
Objectives: "to improve the proportion of patients with cirrhosis and ascites undergoing paracentesis during admission and EP [early paracentesis] within 12 hours. The project aim was to achieve diagnostic paracentesis in at least 90% of eligible hospitalised patients with cirrhosis and ascites with EP performed within 12 hours in at least 75% of eligible patients." (p. 23)
Methods: This prospective, before and after study was conducted in the ED of New York-Presbyterian Hospital-Weill Cornell Medical Center. During a protocol development period lasting from July 1 to September 30, 2016, a multidisciplinary team developed the BASIC criteria to identify patients with high risk of SBP. These criteria included Biliruin > 3 mg/dL, Abdominal distension or pain, Signs of infection, Impaired mental status, and Creatinine > 2 mg/dL. Patients meeting any of these criteria could then be targeted for EP by ED providers while patients meeting no criteria could be deferred to the admitting team. Posters outlining this protocol were posted in the ED and an intervention phase including 4 educational sessions was undertaken.

A control group of patients with cirrhosis and ascites was retrospectively derived from the hospital database, including patients seen between July 2014 and June 2015. This group was compared with a prospective cohort of patients presenting between October 1, 2016 and June 30, 2017. Exclusion criteria were documented metastatic cancer, confirmed or suspected bowel perforation, abdominal wall cellulitis, and pregnancy. Patients with an "acceptable reason for delay" in paracentesis (unstable/critically ill, insufficient ascites, patient refusal) were included with patients undergoing EP in the final analysis.
The primary outcomes were the proportion of patients undergoing paracentesis during admission and the proportion of patients undergoing EP and delayed paracentesis after 12 hours with an acceptable reason for delay. Secondary outcomes were in-hospital mortality and length of stay. Complications of paracentesis were also measured.

During the pre-intervention phase, 109 patients with cirrhosis and ascites were admitted. In the post-intervention period, 76 patients with ascites and cirrhosis met inclusion criteria.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	No. Group allocation was determined based on the time period during which the patient presented to the ED. This was a before-and-after study and hence has the potential for inherent biases associated with such studies. Specifically, there is a propensity to other interventions being employed in the interim, which could affect outcomes.

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	N/A. Patients were not randomized.

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. Patients were not randomized, but they were analyzed based on the time period during which they presented to the ED, regardless of whether or not they underwent early diagnostic paracentesis.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Uncertain. There was no demographic information—and specifically no information about comorbidities, vital signs, or baseline laboratory values—provided for any of the patients enrolled in the study.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	Sort of, While patients would certainly have been aware of whether or not they underwent paracentesis and when in the course of their visit this occurred, they were not likely aware of the research being undertaken. It is unlikely that performance bias on the part of the patients would have affected the results.

	2.
	Were clinicians aware of group allocation?


	Yes. As this was a before and after study with a specific QI intervention being assessed, clinicians would have been acutely aware of the timeframe during which patients were enrolled and which group patients were "allocated" to. While it was certainly the intention of the QI intervention to affect the proportion of patients undergoing early paracentesis, it is unlikely that performance bias would affected other outcomes (i.e. mortality).

	3.
	Were outcome assessors aware of group allocation?


	Yes. There is no mention of blinding outcome assessors (observer bias). The outcome measures, however, were all very objective.

	4.
	Was follow-up complete?


	Yes. All outcome data was obtained from the medical records and occurred during the index visit (early paracentesis, in-hospital mortality, hospital length of stay).

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Of 109 patients admitted during the pre-intervention phase, 77 (71%) underwent paracentesis during hospitalization and 33 (30%) underwent paracentesis in the first 12 hours.
· 5 patients were diagnosed with SBP, one in the early paracentesis group and 4 in the delayed group.

· Of 76 patients enrolled in the post-intervention period, 69 (91%) underwent paracentesis during hospitalization, and 56 (74%) either underwent paracentesis in the first 12 hours or had an acceptable reason for delay.

· 3 patients were diagnosed with SBP, two in the early paracentesis group and one in the delayed group. All 3 patients met multiple BASIC criteria.
· A complication (hemoperitoneum) occurred in 2 of 69 (3%) patients undergoing paracentesis in the post-intervention group. Both resolved with transfusion alone.

· There was a statistically nonsignificant trend toward decreased mortality in the post-intervention group: 6.6% vs. 11%, RR 0.6 (95% CI 0.22 to 1.6).

· There was a trend toward increased median length of stay for the post-intervention: 8.14 days vs. 5.78 days (p = 0.378).

	
	How precise was the estimate of the treatment effect?


	See above. This was a relatively small study and was underpowered to detect a potentially clinically significant difference in mortality between the preintervention and postintervention groups.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	Mostly yes. This was a single-center study conducted at a large, urban hospital in the US, and patients enrolled should overall be similar to those seen in our institution. One large difference in patient management is that the primary care of the patient can be transitioned between EM and IM providers while the patient remains physically located in the ED, which is not the practice in our hospital (external validity). Patients who do not undergo paracentesis by an EM provider may wait several hours for a bed, which could cause much longer delays in paracentesis.

	2. 
	Were all clinically important outcomes considered?


	Mostly yes. The authors evaluated changes in proportion of patients undergoing early paracentesis, mortality, and hospital length of stay. While they evaluated the proportion of patients diagnosed with SBP based on paracentesis results during the index stay, they did not look at long-term outcomes for patients who did not undergo paracentesis (and specifically did not assess risk of paracentesis diagnosed soon after discharge).

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Likely yes. Although this was a small study and was not designed to demonstrate differences in outcomes, the authors did demonstrate a small but statistically significant increase in the number of patients undergoing early paracentesis (RR 1.67, 95% CI 1.2 to 2.3) and undergoing paracentesis (RR 1.29, 95% CI 1.12 to 1.48). There was also a trend toward improved mortality after the intervention, although this was associated with a trend toward increased length of stay.


Limitations:

1. This was a before-and-after study and hence has the potential for inherent biases associated with such studies.

2. Several aspects of the STROBE guidelines for reporting of observational studies were not reported:

a. No demographic information provided for the patients included.

b. No information was provided regarding patients who were eligible but not included.

3. The small study was underpowered to detect a potentially clinically significant difference in mortality after the intervention.

4. No long-term outcome data was available for patients who did not undergo paracentesis during the index hospitalization, including delayed diagnosis of SBP.
Bottom Line:
This small, single-center, before and after study found that a QI initiative aimed at improving rates of early paracentesis for patients admitted with ascites resulted in an increase in the proportion of patients undergoing early diagnostic paracentesis (57% vs. 30%) and undergoing paracentesis during hospital admission (91% vs. 71%). There was an associated statistically nonsignificant trend toward decreased mortality (RR 0.6, 95% CI 0.22 to 1.6) and a trend toward prolonged length of stay (8.14 days vs. 5.78 days; p = 0.378).
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