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	7. Date Nominated 
	November 2, 2009
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	Kate Rowland
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	11. Potential PURL Review Form (PPRF) Type 
	Case control

	12. Other comments, materials or discussion 
	 

	13. Assigned Potential PURL Reviewer 
	Mari Egan

	14. Reviewer Affiliation 
	University of Chicago 

	15. Date Review Due 
	November 12, 2009

	16. Abstract 
	OBJECTIVE: To estimate the association between antibacterial medications and selected birth defects. DESIGN, SETTING, AND PARTICIPANTS: Population-based, multisite, case-control study of women who had pregnancies affected by 1 of more than 30 eligible major birth defects identified via birth defect surveillance programs in 10 states (n=13,155) and control women randomly selected from the same geographical regions (n=4941). MAIN EXPOSURE: Reported maternal use of antibacterials (1 month before pregnancy through the end of the first trimester). MAIN OUTCOME MEASURE: Odds ratios (ORs) measuring the association between antibacterial use and selected birth defects adjusted for potential confounders. RESULTS: The reported use of antibacterials increased during pregnancy, peaking during the third month. Sulfonamides were associated with anencephaly (adjusted OR [AOR]=3.4; 95% confidence interval [CI], 1.3-8.8), hypoplastic left heart syndrome (AOR=3.2; 95% CI, 1.3-7.6), coarctation of the aorta (AOR=2.7; 95% CI, 1.3-5.6), choanal atresia (AOR=8.0; 95% CI, 2.7-23.5), transverse limb deficiency (AOR=2.5; 95% CI, 1.0-5.9), and diaphragmatic hernia (AOR=2.4; 95% CI, 1.1-5.4). Nitrofurantoin was associated with anophthalmia or microphthalmos (AOR=3.7; 95% CI, 1.1-12.2), hypoplastic left heart syndrome (AOR=4.2; 95% CI, 1.9-9.1), atrial septal defects (AOR=1.9; 95% CI, 1.1-3.4), and cleft lip with cleft palate (AOR=2.1; 95% CI, 1.2-3.9). Other antibacterial agents that showed associations included erythromycins (2 defects), penicillins (1 defect), cephalosporins (1 defect), and quinolones (1 defect). CONCLUSIONS: Reassuringly, penicillins, erythromycins, and cephalosporins, although used commonly by pregnant women, were not associated with many birth defects. Sulfonamides and nitrofurantoin were associated with several birth defects, indicating a need for additional scrutiny.

	17. Pending PURL Review Date
	 

	SECTION 2: CRITICAL APPRAISAL OF VALIDITY

	1. The study addresses an appropriate and clearly focused question.
	Adequately addressed

Comments: The topic was: Estimate the association between antibacterial medications and selected birth defects.



	2. The cases and controls are taken from comparable populations.
	Adequately addressed

Comments: Women who lived in similar states and gave birth between October 1, 1997 and December 31, 2003.



	3. The same exclusion criteria are used for both cases and controls.
	Adequately addressed

Comments: No type 1 or 2 diabetes, mothers with incomplete interviews.



	4. What percentage of each group (cases and controls) participated in the study?
	Cases: 70.5%

Controls: 67.2%



	5. Comparison is made between participants and non-participants to establish their similarities or differences.
	Adequately addressed

Comments: Table 1 p. 981



	6. Cases are clearly defined and differentiated from controls.
	Adequately addressed

Comments: Geneticists reviewed case information at each site.



	7. It is clearly established that controls are non-cases.

	Adequately addressed

Comments: Controls were defined as infants born without major birth defects. Defects may be found later in child's life.



	8. Measures will have been taken to prevent knowledge of primary exposure influencing case ascertainment.
	Adequately addressed



	9. Exposure status is measured in a standard, valid, and reliable way.
	Poorly addressed

Comments: The most worrisome piece of study: where women were interviewed up to 24 months after delivery and asked which antibiotics they used—looking at timing and duration, not dose. Mothers who reported that they didn't know whether they were exposed or were exposed but uncertain of the timing were excluded.



	10. The main potential confounders are identified and taken into account in the design and analysis.

	Adequately addressed



	11. Confidence intervals are provided.
	Yes.

	12. How many patients are included in this study? List the number cases and controls separately.
	13,155 case mothers and 4941 control mother were included in the analysis.

	13. What are the main characteristics of the study population? 
	Women who had delivered babies between October 1, 1997 and December 31, 2003. Cases were mothers who said they were exposed to antibiotics 1 month before conception through the end of the first trimester.

	14. What environmental or prognostic factor is being investigated in this study?
	Antibiotic exposure.

	15. What comparisons are made in this study?
	Birth defects in infants and exposure to antibiotics.

	16. For how long are patients followed-up in this study?
	Just one contact from delivery to up to 2 years after birth of the infant. 

	17. What outcome measures are used in this study?
	Major birth defects. 

	18. What size of effect is identified in this study?
	Exposure to antibiotic (timing and duration). 

	19. How was the study funded? Any conflicts of interest? Any reason to believe that the results may be influenced by other interests?
	None.

	SECTION 3: REVIEW OF SECONDARY LITERATURE

	1. DynaMed excerpts
	 

	2. DynaMed citation/access date
	Drug use in Pregnancy. In: DynaMed [database online]. Available at: www.DynamicMedical.com Last updated November 2, 2009. Accessed November 10, 2009.

	3. Bottom line recommendation or summary of evidence from DynaMed

(1-2 sentences)
	No recommendation regarding sulfonamides and nitrofurantoin; penicillin and others safe. 

	4. UpToDate excerpts
	 

	5. UpToDate citation/access date
	Hooten TM, Stamm WE. Antibiotic treatment of UTIs in pregnancy. In: Basow DS, ed. UpToDate [database online]. Waltham, Mass: UpToDate; 2010. Available at: http://www.uptodate.com. Last updated September 16, 2008. Accessed November 10, 2009.

	6. Bottom line recommendation or summary of evidence from UpToDate

(1-2 sentences)
	Nitrofurantoin and sulfonamides are recommended for women who have UTIs who are pregnant. 

	7. PEPID PCP excerpts
	· Nitrofurantoin: no known teratogenicity, avoid near term because of risk of hemolytic anemia. Contraindicated with G6PD deficiency.
· Sulfonamides: contraindicated in third trimester. Relatively safe in first 2 trimesters.


	8. PEPID citation/access data
	Antibiotic use in pregnancy. Accessed November 10, 2009.

	9. PEPID content updating 
	

	10. Other excerpts (USPSTF; other guidelines; etc.)
	 

	11. Citations for other excerpts
	 

	12. Bottom line recommendation or summary of evidence from Other Sources (1-2 sentences)

	No risk of nitrofurantoin or sulfonamides in the first trimester. 

	SECTION 4: CONCLUSIONS

	1. Validity: How well does the study minimize sources of internal bias and maximize internal validity? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)
	5 

	2. If 4.1 was coded as 4, 5, 6, or 7, 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?
	My biggest concern with the study is the validity and the delay between the time of exposure to the antibiotic to the outcome, which is a birth defect. This may be the only way we can study these exposures in pregnant women. 

	3. Relevance: Are the results of this study generalizable to and relevant to the health care needs of patients cared for by “full scope” family physicians? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)
	2 

	4. If 4.3 was coded as 4, 5, 6, or 7, please provide an explanation.
	 

	5. Practice changing potential: If the findings of the study are both valid and relevant, does the practice that would be based on these findings represent a change from current practice? Give one number on a scale of 1 to 7 (1=definitely a change from current practice; 4=uncertain; 7=definitely not a change from current practice)
	2 

	6. If 4.5 was coded as 1, 2, 3, or 4, please describe the potential new practice recommendation. Please be specific about what should be done, the target patient population and the expected benefit.
	We now give both nitrofurantoin and sulfonamides in the first trimester. This article gives us some evidence to be more cautious. 

	7. 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, educating or counseling a patient; or creating a system for implementing an intervention? Give one number on a scale of 1 to 7 (1=definitely could be done in a medical care setting; 4=uncertain; 7=definitely could not be done in a medical care setting)
	2 

	8. If you coded 4.7 as a 4, 5, 6 or 7, please explain. 
	 

	9. 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? Give one number on a scale of 1 to 7 (1=definitely could be immediately applied; 4=uncertain; 7=definitely could not be immediately applied)


	2 

	10. If you coded 4.9 as 4, 5, 6, or 7, please explain why.
	 

	11. Clinical meaningful outcomes or patient oriented outcomes: Are the outcomes measured in the study clinically meaningful or patient oriented? Give one number on a scale of 1 to 7 (1=definitely clinically meaningful or patient oriented; 4=uncertain; 7=definitely not clinically meaningful or patient oriented)


	3 

	12. If you coded 4.11 as a 4, 5, 6, or 7, please explain why.
	 

	13. In your opinion, is this a Pending PURL? Give one number on a scale of 1 to 7 (1=definitely a Pending PURL; 4=uncertain; 7=definitely not a Pending PURL)

Criteria for a Pending PURL:

· Valid: Strong internal scientific validity; the findings appears to be true.

· Relevant: Relevant to the practice of family medicine

· 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.

· Applicability in medical setting:

· Immediacy of implementation 
	3 

	14. Comments on your response in 4.13
	Seems like this was a fairly well done case-controlled study that would change practice. My concern is the bias in recall of medication use up to 2 years after the delivery of the infant. 

	SECTION 5: EDITORIAL DECISIONS

	1. FPIN PURLs editorial decision

(select one)
	Pending PURL Review—Schedule for Review

	2. Follow-up issues for Pending PURL Reviewer


	Review the methods paper or contact the authors to determine if they took any steps to diminish the possibility of recall bias.

	3. FPIN PURLS Editor making decision 
	Sarah-Anne Schumann and Kate Rowland

	4. Date of decision
	November 11, 2009; December 3, 2009

	5. Brief summary of decision
	We are concerned about the possibility of recall bias affecting the results; however, we believe that this would constitute a significant change in practice away from nitrofurantoin.

After communicating with the lead author, we felt that the authors did an adequate job of addressing the possibility of recall and other biases. We felt that there was a tiny but significant increase in birth defects in women exposed to certain antibiotics. 


