
REACHING PROTEIN GOALS IN THE ICU WITH DOCUMENTED SUPPLEMENTATION 
Jocelyn Claytor, PharmD, Lucy Stanke, PharmD, BCPS, BCCCP, Connie Brenstuhl, RD, Susan Sullivan, 

RD, and Tara Beighle, RD 
New Hanover Regional Medical Center 

Wilmington, North Carolina 
Platform or Poster 

 
Nutrition support plays a vital role in the critically ill patient’s hospital admission by preserving muscle mass 
and preventing long term disability. To combat protein wasting during acute illness, guidelines recommend 
initiating enteral nutrition within 48 hours of ICU admission and adequate protein nutrition of 1.2-2 g/kg/day. 
Medications providing additional non-nutrition calories create challenges to reach adequate protein intake 
with enteral feeding alone. Though studies suggest protein supplementation is appropriate to achieve high 
protein intake, limited studies address how to improve physical delivery of protein supplementation. The 
purpose of this project was to assess daily protein intake before and after nursing documentation of protein 
supplement administration in patients receiving enteral nutrition. 
  
This was an Institutional Review Board approved, single-center, retrospective analysis of adult patients 
located in the ICU receiving enteral nutrition for no less than four days while mechanically ventilated and 
receiving propofol. This pre-post analysis assessed protein goals reached in mechanically ventilated 
patients before and after liquid supplemental protein was dispensed from a hospital pharmacy, documented 
on a medication administration record (MAR), and then administered by nurses. The primary outcome was 
percent grams of goal protein requirements reached after protein supplementation on day five of enteral 
nutrition. Secondary outcomes assessed percent grams of goal protein requirements reached on days one 
through four of enteral nutrition, percent of patients achieving goal protein requirements on day five of 
enteral nutrition, and weight-based protein intake. Statistical analysis was performed using descriptive 
statistics and students t-test. 
 
There were 288 patients reviewed, of which 150 met inclusion criteria with 100 patients in the pre-
intervention and 50 patients in the post-intervention. Baseline characteristics were similar between groups 
though post-intervention did have more patients with BMI ≥ 30 kg/m2. On day five of enteral nutrition, the 
pre-intervention group received 57.2% of goal amino acid. In the post intervention group, patients received 
87.7% of goal amino acids. The total overall protein received was greater in the post-intervention group (p 
< 0.0001).  
 
The addition of protein supplementation to the MAR, with nursing administration and documentation, 
demonstrated the process significantly increases patient’s protein intake in the ICU. Overall, patients 
receiving protein supplementation met 88% of recommended amino acid goal by day five of enteral 
nutrition. Previous studies do not address protein delivery processes in the ICU. This study shows adding 
protein supplementation to the MAR ensures patients receive higher protein while on enteral nutrition and 
other calorie contributing medications.  
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Title: Native Valve Endocarditis with Group B Streptococcus, Severe Sepsis and Multi-Organ Failure 
 
Introduction: Streptococcus agalactiae (GBS) is a bacteria usually associated with infections in 
newborns and pregnant women. It rarely causes invasive infection in healthy adults and is an uncommon 
cause of infective endocarditis. A literature review study found GBS to cause 1.7% of all cases of 
bacterial endocarditis. Although endocarditis secondary to GBS is uncommon, it can cause serious 
complications and is associated with a high mortality rate despite surgical intervention.  
 
Case Description: A 68-year-old female with past medical history of hypertension, hyperlipidemia, 
osteoarthritis, chronic back and bilateral knee pain, lumbar spine canal stenosis, seizure disorder 
presented to the ED with lethargy and confusion. On exam she was tachypneic, hypotensive, disoriented. 
EKG showed a new right bundle branch block. Labs showed leukocytosis, acute renal failure, troponemia, 
lactic acidosis. Shortly after her presentation she briefly went into cardiac arrest with return of 
spontaneous circulation. An arterial line showed a widened pulse pressure indicating aortic insufficiency. 
An echocardiogram showed tricuspid vegetations with severe tricuspid regurgitation, aortic valve 
vegetations with severe aortic insufficiency, mitral vegetations with mitral regurgitation, and possible 
aorto-mitral curtain abscess/perforation. She was admitted to the ICU with multi-organ failure requiring 
multiple vasopressors and died the next day. Two sets of blood cultures were positive for beta-hemolytic 
streptococcus group B. 
 
Discussion/Conclusion: The patient had one major and two minor Duke criteria for endocarditis evident 
by echocardiogram showing endocardial involvement, vascular phenomena as shown by new RBBB, and 
positive blood culture. Literature review shows that infective endocarditis with GBS is rare. This case 
highlights the severity of illness caused by native valve endocarditis caused by GBS as this patient went 
from being in her normal state of health the day prior to her presentation and quickly suffered from multi-
organ failure, and eventually death. The patient had recent bilateral knee steroid injections, which could 
have been the source of her infection as she has no other risk factors for endocarditis. 
 
Patients with infective endocarditis caused by GBS can deteriorate quickly. Studies have shown mortality 
rates from 10-40% with native valve involvement, and even higher in prosthetic valves. Patients can also 
suffer from heart failure and complications of septic emboli such as septic pulmonary embolism, 
endophthalmitis, and intracranial lesions/infections. These patients require aggressive antibiotic treatment 
along with appropriate imaging and work up to evaluate for further complications. B-lactam antibiotics in 
combination with aminoglycosides have been shown to have a synergistic effect in treating GBS. These 
patients also require cardiac surgery evaluation, however they still suffer from high mortality rates despite 
surgical intervention.  
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 Distributive shock, overall, is a condition that has gained an increased amount of attention in 
relation to the Surviving Sepsis campaign. However, limited information is available regarding its 
treatment in the post cardiac surgery setting. This case review will explore treatment techniques utilized in 
the setting of a complex surgical repair for infective endocarditis through the combined use of advanced 
modalities, including: veno-arterial extracorporeal membrane oxygenation (VA-ECMO), and therapeutic 
plasma exchange (TPE), in combination with vasopressor and ventilatory management.  

 35 year old female who underwent an aortic valve replacement (AVR), pericardial patch of aortic 
root abscess, mitral valve repair (MVr), and tricuspid valve repair (TVr) secondary to infective endocarditis 
from intravenous drug use. Intraoperative course was complicated by difficulty to wean from 
cardiopulmonary bypass (CPB), initiation of inhaled nitric oxide, and administration of methylene blue for 
refractory hypotension. Upon arrival to the CVICU, the patient remained hypotensive despite high doses 
of vasopressors (norepinephrine equivalent of 0.38 mcg/kg/min) with a mixed acidosis receiving maximal 
ventilatory support.  

 Literature states that roughly 5-50% of patients are at risk of developing distributive shock in the 
post-operative period with an associated high risk of morbidity and mortality.i However, information 
regarding its treatment is lacking. Because vasoplegia is a diagnosis of exclusion, the decision was made 
to cannulate the patient for VA ECMO for additional circulatory support in the setting of profoundly low 
SVR without identifiable cause. Following cannulation, the patient’s vasopressor support decreased 
(norepinephrine equivalent of 0.26 mcg/kg/min) but serum lactate level remained elevated. 

 TPE serves beneficial for the removal of circulating injurious molecules, specifically inflammatory 
cytokines. ii iii In the setting of infective endocarditis and exposure to CPB circuit, this modality was felt to 
be a suitable option. Norepinephrine equivalent decreased initially to .02 mcg/kg/min and subsequently all 
vasopressor support was titrated off within one hour after the end of exchange.  

 This patient’s hemodynamics remained stable with de-escalation to VV ECMO support on post-
operative day 1. She was later decannulated from VV ECMO with eventual survival to hospital discharge.  
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WHEN A ZEBRA VENTURES IN: HOW A PATIENT SURVIVED A FATAL INFECTION FROM 
CLOSTRIDIUM SORDELLI 

Introduction: Clostridium sordelli is a gram-positive, anaerobic bacillus rarely encountered as a human 
pathogen. Most commonly, these infections occur after trauma, childbirth, and routine gynecological 
procedures, and are associated with a mortality rate approaching 80%. We present an interesting case of 
septic shock secondary to Clostridium sordelli from injecting methamphetamine into breast.  

Case Presentation: A 37-year-old healthy female with a medical history of insulin-dependent diabetes 
mellitus and intravenous drug abuse presented to an outlying facility with complaints of pain and swelling 
under the left breast for a week after injecting methamphetamine into the nipple. On examination of the 
breast, there was an erythematous, indurated, and painful area of fluctuance measuring 1-2 cm at 5 to 6 
o'clock position. She was afebrile, tachycardic (120/min), and tachypneic (23/min). Initial laboratory 
results revealed leukocytosis of 25x10^3/mcL with a left shift, hemoconcentration with hemoglobin 19.5 
g/dL, and mild transaminitis. Ultrasound showed complex subcutaneous fluid collection, 4.3 x 3.1 cm 
consistent with an abscess. Vancomycin and zosyn were administered, and she underwent incision and 
drainage of the abscess. Operative cultures were positive for Clostridium sordelli sensitive to clindamycin. 
Despite source control and antibiotic coverage, she developed septic shock requiring vasopressor 
support and was transferred to our facility for further care. Her hospital course was complicated requiring 
mechanical ventilation, prolonged infusions of vasopressors, dialysis for acute renal failure, and additional 
debridement of necrotic tissue at the original site of infection. After 14 days she improved enough to 
transition to the floor where she required physical therapy for ICU acquired weakness and ultimately 
further debridement of her left breast. 

Discussion: Clostridium sordelli infection in injection drug users is a rare but frequently lethal infection. In 
a review of 45 reported cases of Clostridium sordelli infection between 1927-2006, the majority of cases 
were associated with abortions, childbirth, trauma, or surgery. Unlike other common pathogens 
associated with this population, toxin production drives mortality and must be suppressed appropriately. A 
high degree of suspicion is required in patients with injection drug use, soft tissue infection with increasing 
white blood cell count, hemoconcentration, and septic shock. 
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Background: Continuous intravenous insulin infusion therapy is a cornerstone of Diabetic Ketoacidosis 
(DKA) treatment. Dosing and titration of insulin infusions has historically been driven by standardized 
institutional treatment algorithms. These algorithms are often complex and require human interpretation 
which increases the risk of medication errors. Furthermore, these algorithms do not account for patient-
specific factors that may influence an individual’s blood glucose level and insulin sensitivity. Programs for 
computerized decision support software (CDSS) for glycemic management have recently become 
available and aim to optimize blood glucose management in patients with DKA. Unlike traditional insulin 
titration algorithms, these programs incorporate patient-specific factors and response to insulin therapy to 
predict the appropriate insulin dose.  

Our institution currently utilizes CDSS for DKA glycemic management. Prior to utilization of CDSS, our 
institution utilized a standardized algorithm to dose insulin. There has been no institutional comparison of 
patient outcomes in DKA before and after CDSS implementation. The aim of this study was to evaluate 
the impact of CDSS on ICU length of stay for patients with DKA. 

Methods: This was a single-center, retrospective review that assessed outcomes for adult patients with a 
clinical diagnosis of DKA admitted to the medicine ICU receiving either a standard algorithm-based insulin 
infusion (Group 1) against patients receiving insulin infusions via CDSS (Group 2). Patients in Group 2 
were excluded if they spent more than 25% of their time on an insulin infusion in the Emergency 
Department. The primary outcome of the study was ICU length of stay. 

Results: Each group included 130 patients. Median ICU length of stay (days) was similar in both groups 
(Group 1: 1.66, Group 2: 1.90; 95%CI -0.45-0.07, p=0.15). Implementation of CDSS was associated with 
a significant reduction in the incidence of mean hypoglycemic events (Group 1: 0.1308, Group 2: 0.0308; 
95%CI 0.02-0.18, p=0.01) and significantly more median total units of intravenous insulin received (Group 
1: 52, Group 2: 99; 95%CI 39.50-54.25, p<0.01). There was no difference in median days hospitalized 
(Group 1: 3.51, Group 2: 3.89; 95%CI -0.93-0.35, p=0.39) or median hours on insulin infusion in the ICU 
(Group 1: 17.16, Group 2: 17.80; 95%CI -3.76-1.73, p=0.44). 

Conclusions: Compared to algorithm-based approach, CDSS-based insulin replacement did not reduce 
the length of ICU stay but did reduce the number of hypoglycemic events experienced by patients 
suggesting CDSS-based insulin replacement may be safer than an algorithm-based approach.  A larger, 
prospective study to validate these findings is warranted. 
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TISSUE PLASMINOGEN ACTIVATOR ADMINISTRATION VIA PURGE SOLUTION IN SUSPECTED 
IMPELLA THROMBOSIS 
 
Background: 
Impella (Abiomed, Danvers, MA) percutaneous ventricular assist devices are temporary microaxial flow 
devices that can provide mechanical support in cardiogenic shock. They are associated with a 7-13.3% 
incidence of hemolysis, which may lead to device thrombosis. Impella thrombosis can result in decreased 
flow rate and device failure. Anticoagulant purge solutions are used to prevent this complication, but 
minimal guidance exists for management of suspected device thrombosis. A limited number of case 
reports describe administration of tissue plasminogen activator (tPA) via device purge solution. We report 
a case series of patients who received tPA purge solution for suspected Impella thrombosis.  
 
Methods: 
This observational study describes the clinical course and outcomes of patients receiving tPA through an 
Impella device. Six patients received tPA purge solution at our institution between December 2017 and 
July 2020. Data collection was performed by retrospective chart review, and included parameters of 
device function (flow rate, purge pressure, purge fluid rate), hemolysis (LDH, plasma hemoglobin), and 
coagulation (aPTT) prior to, during, and following tPA administration. Data characterizing tPA use 
including dose, concentration, and number of administrations was collected as well. Documented clinical 
bleeding events were also recorded.  
 
Results: 
All six patients demonstrated increased purge infusion rate and decreased purge pressure following tPA 
purge solution administration. However, this response was transient and required repeat administration in 
four patients. Administration of tPA allowed the Impella to remain in place until appropriate weaning of 
mechanical support in four patients. One patient required device exchange following tPA administration, 
then received two more administrations after placement of a second Impella. This device also required 
removal and was replaced with an intra-aortic balloon pump. One patient experienced continued device 
malfunction after eight administrations of tPA purge solution, ultimately requiring device exchange. This 
patient also experienced diffuse alveolar hemorrhage during tPA therapy. Another patient developed 
hematochezia requiring blood transfusions.  
 
Conclusions: 
Our findings add to the limited literature describing tPA administration via purge solution. We conclude 
that this is a reasonable salvage therapy for suspected Impella thrombosis to prevent device exchange, 
though some patients may fail therapy and experience clinical bleeding. 
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Background: Myxedema coma is a rare yet life-threatening endocrinological emergency which, if missed, 
can result in significant morbidity. It is caused by low thyroxine concentration (Free T4) and results in a 
constellation of symptoms characterized by altered mentation, hypothermia, bradycardia, hypotension 
and hypoglycemia.1,2 Because of these nonspecific symptoms, myxedema coma may be misdiagnosed. 
We present a case of myxedema coma who was originally presumed to have altered mental status due to 
hypoglycemia. 
  
Description of the case:  
A 69-year-old male presented due to concerns for altered mentation. He was found to have a fingerstick 
blood glucose of 21 mg/dl which was promptly treated by first responders. However, he revealed himself 
to be a much more complex and emergent medical conundrum upon arrival to the emergency department 
with persistent encephalopathy, hypothermia of 28.3℃, bradycardia with a heart rate of 37 bpm, 
hyponatremia of 121 mmol/l and a serum glucose of 700 mg/dl in the emergency department. Upon 
further investigation, he was found to have a negative serum and urine toxicology screen, an arterial 
blood gas with metabolic acidosis and no hypercapnia, with renal function at baseline and more 
importantly, with a thyroid stimulating hormone of 140.1 mcIU/mL and Free T4 level of 0.25 ng/dL. He 
was treated with intravenous levothyroxine and hydrocortisone with dramatic improvement of his 
mentation and lab abnormalities. He then revealed a history of feeling “foggy” with decreased bowel 
movements and oral intake for several days prior to presentation. Once more alert, he also admitted 
having underlying hypothyroidism and inconsistent outpatient care. Of note, the patient also had a history 
of atrial fibrillation for which he was on maintenance amiodarone. 
  
Conclusions and outcomes: What started off as an episode of probable pseudohypoglycemia from 
hypothermia3,4 this case revealed itself to be a much more life-threatening ailment. The patient’s altered 
mentation was due to a more insidious etiology, uncontrolled hypothyroidism which likely was 
multifactorial in the setting of inconsistent outpatient follow up and medication use in the setting of 
continued prolonged amiodarone use5, which was discontinued upon discharge and cold exposure. If left 
undiagnosed and untreated, consequences can be lethal in myxedema coma in up to 25-52% of patients, 
but also can include coma, seizures, respiratory failure, GI bleed and ileus.6,7,8,9,10,11 Prompt evaluation 
and treatment in a critical care setting should be pursued in this patient to minimize adverse outcomes. 
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GRIP STRENGTH AS A PREDICTOR OF FRAILTY IN GERIATRIC TRAUMA PATIENTS 
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Background: 

Frailty is a predominant predictor of poor outcomes in older populations and has been shown to correlate 
with discharge disposition. This correlation has been demonstrated in the geriatric trauma population as 
well. A multitude of frailty evaluation tools exist, but these tools can be time consuming and cumbersome 
to use. The aim of this study is to evaluate if grip strength can be used as a single or predominant clinical 
factor alone in the geriatric trauma patient to allow for a quicker estimation of patient frailty.  

Methods: 

We performed a prospective analysis on geriatric trauma patients presenting to our Level I trauma center 
from November 2019 through March 2020. Inclusion criteria were age 65 and older and admission to the 
trauma service. Exclusion criteria included GCS <15, any neurologic deficit involving the dominant upper 
extremity, traumatic injury to the dominant upper extremity, and inability to participate. The patients were 
initially evaluated at admission using the Johns Hopkins Frailty Assessment Score and average grip 
strength. Injury severity score (ISS), length of stay (LOS), discharge disposition, and demographics were 
also evaluated. The study was paused due to COVID-19, and this initial review was completed as proof of 
concept. 

Results:  

Thirty-four patients were enrolled, and four had no data recorded. Sixteen of the subjects were female 
and 14 were male. Mean female ISS was 9.94 (std dev 3.43), and 7.64 for males (std dev 4.83). Mean 
female average grip strength on admission was 13.87 (std dev 3.48), and 28.62 for males (std dev 28.6).  
Mean female frailty score (0 non-frail; 1-2 pre-frail; 3-5 frail) was 2 (std dev 1.21) and 1.36 for males (std 
dev 1.01). Dispositions were reported as either home, rehabilitation, or skilled nursing facility. Length of 
stay ranged from 1-16 days. Bivariant analysis was used for statistical analysis. There was no association 
between average grip strength and length of stay (p-0.8132) (Figure 1). No association was found 
between frailty score and length of stay (p-0.9818) (Figure 2). ISS also was not associated with length of 
stay (p-0.5882) (Figure 3). There was also no association between disposition and length of stay (p-
0.1190) (Figure 4). 

Conclusions:  

Literature suggests a strong correlation between frailty score and grip strength with geriatric trauma 
outcomes. We anticipate that as the study pause due to COVID-19 comes to an end, more data will 
reveal a strong correlation between grip strength and outcomes despite the lack of correlation seen with 
this small sample size. 



 
Figure 1. Bivariate Fit of Length of Stay (days) By Average Grip Strength on Admission 
 

 
Figure 2. Bivariate Fit of Length of Stay (days) By Fraility Score 
 
 



 
Figure 3. Bivariate Fit of Length of Stay (days) By Injury Severity Score 
 

 
Figure 4. Oneway Analysis of Length of Stay (days) By Disposition (home,SNF,other) 
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Title:  
Accuracy of a Modified 4Ts Score in Predicting Heparin-Induced Thrombocytopenia in Critically Ill 
Patients: A Pilot Study 
 
Background:  
Thrombocytopenia is common among critically ill patients, and the cause is often multifactorial. The 
incidence of heparin-induced thrombocytopenia (HIT) is low; however, HIT is frequently high on the 
differential. Society guidelines recommend calculating a pre-test probability score prior to performing 
laboratory testing, for which the 4Ts score is widely utilized. The HIT Expert Probability (HEP) score is 
another scoring method; however, it is rarely utilized in practice given its complexity. Initial validation 
studies of the 4Ts score demonstrated a high negative predictive value (NPV) (0.992); however, accuracy 
has been questioned in critically ill patients. The purpose of this pilot study was to assess the accuracy of 
a modified pre-test probability scoring tool designed for critically ill patients (intensive care unit (ICU)-4Ts 
score) compared to the 4Ts and HEP score. A comparison of the 4Ts and ICU-4Ts scoring tools is 
included in Table 1. 
 
Methods:  
This was a retrospective, single-center cohort pilot study. Adult patients admitted to an ICU who 
underwent testing for HIT from 11/1/2016 to 4/30/2020 were included. Patients were excluded if a 4Ts 
score was not documented by the medical team at the time of HIT testing. The diagnosis of HIT was 
determined by the medical team, or by two investigators if the patient expired prior to final designation. 
The documented 4Ts score was recorded and a blinded researcher retrospectively calculated an ICU-4Ts  
and HEP score for included patients. The primary objective was to compare sensitivity, specificity, 
positive predictive value (PPV), and NPV between the scoring tools.  
 
Results:  
One-hundred eighty-two patients were included, of which 11 (6%) were diagnosed with HIT. Results are 
included in Table 2.  
 
Conclusions:  
The ICU-4Ts score had a higher sensitivity and NPV compared to the 4Ts score, and performed similarly 
to the HEP score. The results suggest a modified ICU-4Ts score may better predict the diagnosis of HIT 
and reduce the complexity of the HEP score. Future prospective validation studies are needed to confirm 
the utility of this scoring tool.  
 

 

 

 

 



Table 1. Comparison of 4Ts and ICU-4Ts Scoring Tools 

4Ts Score ICU-4Ts Score 
Thrombocytopenia: Thrombocytopenia: 

2 points 
Platelet count fall > 50% and platelet 

nadir ≥ 20 

All platelet count values known: 

2 points Platelet count fall > 50% and platelet 
nadir ≥ 20 

1 point 

Platelet count fall 30%–50% or platelet 
nadir 10–19 

1 point Platelet count fall 30%–50% or platelet 
nadir ≥ 20 

0 points Platelet count fall < 30% or platelet 
nadir <20 

0 points 
Platelet count fall < 30% or platelet 

nadir < 10 

Platelet counts unknown due to transfer: 

1 point ≤ 10 days OSH & platelet nadir ≥ 20 

0 points > 10 days OSH & platelet nadir < 20 

Timing: Timing: 

2 points 
Clear onset between days 5 and 10 or 

platelet fall ≤1 day (prior heparin 
exposure within 30 days) 

2 points Timeline is 5 to 10 days  
 

Timeline is 2 days or less with prior 
heparin exposure within 30 days (e.g. 
CVAD, dialysis, recent hospitalization) 

1 point Consistent with days 5–10 fall, but not 
clear (e.g. missing platelet 

counts) or onset after day 10 or 
fall ≤ 1 day (prior heparin exposure 

30–100 days ago) 

1 point Timeline is > 10 days 
 

Timeline is 5 to 10 days, but unclear if 
exposed to heparin at OSH 

 

Exposed to heparin at OSH, but 
timeline is unclear 

0 points 

Platelet count fall < 4 days without 
recent heparin exposure 

0 points Timeline is 4 days or less without 
recent heparin exposure within 30 
days (e.g. CVAD, dialysis, recent 

hospitalization) 

-1 point Thrombocytopenia (<150) present on 
admission without recent heparin 

exposure in past 30 days (e.g. CVAD, 
dialysis, recent hospitalization) 

Thrombosis: Thrombosis: 

2 points New thrombosis (confirmed) or 
skin necrosis at heparin injection 

sites or acute systemic reaction after 
intravenous heparin bolus 

2 points New thrombosis (confirmed) or 
skin necrosis at heparin injection 

sites or acute systemic reaction after 
intravenous heparin bolus 

1 point Progressive or recurrent 
thrombosis or non-necrotizing 
(erythematous) skin lesions or 

suspected thrombosis (not proven) 

1 point Progressive or recurrent 
thrombosis or non-necrotizing 
(erythematous) skin lesions or 

suspected thrombosis (not proven) 

0 points None 0 points None 

Other: Other: 

2 points None apparent 1 point No alternative cause present from 0 
and -1 point criteria 

1 point Possible 0 points >30% TBSA burn, ECMO, 
IABP/Impella®, LVAD, history of 

chemotherapy, exposure to antibiotics 
for at least 5-7 days (beta-lactam, 
vancomycin, therapeutic Bactrim) 

0 points Definite -1 point Active bleeding, DIC, liver disease, 
sepsis, surgery in past 4 days, major 

trauma, CRRT/iHD 



 

Table 2. Results from Scoring Tools  

 Probability 
Category 

Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

PPV 
(95% CI) 

NPV 
(95% CI) 

4Ts Score Intermediate/High 
(4-8) 

0.909  
(95% CI 
[0.587-0.998]) 

0.351 
(95% CI 
[0.280-0.427]) 

0.0823 
(95% CI 
[0.040-0.147]) 

0.984 
(95% CI  
[0.912-1.00]) Low (0-3) 

HEP Score High (2-19) 1.000  
(95% CI 
[0.715-1.00]) 

0.339 
(95% CI 
[0.269-0.415]) 

0.089 
(95% CI 
[0.451-0.153]) 

1.000 
(95% CI  
[0.938-1.00]) 

Low ([-16]-1) 

ICU-4Ts Score High (2-8) 1.000  
(95% CI 
[0.715-1.00]) 

0.363 
(95% CI 
[0.291-0.439]) 

0.092 
(95% CI 
[0.047-0.158]) 

1.000 
(95% CI  
[0.942-1.00]) 

Low ([-2]-1) 

 



Poster Only 

ASSESSMENT OF COMPLIANCE TO THE RECOMMENDED DOSING UTILIZATION FOR 
FOSPHENYTOIN, VALPROATE, OR LEVETIRACETAM IN PATIENTS WITH BENZODIAZEPINE-

REFRACTORY STATUS EPILEPTICUS (BRSE) 

Sebin Yang, Pharm.D., Robert Wozniak, Pharm.D., BCPS, BCCCP 

Atrium Health Cabarrus 
Concord, North Carolina 

 

Suboptimal dosing of antiepileptic drugs (AED) may result in treatment failure or progression to 
super refractory status epilepticus, which showed increased morbidity and mortality. Therefore, rapid 
termination of seizure activity with initial benzodiazepine therapy and second phase AEDs are crucial by 
using the evidence-based dose. The purpose of this study was to evaluate the compliance to the 
recommended dosing for AEDs based on the American Epilepsy Society (AES) guideline on patients with 
BRSE.  

A retrospective chart review was performed among adult patients who were admitted to the 
emergency department (ED) of Atrium Health Cabarrus, Kannapolis, or Harrisburg regions between 
January 2016 and June 2020 and received one of the AEDs including levetiracetam, fosphenytoin, or 
valproate due to BRSE. Among 1,103 patients who received one of the AEDs, only 71 patients were 
diagnosed with status epilepticus. Seven patients were excluded due to incomplete medical records, 
therefore 64 patients were analyzed. Mean age was 53 years old, ranging from 18 to 79. 23 patients had 
seizure activity cessation after receiving an initial benzodiazepine, and then received one of the AEDs for 
further seizure activity prophylaxis. 25 patients experienced true BRSE, who did not respond even after 
multiple benzodiazepines were administered. Levetiracetam was the most utilized AED (66%), followed 
by fosphenytoin (28%), and valproate (6%), respectively. The average dose used was 19.7 mg/kg (±10.99 
mg/kg) for levetiracetam, 17.5 mg/kg (±2.48 mg/kg) for fosphenytoin, and 17.3 mg/kg (±4.79 mg/kg) for 
valproate (Compliance: 5% levetiracetam, 61% fosphenytoin, 0% valproate). Similar compliance results 
were observed when conducting a sub-group analysis of the 25 patients who experienced true BRSE 
(Compliance: 5% levetiracetam, 80% fosphenytoin, 0% valproate).  

Based on the AES guideline recommended dosing of AEDs for patients with BRSE, significant 
suboptimal dosing of AEDs resulted, especially with levetiracetam in the ED setting. Most patients 
received levetiracetam 1000 mg IV for status epilepticus in the ED, which was not considered to be a 
weight-based dose. Of note, frequency of levetiracetam use in patients with status epilepticus appears to 
be increasing each year. If this trend continues, AED underdosing issues would be even more prominent. 
To improve quality of care, appropriate dosing of AEDs for BRSE should be reenforced. 
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Background  
 
Expert Guidelines endorsed considering Mechanical Cardiopulmonary Resuscitation (mCPR) devices in 

response to the COVID-19 pandemic. In April, 2020, a regional 457-bed not-for-profit hospital in North 

Carolina received grant-funding for mCPR devices to reduce exposure during CPR events. We aimed to 

(1) evaluate outcomes associated with this implementation, and (2) gather feedback from frontline users 

to improve quality of inpatient resuscitation and mCPR.  

  

Methods:  
Existing inpatient resuscitation data from April through December of 2019 and 2020 were used for a 

pre/post comparison (excluding a brief timeframe where the mCPR device was not operational). CPR 

event documentation sheets were reviewed to identify CPR events where the mCPR device was 

documented as used to analyze events with confirmed mCPR. A survey was distributed to inpatient CPR 

event responders for feedback and perceptions. System IRB deemed the project quality improvement. 

  
Results:  
 
We defined event survival as return of spontaneous circulation (ROSC) plus survival >1 hour after the 
CPR event to align with existing resuscitation quality data. Event survival rates pre- (April-Dec 2019, 
n=125) and post- (April-Dec 2020, n=135) deployment were similar with slight improvement post-
implementation (54% and 58% respectively), and in CPR events (n=25) where documentation confirmed 
use of mCPR device (60% event survival).  
  
Survey respondents (n=21) were primarily nurses (81%). A third self-reported using the mCPR device 
60% or more of the time. Most (76%) “agreed” or “strongly agreed” that quality of CPR events was 
improved when mCPR was used. Results indicated reduction of teammates in the room during a CPR 
event. Likert scale (5-point) rankings of self-reported experiences during CPR events with/without mCPR 
showed improvement in environment and decreased physical fatigue when mCPR was used. 
Communication and ability to focus on team role showed slight improvement.  
  
Summary:  
CPR events post-implementation and the subset with confirmed mCPR had comparable event survival to 
the timeframe pre-implementation. mCPR was documented in 19% of CPR events, which does not match 
self-reported utilization. Limited documentation of mCPR may impact data accuracy associated with 
mCPR, though rates are similar across populations. Most respondents report mCPR improved the quality 
and environment of CPR events and reduced physical fatigue.  
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Conclusions:  
Event survival rates are similar, but slightly improved post- mCPR device implementation. Staff report 
benefits with mCPR. mCPR should be monitored as a variable in ongoing quality improvement. Further 
study of quantitative outcomes and staff perception of mCPR devices in inpatient CPR events is needed.  
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SUPERIOR MESENTERIC MYCOTIC ANEURYSM: A RARE COMPLICATION OF BACTERIAL 
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We introduce a 32-year-old male who was transferred from an outside hospital with a two-week history of 

fever, night sweats, and forty-pound weight loss. He was found to have Methicillin-resistant staphylococcus aureus 
bacterial endocarditis with severe tricuspid regurgitation, moderate mitral regurgitation, and bilateral pleural effusions. 
He underwent mitral and tricuspid valve repair and drainage of pleural effusions. On postoperative day seven, the 
patient developed cardiac arrest and was transferred back to the intensive care unit. He was found to have an acute 
abdomen and hemorrhagic shock. CTA of abdomen revealed ruptured mycotic aneurysm of the superior mesenteric 
artery requiring exploratory laparotomy surgical intervention. Patient survived after an extensive, complicated hospital 
course.  

Mycotic aneurysms develop in relation to direct bacterial injection, bacteremia, contiguous infection, or 
septic emboli with management strategies dependent on non-rupture (antibiotics only) versus ruptured (combination 
of antibiotics and surgery).1, 2 This is an uncommon post-operative complication with a high rate of mortality that has 
the potential to present more often given the increased rate of intravenous drug use. Superior mesenteric aneurysms 
account for 3.2% of the visceral artery aneurysm incidences with the most prevalent microorganisms being 
Streptococcus (47%) and Staphylococcus (28%)3. Risk factors for development of such aneurysms include males 
(73%), a median age of 36, immunosuppression, or the use of intravenous drugs.3 Clinical examination with 
computed tomography angiography remains the gold standard for diagnosis of this complication.3,4 

 Mycotic aneurysms are rare (accounting for only 1-3% of all arterial aneursyms) but life-threatening potential 
complications of infective endocarditis.4 Management of these patients can be very challenging, which would consist 
of aggressive management with surgical or endovascular aneurysm repair, along with antimicrobial therapy. It is 
hoped that this case report will help inform providers that familiarity with imaging of infected aneurysms is essential 
for the adequate care and treatment of these patients. 
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We present a 32 year old male with PMH of _____ who presented with complaints of neck and back pain 
after sustaining a fall two weeks prior to initial presentation. The patient had a two week history of fever, night sweats, 
poor oral intake, and a forty pound weight loss of those two weeks. He underwent CTA for PE upon time of 
admission____. A transthoracic echocardiogram was also completed revealing__Formal TTE was complete that did 
reveal LVEF of 75% and pericardial effusion posterior to heart and obvious ascites. Exam date 7/10/20___. 

The patient presented to the CVICU after undergoing one round of CPR and 1mg epinephrine for PEA arrest 
with ROSC. He was intubated for airway protection and had central and arterial line placement. Patient was 
tachycardic in the 140’s and hypotensive with SBP 80s and mean arterial pressures in the 50s, then was started on 
levophed. He was able to follow commands, his abdomen was soft, non tender upon assessment, and was producing 
urine. CXR did not reveal pneumo or hemothorax.  

Initial set of labs post arrest  revealed:  Anemia with Hgb of 4.2 & Hct of 13.3; Leukocytosis of 19.2; INR of 
1.26, fibrinogen of 305; Serum bicarb of 15, Cr 1.27, BUN 30, AG 16 (corrected 23); ABG 7.22/36/472 bicarb 15.5, 
Hgb 5.1, lactic acid of 9.3. PRBC ordered for Hgb 4.7. Patient responded best to blood transfusion but continues to 
be Hypotensive.    

Differentials/ support for additional investigation:  Hemorrhagic shock, unknown source. CTA C/A/P ordered:  
Active intra-abdominal bleeding and large hemoperitoneum, secondary to mid-distal SMA branch mycotic aneurysm 
rupture. Distal small bowel hypoperfusion, without pneumatosis or portal venous gas. Sequelae of septic pulmonary 
emboli.Trace right apical pneumothorax and small bilateral pleural effusions. 
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“Appropriateness of Heparin-PF4 Antibody Testing in ICU Patients Admitted to Cardiology and Cardiac 
Surgery Services” 

Purpose 

Heparin-Induced thrombocytopenia (HIT) is a severe and potentially fatal immune-mediated adverse 
drug reaction that requires immediate action to prevent complications. The ASH recommends using the 
“4 T’s Score” to estimate the probability of true HIT. If the 4 T’s score reflects an intermediate or high 
probability of HIT (score ≥4), the guidelines recommend laboratory testing for heparin antibodies with 
confirmatory serotonin release assay, as well as discontinuation of heparin products and initiation of a 
non-heparin anticoagulant. An alternative pre-test probability score known as CPB was developed for 
determining the likelihood of HIT in patients after CABG surgery. Our study aims to assess if heparin 
antibody testing is being performed in accordance with current guideline recommendations. 

Objectives 

Primary objective: To determine if heparin-PF4 antibody tests are being ordered appropriately based on 
pre-test probability scores and current guideline recommendations. 

Methods 

This is a single-center retrospective chart review conducted from January 1, 2017 to January 1, 2020. 
Patients were included if they were ≥18 years old, admitted by the cardiac ICU or cardiac surgery service 
and had heparin-PF4 antibody tests ordered. We collected demographics data, heparin-PF4 and SRA 
results, platelet trends, mechanical support devices utilized, and cardiopulmonary bypass data to 
retrospectively calculate 4 T’s scores and CPB scores for all applicable patients and determine if 
laboratory tests were sent appropriately. Finally, we collected data on alternate anticoagulant use 
during suspected HIT.  

Results 

In our study, we observed that 78.7% of patients had a procedure requiring cardiopulmonary bypass, 
and 45.4% of patients had cardiac devices present. Heparin-PF4 tests were positive in 27 (25%) patients, 
and HIT was confirmed with a positive SRA in 10 (9.3%) patients. Based on calculated 4 T’s scores, 21 
(19.4%) tests were sent appropriately based on current guideline recommendations. We also observed 
that 80% of patients with confirmed HIT had a 4 T’s score ≥4. According to retrospectively calculated 
CPB scores, 68.2% of heparin-PF4 tests were sent in accordance with guidelines, and 100% of patients 
with confirmed HIT had a CPB score ≥2. When HIT was suspected, heparin was stopped in 55.6% of 
patients, and alternate anticoagulation was given to 25% of these patients. 

Conclusion 

At our institution, we found that 81.6% of heparin antibody tests were sent inappropriately based on 4 
T’s scores and 31.8% of heparin antibody tests were sent inappropriately based on CPB scores. 

 



UTILIZING THE SKILL SET OF CHILD LIFE SPECIALISTS TO SUPPORT CHILDREN, FAMILIES, 
AND STAFF IN THE ADULT INTENSIVE CARE UNIT 

 
 
The serious illness of an adult family member in the intensive care unit (ICU) affects the entire family 
including children due to the emotional turmoil associated with an uncertain outcome. 1,2,3 The Palliative 
Care (PC) team at Atrium Health (AH) Cabarrus found that critically ill adults with children impacted by 
their illness had limited support. The ICU staff also expressed feeling unprepared to interact with children 
or to provide the family advice regarding ways to address the child’s emotions or fears. A pilot program 
was subsequently proposed to furnish the adult ICU age-appropriate materials and a dedicated Certified 
Child Life Specialist (CCLS) to provide families and nursing staff support. This proposal was then 
submitted through a grant application to the NorthEast Foundation and Grant funding of $30,140 was 
awarded. The pilot project was subsequently submitted to the AH IRB and approval for implementation 
was received on September 16, 2019; IRB #09-19-20. 
 
The pilot began in late September 2019 and entailed a quantitative, cross-sectional design utilizing survey 
methodology. A five-item survey was provided to families exploring their perception of benefit from the 
CLS. Input from ICU staff was gained using an11-item survey distributed at the beginning and close of the 
pilot program examining the impact of the program related to patient and family centered care. There 
were 318 patient families who were identified and screened by the CCLS to have potential needs based 
on the patient’s age, severity of prognosis and family support systems with 166 families noted to have 
child life needs. 
 
Family surveys indicated strong support for resources and interactions provided by the CCLS adding this 
allowed them to be available and better support the patient with 62.5-87.5% responding “strongly agree” 
to survey items. Nursing staff also agreed that the age-appropriate materials and input provided to 
families by the CCLS was beneficial and that the continued presence of a CCLS in the adult ICU was 
important. Unfortunately, the response rate from families was only 10% and may be because surveys 
were given when families were first seen by the CCLS. Another factor likely to have impacted both family 
responses and the low return from the second nursing survey was the COVID-19 pandemic that began 
the final three months of the program.   
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Poster Presentation 
 
Prophylactic anticoagulation is needed in order to prevent venous thromboembolism in hospitalized 
patients. Though limited, data suggests obese patients require higher prophylactic doses. The purpose of 
this medication use evaluation was to assess the dose of prophylactic enoxaparin initiated in the obese 
population within the intensive care unit (ICU). 
 
This quality improvement study retrospectively evaluated patients admitted into the medical and 
surgical/trauma intensive care units from January 1 through March 31, 2020. Patients, 18 years of age and 
older, were included if they had a body mass index of 30 kg/m2 or higher, were initiated on and had received 
at least one dose of prophylactic enoxaparin. Those patients not meeting inclusion criteria were in the ICU 
for less than 24 hours, undergoing hemodialysis or continuous renal replacement therapy, were pregnant, 
or had a history of clotting disorders. The primary outcome was to evaluate prescribing trends of 
prophylactic enoxaparin in the obese patient population. Secondary objectives assessed use of anti-Xa 
levels and safety of either a bleed or clotting event.   
 
Of 741 charts reviewed, 45 patients were included in the analysis. There were 26 patients with body mass 
index of 30 to 40 kg/m2, 16 with body mass index of 40 to 50 kg/m2, and 3 with body mass index of 50 kg/m2 
or higher. The average serum creatinine was 1.1 mg/dL with an average length of stay in the intensive care 
unit of 6.76 ± 6.43 days. 
 
Prophylactic enoxaparin was dosed according to body mass index and renal function, in 57.78% of all 
patients. In patients with a body mass index of 40 kg/m2 or higher, only 2 of 19 patients were initiated on 
appropriately adjusted enoxaparin dose. In those same patients, with a body mass index of 40 kg/m2 or 
higher, only 4 of 19 patients had an anti-xa level drawn. Of these patients, only three levels drawn were 
addressed with subsequent dose adjustment made. Venous thromboembolism events occurred in three 
patients, whereas bleed events occurred in four patients.  
 
This retrospective study shows the obese patient population is not receiving appropriate prophylactic 
enoxaparin dosing nor are anti-xa levels being utilized in order to assess if dose adjustments are necessary. 
Though the institution has an enoxaparin dosing protocol, it is not effectively being used. In order to 
maximize prophylactic enoxaparin anticoagulation, opportunities to educate and update the current protocol 
have been identified.  
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