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The unsung heroes

The last half century has seen a great deal of growth and development in the application of technology and innovation in

the delivery of healthcare. Patient safety and healthcare quality, on the other hand, severely lagged behind. This lag was

revealed in the famous Institute of Medicine report of 2001“To Err is Human”. The report ushered in a new paradigm of

healthcare delivery in the US and brought sweeping changes in how we viewed safe and quality care. New metrics and

methods of evaluation were developed to assess the care patients received.

Keyvan Ravakhah, MD, MBA

Various aspects of healthcare have been studied including how patients are checked into
the hospital, what happens during hospital stay and more importantly how patients are
discharged from the hospital. High quality discharge planning has been associated with
reduced hospital readmission and adverse events. One of the key components of successful
discharge planning is the level of organizational and technical support for care providers.
Other factors include the individual care provider, the patient, and the relationship between
providers [1]. A recent patient encounter during rounds with a medical resident brought to
fore the work of social workers, the unsung heroes of modern healthcare delivery.

The patient encounter involved a lady with advanced dementia who was terminal. The
patient’s family wanted her to be at home where she had lived for 50 years. The family had
already met with hospice staff. | gave the go-ahead to the medical resident to discharge
the patient and also tasked him to ensure everything is set at home for the patient. The
resident politely asked what | meant. | explained that hospice might recommend hospital
bed, bedside commode, suctioning device and other supplies that may be needed to make
the last few days of a dying patient more comfortable. Who is going to arrange for these
things for the patient, the resident asked? The social worker, | answered.

Social workers are the problem solvers and without them the flow of healthcare stops.
They find the proper rehabilitation site for your postsurgical patient, find shelters for our
homeless and support for our victims. They find the right resources for our patients and
make sure they have everything they need from oxygen to a caring aide or nurse. They do
everything without the visibility that our doctors or nurses have. The social worker’s primary
goal is “help people in need and address social problems” [2]. They just do their work and
make things happen!

It is appropriate, therefore, that we thank our wonderful social workers, salute them and
let them know how much we appreciate them. Let us mark the 3rd Tuesday in March of
every year on our calendars because it marks the world social work day (WSWD). This year’s
WSWD fell on March 17, 2020. The theme focused on promoting the importance of human
relationships. Congratulations to all social workers!

Percy Adonteng-Boateng, MD, MPH
Keyvan Ravakhah, MD, MBA
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A case of lymphocytic pleural effusion
while taking Dasatinib for CMIL

By Arunbabu Sankaranarayanan, MD; Ryan Choudhury, MD; Basel Altaqi, MD; Keyvan Ravakhah, MD

ABSTRACT

We examined a case of dasatinib
associated lymphocytic pleural
effusion which occurs in approxi-
mately 20% of patients, according
to prior studies. The intent of this
report is to provide the readers a
case demonstrating this side effect
of Dasatinib and inform them of
limited investigations strategies for
lymphocytic pleural effusion.

INTRODUCTION
Second-generation Tyrosine Ki-
nase inhibitor, dasatinib, is ap-
proved as initial treatment for
chronic myeloid leukemia (CML)
chronic phase (CP). Studies have
shown that the incidence of dasat-
inib associated pleural effusion is
approximately 20%. Dasatinib-as-
sociated pleural effusions are gen-
erally lymphocyte-predominant
exudates. Lymphocytic pleural
effusion can also be seen in condi-
tions like TB, malignancy, sarcoid-
osis and autoimmune disorders like
SLE and Rheumatoid arthritis. Ex-
tensive investigations are needed
to rule out the above mentioned
conditions. Lymphocytic pleural
effusion in a setting of Dasatinib
does not warrant an extensive work
up. After ruling out the red flag rea-
sons for pleural effusion like pneu-
monia, CHF and other infections,
switching to other tyrosine kinase
inhibitors and watch for resolution
is a reasonable option that can be
cost efficient.

CASE PRESENTATION

A 47-year-old female with a
26-month history of CML-CP pre-
sented with a one week history of
sudden progressive dyspnea with-

out cough. She started Dasatinib
100 mg PO daily with hydroxyurea
at the time of her diagnosis with
good response. Medical history is
otherwise unremarkable. She re-
ported multiple previous episodes
of intermittent dyspnea on exer-
tion, not treated. Three months
prior, the patient underwent bone
biopsy demonstrating remission
of CML and low white blood cell
count. Prior surgical history in-
cludes hysterectomy and hernia re-
pair. She is a life-long non-smoker,
denies alcohol or drugs. Her only
medication was Dasatinib and she
has no allergies. On admission, she
reported orthopnea, but denied
other symptoms.

Patient was afebrile, not tachy-
cardic, blood pressure was stable,
and she was saturating more than
94% on room air. Exam was unre-
markable except for bilateral lower
lung rales. Chest x-ray revealed
bilateral pleural effusions (Fig. 1)
and was confirmed with CT of the
chest. Troponin I was < 0.015 and
B-Natriuretic Peptide was 70.19.
Electrocardiogram demonstrated
sinus rhythm without ST-changes.
Differential diagnosis for pleural
effusions at that time included
congestive heart failure, pulmo-
nary edema, nephrotic syndrome,
superior vena cava obstruction,
malignancy, drug-induced pleural
disease and hypothyroidism.

On day 2, the patient continued
experiencing dyspnea on exertion.
Echocardiogram showed normal
systolic function with ejection
fraction of 60-65%. Then she un-
derwent right sided thoracentesis
which drained 1100 mL of clotted
cloudy tan fluid. On day 3, left sided

Figure 1

Figure 1. Chest X-ray on Admission.

thoracentesis drained 1050 mL of
yellow turbid fluid. Post-procedure
chest x-ray showed no evidence of
pneumothorax and near resolution
of effusion on both sides. Results of
the pleural fluid reported no evi-
dence of malignancy and numer-
ous lymphocytes.

At discharge, the patient had no
chest pain or dyspnea and she was
continued on inhalation medica-
tions. Dasatinib was held until fol-
low up with the patient’s oncologist
and pulmonology visit was sched-
uled with repeat chest x-ray in 3-4
weeks.

Patient was switched to Bosuti-
nib 400 mg PO daily at her oncol-
ogy follow up. Ather pulmonology
visit, she reported new onset nau-
sea since starting Bosutinib, but she
denied any dyspnea. Chest x-ray at

this visit demonstrated persistent
bilateral effusion, small on the left
and moderate on the right (Fig. 2).

DISCUSSION

Dasatinib-induced lymphocyte
predominant pleural effusion is
relatively uncommon but a knowl-
edge of this side effect could help
us to stop at some time after nega-
tive basic investigations. Grade 3-4
pleural effusions are associated
with increased dosages, severity of
disease, and chronic phase (4). This
adverse effect is not fully under-
stood at this time. Several mecha-
nisms are hypothesized to explain
drug-induced effusions. Proposed
explanations include hypersensi-
tivity reaction, elevated free radi-
cal production, direct toxic effects,
antitoxin defense suppression,

St. Vincent Charity Medical Center Journal



Figure 2

Figure 2. Chest X-ray at Follow-up.

inhibition of kinases and platelet-
derived growth factor receptor- ,
and inflammation from chemical
injury (5). These effusions could
also be multifactorial in etiology.
The proposed reason for Dasatinib
induced pleural effusion may also
be due toimmune-mediated mech-
anism involving NK-cells.

In this case report, we examined
a patient with CML-CP in which
Dasatinib was the only medication
and recurrent disease was ruled out

by a recent bone marrow biopsy.
Dasatinib-induced pleural effu-
sions have been reported with dos-
es of 100 mg daily (4). Factors asso-
ciated with higher rates of pleural
effusion include cardiac disease,
hypercholesterolemia, hyperten-
sion, autoimmune disease and rash
while taking dasatinib. In this pa-
tient other risk factors for pleural
effusion were absent. However, the
patient reported prior intermittent
episodes of symptomatic dyspnea

on exertion that resolved without
any intervention. At the initiation
of therapy with Dasatinib the pa-
tient’s medication was held for one
week due to low platelet count. No
other medication interruption or
alteration was documented prior
to this admission for dyspnea.

Generally, symptomatic pa-
tients are conservatively managed
with holding of the TKI, TKI dose
reduction, diuretics, and steroids.
Sometimes the work up for lym-
phocytic pleural effusion can be ex-
tensive and it may be important to
rule out other causes of new onset
pleural effusion. There is a ques-
tion of whether to pursue further
investigations for such a presenta-
tion. The intent of this article is to
make physicians aware of this side
effect of Dasatinib and translate
this knowledge into reducing un-
necessary testing for other causes
of pleural effusion in such a patient.
Itis reasonable to switch to a differ-
ent kinase inhibitor with scheduled
follow up for resolution of the pleu-
ral effusion.
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An underrepresented cause of venous
thromboembolism, May-Thurner syndrome

By Philip Tulio, MD; Ryan Choudhary, MD; Jehad Azar, MD; Randol Kennedy, MD; Mukul Pandit, MD

INTRODUCTION

The most common variant of
May-Thurner syndrome (MTS)
is due to compression of the left
iliac vein between the overlying
right common iliac artery and the
fifth lumbar vertebrae. The exact
incidence and prevalence of MTS
are unknown but are likely to be
underestimated given that most
individuals with MTS anatomy do
not have symptoms and require no
treatment. Risk factors include fe-
male gender, scoliosis, dehydration
and hypercoagulable disorders.
Clinical features include acute
lower extremity pain and swelling,
with the swelling usually involv-
ing the entire limb. Claudicating
pain can also be present. Diagnosis
of MTS may be suspected based
upon clinical features and initial
diagnostic testing with venous
duplex ultrasound, CT or MRI ve-
nography, however more invasive
studies including catheter based
venography and intravascular ul-
trasound (IVUS) might be done in
the event of diagnostic uncertain-
ty. Treatment of MTS depends on
whether a deep venous thrombosis
(DVT) is present. In the absence
of DVT, treatment is conservative
with compression stockings. For
advanced nonthrombotic MTS
with symptoms/signs of advanced
chronic venous insufficiency, treat-
ment is targeted toward reducing
the severity of the stenotic venous
lesion using angioplasty and stent-
ing of the affected segment. Here,
we present a patient who was found
to have what was initially suspected
to be an unprovoked DVT, only to
confirm on further imaging the
presence of MTS upon evaluation

for predisposing conditions.

CASE PRESENTATION

A 65-year-old African American
male with a past medical history of
hypertension and coronary artery
disease status post stent in 2010
presented with left lower extrem-
ity pain in the popliteal region as-
sociated swelling for the past 5
days. He has no history of any leg
trauma, recent surgery, bed rest,
travel, malignancy, previous clot-
ting episodes or family history of
hyper-coagulable disorders. He de-
nies any dyspnea or chest pain. His
life style is not significantly seden-
tary. He is a lifetime non-smoker,
with occasional alcohol, marijuana
and cocaine use.

On physical examination, lung
and cardiac exam were unremark-
able. His left lower extremity was
swollen, tense, erythematous and
tense from the calf downward to
the ankle and foot with a positive
Homan’s sign. Dorsalis pedis and
posterior tibial pulses are weakly
palpable.

A duplex ultrasound of the left
lower extremity showed a large
thrombus in the left popliteal,
posterior tibial and peroneal veins
(Fig: 1,2, 3A and 3B). CT abdomen
and pelvis with IV contrast dem-
onstrated significant compression
of the left common iliac vein as it
crosses posterior to the left inter-
nal iliac artery, consistent with
May-Thurner syndrome (Fig: 4).
A spiral chest CT was significant
for subsegmental emboli in the
bilateral lobe pulmonary arter-
ies (Fig: 5, 6 and 7). The patient
was started on therapeutic dose
of enoxaparin for venous throm-

Figure 1

Left Pop V &

Figure 1. Color doppler ultrasonography image of patient’s left popliteal vein.
Left popliteal vein is not compressible due to occlusive thrombus (arrow).

Figure 2

Figure 2. Color doppler ultrasonography image of patient’s left popliteal vein.
Left popliteal vein is not compressible due to occlusive thrombus (arrow).

center to consider the need for
angioplasty and stenting of the left
common iliac vein.

boembolism and was later tran-
sitioned to apixaban. He was
referred to an advanced vascular

St. Vincent Charity Medical Center Journal



Figures 3A, 3B

Left PTV/PER

Figure 3A

Figure 3B

Left PTV/PER ~_

Figures 3A, 3B. Color doppler ultrasonography image showing occlusive thrombus extending to involve the left posterior

tibial and left peroneal veins (arrows).

Figure 4

Figure 4. Enhanced axial CT of the abdomen and pelvis, demonstrating
compression of the left common iliac vein (blue arrow) between the left
internal iliac artery (red arrow) and the vertebral body at the S1 level.

DISCUSSION

May-Thurner syndrome (MTS)
was first described in 1908 by Vir-
chow, who observed that iliofemo-
ral vein thrombosis was five times
more likely to occur in the left leg
than in the rightleg. The syndrome
was not fully understood until the
mid-20th century, when May and
Thurner discovered an anatomi-
cal variant in 22% of 430 cadavers

where the right iliac artery com-
pressed the left iliac vein against
the fifth lumbar vertebra. They pos-
tulated that the chronic pulsations
of the overlying right iliac artery
led to development of a “spur” in
the vein wall and that this spur
would result in partial venous ob-
struction [1].

The classic clinical presenta-
tion is that of a younger female in

Figure 5

Figure 5. Enhanced computed tomography (axial view) of the chest
showing small filling defect in the sub segmental branches of the right

lower lobe (arrow).

the second or third decade of life
with left lower extremity swell-
ing, which is contrasted with our
patient’s presentation as a 65-year-
old male. Compression of the left
common iliac vein in our patient
was noted to be at the S1 level be-
tween the left internal iliac artery
and the sacrum. Swelling was
predominantly noted up to the lev-
el of the knee in our patient, which

correlated with doppler results
noting thrombi in the left peroneal,
popliteal and posterior tibial veins.

Catheter-based venography is
warranted if there is a sufficient
level of suspicion for MTS in a
patient with acute symptoms or
if the patient has advanced
clinical manifestations of chronic
venous disease.

| continued on p.8
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An underrepresented cause of venous
thromboembolism, May-Thurner syndrome

(cont. from previous page)

In the absence of DVT, patients
with only mild symptoms war-
rant conservative management
with compression stockings. For
advanced nonthrombotic MTS
with symptoms/signs of advanced
chronic venous insufficiency, treat-
ment is targeted toward reducing
the severity of the stenotic ve-
nous lesion using angioplasty and
stenting of the affected segment.
Angioplasty of the venous stenotic
lesion alone is not sufficient as
is associated with high recurrence
rates [2]. Stenting is not universally
agreed upon, and recurrence rates
may depend on stent type used [3].
Extending the stent into the
inferior vena cava (IVC) has no
negative impact [4]. Angioplasty
and stenting of MTS lesions also
decreases the recurrence rate of
superficial reflux following ablation
therapies.

If MTS is strongly suspect-
ed in a patient with venous
thromboembolism (VTE),
treatment begins with full
therapeutic anticoagulation,
if not contraindicated. Our patient
was initiated on a full therapeutic
dose of enoxaparin, and was then
switched to apixaban. Therapeutic
anticoagulation should be contin-
ued using similar dosing, moni-
toring and duration as VTE guide-
lines without the presence of MTS.
The DVTs detected were consid-
ered to be provoked in nature by
the external compression of the
left iliac vein. Hence, a minimum
of three months of full therapeu-
tic anticoagulation is warranted
[5]. This patient presented would
have been subjected to indefinite
anticoagulation if not further
investigated, which brings to
question the possible benefits
of investigating for MTS in
patients with unexplained VTE.
Subsequent treatment is aimed
at decreasing the volume of

thrombus using catheter-di-
rected thrombolysis or phar-
maco-mechanical thrombolysis,
evaluating for intrinsic venous
stenosis, and, if present, an-
gioplasty and stenting of the
diseased iliocaval segment. With
successful treatment of MTS,
rates of post-thrombotic syndrome
are less than 10%, compared to
80-90% if no treatment provided.
Following stenting, concurrent
antiplatelet therapy is reasonable,
provided bleeding risk is low.

CONCLUSION

The prevalence of May-Thurner
syndrome (MTS) is unknown
for certain and is likely under-
estimated, largely because most
individuals with this anatomic
anomaly remain asymptomatic.
Clinicians should have a high in-
dex of suspicion for MTS in the
presence of unprovoked DVT in
the left lower extremity, recur-
rent left-sided DVT and/or signs
of chronic venous hypertension.
Angioplasty and stenting of the
affected lesion and subsequent
antiplatelet therapy is the defini-
tive treatment for MTS. For pa-
tients with VTE in the presence
of MTS, anticoagulation manage-
ment is similar to patients with
provoked VTE. Therefore, it can
be argued that in patients with
an unexplained cause with VTE,
investigation for MTS can impact
duration of anticoagulation.
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Figure 6. Enhanced computed tomography (coronal view) of the chest
showing small filling defect in the sub segmental branches of the right lower
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Figure 7

Figure 7. Enhanced axial view of the CT chest showing small filling defect in the
sub segmental branches of the left lower lobe (arrow).

S. Stenting of the venous outflow in
chronic venous disease: long-term
sten-related outcome, clinical, and he-
modynamic result. ] Vasc Surg 2007;
46:979.

5. Jaff MR, McMurtry MS, Archer SI,
et al. Management of massive and

submassive pulmonary embolism, il-
iofemoral deep vein thrombosis, and
chronic thromboembolic pulmonary
hypertension: a scientific statement
from the American Heart Association.
Circulation. 2011;-123:1788

St. Vincent Charity Medical Center Journal



Could Pre-discharge BNP Predict
30 Day Readmission Rate?

By Obinna Obiekezie, MD'?; Gianpietro Zampogna, MD, MS*?; Ryan Choudhury, MD*?; Robert Steele, MD'; Keyvan Ravakhah, MD, MBA*?

Affiliations: 1St. Vincent Charity Medical Center, Internal Medicine Residency Program, 2351 E 22nd St, Cleveland, OH 44115
2 Northeast Ohio Medical University, College of Medicine Faculty, 4209 OH-44, Rootstown, OH 44272

BACKGROUND
BNPisahormone secreted by car-
diac muscle cells of the ventricles
in response to stretching caused by
ventricular blood volume. Itis cur-
rently been utilized in diagnosis of
acute exacerbation of heart failure
as well as for prognostic value post
myocardial infarction. BNP levels
change during heart failure exac-
erbation as well as after therapy
(diuresis). Could pre-discharge
BNP correlate with risk of 30-day
readmission?

METHOD

We conducted a prospective ob-
servational study on patients ad-
mitted with acute decompensated
heart failure who received stan-
dard treatment based on current
guidelines for the management
of CHF exacerbation. BNP was
obtained at the time of admission
as well as on the day of or prior
to the day of discharge. Clinisync
was used to follow up patient’s
readmission within 30 days to our
facility or any other facility within
Ohio.

RESULTS

Of 108 enrolled patients, 94 were
included for analysis. 58 (54%)
patients were evaluated with a
pre-discharge BNP and 50 (46%)
did not have pre-discharge BNP.
Of the 58 patients who had pre-
discharge BNP done, 18 patients
were readmitted within 30 days
and 40 patients were not readmit-
ted within 30 days. The average
admission BNP of the 30-day re-
admission group was 1375.92 vs

1050.81 for those not readmitted.
The average discharge BNP of the
readmitted patients was 1005.95
vs 623.28 for those not readmitted.
The percentage BNP changes (ad-
mission to pre-discharge) in both
groups were found to be statisti-
cally insignificant (p-value=0.418).

CONCLUSION

Pre-discharge BNP did not objec-
tively predict 30-day readmission
rate in patients with acute decom-
pensated heart failure. Though
there was no statistical signifi-
cance in the percentage change in
BNP in 30 day readmitted group
vs non admitted group, the mean
pre-discharge BNP was found to
be higher in patients readmitted
within 30 days.

KEYWORDS
CHF, BNP, Re-Admission, Pre-
discharge

INTRODUCTION

Atmany U.S. hospitals, heart fail-
ure accounts for the most com-
mon discharge diagnosis and it
represents a huge cost for the
national health care budgets.
The current 30-day readmission
rates are greater than 20% which
is very high when compared
to other disease conditions.
According to data from the
Center for Health Information
and Analysis, hospital read-
missions cost Medicare about
$26 billion annually, $17 billion
is spent on avoidable hospital
trips after discharge. As a result,
several studies and resources

Chart1

BNP AT DISCHARGE 2019 FLOW DIAGRAM

ENROLLMENT

Assessed for eligibility (n=108)

e

Excluded (n=14)
* Not meeting inclusion criteria (n=1)
« Not treated for CHF (n=13)

’ Included for study (n=94) ‘

v

‘ ANALYSIS

v
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* Received discharge BNP (n=40)
« Did not receive discharge BNP (n=28)

Readmitted in 30 days (n=26)
« Received discharge BNP (n=18)
« Did not receive discharge BNP (n=8)

have been devoted to reduce
these readmissions. Strategies like
greater fluid removal during hos-
pitalization, optimization of medi-
cal therapy on discharge (ACEI
and Beta blocker) as well as early
follow up within 7 days of dis-
charge have been associated with
areduction in readmissions. How-
ever, there is currently no objec-
tive clinical criteria or scoring sys-
tem for predicting early outcome
after discharge.

BNP is a hormone secreted by
cardiac muscle cells in the ven-
tricles in response to distension
caused by increased ventricular
blood volume. It is currently been
utilized as a supportive diagnosis
of acute exacerbation of heart fail-
ure as well as for prognostication
for post myocardial infarction.

BNP levels change during heart
failure therapy (diuresis) and as
such; assessing pre-discharge lev-
el may help to identify patients at
high risk for readmission.

However, after a review of
the literature freely available on
pubmed, conflicting results show
no consensus on the utility of
BNP at discharge. Papers such as
Kolchi et al show that BNP and
changes in BNP can be related
to future outcomes . Meanwhile
a 2016 study demonstrated only
the ability to stratify patients
based on the BNP at discharge
and not the changes in BNP 6.
Conflicting results like these ex-
emplify the need to further study
this question in detail and in
new and differing populations
of patients.

| continued on p.10
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Could Pre-discharge BNP Predict

30 Day Readmission Rate?
(cont. from previous page)

Table 1
Age 94 69.3 13
Admission BNP 93 1144.7 | 1166.7
Admission Weight (kg) | 94 94.34 29.49
Height (cm) 94 168.94 | 10.89
Admission BMI 94 32.87 9.07
At Home Lasix (mg) 93 36.56 27.127
Discharge BNP 58 742 868
Change in BNP% 58 -31.97% | 33.33
Discharge Weight 93 92.18 28.05
Change in Weight % 93 -2.04 4.58
Length of Stay 94 4.22 3.373

Table 1. Overall Demographics

MATERIALS AND METHODS  information across Ohio, was uti-

Patients

Patients were included if they
were 18 years or older, were ad-
mitted with acute decompensated
heart failure, as documented by
the admitting physician, with BNP
done on admission and prior to
discharge. Patients were excluded
if they were on dialysis or had end
stage renal disease (eéGFR < 15 ml/
min/1.73m?). Patients reserved
the right to decline pre-discharge
testing even after obtaining initial
consent during admission. See
Chart 1 for inclusion/exclusion.

Study Design and Setting

This study was a prospective
observational study that was
conducted at St Vincent Char-
ity Medical Center in Cleveland,
Ohio which served as the primary
admission site for the patients.
CliniSync Health Information,
which accesses patients’ health

lized to follow up on possible 30-
day readmission in other hospitals
within Ohio region.

Enrolled patients received guide-
line directed management for
acute decompensated heart fail-
ure and were assessed daily for re-
sponse by the primary team. The
choice of diuretic agent, route of
administration, dosage and time of
discharge were all determined by
the managing team. Pre-discharge
BNP was done a day prior to dis-
charge or day of discharge.

Trial Oversight

This study was designed by 2 resi-
dents, under the supervision of a
cardiologist, at St. Vincent Char-
ity Medical Center, Cleveland
Ohio. Data were collected by the 3
residents involved in the study. All
the authors had access to the data
and contributed to the interpreta-
tion of results. The protocol was

reviewed and approved by the
institutional review board at the
St Vincent Charity Medical Cen-
ter and the study was performed
in accordance with the principles
stipulated by the institutional re-
view board. All the authors in this
study vouch for the accuracy and
completeness of the data present-
ed in this study.

Statistical Analysis

For the categorical variables,
sex and race, the results are sum-
marized as frequency and percent.
For those variables, to make com-
parisons between 30-day readmis-
sion groups Fisher’s exact test and
the chi-square test of contingency
table data were used, respectively.
Quantitative data are summarized
separately for patients in sev-
eral aggregations: for the entire
group and by 30 day readmission
(code 0 /code 1) type. Also, for the
latter sub-groups, each sub-group
has summary statistics for the
variables (BNP and weight) only
for patients whose paired data
were used.

The summary statistics include
the mean, standard deviation, me-
dian, 25th percentile, 75th percen-
tile, maximum and minimum, as
well as the sample sizes. To com-
pare 30-day readmission groups
for individual variables (except
for eGFR), the “Student” t-test for
independent groups was utilized*.
For the paired data (admission
and discharge BNP and weight),
the “Student” t-test for paired data
was employed. For the eGFR data
(because of its truncated “> 60”
values), it would not be apt to cite
the mean and standard deviation,
but rather summarize the central
location and dispersion of those
data using only the non paramet-
ric statistics the median and inter-
quartile range (IQR) presenting
them as “median (IQR)” with the

form of presentation for the IQR
being “(25th percentile - 75th per-
centile)” [which is the two values
separated by a hyphen].

To compare 30-day readmission
groups for eGFR, the non-para-
metric Mann-Whitney U-test was
utilized. Statistical significance
was taken as p < 0.05. No correc-
tion was made for multiple testing
of data, but it should be noted that
using Bonferroni’s method would
not have removed significance
from any finding. The codes and
variable names used are those
listed in the EXCEL file.

When employing the “Student”
t-test for independent groups, first
Levene’s Test for Equality of Vari-
ances was utilized and only when
the latter had p < 0.10 as evidence
of possible different variances in
the two groups was the t-test op-
tion for different variances used
(which occurred only with the “%
Change in BNP” variable). This
had no effect on any findings of
statistical significance.

RESULTS

A total of 94 patients were includ-
ed for analysis in this prospective
study. See Table 1 for average de-
mographics of the participants.
The average age of participants
was 69.3 years with a standard
deviation of +/- 13. Admission
BNP was 1141.7 with a standard
deviation of +/- 1166.7. Weight,
height, and BMI on admission
were 94.34 kg +/- 29.49, 168.94
cm +/- 10.89, and 32.87 kg/m2
+/- 9.07 respectively. Patients
were taking an average lasix
equivalence dose of 36.56 mg
orally +/- 27.127. BNP at dis-
charge was 742 +/- 868 which was
equivalent to a change of -31.97%
+/- 33.33. Average weight at
discharge was 92.18 kg +/- 28.05,
which was a change in weight
of-2.04% +/- 4.58. Average length
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Table 2
SEX | Not Readmitted | Readmitted | Total
Male (%) 42 (61.8%) 13 (50%) 55 (58.5%)
Female (%) 26 (38.2%) 13 (50%) 39 (41.5%)

Total
Race

AA - African American

68 (72.3%)
| Not Readmitted
49 (72.1%)

26 (27.7%)
| Readmitted

19 (73.1%)

94 (100%)
| Total
68 (72.3%)

AS - Asian 2 (3%) 0 2 (2.2%)
CA - Caucasian 16 (23.5%) 7 (26.9%) 23 (24.5%)
LA - Latino 1 (1.5%) 0 1 (1.1%)
Total 68 26 94

Table 2. 30-Day Readmission Demographics

Table 3

MEAN | Not Readmitted | Readmitted | p-value
Age 69.5 68.85 .829
Admission BNP 1050.8 1375.9 .230
Admission Weight (kg) 97.39 86.38 .106
Height (cm) 169.4 167.8 .52
Admission BMI (kg/m2) 33.7 30.7 158
At Home Lasix (mg) 37.91 33.1 444
Discharge BNP 623.3 1006 A21
Change in BNP (%) -30 -36.4 418
Discharge Weight (kg) 95.2 84 .09
Change in Weight (%) 2.2 -1.5 .553
Length of Stay (days) 4.22 4.23 .99

Table 3. 30-Day Readmissions

of stay was 4.22 days +/- 3.373.
There was no significant dif-
ference in proportions of 30-day
readmissions for either sex (p
= 0.353 Fisher’s exact test) or

race (p = 0.872, chi-square test),
please see Table 2. Overall males
accounted for 55 patients and fe-
males 39. Of the 26 readmissions
interestingly they were half female

and half male, 13 patients each.
This correlates to 33% readmission
for females and 25% readmission
for males in our study.

African American ethnicity

represented the majority of study
participants in both readmission
groups. Caucasians made up the
next largest ethnic group, while
Asian and Latino each accounted
for 2 or 1 patients in this study.
African Americans had 28% read-
mission rate, while Caucasians had
30% readmission rate.

See Table 3 comparing the fol-
lowing variables: Age in years, Ad-
mission BNP, Admission Weight,
Height in cm, and Admission
BMI between the groups based
on readmission. All patients with
data are included; the data are
aggregated irrespective of 30-day
readmission code. The means of
these variables by 30-day read-
mission groups (other than eGFR
whose non-parametric summary
statistics are given below; N.B.,
for eGFR the sample means and
standard deviations are not valid
estimates of those parameters and
should not be presented) were
tested with student t-test for inde-
pendent groups.

No p-values on this analy-
sis were statistically significant.
For comparisons between the not
readmitted versus the readmit-
ted groups the following were
calculated: Admission BNP
1050.8 vs 1375.9, Admission
Weight 97.39 vs 86.38, Height
169.4 vs 167.8, BMI 33.7 vs
30.7, Lasix use 37.91 vs 33.1,
Discharge BNP 623.3 vs 1006,
BNP change -30% vs -36.4%,
Discharge weight 95.2 vs 84,
Weight Change -2.2% vs -1.5%,
and Length of Stay 4.22 vs 4.23.

For the paired values (admis-
sion and discharge) of BNP and
weight the “Student” t-test for
paired data was used to compare
mean values of 30 day readmis-
sion groups, whereupon it was
found that the discharge values
were each very highly significant-
ly less than the admission values

| continued on p.12

Winter 2020

11



Could Pre-discharge BNP Predict

30 Day Readmission Rate?
(cont. from previous page)

(p < 0.001, “Student” t-test for
paired data). The following table
gives the means and standard
deviations for those sets of paired
data, See Table 4.

There were no significant differ-
ences in the distribution of eGFR
values based on 30 day readmis-
sion group (p = 0.408, Mann-
Whitney U-test). The following
tables give the non-parametric
summary statistics for those data
for each 30-day readmission
group, see Table 5.

DISCUSSION

This prospective study docu-
ments and validates that high
pre-discharge blood BNP lev-
els are a strong predictor of
readmission to the hospital within
30 days, however, the change in
BNP from admission to discharge
was found to be statistically
insignificant as it correlates to
readmission rates. This study
showed that patients with pre-
discharge BNP of 1000 and above
are more likely to be readmitted
within 30 days. This population
of patients could be identified as
high risk for 30 day readmission
and hence might require closer
follow up as well as optimization of
their diuretics to obviate the need
for readmission.

Enrolled patients received
guideline directed management
for acute decompensated heart
failure and were assessed daily
for response by the primary team.
The choice of diuretic agent, route
of administration, dosage and time
of discharge were all determined
by the managing team. All pa-
tients were judged to be stable at
discharge, although approximate-
ly 26% were readmitted within
30 days.

Clinisync, a web based elec-
tronic Ohio health information
partnership was used to follow

Table 4
SEX | Not Readmitted | Readmitted | Total
Male (%) 42 (61.8%) 13 (50%) 55 (58.5%)
Female (%) 26 (38.2%) 13 (50%) 39 (41.5%)

Total
Race

AA - African American

68 (72.3%)
| Not Readmitted
49 (72.1%)

26 (27.7%)
| Readmitted

19 (73.1%)

94 (100%)
| Total
68 (72.3%)

AS - Asian 2 (3%) 0 2 (2.2%)

CA - Caucasian 16 (23.5%) 7 (26.9%) 23 (24.5%)

LA - Latino 1 (1.5%) 0 1 (1.1%)

Total 68 26 94
Table 4. Paired Sample T-Testing
up patient readmissions within  ports the national goal of improv- * Coronary Artery Bypass
30 days to our facility or any other  ing healthcare for Americans by Graft (CABG) Surgery
facility within Ohio. Of the 26 pa-  linking payment to the quality ¢ Elective Primary Total Hip
tients that were readmitted to the  of hospital care®. The Affordable Arthroplasty and/or Total Knee
hospital within 30 days: 16 were Care Act requires the Secretary Arthroplasty (THA/TKA)?

readmitted for CHF exacerba-
tion, 2 for chest pain, 2 for HAP,
1NSTEMI, 1lightheadedness and
dehydration, 1 right distal femur
fracture, 1 sepsis, 1 suprathera-
peutic INR, and 1 unknown. Since
our study was statistically insignif-
icant with regard to our primary
endpoint, it is difficult to pinpoint
why the above CHF patients were
readmitted, especially since all
variables that were compared also
were determined to be statistically
insignificant. For the patients that
were not readmitted for CHF, but
were admitted within 30 days for
other reasons, we also can’t say
that CHF was not a factor in the
patient readmissions.

The Hospital Readmissions
Reduction Program (HRRP) is a
Medicare value-based purchas-
ing program that reduces pay-
ments to hospitals with excess
readmissions. The program sup-

of the Department of Health and
Human Services (HHS) to estab-
lish HRRP and reduce payments
to Inpatient Prospective Payment
System (IPPS) hospitals for excess
readmissions beginning October 1,
2012 (i.e., Federal Fiscal Year [FY]
2013). Additionally, the 21st Cen-
tury Cures Actrequires CMS to as-
sess penalties based on a hospital’s
performance relative to other hos-
pitals with a similar proportion of
patients who are dually eligible for
Medicare and full-benefit Medic-
aid beginning in FY 2019.%

CMS uses excess readmission
ratios (ERR) to measure perfor-
mance for each of the six condi-
tions/procedures in the program:

 Acute Myocardial Infarction

(AMI)
¢ Chronic Obstructive
Pulmonary Disease (COPD)
e Heart Failure (HF)
* Pneumonia

As mentioned previously, Ac-
cording to data from the Center for
Health Information and Analysis,
hospital readmissions cost Medi-
care about $26 billion annually,
$17 billion is spent on avoidable
hospital trips after discharge. Fur-
thermore, a retrospective, obser-
vational study done in Thousand
Oaks, CA based on data from the
national 5% sample of Medicare
beneficiaries showed that data
gathered from 63,678 inpatients
with a mean age of 81.8 years were
included in the analysis. All costs
were inflated to $2,015 based on
the medical care component of the
Consumer Price Index. The mean
per-patient cost of an HF-related
hospitalization was $14,631. The
mean per-patient cost of a cardio-
vascular (CV)-related or all-cause
hospitalization was $16,000 and
$15,924, respectively. The cumu-
lative rate of all-cause hospital-
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Table 5

Valid 68
N

Missing 0
Median 62.00
Minimum 16
Maximum 62

25 45.00
Percentiles 50 62.00

75 62.00
a. 30 Day Readmission = 0

Valid 26
N

Missing 0
Median 56.50
Minimum 23
Maximum 62

25 45.00
Percentiles 50 56.50

75 62.00
a. 30 Day Readmission = 1

Table 5. eGFR Distribution

ization was 218.8 admissions per
100 person-years, and the me-
dian length of stay for HF-related,
CV-related, and all-cause
hospitalizations was 5 days.
Also, 22.3% of patients were
readmitted within 30 days, 33.3%
were readmitted within 60 days,
and 40.2% were readmitted with-
in 90 days. Essentially the costs
associated with hospitalization
for Medicare beneficiaries with
HF are substantial and are

compounded by a high rate
of readmission.

Our results appear to be un-
favorable with regard to statisti-
cal significance and relation to
our primary endpoint. However
it should not be overlooked that
high pre-discharge BNP levels are
a strong predictor of 30 day read-
mission to the hospital as seen in
this study. Therefore, appropriate
diuresis and other clinical man-
agement should be targeted to

achieve a goal BNP that isless than
arrival, which in turn should trig-
ger clinicians to draw 2 BNPs, one
on arrival and one on discharge.
This practice will have a two fold
effect: 1) we will attempt to achieve
the best clinical outcome for our
patients and 2) we will have po-
tentially avoided a future payment
reduction from CMS.

Limitations of the study can
mainly be attributed to sample size
and patient follow up.

CONCLUSION

Pre-discharge BNP did not objec-
tively predict 30-day readmission
rate in patients with acute decom-
pensated heart failure. Though
there was no statistical signifi-
cance in the percentage change in
BNP in 30-day readmitted group
vs not readmitted group, the aver-
age pre-discharge BNP was found
tobe higher in patients readmitted
within 30 days.
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Podiatry Residents Share Care
and Compassionate Ear at Annual
Homeless Stand Down

“Hello, my friend. Come and sit
down,” is the familiar greeting
many of Cleveland’s homeless
hear from the team of St. Vincent
Charity Medical Center physi-
cians, residents and students, par-
ticipating in the annual Homeless
Stand Down. The team is there
to provide care for the primary
of mode of transportation for the
homeless—their feet—however,
the greatest gift they give the 1,500
attendees is dignity.

Since the inception of the Stand
Down in 1990, members of the St.
Vincent Charity’s Department of
Podiatry have volunteered to serve
and provide medical screenings at
the annual event for Cleveland’s
homeless. The screenings begin
with the washing of the feet of the
men, women and children who
come to Public Auditorium seek-
ing medical care, food, clothing,
respite and other necessities.

“As a Catholic, mission-driven
hospital, I am always struck as I

begin to care for each attendee of
the image of Jesus washing the feet
of his disciples, which symbolizes
the humility and charity of Christ,”
said Dr. Michael Canales. “As we
treat each attendee, this image re-
minds us of our call to service and
the need to look at them not only
as patients, but as members of the
human race.”

The Stand Down falls at a time
for many of Cleveland’s homeless
that marks the lowest point of the
year. The Christmas season, which
provides many opportunities for
meals and assistance, is over and
the season’s worst weather is upon
Northeast Ohio. “We stand in the
gap of services for a lot of people.
Beyond the medical treatment we
provide, sometimes it is simply re-
specting the dignity and value of
each person, talking to them, giv-
ing them hope that provides the
greatest relief,” said Dr. Canales,
who has assisted with the Stand
Down for 12 years.

Dr. Canales’ most striking mem-
ory from the Stand Down was a
young woman who was homeless
as the result of an abusive rela-
tionship. The woman shared with
Dr. Canales how lonely she was
after the holidays and her daily
struggles moving from shelter to
shelter.

“We saw her at her darkest
hour. While she did not neces-
sarily need medical treatment, I
talked with her for about 15 min-
utes, just as another person, trying
to give her strength and hope. I
gave her my card as she left in case
she needed anything in the future”
Canales said.

Several years later, the woman
returned to St. Vincent Charity,
still with his card in hand, seek-
ing medical treatment. “She ex-
pressed how life-changing our
conversation was. Since we met,
she had turned her life around
and was literally back on her feet.
Simply extending the hand of hu-
manity helped her change her life.
It was uplifting at both ends—for
her and for me,” he said.

Third-year resident Dr. Erin
Younce, who assisted Saturday
with the event for her third year,
said participation in the Stand
Down is an important element of
their medical training and edu-
cation, helping them to embrace
the value of mission-based care.
“Participating in the Stand Down
changes our perspective about
homeless people. There are many
misperceptions, but these are
simply men, women and families
who often still have jobs, but just
don’t earn enough to have a place
tolive. Seeing them, treating them

and talking with them opens our
minds and gives a better sense of
humanity,” she said.

In addition, the event provides
practical clinical experience for
the residents and students. Due
to the time the homeless spend on
their feet - on average more than
5 hours per day - their exposure
to the elements and lack of access
to adequate socks, shoes and hy-
giene facilities, the vast majority
experience some form of foot and
health issues, many of which are
life threatening.

“The feet are a window into a
patient’s health. We can quickly
see the obvious foot issues, such
as an infection or fracture that
causes immediate distress. How-
ever, by looking at the feet we can
also see systemic issues such as
peripheral neuropathy, alcohol-
ism, circulation, diabetes, that we
can refer them for further care at
local clinics and, in some cases,
the ER for treatment. This assess-
ment can often save their lives,”
Dr. Canales said.
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Percutaneous Harvest of Calcaneal
Bone Autograft: Quantification
of Volume and Definition of
Anatomical Safe Zone
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Level of Clinical Evidence: IV Cadaveric

ABSTRACT

Bone grafting is commonly used
in reconstructive foot and ankle
surgery. The calcaneus provides
an excellent site for graft harvest
due to its rich vascularity and ac-
cess to corticocancellous or strictly
cancellous bone. The relatively
thin soft tissue envelope makes
dissection easy compared to more
proximal autograft sites. In this
investigation we quantified can-
cellous autograft volume from the
calcaneus while simultaneously
defining anatomical safe zones and
identifying anatomical structures
at risk. Nine matched-pair (18 to-
tal) fresh-frozen cadaveric below-
knee limbs were utilized. All limbs
were thawed at room temperature
prior to the procedure. Calcaneal
autograft was harvested following
the senior author’s (DJE) tech-
nique. Bone graft was packed and
quantified by podiatric medical
students (BR and JT). An indepen-
dent investigator (KS) meticulous-
ly dissected the lateral calcaneal
soft tissue envelope to determine
rates of neurovascular compro-
mise. Anatomical safe zones were
defined by measurements of the
harvest site compared to vital
anatomical structures. Cancellous
autograft averaging 0.85 cc was

obtained through an average cor-
tical opening of 0.77 cm. The stab
incision is approximately 2.2 cm
anterior to the posterior aspect of
the calcaneus and 1.6 cm superior
to the inferior aspect of the calca-
neus. This incision is an average
1.8 cm from the main branch of
the sural nerve. No neurovascu-
lar damage was found. This study
details percutaneous harvest of
calcaneal autograft for use in fore-
foot or midfoot surgeries with an
emphasis on feasibility of this
additional procedure. The tech-
nique proposed is valuable based
on simplicity, wide anatomic safe
zone, and potential improvement
of surgical outcomes.

INTRODUCTION

Bone grafts are commonly used
in orthopedic surgery to augment
arthrodesis and non-union revi-
sion, enhance fracture healing,
and treat osseous defects’*3. De-
spite the increasing availability
of allograft bone and bone graft
substitutes, autogenous bone graft
has been shown to be superior in
its ability to enhance bone heal-
ing and remains the gold standard
for reconstructive procedures in
the foot and ankle*. Unlike bone
allograft, autogenous bone graft

Figure 1
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Fig 1. Measurement of bone graft volume using 3cc syringe.

has properties which make it vital
to bone healing, stimulation and
growth. Autograft bone is osteo-
conductive in that it provides a
scaffold for osseous and fibrovas-
cular ingrowth and proliferation.
It is also osteoinductive in nature
as it promotes growth factors and
matrix proteins, which help modu-
late cellular processes essential to
bone growth. Additionally, bone
autograft is osteogenic as it pro-
vides osteoblasts, osteocytes, and
precursors that can actively form
new bone>®.

Autografts are divided into
three categories based upon har-
vest site: cancellous, cortical and
cortico-cancellous. Some of the
challenges of autogenous bone
grafting include the potential for
complications at the harvest site.

Due to complications associated
with iliac crest graft harvesting,
like persistent donor site pain , al-
ternative harvest sites in the lower
extremity have been developed
and utilized including the greater
trochanter, distal and proximal
tibial metaphysis and the fibula,
as well as the calcaneus *7. Graft
harvest from iliac crest is associ-
ated with persistent pain which is
commonly associated with a host
of other complications including
hematoma, wound infection, in-
cisional pain, nerve injury, and/or
stress fracture. Proximal tibial har-
vests have documented complica-
tions such as iatrogenic fracture
and hematoma formation *S.

In the foot and ankle, the calca-
neus is a convenient harvest site
from which an autograft can be

| continued on p.16
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Percutaneous Harvest of Calcaneal Bone Autograft: Quantification of Volume
and Definition of Anatomical Safe Zone

(cont. from previous page)

Table 1
Distance Distance Distance | Distance | Distance
Volume
. Neuro- . from from from from from
. of Graft in Diameter . .
Specimen | Age . vascular Lateral Inferior Posterior Sural Peroneal
Cubic . . (cm)
. injury? Malleolus | Calcaneus | Calcaneus | Nerve Tendons
Centimeters
(cm) ((10)) (cm) ((11)) (cm)
1 65 Male 0.7 No 0.5 4 1.5 2.2 1.8 2.8
65 Male 1 No 0.6 3.2 2.3 3.4 3 2.1
2 54 Male 0.5 Yes 0.9 3.7 1.5 25 21 3
54 Male 0.8 No 0.8 2.5 2 2.5 1.6 2
3 63 Female 0.8 No 0.9 3.4 1.5 1.8 1.7 1.5
63 Female 0.8 No 1.5 2.9 1.2 1.1 1.4 1.8
4 70 Male 1.6 No 0.9 3.5 1.8 1.9 1.8 2.5
70 Male 0.4 No 1 2.5 2.3 3.3 1.5 1
5 59 Female 0.9 No 0.7 2.4 1.7 2.4 1.4 1.8
59 Female 0.8 No 0.7 1.9 1.6 21 1.3 2.4
6 63 Female 1.2 No 0.7 2.7 1.4 1.8 1.9 1.5
63 Female 0.7 No 0.8 2.8 1.4 1.7 1.9 2
7 60 Female 0.5 No 0.7 3 1.7 2.2 21 21
60 Female 0.7 No 0.45 3.3 1.2 2.3 1.7 2.3
8 66 Female 1.1 No 0.7 3.8 1.4 2.2 1.9 2.8
66 Female 0.7 No 0.7 29 2 25 1.8 2.6
9 62 Female 1.3 No 0.6 3.8 1.3 2.4 2.4 2.7
62 Female 0.9 No 0.7 3.2 1.7 2 1.8 2.4
Mean 62.44 0.86 0.77 3.08 1.64 2.24 1.84 2.18

Table 1. Raw Data from 18 Cadaveric Limbs. Graft volume and distance of anatomic structures to harvest site are listed.

obtained with low complication
rates >, The calcaneus is a great
source of richly cellular cancellous
and cortico-cancellous autograft
material *°. Cancellous bone grafts
possess an inherent quality of rap-
id revascularization and demon-
strate complete incorporation over
time through the process of creep-
ing substitution °. It is typically
used in areas that do not require

significant structural support, such
as filling small defects or applying
it to prepared joint surfaces to aid
in joint fusion. Advantages of can-
cellous bone graft harvest are that
it requires a minimal incision and
has low morbidity with minimal
cost!’. Additionally, the calcaneus’
relative thin soft tissue envelope
at its posterolateral aspect makes
dissection comparatively easy to

more proximal harvest sites.

The adjunct use of autologous
calcaneal autografts in forefoot
arthrodesis has limited complica-
tions due to minimally invasive
technique and the small amount
of harvested bone. The complica-
tions and morbidity associated
with calcaneal autograft harvest
is not widely studied, however
theoretical disadvantages include

the limited volume of available
graft, the unknown quality of har-
vested bone, potential sural nerve
injury and iatrogenic calcaneal
fracture. A study evaluating cal-
caneal bone-graft outcomes in 210
patients treated by six surgeons
found that 86.2% experienced
no complications, 2.9% indicated
only incisional nerve sensitivity,
1.9% experienced only incisional
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pain, 2% reported only shoe limi-
tations, and 4.8% of responders
had a combination of symptoms.
Only 3 patients (1.4%) showed
more significant complications
including fracture of the graft
site and calcaneal stress fracture
and one patient with permanent
numbness along the sural nerve
distribution 2. These complica-
tions could very likely be a result
of differing harvest techniques
58107, Another case study on inci-
dental CT imaging four years after
calcaneal bone graft harvest for
foot arthrodesis demonstrated the
failure of the calcaneal trabecular
bone to regenerate. The patient re-
mained asymptomatic without an
incidence of iatrogenic fracture,
however the study suggests the
calcaneal graft site should not be
used for a repeat bone-graft har-
vest without advanced imaging
to confirm reconstitution of the
calcaneal harvest bed ®. Hyer et
al. previously reported pain levels
and complications following per-
cutaneous harvest of bone marrow
aspirate of the calcaneus, however
no other forms of morbidity were
evaluated™.

Various harvesting techniques
have been described in the past
with some limitations. For ex-
ample, Biddinger et al. in 1998
described a technique utilizing
an 8 mm round core biopsy for
autograft harvest; however, with
this approach, the medial and lat-
eral calcaneal cortices were pur-
chased, theoretically increasing
neurovascular insult and iatrogen-
ic fracture 8. In 2006, Roukis et al.
described a similar approach using
this 8mm trephine without pene-
trating the medial cortex®. Similar
complications are associated with
this technique and specialized
surgical instrumentation is also
required. In 2006, DiDomenico
and Harrow described a technique

in which a 3.5 mm drill was used
to breach the lateral wall and then
abone curette was utilized to har-
vest cancellous bone to achieve the
desired amount of graft®.

The current study aims to pres-
enta variation of the technique de-
scribed by DiDomenico and Haro,
identify the potential complica-
tions from the calcaneal donor
site, and to define the anatomical
safe zones for efficient execution
of graft harvest. This modified per-
cutaneous technique for harvest-
ing calcaneal cancellous autograft
requires no additional surgical
equipment or power instrumenta-
tion, thereby increasing operating
room efficiency and decreasing
costs associated with allograft use.

MATERIALS AND METHODS
Specimen Preparation

Nine matched-pairs of fresh fro-
zen human cadaveric below-knee
limbs were obtained and thawed at
room temperature prior to the pro-
cedure. All donors were matched
to sex (6 Female, 3 male), general
medical comorbidities, and age
range (62.4 years). Donor crite-
ria included a history free from
previous foot and ankle surgery
or systemic musculoskeletal dis-
eases (osteoporosis, inflammatory
arthropathies, spondylopathies,
etc.). Calcaneal autograft was
obtained via the senior author’s
technique (DJE). Bone graft was
quantified by podiatric medical
students (BR and JT) utilizing a 3cc
syringe and plunger to pack and
measure (Figure 1). An indepen-
dent professor of lower extremity
anatomy (KS) meticulously dis-
sected the lateral calcaneal soft tis-
sue envelope to determine rates of
neurovascular compromise (Fig-
ure 2). Anatomical safe zones were
defined by measurement of the
harvest site compared to vital ana-
tomical structures (Figure 3). An

Figure 2

Fig 2. Dissection of the Lateral Hindfoot.

Figure 3

Fig 3. Harvest site is marked with an 18G needle. Anatomical structures
of the lateral hindfoot are identified and distance from harvest site is
measured and recorded.

L-shaped lateral extensile incision
was performed and all soft tissue
reflected off of the lateral calca-
neus. The diameter of the cortical
breach, any break in the cortex of
lateral calcaneal wall, and location
of the opening was measured and

recorded (Table 1).

Surgical Technique

The instrumentation necessary
for adequate harvest includes:
straight bone curettes, curved
mosquito hemostat, #10 blade,

| continued on p.18
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Percutaneous Harvest of Calcaneal Bone Autograft: Quantification of Volume
and Definition of Anatomical Safe Zone

(cont. from previous page)

Figure 4

Fig 4. Instrumentation for calcaneal bone graft harvest.

Figure 5

Fig 5. Identification of harvest site.

sterile cup (Figure 4). The incision
should be made inferior to the su-
ral nerve and peroneal tendons
on the posterolateral aspect of the
heel. The incision is placed at the

bisection of imaginary lines drawn
between the distal tip of the fibula
and posterior/inferior calcaneus
and the cranial and caudal borders
of the lateral calcaneus (Figure 5).

It is vital that the harvest site be
located within the midsubstance
of the posterior tubercle of the cal-
caneus. This ensures a maximum
amount of graft harvest while
avoiding the important weight
bearing architecture of the ante-
rior and posterior calcaneus.

Once the site is located, a small
stab incision is made parallel to
the sural nerve with a #10 blade
(Figure 6). The incision is carried
down to the lateral wall of the cal-
caneus. A curved mosquito hemo-
stat may be used if blunt dissection
is necessary. Next, a small straight
bone curette is inserted into the
lateral wall of the calcaneus. The
curette is spun back and forth with
the surgeon’s fingers mimick-
ing a “hand drilling” technique.
Once the lateral wall is punctured
the first curette is removed and a
slightly larger curette is inserted
and the process is repeated. Once
a large enough curette is used
(usually 3-4 mm) the surgeon can
safely harvest cancellous bone
graft in an efficient manner. One
must be able to visualize the three-
dimensional orientation of the
calcaneus within his or her mind’s
eye. Cancellous bone is then curet-
ted utilizing an “ice cream scoop”
technique, with care to not violate
the medial calcaneal wall (Figure
7). Once cancellous bone is extir-
pated it is placed into a sterile con-
tainer for later use at the fusion site
(Figure 8).

Results

The average calcaneal cancellous
autograft obtained was 0.85 cc
through an average cortical open-
ing of 0.77 cm. Incision placement
was noted to be within the mid-
substance of the posterior calca-
neal tuber on all occasions. Dis-
tance of harvest site from the sural
nerve was on average 1.85 cm.
Distance of harvest site from the

inferior calcaneus was on average
1.64 cm. Distance of harvest site
from the tip of the lateral malleolus
was on average 3.08 cm. Distance
of harvest site from the posterior
calcaneus was on average 2.24
cm. Distance of harvest site from
the peroneal tendons was on aver-
age 2.18 cm. The medial calcaneal
cortical wall remained intact on
all limbs, and only 1 case of neu-
rovascular compromise was noted.
In that case, the nerve tran-sected
was identified as the lateral calca-
neal branch of the sural nerve.

DISCUSSION

Using the above-described sur-
gical approach, foot and ankle
surgeons can feel confident that
adequate bone harvest can be
completed with little to no asso-
ciated morbidity to the patient.
Additionally, when following
this technique, the surgeon does
not need to rely on intraopera-
tive fluoroscopy to guide incision
placement. This ultimately saves
operative time and cost, and limits
exposure of the surgeon, staff, and
patient to unnecessary ionizing
radiation.

In this study, we determined the
average graft volume to be 0.85 cc.
The senior author has found this
volume to be ideal for primary Ist
MP]J arthrodesis and Lapidus ar-
throdesis cases. This volume can
also be useful for digital arthrod-
esis procedures as well. The near-
est structure of concern to the har-
vest site was identified as the sural
nerve, which was on average 1.85
cm away from the incision. In no
instances was the sural nerve vio-
lated, however there was one in-
stance of transection of the lateral
calcaneal branch. Additionally the
cortical deficit was on average 0.77
cm in size. This is slightly bigger
than the largest curette used for
harvest. At our institution we have
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Figure 6

Fig 6. Incision with #10 blade parallel to the sural nerve.

Figure 8

Fig 8. Bone graft is harvested and placed into a sterile container for later use.

access to weight bearing CT im-
agery. Many of our patients have
participated in other research
projects, and have been scanned
after having calcaneal bone graft
harvested in this fashion. We
have anecdotally noticed that the
medullary void is far greater in
size than the small cortical deficit
(Figure 7).

Harvesting of autogenous bone
graft continues to be a reliable
adjunctive procedure in many

orthopedic surgical cases. Within
the realm of the foot and ankle,
the calcaneus has been identified
as a viable source for autogenous
bone graft>5°. Traditionally, the
techniques employed for harvest
of calcaneal bone graft required
open procedures, or the need for
power instrumentation >°. To our
knowledge, this is the first report of
the quantification of graft volume,
as well as evaluation of anatomical
safe zones for performance of cal-

Figure 7

Fig 7. CT imaging of a post-operative
patient. Note the large medullary void
with minimal lateral wall puncture. The
medial wall was not violated.

caneal autograft bone harvest with-
out the need of power instrumen-
tation or operative fluoroscopy.

The limitations of this study
involve the use of cadaveric speci-
mens as a data source. Although
we did evaluate the anatomical
structures at risk, a clinical cohort
would be necessary to properly
evaluate subjective complaints
from the patient, as well as other
objective complications such as
scarring and wound breakdown.
Additionally, the use of fresh-
frozen cadavers could slightly al-
ter the quality of bone available
for harvest, therefore skewing
the volume results obtained. To
limit this, limbs were thawed only
once prior to graft procurement. A
study on living patients would ulti-
mately eliminate this confounder.

Given the simplicity of our pro-
posed technique and the anatomi-
cally sound safety profile, percu-
taneous harvest of calcaneal bone
graft should be a technique that all
foot and ankle surgeons should be
familiar with. Our study has dem-
onstrated adequate volume for
small joint procedures, and little
risk to surrounding anatomical
structures.
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Quality of Hyperuricemia Management
in Community - Based Primary Care
Clinic Patients

By Inna Perez, MD; James Tamesis, MD; Ryan Choudhury, MD; Anil Pai, MD

BACKGROUND

Gout is one of the most common
rheumatologic diseases in adult-
hood, characterized by tissue
deposition of monosodium urate
crystals, and manifests most fre-
quently as an acute episode of
arthritis. It is a significant cause
of morbidity, and can also be a
source of significant financial
burden to our health care sys-
tem. The National Health and
Nutrition Survey estimates that
around 8.3 million people in the
United States live with gout, cost-
ing $27.4 million annually for the
management of incident cases°.

METHODS

A retrospective chart review was
conducted on all patients from
January 1, 2012 to November
2018. A total of 48 patients were
identified as having a diagnosis of
gout and have at least 1 uric acid
measurement throughout their
follow up with the health care
clinic. The 48 patients were ana-
lyzed for reaching serum uric acid
goals, associated comorbidities,
appropriate follow up, and num-
ber of documented gout flares.

RESULTS

A total of 48 patients were as-
sessed with mean SUA (serum
uric acid levels) of 7.94 mg /dL
+/-1.93 with an average follow up
6.76 months +/- 2.12. The study
consisted of mostly male patients
70.83% and hypertension was
the most common comorbid-
ity 91.67%. In total, 7 patients
(14.58%) reached goal SUA at

least once. Analysis between the
groups meeting goal SUA versus
not meeting goal SUA showed
gout flares 0.86 vs 1.44, respec-
tively with p=.373. Age between
these group was 71.43 versus
60.32, respectively p=0.029.

CONCLUSION

Meeting target SUA did not re-
flect a statistically significant
drop in the rate of gout flares in
this study. Few patients met the
researchers predetermined defi-
nition of adequate follow up and
management for gout. For the
outpatient clinic, gout is being
treated sub-optimally. Improve-
ments in follow up timing, SUA
screening, medication changes,
and surveillance protocols could
be useful in improving patient
management in the future.

BACKGROUND
Gout is one of the most common
rheumatologic diseases in adult-
hood, characterized by tissue
deposition of monosodium urate
crystals, which manifests most
frequently as an acute episode
of arthritis. The National Health
and Nutrition Survey estimated
8.3 million people in the United
States live with gout and it costs
$27.4 million annually for the
management of incident cases°.
Acute gout attacks can be de-
bilitating and are associated with
decreased work productivity and
decreased health-related quality
oflife*5. Worldwide prevalence of
gout, including the United States
continues to increase likely due to

increasing prevalence of its risk
factors such as aging population,
hypertension, obesity, metabolic
syndrome, diabetes mellitus, and
chronic kidney disease %*.

Majority of the acute and
chronic care diagnoses and ther-
apies occur at the primary care
level. Recognition of risk factors
and typical presentations, fol-
lowed by demonstration of uric
acid crystals in the joint aspirate,
can establish the diagnosis with
superior accuracy.

Several clinical societies have
published guidelines establish-
ing guidelines for effective and
appropriate care. Furthermore,
we have effective therapeutic
modalities to reach target serum
uric acid (SUA) and facilitate re-
sorption of uric acid crystals from
the tissues and achieve “cure”
of gout®. Despite advanced un-
derstanding of the pathophysiol-
ogy of hyperuricemia and gouty
inflammation and the extensive
provider practical experience,
substantial quality of care gaps
exist in gout management'. Re-
cent research suggests that Urate
- Lowering Therapies (ULT) are
underutilized and patient adher-
ence issues have been identified
as well ™,

Not properly treated gout can
cause long-term consequences,
including irreversible joint dam-
age and deformity. There are
multiple lines of evidence that
hyperuricemia may play a role in
some renal, cardiovascular, and
metabolic comorbidities also fre-
quently associated with gout.

Given the current guidelines,
we seek to examine the achieve-
ment of target SUA level in pa-
tients on ULT in the outpatient
setting of our facility as well as
identified gaps in hyperurice-
mia management. Additionally,
we want to assess the quality of
medical surveillance and identify
possible barriers to achievement
of target SUA or absence of active
hyperuricemia management.

METHODS

The study is a retrospective chart
review of patients treated for hy-
peruricemia or gout in the outpa-
tient clinics. For the purposes of
this study we will use the follow-
ing definitions.

e Recommended target uric
acid level per 2012 ACR Guide-
lines for Management of Gout is
minimum < 6 mg/dL for all gout
case scenarios, < 5 mg/dL in indi-
viduals with tophi

e Urate Lowering Therapies
(ULT) - allopurinol, febuxostat,
probenecid or pegloticase for the
treatment/prevention of acute
gouty arthritis or chronic gouty
arthritis.

¢ Quality of medical surveil-
lance - frequency of follow up,
which is set at 4 weeks after initia-
tion or modification of treatment,
followed by 6 months confirma-
tion of SUA levels then annually
thereafter, measurement of se-
rum uric acid levels and subse-
quent changes to ULT

This study examined charts of
the patients aged 18 and older of
St.Vincent Charity Health Care

20 St. Vincent Charity Medical Center Journal



Continuity Clinic, who were
treated with ULT (allopurinol,
febuxostat, probenecid or peglot-
icase) or had their SUA level
checked in the past 5 years. Pa-
tient information obtained with
the cooperation of the Depart-
ment of Laboratory Medicine.
The charts were reviewed for
the quality of gout management
through acquisition of the follow-
ing data points: last SUA level,
SUA levels in the previous 5 years,
frequency of SUA measurement,
adjustment of ULT, discontinua-
tion of ULT, frequency of follow
up appointments, lost to follow
up, comorbidities such as hyper-
tension, diabetes and chronic
kidney disease, and persistent so-
cial risk factors including tobacco
and alcohol use. Once tabulated,
the data was analyzed using the
software SPSS and student t-test
were performed between the
groups meeting SUA goals and
those not meeting SUA goals.

INCLUSION CRITERIA
Patients included in this study
were those at least 18 years of
age, managed at our facility in the
outpatient setting for acute and
chronic gouty arthritis or hyper-
uricemia, with at least one SUA
level checked within the past 5
years.

EXCLUSION CRITERIA
Patient excluded were those with
other overlapping rheumatologi-
cal diseases, those without a for-
mal diagnosis of gout, and those
with contraindications to ULT.

VARIABLES

Variables included in the study
include age, gender, BMI, co-
morbidities: type 2 diabetes,
hypertension, hyperlipidemia,
chronic kidney disease, history

of urolithiasis, use of thiazide or
loop diuretics, tobacco and alco-
hol use history, urate lowering
therapy on initiation and follow
up, average dose of ULT, SUA at
initial appointment and SUA on
subsequent follow ups, average
follow up time frame (in months),
and titration of ULT.

RESULTS

A total of 83 charts were flagged
by the laboratory for having SUA
levels checked at our outpatient
clinic within the past 5 years. Out
of the 83 charts review, 35 pa-
tients were excluded due to SUA
levels being checked for reasons
other than having a history of
gout, while 48 patients were in-
cluded for analysis. Average age
was 61.94 years +/- 12.59 years for
standard deviation. Mean BMI
was 31.04 kg/m2 +/- 6.64, mean
number of gout flares was 1.35
+/- 1.58. Average serum uric acid
was 7.94 mg/dL +/- 1.93 and av-
erage months from initial visit to
follow up was 6.76 +/- 2.12. Over-
all, males consisted of 70.83% of
the study with females 29.17%.
Hypertension was the most com-
mon comorbidity present within
the population at 91.67%, fol-
lowed by Hyperlipidemia, CKD
and Type 2 diabetes at 56.25%,
47.92% and 25% respectively.
Among the study population,
37.5% remained of Thiazide di-
uretics while 27.08% were receiv-
ing loop diuretics for other medi-
cal conditions. Finally, 47.92%
of the patients continued to have
documented alcohol use and 25%
admitted to using tobacco prod-
ucts on follow up after diagnosis
of gout.

Among the 48 patients re-
viewed, only 7 (14.58%) had
achieved their SUA goal at least
once on follow up. Furthermore,

Uric Acid Overall Data
Mean Std. Deviation
Age 61.94 12.59
BMI (kg/m2) 31.04 6.64
Gout Flares 1.35 1.58
Serum Uric Acid 7.94 1.93
Months Until Follow Up 6.76 212
Frequency | Percentage
Male 34 70.83%
Female 14 29.17%
Diabetes 12 25%
No Diabetes 36 75%
Hypertension 44 91.67%
No Hypertension 4 8.33%
Hyperlipidemia 27 56.25%
No Hyperlipidemia 21 43.75%
Chronic Kidney Disease 25 47.92%
No Chronic Kidney Disease 23 52.08%
Loop Diuretic Use 13 27.08%
No Loop Diuretic Use 35 72.95%
Thiazide Diuretic Use 18 37.50%
No Thiazide Diuretic Use 30 62.50%
Tobacco Use 12 25%
No Tobacco Use 36 75%
Alcohol Use 23 47.92%
No Alcohol Use 25 52.08%
Treatment Changed 9 18.75%
Treatment Not Changed 39 81.25%
Achieved Goal 7 14.58%
Did not Achieve Goal 41 85.42%
Good Follow Up 2 95.83%
Not Good Follow Up 46 4.17%

| continued on p.22
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(cont. from previous page)

39 (81.25%) patients did not have
any changes made to their ULT.
Despite this, there was no sig-
nificant difference noted among
those who had achieved their
SUA goal with regards to change
in medication regimen (p-value
0.176). There was a significant
difference though among patients
who had achieved their SUA goal
in regards to timeframe for fol-
low up, with 4.84 months to fol-
low up for those with SUA < 6 vs
7.03 months for those with SUA >
6 (p-value 0.028). There was no
significant difference though with
number of flares between the two
groups, with 0.86 episodes (SUA
< 6) vs 1.44 episodes (SUA > 6)
(p-value of 0.373). Significant
difference was noted in terms of
age groups, with individuals at a
mean of 71.43 years of age more
likely to have reached SUA goals
compared to the mean of 60.32
years of age who did not reach
SUA goals (p-value 0.029). Final-
ly, there were no significant dif-
ferences between the two groups
in terms of comorbidities, social
habits, and use of loop and thia-
zide diuretics.

DISCUSSION

According to the American Col-
lege of Rheumatology (ACR)
2012 Guidelines in Management
of Gout, SUA goals should be less
than 6 mg/dL in patients, with a
goal of < 5 mg/dL in patients with
tophaceous gout. Despite no ac-
tual consensus on frequency of
follow up for SUA levels, experts
recommend rechecking SUA
levels 2-4 weeks after initiat-
ing ULTs, followed by 3 then 6
months interval for the first year,
and annually thereafter. Apply-
ing the guidelines to our study,
we can see that the majority of
our patients did not achieve such
goals. The poor adherence to the

guidelines could be related to the
lack of knowledge by the medical
residents in managing hyperuri-
cemia in gout per ACR guidelines,
poor patient compliance and fol-
low up, and the low number of pa-
tients being treated for gout at our
outpatient clinic leading to lack of
exposure for the residents.

Interestingly, there were no
statistically significant differences
in terms of SUA goals, other than
average age. When ULT was ti-
trated there was a significant dif-
ference in terms of closer follow
up of SUA. Potentially, patients
who were more likely to follow
closely with their primary care
physicians are also those who are
more likely to be compliant with
their regimen. Furthermore,
there appears to be no correlation
between achieving SUA goals and
the number of documented flares
experienced in the patient popu-
lation. In contrast to ACR guide-
lines, American College of Physi-
cians (ACP) 2017 guidelines for
Management of Gout no longer
recommend treating to a certain
SUA level as they mention a pau-
city of studies supporting treating
to goal to avoid gout flares 2. The
findings above may potentially
support the ACP recommenda-
tion, though lack of strict follow
up and titration to SUA goals were
only accomplished in such a small
amount of the study population
that this conclusion cannot be
made with certainty.

The larger number of males in
the study (70.83%) coincide with
the sex distribution of gout in the
general population. In terms of
risk factors, in this study there
were no correlations seen be-
tween persistence of risk factors
and achieving SUA goals, partic-
ularly being on thiazide diuretics
and using alcohol, two commonly
reported risk factors associated

SUA Goal T-test

SUA > 6
Mean Age 71.43 60.32 .029
Mean BMI (kg/m2) 30.81 31.08 .925
Mean Gout Flares 0.86 1.44 373
ME?I'; i‘;:m 4.77 861 | <.001%%*
Mea';o"::gcv“l’fpum" 4.84 7.03 028
T°t?;,';:§g:f)"°y 7 (14.6%) | 41 (85.4%)
Male 4 (57%) | 30 (73%) .399
Female 3(43%) | 11(27%)
Diabetes 1(17%) | 11 (27%) .489
No Diabetes 6 (83%) 30 (73%)
Hypertension 7 (100%) | 37 (90%) .399
No Hypertension 0 4 (10%)
Hypetlipidemia 2(29%) | 25 (61%) 115
No Hyperlipidemia 5 (71%) 16 (39%)
K dn‘;';’g?:’ease 4(57%) | 21(51%) | .778
omoare | s | 2040w
Loop Diuretic Use 3 (43%) | 10 (24%) .320

No Loop Diuretic Use | 4 (57%) 31 (76%)

Thiazide Diuretic Use | 2 (29%) 16 (39%) .607
et s | 25t
Tobacco Use 1 (14%) 11 (27%) .489

No Tobacco Use 6 (86%) 30 (73%)
Alcohol Use 3 (43%) 21 (51%) 778
No Alcohol Use 4 (57%) | 20 (49%)

Treatment Changed 0 9 (22%) 176
Nzrteg:;’:g; g 7(100%) | 32 (78%)

Good Follow Up 0 1 (5%) .560
Not Good Follow Up | 7 (100%) | 40 (95%)

***p-value reported as part of standardized reporting for t-test,
not for hypothesis testing
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with acute flares in gout. Poten-
tially being on ULT removes the
risk associated with the above
factors, though because of the low
power of this study, it is difficult to
make this assumption.

These results suggest that pa-
tients suffering gout could have
potential to benefit from further
optimization of their medical
management per ACR guidelines.
Based on our findings, quality im-
provement is necessary to initi-
ate changes in the clinic setting
to achieve these goals. A PDSA
(plan, do, study, act) format proj-
ect could potentially study and
implement a standardized treat-
ment algorithm for outpatients
leading to improved follow up,
medication titration, and achiev-
ing SUA goals. Introducing im-
provements to the EHR system
is another possible improvement.
This would benefit patients by
likely reducing the number of
gout flares while also prevent-
ing tophi formation. Additional
studies looking at the ability to
titrate patients off gout medica-
tion warrants investigation as no
standards are currently advocated
for practice.

Despite the findings of the
study, it is difficult to come up
with more generalized conclu-
sions due to the low number of
patients. Furthermore, there
were also difficulties obtaining
data due to inconsistencies with
the documentation for gout, par-
ticularly the goals for when to fol-
low up on SUA levels, medication
compliance and reasons for modi-
fying treatment regimens. Limi-
tations of this study include small
sample size and single urban cen-
ter for patient demographics.

CONCLUSION
Few patients met our predeter-
mined definition of adequate

follow up and management for
gout. Meeting target SUA did not
reflect a statistically significant
drop in the rate of gout flares in
this study. Also other factors such
as thiazide use, smoking, or alco-
hol use did not significantly alter
the number of gout flares. For the
outpatient clinic, gout is being
treated suboptimally and efforts
to improve patient care are war-
ranted. Improvements in follow
up timing, SUA screening, medi-
cation changes, and surveillance
protocols could be useful in im-
proving patient management in
the future.
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