
























Research Summary Abstract 

The Role of Biopsy to Assess for Primary Biliary Cholangitis in Anti-Mitochondrial 

Antibody Positive Patients with Normal Alkaline Phosphatase Levels 

Phillip Nickerson, MD  Marina Silveira, MD 

Background: Primary biliary cholangitis (PBC) is a chronic autoimmune liver disease. Early 

identification of those affected is important because early treatment with ursodeoxycholic acid 

(UDCA) has been shown to improve liver biochemistries and survival, and patients with early 

histologic stage respond best to UDCA treatment. A previous study showed that in patients with 

positive AMA serology and serum alkaline phosphatase level (AP) >1.5 times the upper limit of normal liver 

biopsy is not necessary due to the high positive predictive value of those features.  Hence, current guidelines 

recommend the diagnosis of PBC when at least 2 of the following three criteria are positive: 1. Positive AMA 

serology, 2. AP >1.5 times the upper limit of normal, and/or 3. Histologic evidence of PBC on liver biopsy. 

Additionally, some have proposed that patients with positive AMA but normal serum alkaline phosphatase may 

not need biopsy to effectively “rule out” PBC but there is not high quality data to validate this.   

Specific Aim: To clarify the role of liver biopsy to rule out PBC in patients with positive AMA 

but normal serum AP level by developing a negative predictive value for this 

set of characteristics 

Hypothesis: Patients with positive laboratory testing for anti-mitochondrial antibody but with 

alkaline phosphatase within normal limits have a low incidence of findings consistent with 

primary biliary cholangitis on biopsy and therefore liver biopsy is not necessary in these 

patients. 

Methods: This was a single center, retrospective chart review study.  We submitted a JDAT request for records 

for all patients with positive AMA serology in the EPIC EMR (2012-2018) at Yale-New Haven Hospital and 

Yale School of Medicine affiliated outpatient clinics.  A total of 186 patients were identified.   94 patients had 

biopsies on file.  The serum AP level most recently preceding the date of biopsy was used for purposes of 

further classification, with a total of 30 patients having AP within normal limits as defined by the laboratory.  

The biopsy results for these patients were closely reviewed for any histologic evidence of PBC.    

Results:  Of the patients with positive anti-mitochondrial antibody serology and normal alkaline phosphatase 

serum levels, 8/30 (26.7%) had histologic evidence of primary biliary cholangitis on liver biopsy. 22/30 

(73.3%) did not have histologic evidence of primary biliary cholangitis.  Interestingly, in the subcategory of 10 

male patients, 9/10 had biopsies negative for PBC. In female patients, meanwhile, 13/20 (65.0%) had biopsies 

negative for PBC.   

Conclusions: In our study population a fairly significant proportion of patients (26.7%) with positive AMA 

serology but serum alkaline phosphatase levels within normal limits had histologic evidence of PBC on biopsy, 

meaning they met diagnostic criteria for PBC and might benefit from initiation of treatment with UDCA.  There 

may be patient characteristics (for example sex, as indicated in our sample) which could help guide clinical 

decision-making.  Overall, these findings indicate that biopsy may still be important in this population to 

determine who would benefit from closer monitoring and earlier treatment.  More data (particularly from larger 

cohorts) is needed to better understand this issue.    

Phillip Nickerson, MD  Marina Silveira, MD 











Enhanced EHR Ambulatory Training for Internal Medicine Interns 
Shawn Y. Ong, MD; Julie R. Rosenbaum, MD 
Background: Recent research shows that physicians spend significant time with electronic 
health records (EHR). Successful management of patient care demands proficiency in a clinic’s 
EHR system, which requires a unique workflow and skillset separate from inpatient processes. 
Incoming interns receive basic or unorganized training in how to efficiently perform ambulatory 
tasks. Prior studies have evaluated pilot training programs during intern orientation and 
demonstrated positive results. 
Specific Aim: To standardize clinic workflow processes and assess the impact of an EHR 
ambulatory training course on intern preparedness and confidence.  
Hypothesis: A resident-led course teaching incoming interns how to effectively utilize EHR 
outpatient functionality will be a valuable experience and increase participants’ confidence with 
ambulatory workflow processes. 
Methods: Internal Medicine (IM) interns from the Yale Primary Care (YPC) and Traditional 
(YIM) programs at the end of the 2016-2017 academic year were found to have no significant 
difference in confidence levels of eight ambulatory workflow processes. Therefore, incoming IM 
interns from both programs for the 2017-2018 year were deemed acceptable for comparison, 
with YPC interns in the intervention group and YIM interns as controls. YPC interns took a four-
hour EHR training course led by two residents and one faculty member covering 18 topics 
related to Epic EHR use in the ambulatory setting. Course participants took an eight-question 
confidence survey with ratings from 0 (no confidence) to 10 (full confidence) immediately 
before and after the course. They also completed a five-question survey rating the course itself. 
YPC interns repeated the confidence survey at six and 12 months into intern year. YIM interns 
received standard hospital-provided EHR training and took the same confidence survey at one, 
six, and 12 months. We used the Student’s t-test for analysis between the control and 
intervention groups. 
Results: In the intervention group, all 15 course participants agreed that they learned useful 
information and their confidence increased in navigating clinic workflow processes. A large 
majority (93%, 14/15) agreed that the course will allow them to provide better care for their 
patients and agreed that the course content was best delivered by physicians. Most (80%, 12/15) 
agreed that the course should be a required part of internship. Respondents ranked their 
confidence in using the EHR to perform outpatient tasks as follows with YPC intern ratings 
listed first and YIM interns second: patient preparation (7.93 post-course, 7.75 at six months, 
8.22 at 12 months versus 6.44, 8.09, 8.60), keep within visit time (6.43, 6.50, 7.22 versus 5.41, 
6.36, 7.00), electronically prescribe medications (7.57, 6.92, 8.22 versus 5.59, 7.00, 7.60), enter 
lab orders (7.64, 7.92, 8.56 versus 6.11, 6.82, 7.80), order referrals (7.43, 6.17, 7.56 versus 4.41, 
5.82, 7.40), document clinic procedures (6.57, 5.08, 7.44 versus 4.11, 5.55, 6.60), compile data 
for paper forms (7.21, 7.08, 7.67 versus 5.63, 6.91, 7.60), and manage the electronic inbox (7.57, 
8.08, 8.44 versus 5.89, 7.55, 8.60). All p-values <0.05 at one month and all p-values >0.05 at six 
and 12 months. 
Conclusions: A four-hour resident-led EHR ambulatory training course was highly rated and 
significantly elevated incoming intern confidence levels. Gains were realized for the first six 
months of intern year. Additional studies with residents from other specialties can help determine 
if this effect is generalizable. 
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