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Transthoracic echocardiogram (TTE) is a frequently used cardiovascular imaging test for hospitalized
patients, especially those with chronic heart failure. Over the past two decades, echocardiogram orders
increased at a rate of about 5-8% per year.1 Repeat TTE orders, as defined as TTE done within one year
of a prior TTE, represent approximately 25% of all TTE orders and have largely driven this observed
growth. However, only a minority of repeat TTE orders (approximately 1/3) are considered clinically
appropriate. One study even reported that 32% of repeat TTEs completed within one year since the
last TTE did not demonstrate any change.2 In summary, repeat TTEs in many situations do not
represent high value care. Within the Johns Hopkins Hospital, approximately 200 repeat TTEs were
ordered per month, totaling between 2,500 and 3,000 per year. Efforts were made to reduce repeat
studies to help improved resource allocation. The goal of our study was to leverage the electronic
medical record (EMR) to reduce repeat TTEs and study the impact of this reduction on important
clinical metrics.

Background

Methods
We generated a best practice alert (BPA) within the EMR for all hospitals within the Johns Hopkins 
Health System (JHHS) to trigger when a clinician orders a TTE on a hospitalized patient who already has 
a TTE in the system within the prior 3 months (inpatient or outpatient). This BPA excluded orders 
placed on patients admitted to the CCU and CVSICU. 

Results

Conclusions
• The BPA designed within the EMR successfully reduced repeat TTEs without leading 

to increased readmissions or LOS. 
• By eliminating non-clinically indicated repeat TTEs, sonographers and cardiologists 

can use their time more efficiently and hospitals can reallocate resources better to 
improve patient care. 

Figure 1: Repeat TTE orders within the Johns Hopkins Health System prior to intervention

Figure 2: The BPA displays the findings from the most recent TTE and asks the clinician if they would like to 
continue with the order or cancel it. If a provider opts to continue with the order, a free text reason must be 
entered to explain the rationale for continuing with the order. (Image is copyright approved.)

Figure 3: Displays the results of the action taken by providers when the BPA alerts for a patient who has had an TTE
within 90 days of attempted order. Since initiation of the BPA, 65.7% of clinicians chose to continue the order, and 
34.3% % opted to discontinue, essentially reducing repeat TTEs by one third.
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Figure 4: When looking at who placed the order, Internal Medicine represented the division with highest volume of 
orders placed. Medicine subspecialties in general rounded out the top four divisions for repeat TTE orders.

Reason AUC Comments

Change in Clinical Status A Appropriate if underlying cardiac 
condition 

Pericardial Effusion A/I Appropriate if monitoring will guide 
management or therapy. Inappropriate if 
routine surveillance of small effusions

Bacteremia A/I Inappropriate if done for bacteremia 
due to a pathogen not typically 
associated with IE

Infective Endocarditis (IE) A/I Appropriate for patients with high risk of 
progression/complication or with a 
change in clinical status

Acute Decompensated Heart 
Failure (ADHF)

A/U Uncertain appropriateness if a clear 
precipitating factor is known to cause 
the ADHF

Table 1: The first column of this table lists the top five reasons typed into the free text box for why 
a provider chose to override the BPA and continue with the original order. The second column 
represents whether the reason would qualify as appropriate or not based on the Appropriate Use 
Criteria for Echocardiography. 

July August September October November
Bayview Medical Center 61 114 69 64 99
Howard County General Hospital 23 61 37 50 32
Johns Hopkins Hospital 209 249 288 244 284
Suburban Hospital 35 38 39 39 31
Sibley Memoial Hospital 13 16 27 18 14
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Figure 5: The BPA did not decrease the total number of repeat TTE orders attempted. The BPA went live in August of 
2021, and July represents the number of orders placed prior to the intervention.

BPA Action Taken 30-D Readmission Rate Length of Stay

Continue with Order 20% Average: 11.4
Median: 7.0

Do not wish to proceed with 
order

19% Average: 9.3
Median: 5.0

p-value 0.88 0.41

Balancing Measures

Table 2: Readmission rates and length of stay (LOS) served as balancing measures and were 
compared for patients who underwent repeat TTE vs. those who did have repeat testing. Initial 
data demonstrates that patients who underwent repeat TTE testing had a 20% 30-day 
readmission rate as compared to 19% readmission rate in those who did not have repeat testing 
(p-value 0.88). The average LOS for patients who underwent repeat TTE was 11.4 days vs. an 
average LOS of 9.3 days for patients who did not undergo repeat TTE (p-value 0.41). 

66% 34%

Action Taken after Best Practice Alert when Ordering Repeat TTE
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