing nomogram. There were no major bleeding
events in the standard nomogram group, and three (17.6%)
major bleeding events in the hepatic/critically ill nomogram
group.” Though their study was helpful in demonstrating
that a dosing nomogram may be useful, it did not compare
results between patients who were treated with a nomogram
and those who were not.

Arpino and colleagues reported an average time to
therapeutic aPTT (defined as 50 to 70 seconds) of eight
hours in their predefined dose increment group and 10
hours in their percentage adjustment group.'® Compared to
our study, this nomogram contained a narrower therapeutic
window for goal aPTT and provided more specific guidance
for titrations. Additionally, they did not report safety
outcomes such as incidence of supratherapeutic aPTT,
bleeding events, and thrombotic events nor the duration of
familiarity staff had with these protocols.°

Kiser et al reported a median time to therapeutic aPTT of
five hours in their protocol treatment group versus 13 hours
in their historical control group.® However, the aPTT goal
range was defined as 50 to 80 seconds in the protocol
treatment group, and both argatroban and bivalirudin were
studied. In addition, patients were considered to have
achieved therapeutic aPTT upon their first aPTT level
in goal range, whereas our study defined a therapeutic
aPTT as the first of two consecutive aPTTs in goal range.
The authors described the incidence of major bleeding
among three different groups: patients with a positive HIT
laboratory test (8%), negative HIT laboratory test (4%),
and no HIT laboratory test (10%).8 Similarly, Young et al.
recorded only the time to first therapeutic aPTT, defined as
45 to 90 seconds; the median time to first therapeutic aPTT
was 2.75 hours. There were no significant differences in
the incidence of clinically overt bleeding between their pre-
protocol (23.2%) and post-protocol (30.9%) groups.®

Interpretation of these results requires acknowledgement
of the following limitations. This was a single-center,
retrospective review with a small sample size. Additionally,
the calculation for time to therapeutic aPTT and total amount
of time on argatroban therapy included the total duration
during which the argatroban order was active starting from
the initiation of the infusion. This time frame could include
time when the infusion may have been temporarily stopped
due to suspected bleeding or minor procedures such as
line removals. Baseline aPTT values were also significantly
higher for the post-implementation group. Lastly, the
investigators examined all eligible patients at the institution
during a total period of 15 months; while a formal power
analysis was not conducted for this study, we intended to
use the effect size from the reviewed time period to conduct
a larger-scale evaluation with sample size calculation
catered to the patient population observed. A longer period
of observation can be utilized in future research given the
limited pool of subjects who qualified during the currently
reported study period.

The discrepancy in time to therapeutic aPTT and percentage
of therapeutic aPTT values may be attributed to several
factors. Healthcare practitioners needed to familiarize
themselves with both a new order panel and an entirely new
electronic health records (EHR) system. More widespread
or repeated education regarding the new argatroban order
panel may have improved familiarity with the changes.
Of note, we did not measure the time between aPTT
collections. Since the protocol-defined frequency for aPTT
draws remained the same between the pre-implementation
and post-implementation period, we did not suspect that
this would impact the study results significantly. However,
variations in the nurse-driven timing of these draws in either
group may have contributed to the difference in time to
therapeutic aPTT. Another contributing factor may have
been slight differences in the calculation of goal aPTT
ranges between study phases. The updated panel set a
flat goal of 55 to 90 seconds for all patients, in contrast to
a manually calculated goal prior to the EHR conversion.
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Of the patients who were calculated a specific goal aPTT
range, five had a goal level that was above 90 seconds.

Based on the difficulty of argatroban titration parameters,
clinicians may opt to use other options that require less
intensive monitoring. A growing body of literature supports
use of off-label agents such as fondaparinux, bivalirudin,
rivaroxaban, and apixaban.'®'? These alternative agents
bear their own set of caveats. For example, fondaparinux
and the oral factor Xa inhibitors are only recommended for
use in hemodynamically stable patients. Though the factor
Xa inhibitors do not require aPTT monitoring, they have
relatively longer half-lives and must be used with caution in
renal impairment.’

Conclusion

The implementation of a new argatroban dosing protocol
and order panel did not significantly reduce the time to reach
therapeutic aPTT. Multiple factors may have contributed to
the similar outcomes, including simultaneous wholesale
adoption of a new EHR system and discrepancies in total
time on argatroban from the retrospective nature of the
review. A larger sample size and longer study observation
period after adequate adjustment to the new EHR and order
panel is necessary to describe the overall impact of this
updated argatroban protocol and panel.
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Rare Case of Urinary Tract Infection Caused by
Raoultella ornithinolytica and Escherichia coli Co-Infection

Nandini Patel, PharmD Candidate 2022; Karan Raja, PharmD, BCPS, BCIDF, AAHIVP

Introduction: Belonging to the Enterobacterales family,
Raoultella ornithinolytica is an encapsulated Gram-negative,
oxidase-negative, catalase-positive, aerobic, non-motile
rod. It is most commonly found in aquatic environments,
but may also exist in hospital environments, fish, insects,
ticks, and termites. The pathogen is often misidentified as
R. planticola or Klebsiella species and identification often re-
quires modern diagnostics such as MALDI-TOF." Literature
regarding treatment of R. ornithinolytica infections is limited
to previous case reports, and the exact incidence of human
disease remains unknown." Previous case reports indicate
this pathogen is often implicated in urinary tract infections
(UTls), particularly in patients with diabetes, immunocompro-
mising conditions, including iatrogenic immunosuppression,
anatomical abnormalities, post-urethra trauma, post-invasive
procedures, and indwelling urinary catheters. It is important
to note that while these risk factors are described in the lit-
erature, infection caused by R. ornithinolytica seems to be
most prevalent in patients who are immunocompromised,
have diabetes, cancer, and/or indwelling catheters. ' Here
we present a case of community-acquired R. ornithinolytica
and Escherichia coli (E. coli) coinfection in a patient without
any known, attributable risk factors.

Description: An elderly female with no known allergies pre-
sented to the emergency department after experiencing fre-
quent falls and weakness prior to admission. The patient’s
past medical history was significant for hypertension, heart
murmur, and severe hearing loss, and her social history was
positive for smoking. On admission, the patient was afebrile,
and the leukocyte count was within normal limits. Diagnos-
tic evaluation in the emergency department included a uri-
nalysis, based on symptoms. Urine cultures were ordered
when urinalysis indicated the presence of a large number of
bacteria. On admission, the patient was incidentally found to
be positive for coronavirus disease 2019 (COVID-19) viral
infection via a SARS-CoV-2 nasopharyngeal rapid antigen
test. The patient's COVID-19 was managed with standard of
care at the time, including intravenous remdesivir (200 mg
loading dose, followed by 100 mg IV once daily for two days),
oral ascorbic acid, oral zinc sulfate, and oral cholecalciferol
supplementation. The patient remained on room air through-
out the admission.

The patient was diagnosed with a community-acquired UTI
after urine cultures revealed growth of E. coliand R. ornithi-
nolytica, both with a bacterial count of greater than 100,000
colony-forming units. The pathogens were identified us-
ing matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry (MALDI-TOF MS). Susceptibility testing
performed using VITEK2® revealed that the R. ornithino-
lytica isolate was resistant to ampicillin, but susceptible to
aztreonam, cefepime, ceftazidime, ceftriaxone, gentamicin,

nitrofurantoin, tobramycin, and trimethoprim/sulfamethoxa-
zole (See Table 1). The patient was empirically started on
ceftriaxone 1 gram IV every 24 hours, and therapy was
maintained after culture and sensitivity results. The patient
received four days of ceftriaxone in the hospital and com-
pleted an additional four days of therapy upon discharge to
an affiliated rehabilitation facility. The patient remained in the
facility for a total of 11 days and was discharged home after
the resolution of her UTI and COVID-19 symptoms.

Discussion: Here we present a rare case of R. ornithinolyti-
ca and E. coli urinary tract co-infection in an immunocompe-
tent host with no known risk factors for R. ornithinolytica in-
fection. UTI diagnosis was made based on positive urine cul-
ture and presence of lower urinary tract symptoms (LUTS).
Recent data suggests the potential for UTI over-diagnosis
in patients with comorbid COVID-19 infection secondary to
development of LUTS caused by cytokine-mediated bladder
and renal tissue damage, rather than overt infection.*® In line
with current guidelines, it is imperative that treatment deci-
sions balance symptomology, antimicrobial adverse events,
risk of resistance, and the potential for increase mortality
risk in patients with COVID-19 and Gram-negative bacterial
co-infections.®"" The decision was made to treat the current
patient’s polymicrobial UTI based on positive diagnostic, mi-
crobiological, and clinical findings.

Current literature suggests MALDI-TOF MS allows for the
most rapid and accurate identification of R. ornithinolytica
whereas phenotype-based systems such as Microscan and
Analytical Profile Index 20E (APl 20E) may lead to inaccu-
rate diagnoses.'2* R. ornithinolytica is intrinsically resistant
to ampicillin and ticarcillin due to the presence of chromo-
somally encoded beta-lactamases."*'2 Although the Clinical
and Laboratory Standards Institute does not report any spe-
cific breakpoints for R. ornithinolytica, it does mention that
as Enterobacterales, these organisms are not intrinsically
resistant to third-generation cephalosporins, cefepime, az-
treonam, ticarcillin-clavulanate, piperacillin-tazobactam, and
carbapenems.'2' Seng et al. reported that in a series of 112
cases, minimal resistance was found to amoxicillin/clavulanic
acid (16%), ceftriaxone (4%), quinolones (6%), trimethoprim
and sulfamethoxazole (10%), and aminoglycosides (1%).2
The currently presented patient’s susceptibility findings were
in accordance with available references.!*2

Literature surrounding incidence, resistance mechanisms,
and management of R. ornithinolytica urinary tract co-infec-
tion, especially with beta-lactam therapy, is exceedingly rare.
Hajjar and colleagues summarized currently available case
reports of R. ornithinolytica infection and treatment, including
4 cases of UTI. Most cases involved patients with immuno-
deficiency, anatomical anomaly, or extensive medical his-
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Table 1: Antimicrobial Susceptibilities of R. ornithinolytica and E. coli

Antibiotic Interpretation MIC Interpretation MIC
(R. ornithinolytica) (E. coli)
Ampicillin Resistant > 32 Susceptible 8
Aztreonam Susceptible <A1 Susceptible <1
Cefazolin - Susceptible <4
efepime Susceptible <1
eftazidime Susceptible <1 Susceptible <1
Ceftriaxone Susceptible <A1 Susceptible <A
Extended-Spectrum
Beta-Lactamase - - Negative Negative
Gentamicin Susceptible <1 Susceptible <1
Levofloxacin - - Susceptible <0.12
Nitrofurantoin Susceptible 32 Susceptible <16
Tobramycin Susceptible <1 Susceptible <1
Trimethoprim/
Sulfamethoxazole Susceptible <20 Susceptible <20

Further research is required to characterize
the incidence of R. ornithinolytica infections,
describe its ability to cause disease, and iden-
tify other mechanisms of resistance to balance
treatment efficacy and antimicrobial steward-
ship initiatives. In this case, an elderly woman
presented with a UTI caused by R. ornithino-
lytica and E. coli was effectively treated with
ceftriaxone based on the culture and sensitivity
profile.
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Parity in Mental Health: How Can We Improve?
Julie Kalabalik-Hoganson, PharmD, BCPS, BCCCP, MPH

Learning Objectives:
After participating in this activity, the participant shall be able to:

Pharmacist:

1. Describe the Mental Health Parity and Addiction Equity Act (MHPAEA)
2. Discuss health plan and insurance company responsibilities under the law
3. Define parity and spending findings

Pharmacy Technicians:

1. Define mental health parity
2. Explaininsurance coverage differences in mental health and physical health

Author disclosures: The author has anything to disclose related to this educational activity

CEU Hours: 1 contact hour of continuing education credit (0.01 CEU)

Activity Type: Knowledge based

UAN: 0136-0000-22-019-H99-P UAN: 0136-0000-22-019-H99-T
Release Date: 9/23/2022 Expiration Date : 9/23/2025

According to the National Alliance on Mental Iliness (NAMI), mental health parity is defined as “the equal
treatment of mental health conditions and substance use disorders in insurance plans.” A plan with parity would
provide equal quantity and frequency of treatment for mental health conditions as any other conditions such as
cardiovascular or endocrinology conditions. Parity does not guarantee good quality mental healthcare. Congress
passed the Paul Wellstone and Pete Domenici Mental Health Parity and Addiction Equity Act (MHPAEA) in 2008.
The MHPAEA ensured equal coverage for mental illness treatment and addiction. The government released rules
to implement the law in 2013. This law was important because prior to its passage, insurance companies typically
covered mental health treatment at much lower levels than physical iliness. Certain health plans must follow
federal parity. These include group health plans for employers with 51 or more employees, most health plans for
50 or less employees unless they were “grandfathered”, Federal Employees Health Benefits Program, Medicaid
Managed Care Plans, State Children’s Health Insurance Plans, State Children’s Health Insurance Programs, some
state and local government health plans, health plans purchased through Health Insurance Marketplaces, and
most individual and group health plans that fall outside of the Health Insurance Marketplace. Medicare and
Medicaid fee-for-service plans are not required to follow federal parity. In cases when the state has stronger
parity laws, then health insurance plans must follow the stronger law. The Affordable Care Act expanded the law
to require health insurance sold on individual and small-group markets through exchange plans cover essential
health benefits including mental health and substance use disorder.

Benefits and services that must be covered equally include inpatient and outpatient services, residential
treatment, emergency care, prescription drugs, intensive outpatient services, co-pays, deductibles, maximum
out-of-pocket limits, facility type, provider reimbursement rates, etc. Indicators that a health plan is violating
parity laws would be inability to find in-network mental health providers, being denied mental health services,
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needing permission for mental health care coverage, higher costs for mental health services compared to other
kinds of health care.! NAMI supports state and federal laws and policies that support parity in all types of
insurance coverage. The issue of parity in mental health coverage is important because differing levels of
coverage for mental health compared to physical ilinesses can create barriers to affordable and accessible mental
health care. Finding good mental health treatment is difficult in itself; creating barriers to finding care through
inadequate insurance coverage can be discouraging for patients and further feed into the negative stigma that
already surrounds mental illness.?

A common misconception is that expanding coverage through parity would increase costs. A discussion of the
current research in this area begins with an examination of the Federal Employees Health Benefits (FEHB)
Program in a New England Journal of Medicine article from 2006. This study compared seven FEHB plans from
1999 through 2002 with a matched set of health plans that did not offer benefits on par with mental health and
substance abuse benefits. The claims patterns of matched pairs of FEHB and control plans were compared with
regards to rate of use, total spending, and out-of-pocket spending among users of mental health and substance-
abuse services. The analysis demonstrated an increase in the rate of use of mental health and substance-abuse
services following parity policy due to a general trend in increased use observed in control health plans and FEHB
plans. Parity implementation was associated with no significant difference in use in 5 out of 7 plans. Spending
attributed to parity implementation decreased significantly in 3 plans and did not change for 4 plans. Parity was
associated with reduced out-of-pocket spending in 5 out of 7 plans. The authors concluded that parity
implementation in insurance benefits for mental health care improved insurance protection without increasing
costs.?

In an effort to assess the impact of the MHPAEA on mental and substance abuse disorder services in the
private, large group employer-sponsored insurance market, Mulvaney-Day and colleagues analyzed data from the
IBM MarketScan Commercial Database from January 2005 through September 2015 to identify if parity was
associated with utilization and spending. There was no change in any use of mental health outpatient services
although there was a small positive association with substance use disorder outpatient service use. MHPAEA was
also positively associated with the frequency of services for mental health and substance use disorder services.
The increase in average monthly substance use disorder service use was 0.59 services per month per service user
in the first year postparity and 3.0 services by the end of the postparity period. Although the investigators found
a moderate but statistically significant increase in reimbursement rates paid per service, they also found a similar
finding for non-behavioral health services and therefore were not confident that the change was due to the
MHPAEA. The MHPAEA was associated with an increase in average monthly out-of-pocket enrollee spending for
substance use disorder services, approximately an increase of $26 per month in substance use disorder out-of-
pocket costs in the first year after parity and S60 by the end of the postparity period. The authors concluded that
the MHPAEA was positively associated with utilization of outpatient mental, and substance use disorder services
for Americans enrolled in large group employer-sponsored insurance. It was observed that these trends
continued over 5 years after the post-MHPAEA period demonstrating the effects of the policy change and how
behavioral health services were utilized.*

Drake and colleagues evaluated the effects of the MHPAEA on the use of outpatient and clinic-based mental
health services and spending on the services by analyzing data from the 2005 to 2013 Medical Expenditure Panel
Survey. The sample included adults between the ages of 26 and 64 who were enrolled in employer-sponsored
insurance for one calendar year. The study compared changes in outcomes before and after MHPAEA
implementation between individuals whose insurance plan was or was not affected by the law. The parity law did
not significantly change the likelihood of using mental health services, the amount of mental health services
used, or the total or out-of-pocket spending for mental health services.®
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Haffajee and colleagues investigated the association between federal parity and changes in mental health care
utilization and spending, especially in high utilizers. The investigators evaluated commercially insured enrollees
aged 18 to 64 with mental health disorders from 24 states in which self-insured employers were recently subject
to federal parity compared to small employers who were exempt to the law. Mean out-of-pocket spending per
outpatient mental health visit decreased by $0.74 and $2.03 in the first and second years after policy
implementation respectively in the self-insured employer group subject to federal parity.®

There is much room for improvement with regards to mental health parity policies. Firstly, it should be
mentioned that parity in itself and in isolation is not adequate to ensure all Americans have access to mental
health treatment. The availability and supply of mental health providers is still an issue. Some studies have
identified that two-thirds of primary care physicians admitted they were unable to identify outpatient mental
health services for patients, including specialist referrals, nonemergency hospital admissions, and imaging
services. The lack of mental health providers in rural areas is especially concerning. Pharmacists and public health
professionals should work with lobbyists, legislators, and policymakers to develop policies that support
expanding the mental health provider pool by providing mental health training incentives. Additionally, stigma
surrounding mental health still exists. Public health officials should work with local and state departments of
health on public health campaigns to reduce mental health stigma and increase screening methods in primary
care settings. Increased training for identifying and referring patients for mental health care should be provided
to primary care providers.

Disparities in parity law compliance have translated into class-action lawsuits such as the one against a mental
health subsidiary of UnitedHealthcare. Insurers may deliberately shortchange mental health claims and
circumvent mental health parity mandates by setting restrictive standards of “medical necessity”.” Following and
enforcing compliance with MHPAEA is essential; linking consequences to non-compliance by state insurance
commissioners will assist in confirming mental health care access for all.® State insurance commissioners are in an
ideal position to ensure parity. Private insurance companies pay less for mental health care compared to
Medicare, creating a gap in coverage in hospitals. Parity policies must include language stating that insurance
companies must pay equally for medical care and failure to do so will result in financial penalties.’

Pharmacists and public health officials working closely with policymakers to strengthen parity laws will help
close the coverage gap for mental health care in hospitals and hold insurance companies accountable for
MHPAEA compliance. The lack of oversight for insurance compliance could be rectified by states requiring
insurance providers to report frequently their mental health and substance use disorder coverage demonstrating
compliance with parity laws.’ State regulators should require insurers to submit reports proving compliance with
parity laws before selling coverage plans. Consumers should be informed of parity rights and how to access
mental health and substance abuse resources according to their insurance coverage contracts. State and federal
support that is bipartisan in nature will make parity law enforcement more successful.
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