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A. Abstract: BACKGROUND:
POINT-OF-CARE TESTING OF C-REACTIVE PROTEIN (CRP) MAY BE A WAY TO REDUCE UNNECESSARY USE OF ANTIBIOTICS WITHOUT HARMING PATIENTS WHO HAVE ACUTE EXACERBATIONS OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD).

METHODS:
WE PERFORMED A MULTICENTER, OPEN-LABEL, RANDOMIZED, CONTROLLED TRIAL INVOLVING PATIENTS WITH A DIAGNOSIS OF COPD IN THEIR PRIMARY CARE CLINICAL RECORD WHO CONSULTED A CLINICIAN AT 1 OF 86 GENERAL MEDICAL PRACTICES IN ENGLAND AND WALES FOR AN ACUTE EXACERBATION OF COPD. THE PATIENTS WERE ASSIGNED TO RECEIVE USUAL CARE GUIDED BY CRP POINT-OF-CARE TESTING (CRP-GUIDED GROUP) OR USUAL CARE ALONE (USUAL-CARE GROUP). THE PRIMARY OUTCOMES WERE PATIENT-REPORTED USE OF ANTIBIOTICS FOR ACUTE EXACERBATIONS OF COPD WITHIN 4 WEEKS AFTER RANDOMIZATION (TO SHOW SUPERIORITY) AND COPD-RELATED HEALTH STATUS AT 2 WEEKS AFTER RANDOMIZATION, AS MEASURED BY THE CLINICAL COPD QUESTIONNAIRE, A 10-ITEM SCALE WITH SCORES RANGING FROM 0 (VERY GOOD COPD HEALTH STATUS) TO 6 (EXTREMELY POOR COPD HEALTH STATUS) (TO SHOW NONINFERIORITY).

RESULTS:
A TOTAL OF 653 PATIENTS UNDERWENT RANDOMIZATION. FEWER PATIENTS IN THE CRP-GUIDED GROUP REPORTED ANTIBIOTIC USE THAN IN THE USUAL-CARE GROUP (57.0% VS. 77.4%; ADJUSTED ODDS RATIO, 0.31; 95% CONFIDENCE INTERVAL [CI], 0.20 TO 0.47). THE ADJUSTED MEAN DIFFERENCE IN THE TOTAL SCORE ON THE CLINICAL COPD QUESTIONNAIRE AT 2 WEEKS WAS -0.19 POINTS (TWO-SIDED 90% CI, -0.33 TO -0.05) IN FAVOR OF THE CRP-GUIDED GROUP. THE ANTIBIOTIC PRESCRIBING DECISIONS MADE BY CLINICIANS AT THE INITIAL CONSULTATION WERE ASCERTAINED FOR ALL BUT 1 PATIENT, AND ANTIBIOTIC PRESCRIPTIONS ISSUED OVER THE FIRST 4 WEEKS OF FOLLOW-UP WERE ASCERTAINED FOR 96.9% OF THE PATIENTS. A LOWER PERCENTAGE OF PATIENTS IN THE CRP-GUIDED GROUP THAN IN THE USUAL-CARE GROUP RECEIVED AN ANTIBIOTIC PRESCRIPTION AT THE INITIAL CONSULTATION (47.7% VS. 69.7%, FOR A DIFFERENCE OF 22.0 PERCENTAGE POINTS; ADJUSTED ODDS RATIO, 0.31; 95% CI, 0.21 TO 0.45) AND DURING THE FIRST 4 WEEKS OF FOLLOW-UP (59.1% VS. 79.7%, FOR A DIFFERENCE OF 20.6 PERCENTAGE POINTS; ADJUSTED ODDS RATIO, 0.30; 95% CI, 0.20 TO 0.46). TWO PATIENTS IN THE USUAL-CARE GROUP DIED WITHIN 4 WEEKS AFTER RANDOMIZATION FROM CAUSES CONSIDERED BY THE INVESTIGATORS TO BE UNRELATED TO TRIAL PARTICIPATION.

CONCLUSIONS:
CRP-GUIDED PRESCRIBING OF ANTIBIOTICS FOR EXACERBATIONS OF COPD IN PRIMARY CARE CLINICS RESULTED IN A LOWER PERCENTAGE OF PATIENTS WHO REPORTED ANTIBIOTIC USE AND WHO RECEIVED ANTIBIOTIC PRESCRIPTIONS FROM CLINICIANS, WITH NO EVIDENCE OF HARM. (FUNDED BY THE NATIONAL INSTITUTE FOR HEALTH RESEARCH HEALTH TECHNOLOGY ASSESSMENT PROGRAM; PACE CURRENT CONTROLLED TRIALS NUMBER, ISRCTN24346473.).
B. Pending PURL Review Date: 3/12/2020

SECTION 2: Critical Appraisal of Validity
[to be completed by the Potential PURL Reviewer]

A. Number of patients starting each arm of the study?

325 CRP guided group, 324 assigned to usual care
B. Main characteristics of study patients (inclusions, exclusions, demographics, settings, etc.)	
Patients 40 or older with COPD diagnosis in their primary care clinical record and presenting with acute exacerbation of COPD based on the Anthonisen criteria in 86 primary care practices located in England or Wales. Patient could not be in the PACE trial or currently/recently on antibiotics (supplement 1 has all the inclusion/exclusion criteria). Recruited between Jan 2015- Feb 2017.

Anthonisen Criteria: Worsening dyspnea, increased sputum purulence or increased in sputum volume. Severity: Severe - Type 1: all 3 element, Moderate Type 2: 2 element, Type III Mild – 1 element plus URI in past 5 days, fever of unknown cause, increased wheezing/cough, increased respiratory rate (+20%) or heart rate

C. Intervention(s) being investigated?			
Antibiotic prescribing at first consultation and in the first 4 weeks, Score on the Clinical COPD Questionaire (10 item scale with score going from 0-6 with 6 being very poor) at 2 weeks

D. Comparison treatment(s), placebo, or nothing?	
Usual care

E. Length of follow-up? (Note specified end points, e.g., death, cure, etc.)
1 week and 2 weeks over the phone, 4 weeks in person, 6 months via a questionnaire 

“Secondary outcomes included the prevalence of potentially pathogenic and resistant pathogens in sputum and commensal organisms in the throat; other assessments of COPD-related health status, as measured by the Clinical COPD Questionnaire; antibiotic use for any cause during the first 4 weeks of follow-up; antibiotic prescribing during the first 4 weeks of follow-up; use of other treatments for COPD; adverse effects of antibiotics; health care utilization; health utility, as measured by the EQ-5D-5L; general health status, as measured by the EQ-5D visual analogue scale (scores range from 0 to 100, with higher scores indicating better health status), and disease-specific health related quality of life, as measured by the CRQ-SAS across four domains (dyspnea, fatigue, emotional functioning, and mastery), with scores ranging from 1 to 7 and higher scores indicating better patient outcomes on the respective domain.”

F. What outcome measures are used? List all that assess effectiveness.			
Between group difference in antibiotic prescribing at 4 weeks of follow up from an acute COPD exacerbation.
Total score on the Clinical COPD questionnaire

G. What is the effect of the intervention(s)? Include absolute risk, relative risk, NNT, CU, p-values, etc.
Predictive probability of antibiotic use for acute exacerbation of COPD during the first 4 weeks according to the number of Anthonisen criteria present.
Fewer patients in the CRP-guided group reported antibiotic use than in the usual care group (150 of 263 patients [57.0%] vs. 212 of 274 patients [77.4%]; adjusted odds ratio, 0.31; 95% confidence interval [CI], 0.20 to 0.47). 

The adjusted mean difference in the total score on the Clinical COPD Questionnaire at 2 weeks was −0.19 points (two-sided 90% CI, −0.33 to −0.05) in favor of the CRP-guided group. The two-sided 90% confidence interval for the complier average causal effect analysis ranged from −0.34 to −0.07

Secondary outcome
A lower percentage of patients in the CRP-guided group than in the usual-care group received antibiotic prescriptions at the initial consultation (47.7% vs. 69.7%, for a difference of 22.0 percentage points; adjusted odds ratio, 0.31; 95% CI, 0.21 to 0.45)

H. What are the adverse effects of intervention compared with no intervention?
None that I found

I. The study addresses an appropriate and clearly focused question. 
(select one)						 Well covered
Comments:	
J. Random allocation to comparison groups:
(select one)						Well covered
Comments:	
K. Concealed allocation to comparison groups:
(select one)						Adequately addressed
Comments: Did not do. Could have done sham testing of CRP and patients could be blind if their doctor had that result. But that's about it.
L. Subjects and investigators kept “blind” to comparison group allocation: 
(select one)						Adequately addressed
Comments: No but the data people were
M. Comparison groups are similar at the start of the trial:
(select one)						Adequately addressed
Comments: 

N. Were there any differences between the groups/arms of the study other than the intervention under investigation? If yes, please indicate whether the differences are a potential sources of bias. (select one)					Well covered
Comments:   no significant differences

O. Were all relevant outcomes measured in a standardized, valid, and reliable way?	
(select one)						Well covered
Comments: 

P. Are patient oriented outcomes included? If yes, what are they?					
Yes, in addition to antibiotics, they looked at hospitalizations (~9% in both groups), diagnosis of pneumonia 3% (intervention) vs 4% (usual care group).

Q. What percent dropped out, and were lost to follow up? Could this bias the results? How?	
At 4 weeks 17.3% dropped out the antibiotic use outcome and 13.3% with the Clinical COPD questionnaire. The authors powered their student to 20% drop out. BIAS OF RESULTS: Potentially, but the drop out was pretty even between the groups.

R. Was there an intention-to-treat analysis? If not, could this bias the results? How?		
Yes, they also did modified intention to treat where they looked at just complete data after randomization.

S. If a multi-site study, are results comparable for all sites?			
Unclear, but probably

T. Is the funding for the trial a potential source of bias? If yes, what measures were taken to
ensure scientific integrity?	
Unlikely			
Funded by the National Institute for Health Research Health Technology Assessment Program; PACE Current Controlled Trials number, ISRCTN24346473

U. To which patients might the finding apply? Include patients in the study and other patients to whom the findings may be generalized.					
Patient with COPD. Most patients were not GOLD stage IV, majority stage 2.

V. In what care settings might the finding apply, or not apply?					
outpatient

W. To which clinicians or policy makers might the finding be relevant?			
Family med and IM who practice outpatient medicine

SECTION 3: Review of Secondary Literature
[to be completed by the Potential PURL Reviewer]
[to be revised by the Pending PURL Reviewer as needed]

Citation Instructions:	For up-to-date citations, use style modified from
				http://www.uptodate.com/home/help/faq/using_UTD/index.html#cite &
				AMA style. Always use Basow DS on editor & current year as publication
				year.

				Example: Auth I. Title of article. {insert author name if given, & search
				terms or title.} In: Basow DS, ed. UpToDate [database online]. Waltham,
				Mass: UpToDate; 2009. Available at: http://www.uptodate.com. {Insert 
				date modified if given.} Accesses February 12, 2009. [whatever date 
				PPRF reviewer did their search.}

				For DynaMed, use the following style:
				Depression: treatment {insert search terms or title}. In: DynaMed 
				[database online]. Available at http://www.DynamicMedical.com. Last
 				updated February 4, 2009. {Insert date modified if given.} Accessed June
				5, 2009. {search date}

A. DynaMed excerpts	

Global Initiative for Chronic Obstructive Lung Disease (GOLD) recommendations1
· antibiotics, when indicated, may shorten recovery time, and reduce risk of relapse, time to recovery, and duration of hospitalization (GOLD Evidence B)
· consider prescribing antibiotics to patients with exacerbations who
· have all 3 cardinal symptoms (increased dyspnea, increased sputum volume, and increased sputum purulence)
· have 2 cardinal symptoms if increased purulence of sputum is one of the symptoms
· require mechanical ventilation
Evidence B - based on randomized controlled trials with important limitations or limited body of evidence

Use antibiotics in selected patients.
· Give antibiotics to patients who are in intensive care or hospitalized with severe COPD exacerbations where they reduce treatment failure and mortality.
· Give antibiotics for 5-7 days in COPD patients with purulent sputum and 1 or more of the following symptoms: increased dyspnea, sputum production.
· Consider giving antibiotics to COPD outpatients with mild-to-modertate exacerbations to reduce treatment failures.
· Select antibiotics based on local bacterial resistance pattern; initial treatment typically an aminopenicillin with or without clavulanic acid, a macrolide, or a tetracycline.




B. DynaMed citation/	Title. Author. In: DynaMed [database online]. Available at: 
access date		www.DynamicMedical.com Last Updated: .  Accessed

DynaMed [Internet]. Ipswich (MA): EBSCO Information Services. 1995 - . Record No. T116563, Acute Exacerbation of COPD; [updated 2018 Dec 04, cited 2020  March 19]. Available from https://www-dynamed-com.proxy.hsl.ucdenver.edu/topics/dmp~AN~T116563. Registration and login required

C. Bottom line recommendation or summary of evidence from DynaMed (1-2 sentences)

The addition of C-reactive protein (CRP) testing to usual care to guide prescription of antibiotics reduces antibiotic use without impairing health status in patients with acute exacerbation of COPD. DynaMed Level1 (Likely Reliable) References this study in this recommendation.


D. UpToDate excerpts	
The GOLD guidelines recommend antibiotics for moderately or severely ill patients with COPD exacerbations who have increased cough and sputum purulence. We vary slightly from the GOLD guidelines in our clinical practices
●We recommend antibiotics in outpatients with a moderate or severe exacerbation of COPD, which is defined as having at least two of these three symptoms – increased dyspnea, increased sputum volume, or increased sputum purulence.
●We do not initiate antibiotic therapy in patients whose exacerbation is mild, which we define as having only one of these three symptoms and not requiring hospitalization.
(article doesn't mention anything about CRP)

E. UpToDate citation/ Always use Basow DS as editor & current year as publication year. Access date Title.  Author.  In: UpToDate [database online]. Available at: http://www.uptodate.com. Last updated: . Accessed

Global Initiative for Chronic Obstructive Lung Disease (GOLD). Global Strategy for the Diagnosis, Management and Prevention of Chronic Obstructive Pulmonary Disease: 2020 Report. http://www.goldcopd.org (Accessed on January 29, 2020).

F. Bottom line recommendation or summary of evidence from UpToDate (1-2 sentences)

If moderate or severe exacerbation based on dyspnea, sputum volume or sputum prurulence, give antibiotics.

G. Other excerpts (USPSTF; other guidelines; etc.)	
National Institute for Health and Clinical Excellence (NICE) guideline on management of COPD in adults in primary and secondary care can be found at NICE 2018 Dec:NG115

American College of Chest Physicians/Canadian Thoracic Society (ACCP/CTS) guideline on prevention of acute exacerbations of chronic obstructive pulmonary disease can be found in Chest 2015 Apr 1;147(4):894

(nothing about CRP mentioned)
Global Initiative for Chronic Obstructive Lung Disease (GOLD) global strategy on diagnosis, management, and prevention of COPD can be found at GOLD 2020

European Respiratory Society/American Thoracic Society (ERS/ATS) recommendations
· consider antibiotics in ambulatory patients with COPD exacerbations (ERS/ATS Conditional recommendation, Moderate-quality evidence)
(dynamed)

H. Citations for other excerpts		


I. Bottom line recommendation or summary of evidence from Other Sources (1-2 sentences)	
Moderate to severe, give antibiotics, not for mild.

SECTION 4: Conclusions
[to be completed by the Potential PURL Reviewer]
[to be revised by the Pending PURL Reviewer as needed]

A. Validity: Are the findings scientifically valid? 	Yes

B. If A was coded “Other, explain or No”, please describe the potential bias and how it could affect the study results. Specifically, what is the likely direction in which potential sources of internal bias might affect the results?


C. Relevance: Is the topic relevant to the practice of family medicine and primary care practice, including outpatient, inpatient, obstetrics, emergency and long-term care? Are the patients being studied sufficiently similar to patients cared for in family medicine and primary care in the US such that results can be generalized?
	Yes

D. If C was coded “Other, explain or No”, please provide an explanation.				


E. Practice changing potential: If the findings of the study are both valid and relevant, are they not a currently widely accepted recommendation among family physicians and primary care clinicians for whom the recommendation is relevant to their patient care? Or are the findings likely to be a meaningful variation regarding awareness and acceptance of the recommendation? 
Yes
However, not a lot of clinics can do CRP poc at this time. In the study only a couple of clinics had this capability

F. If E was coded as “Yes”, please describe the potential new practice recommendation. Please be specific about what should be done, the target patient population and the expected benefit.

In clinics with the ability to do poc CRP testing, CRP should be used to help determine the appropriateness of antibiotic use in patients with a COPD exacerbation.

G. Applicability to a Family Medical Care Setting:
Is the change in practice recommendation something that could be done in a medical care setting by a family physician (office, hospital, nursing home, etc.), such as a prescribing a medication, vitamin or herbal remedy; performing or ordering a diagnostic test; performing or referring for a procedure;  advising, education or counseling a patient; or creating a system for implementing an intervention? Yes

H. Please explain your answer to G.			
We don't do this now and though POC CRP might be cost prohibitive, a lot of primary care providers can get accurate CRP results in just a few hours.

I. Immediacy of Implementation:	
Are there major barriers to immediate implementation? Would the cost or the potential for reimbursement prohibit implementation in most family medicine practices? Are there regulatory issues that prohibit implementation? Is the service, device, drug, or other essentials available on the market?	Yes

CRP machines and the test are not cheap. At least in 2015 and article concluded the cost per patient of a CRP test outweighed the cost saving or the reduction in infections in the long term. That didn't even include the cost of having machine.

Hunter, Rachael. "Cost-effectiveness of point-of-care C-reactive protein tests for respiratory tract infection in primary care in England." Advances in therapy 32.1 (2015): 69-85.

J. If I was coded “Other, explain or No”, please explain why.			


K. Clinically meaningful outcomes or patient oriented outcomes:
Do the expected benefits outweigh the expected harms? Are the outcomes patient oriented (as opposed to disease oriented)? Are the measured outcomes, if true, clinically meaningful from a patient perspective?
Yes
Major harm is cost

L. If K was coded “Other, explain or No”, please explain why.			


M. In your opinion, is this a pending PURL?			Yes

1. Valid: Strong internal scientific validity; the findings appear to be true.				

2. Relevant: Relevant to the practice of family medicine.				

3. Practice Changing: There is a specific identifiable new practice recommendation that is applicable to what family physicians do in medical care settings and seems different than current practice.			

4. Applicability in medical setting.				

5. Immediacy of implementation	


N. Comments on your response for question M.				
Biggest barrier is the cost and availability of poct of CRPs. However, a lot of people have COPD so a new cost effectiveness analysis may be warranted given the last one was published 3 years ago.
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