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Abstract:

Background: Fear that the intrauterine device (IUD) causes pelvic inflammatory disease (PID) limits the use of this highly effective, reversible form of contraception.  To diminish the risk of PID in IUD users, most practitioners in the U.S. screen women for gonorrhea (GC) and Chlamydia (CT) cervical infections weeks prior to IUD insertion, rather than on the same day as insertion, as recommended by contraception experts.  Requiring women to have 2 visits to have an IUD inserted poses a potential barrier to accessing contraception as well as increases health care costs.  Studies have not examined whether same-day insertion is as safe as pre-insertion screening for IUD users.
Objective: To compare the rates of upper genital tract infection in IUD users screened for GC/CT pre-insertion versus on the same day as insertion.  Secondarily, we wish to compare infection rates in those screened at any time to those who are not screened at all with GC/CT cultures. 

Methods: Retrospective cohort study of women who had IUDs inserted at Kaiser Permanente Northern California from 2002-2007.

Specific Aims:

Primary: 

· To compare the rates of developing upper genital tract infection after IUD insertion between those undergoing same-day screening and pre-insertion screening for GC/CT.

Secondary: 

· To compare upper genital tract infection rates between those screened for GC/CT and those not screened at all.

· To describe patient and provider characteristics that are associated with these 3 screening practices.

Significance:
Intrauterine devices (IUDs) are among the most highly effective, reversible methods of contraception, and, globally, they are the most frequently employed method of birth control.1  However, their use in the United States remains limited, in large part because of negative perceptions of its association with pelvic infection promulgated by experiences with IUDs used more than three decades ago.  More recent, prospective trials have demonstrated a much lower rate of PID in IUD users than previously thought, ranging from 1/10002 to 1/100,3  comparable to PID rates in women of similar risk who do not use IUDs. 4  A WHO metanalysis of 23,000 IUD users who were not screened for cervical infection demonstrated a transient, increased risk of upper genital tract infection in the first 20 days after IUD insertion, presumably secondary to unknown and thus untreated cervical infection at the time of insertion.5  However, now that gonorrhea (GC) and Chlamydia (CT) screening are readily available, most experts believe that treatment of a cervical infection with the IUD in place is safe and effective, and therefore recommend same-day screening.6  

While it has become common practice in the U.S. to screen women for GC and CT prior to inserting and IUD, optimal timing of this screening test has not been determined and practices vary widely:2 some practitioners require a culture within 4-6 weeks prior to insertion, while, more rarely, clinicians collect the sample on the same day, treating women with positive results after insertion.  This latter practice is more convenient for women as it reduces the number of visits and diminishes a potential barrier to accessing contraception.  However, its safety compared to interval screening has been presumed but not investigated.  We thus propose a retrospective cohort study of a Kaiser Permanente database to investigate whether screening women for GC/CT on the same day as their IUD insertion is associated with the same or different cases of upper genital tract infection than in women who are screened pre-insertion. 

Moreover, further evidence suggests that cervical microbial status at the time of IUD insertion may not correlate to subsequent PID rates.  For example, several randomized placebo-controlled trials have demonstrated a lack of benefit of prophylactic antibiotics with IUD insertion, even in women who screen positive for GC or CT.2, 7, 8 Another cohort study in Brazil showed that IUD users who screened positive for asymptomatic CT on the day of insertion had a similar rate of PID as non-IUD users with asymptomatic Chlamydia.4  Thus, our secondary research question will compare upper genital tract infection rates between IUD users who are screened for GC/CT and those women who are not screened at all prior to insertion.

Methods:

Study Design: Retrospective cohort study, with case-cohort design.
Timing: Five year period, beginning with 2002, the year when the levonorgestrel IUD (Mirena™) became widely available for use in the U.S. in addition to already available copper-containing IUDs (Paraguard™).  The introduction of Mirena increased the popularity of IUDs and thus the number of users.
Study population:
Target population: All women getting an IUD inserted for any reason.

Accessible population:  Women who presented to Kaiser Permanente Northern California facilities for IUD insertion from 2002-2007.

Sampling design: 
1. Cohort study- Consecutive sample of women who are identified by ICD-9 codes as having an IUD (either Mirena™ or Paraguard™) inserted.
2. Case-control with case-cohort sampling- In order to compare the detailed characteristics of cases of PID to those without disease, controls will be selected for chart review from the baseline study base of all women receiving an IUD.

Measurements: 

Predictor: Timing of GC/CT screening in women getting an IUD, and absence altogether of screening.  
This measurement will be taken by searching the laboratory database for results of GC/CT testing in the 8 weeks before a woman’s IUD insertion and on the day of her insertion.  Subjects will then be assigned to one of three groups based on the GC/CT collection and result date found in the system:

1. Group 1=Pre-insertion screening: culture sent between 1-8 weeks before insertion date.  For those whose cultures were sent 1 week prior, we will check to see if they had a positive result before assigning their group.  If their cultures were positive, we will check in pharmacy records to see if they were treated.  If not, then we will assume culture results were not known prior to insertion, and thus consider them “same-day.”

2. Group 2=Same-day screening: Culture sent on the same date that the IUD was inserted. 

3. Group 3=No screening: Those patients with no GC/CT test in the lab database 8 wks up to day of insertion. 
Outcomes:

Primary: 
· Diagnosis of PID, endometritis, salpingitis, upper genital tract infection, tubo-ovarian abscess/complex within 90 days of IUD insertion.  Although the risk of infection is highest 20 days after insertion, other IUD/infection studies use this 90 day window of time as conservative estimation of insertion related events. 
Ascertainment of primary outcome:  In the sample population, cases of upper genital tract infection will be identified by ICD-9 codes for the following diagnose,s which are classified as “inflammatory diseases of female pelvic organs” in the upper genital tract, from upper cervix up to and including parametria: 
614 Inflammatory disease of ovary, fallopian tube, pelvic cellular tissue, and peritoneum (excludes pregnancy/abortion related cases)
614.0-614.9: subclassifications of above diagnoses including TOA, salpingitis, oophoritis
615 Inflammatory diseases of uterus, except cervix (excludes pregnancy/abortion related cases)
615.0  Acute

615.1 Chronic

615.9 Unspecified inflammatory disease of uterus (Endometritis, Endomyometritis,, Metritis, Myometritis, Perimetritis, Pyometra, Uterine abscess

The pharmacy database will also be searched to identify women in this cohort who received antibiotics within 90 days of insertion.  The charts of these patients with a diagnosis of infection and of those who received any antibiotics after insertion will then be independently reviewed by 2 Obstetrician/Gynecologists.   

Measurement of primary outcome:  To confirm that a correct diagnosis of PID was made requires applying a set of clinical criteria.  In contrast to the more stringent criteria classically outlined by Hager et al,9 the CDC recommends the following: “[a woman] experiencing pelvic or lower abdominal pain, if no cause for the illness other than PID can be identified, and if one or more of the following minimum criteria are present on pelvic examination: cervical motion tenderness or uterine tenderness or adnexal tenderness.”10  
To minimize systematic error, the charts of all cases will be reviewed by 2 reviewers to assess the validity of the coded diagnosis of infection.  Reliability of the reviewers will be determined by calculating a kappa value. 
Secondary: 
· Rate of asymptomatic GC and CT infection in IUD users.  This will be determined from the lab database.
· Characteristics of providers and their screening practices.  Provider codes are linked to each patient on billing sheets, and certain variables are known for each Kaiser provider.  
Covariates – See Table 1 in Appendix 1: 
Description of patient characteristics:  
Because of the large number of patients involved in this study, and because most of the above variables are not tracked in a computer database, only those patients with PID who are undergoing chart review will have all of the above characteristics ascertained.   For those who do not develop PID, we cannot realistically describe the variables marked by * in table 1 for all patients.  
Our strategy for assessing the comparability between the differently screened groups will be to do a case-control study with a case cohort sampling scheme.  The charts of all of the cases will be reviewed as part of the primary cohort study.  We then wish to compare these to a sample of controls, to assess for similarities or differences in as many of the variables listed in table 1 as possible.  To investigate characteristics of controls, we will randomly sample controls from the baseline study base cohort.  A ratio of 2-3 controls for each case will give enough power to detect differences in the groups if present (see sample size calculation below).  The charts of all selected controls will be reviewed with the same detail as charts of controls.  For this case-control segment of the study, we will not be primarily looking at the outcome of upper genital tract infection in order to measure associations, but rather will be using this framework as a way to investigate the characteristics of the subjects in greater detail.  
Description of Provider characteristics:

Because screening practices vary among providers in general and Kaiser clinicians in particular, it is likely that attributes of those inserting the IUDs may influence screening practices.  Based on Kaiser’s profiles of its providers, we will be able to describe for each screening group the frequency of the provider characteristics listed in table 1.  Although we will not be able to assess clinical experience through years in practice, we will use age as a marker of this. 

Analysis of confounders: 

As described, because we cannot know all of the above variables for every patient, we will not be able to adjust for all potential confounders.  However, age, HIV status, history of STI, the type of IUD and provider characteristics—all of which can be ascertained for all patients—are potential confounders in the relationship between screening practice before IUD insertion and PID.  These will be adjusted for in multivariate analysis.  
The results of the screening GC/CT culture will need to be handled in several ways.  Because GC/CT infection behaves more as an intermediary (along the causal pathway) in PID rather than as a true confounder, it should not be adjusted for.   On the other hand, cervical infection—if treated promptly—may not correlate to PID in IUD users, and so a simple stratified analysis by culture results would be illuminating.  Finally, we hope to show that IUD insertion even at the time of an unknown, active infection does not increase PID rates.  Thus, we will also perform a subgroup analysis of those in each screening group with positive culture results, understanding that such an analysis will likely not be powered enough to show more than a trend. 
Finally, the 3rd group of women who were not screened at all should be compared to the rest of the women who were screened—at any point-- in a separate analysis, rather than comparing the 3 groups to each other. 

Provider traits may also act as confounders, as someone’s clinical situation may influence both his/her screening practices as well as a threshold at which to diagnose and treat PID.  We will test for and adjust for such scenarios in our multivariate analysis. 

Pretest plans:
Essentially, the pretest will briefly assess the data abstraction process to ensure that the variables we think we can record on patients are indeed obtainable in an efficient manner.  This will also help identify unexpected factors which may or may not be relevant; for instance, are there people with more than one insertion screen? Thus, we will identify 20 patients in the Kaiser database who have had IUDs inserted. 20 is a reasonable number to get a sense of how much time it will take to collect the relevant data per patient.  It may not be enough to detect a case of PID, but 1000 is an unreasonable number to pre-test (incidence of 1/1000).  We will search their lab results to then assign them to an insertion group, and subsequently search for PID diagnoses as described above.  In addition, 5 random charts will be pulled for review to see how accessible information like number of partners, marital status, parity is (ie is there an IUD screening form?). 

Statistical issues:
Sample size calculation:

Research hypothesis:  Among women who are having an IUD inserted, screening for GC/CT on the same day as their IUD insertion results in no greater risk of PID than pre-insertion screening.
Null hypothesis: There is no clinically meaningful difference in PID rates in IUD users who have same-day GC/CT screening versus pre-insertion screening.  
Alternative hypothesis: There is a clinically meaningful difference in PID rates in IUD users who have same-day GC/CT screening versus pre-insertion screening. 
Statistical tests: Chi-squared test (for the dichotomous outcome of PID or no PID)
P1=.001 Proportion who develop PID (outcome) in pre-insertion group.  
Based on previous studies, we can make some inferences about the rate of PID in IUD users.  In one Kenyan RCT of prophylactic antibiotics at the time of IUD insertion, 1.4% were diagnosed with PID (3 % who screened positive developed PID, and 1.1% who screened negative developed PID).8  In a lower risk U.S. population, the overall incidence of PID in IUD users was 0.1%.2  The latter cohort is more similar to the one we are studying.
P2=.005 Proportion with outcome in same-day group

A clinically meaningful difference in PID rates would likely be a 5-fold difference (from 1/1000 to 1/200, or .5%).  Less than this increase seems not as clinically important, given the rarity of the outcome. 

Effect Size= P2-P1=.004

(=.05 (95% power)
(=.05 (two-sided)

5,344 in each group
Feasibility:  It is not yet known what proportion of providers at KP screen pre-insertion, same day or not at all.  However, 5,000-7000 IUDs are inserted per year at KP facilities.  For 5 years, that provides a sample population of 25,000, and likely adequate power to show the lack of a 5-fold difference. 
Quality control and data management:
Data will be entered into a program such as either Excel or Filemaker. A Kaiser Permanente research statistician will be primarily responsible for managing this database, with assistance from PI.  Data will be saved onto a password protected server and hard-drive.  

Administrative

Timetable

January, 2008- Submit grant proposal to Family Planning Fellowship Foundation and obtain CHR approval
June, 2008- begin data collection

September, 2008- data analysis
November, 2008- Begin writing manuscripts, submitting abstracts (ARHP, ACOG, SGI)

Ethical considerations
Because this study is retrospective, there are minimal risks involved to subjects.  After the data are initially gathered and entered, they will be de-identified using a unique research identification number.  Although visit and test dates will be used specifically to assign women into the pre-insertion and same-day screening groups, once that group assignment has been made, the unique identifying visit dates will not be linked to her record. 
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APPENDIX
Table 1: Patient characteristics:


Provider characteristics:

	Age

HIV+

History of GC/CT or any STI in the last 3 years Pregnancy in the last year 

+GC or CT culture from screening

Type of IUD
	Gender

Age

Type of provider (NP, MD/DO)

Specialty (Ob/Gyn, FP, Internal Med, Pediatrics)

Region/clinic site

	*previous IUD use

*Lifetime sexual partners

*Number of partners in the last 6 months 

*Nulliparity or multiparity

*History of PID ever

*Marital status

*Race/ethnicity

*Socioeconomic status

*Timing in menstrual cycle
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