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Abstract

Purpose of review—Pelvic inflammatory disease (PID) is a common and serious reproductive
health disorder and disease rates remain unacceptably high among adolescent girls and young
adult women in the United States. Despite data demonstrating that women experience major
adverse health outcomes after PID, national recommendations for management of adolescents
have become increasingly less cautious in an era of cost- containment. In this review, we take an
alternative look at published data on adolescents with PID to frame the next steps for optimizing
management for this vulnerable population.

Recent findings—Several findings emerge from review of the literature. First, there is limited
evidence to guide the best practice strategies for adolescents with PID due to low enrolment of
early and middle adolescents in national trials. Second, adolescents and adult women in the United
States receive suboptimal treatment regimens per Centers for Disease Control and Prevention
(CDC) standards. Third, available evidence suggests that adolescents are at an increased risk for
poor adherence to CDC recommendations for self- care, reacquisition of sexually transmitted
infections (STIs) and PID, and subsequent adverse reproductive health outcomes.

Summary—Efforts to develop and integrate adolescent-focused, evidence-based strategies for

PID management and prevention of subsequent STIs and recurrent PID are warranted.
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INTRODUCTION

Pelvic inflammatory disease (PID) remains a serious reproductive health disorder and
disease rates remain unacceptably high among adolescent girls and young adult women.
Although asymptomatic screening and early treatment have resulted in a reduction in PID

Correspondence to Maria Trent, MD, MPH, Johns Hopkins School of Medicine, 200 N. Wolfe Street, #2064, Baltimore, MD 20794,
USA. Tel: +1 443 287 8945; mtrent2@jhmi.edu.

Conflicts of interest
The author has no conflicts of interest.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Trent

Page 2

diagnoses in the United States [1], approximately 800 000 women will still experience a PID
diagnosis [2] (Fig. 1). Each episode of this upper reproductive tract infection, usually caused
by a sexually transmitted infection (STI), increases the risk for multiple sequelae, including
tubal infertility, ectopic pregnancy and chronic pelvic pain (CPP). Care for PID has shifted
from the inpatient to the outpatient setting in an effort to contain costs and in response to
preliminary efficacy and cost-effectiveness data from the Pelvic Inflammatory Disease
Evaluation and Clinical Health (PEACH) trial, which demonstrated that hospitalization for
mild — moderate disease did not improve longitudinal outcomes for affected women [3,4].
The Centers for Disease Control and Prevention (CDC) guide- lines actually changed prior
to the first publication of PEACH trial data and no subsequent translational work
demonstrating effectiveness among adolescents in the general population of women with
PID who may be cared for outside of a randomized trial is available [5]. Unfortunately,
many experts focused on the differences in longitudinal outcomes and failed to acknowledge
that there were few early and middle adolescents enrolled in the trial and that both
adolescent and adult women in the trial generally had unacceptably high rates of recurrent
PID, infertility and CPP as longitudinal outcomes. Further, age-stratified analyses of the
PEACH trial data reveal that adolescent and young adult women continue to have high rates
of repeat STIs and CPP, regardless of treatment strategy [6,7]. In this review, we take an
alternative look at the available data specific to adolescents with PID to better understand the
shift to outpatient treatment and the potential next steps towards improving both quality of
care and outcomes for young women so early in their reproductive trajectories.

BACKGROUND

PID is most commonly characterized by the acute presentation of abdominal pain, but may
often be subclinical with minimal symptoms among affected patients [8]. PID is associated
with significant short-term and long-term sequelae. Short-term sequelae include the
development of tubo-ovarian abscesses requiring triple antibiotic therapy, radiological
procedures and protracted hospitalizations [9 — 12]. PID is also associated with significant
long-term sequelae such as ectopic pregnancy, CPP and tubal infertility [9 — 15]. Further,
each episode of PID increases the risk of complications such as infertility [16].

More recent studies examining data from women with microscopically and laparoscopically
confirmed PID have demonstrated that oral regimens have good efficacy for treating
etiologic organisms causing PID [17,18], resolve symptomatology, that patients with mild —
moderate disease have a high conception rate longitudinally if properly treated with these
regimens [19] and that high rates of infertility secondary to tubal occlusion are likely the
result of recurrent disease [20]. This suggests that although treatment of a single episode of
PID is important, prevention of recurrent disease among affected adolescents is critical for
fertility preservation.

ADOLESCENTS AND PELVIC INFLAMMATORY DISEASE

The most recent reports from the National Survey of Family Growth indicate that the highest
prevalence of PID was among women who initiated vaginal intercourse at less than 15 years
of age and had greater numbers of sexual partners in the 12 months prior to data collection
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[21]. Data from a PID treatment adherence trial in a high ST prevalence, urban, minority
community demonstrated that adolescents with PID in this context were often poor and had
multiple sexual risk factors for PID (early age of sexual intercourse, multiple lifetime
partners, pregnancy history, lack of condom and hormonal contraceptive use) [22]. These
local data are also consistent with demographic findings from the PEACH trial [23].
National data demonstrate that minority adolescents are disproportionately more likely to be
diagnosed with PID than nonminority adolescents [24&&]; however, adult fertility data
suggest that there may be underdiagnosis amongst other populations of women who may
present without this demographic profile or have mild disease [25].

Adolescents with a history of STIs have traditionally been considered a ‘special population’
by the CDC [26]. They are at a higher risk for STIs due to inaccurate perception of risk [27],
biological susceptibility [28,29], frequent unprotected intercourse [30 — 32] and engagement
in sexual partnership patterns such as serial monogamy and partnership concurrency [33 —
35]. They also face difficulties easily accessing comprehensive adolescent-friendly
reproductive health services [36 — 38]. As such, the CDC treatment guidelines continue to
assert that counselling for STDs should be non-judgemental, aimed at addressing risky
sexual behaviours, and appropriate for the patient’s developmental level [26]. Past guidelines
for PID treatment in adolescents also included universal hospitalization for 48 — 72 h for
aggressive management with intravenous (i.v.) antibiotics followed by discharge and close
follow-up during the remaining days of the 2-week course of oral antibiotic therapy. During
hospitalization, patients not only received medical care but were also often provided
intensive education programmes and social support to assist with self-care at discharge and
prevention of future episodes [39 — 41]. Unfortunately, the effectiveness of these
comprehensive approaches was not evaluated and so the current designation by the CDC
focuses on the ‘lack of evidence’, which appears related to the small sample size and
inability to reach a conclusion rather than a study powered to answer the question about
whether hospitalization improves the outcomes for young adolescents with PID. Although
the CDC states that younger adolescents have similar outcomes to adult women with PID
[26], only 25.1% (N ¥, 209) of the PEACH cohort were adolescents aged 19 years or less
and the mean age of this subgroup was 17.9 + 1.1 years, limiting one’s ability to generalize
to early and/or middle adolescents [6].

UNDERSTANDING THE SHIFT TO OUTPATIENT THERAPY

In 1998, a seminal research design from the PEACH trial called into question the role of
inpatient stays for PID treatment. The PEACH trial was a multicentre randomized controlled
clinical trial involving emergency departments, obstetrics and gynaecology clinics, sexually
transmitted disease clinics and private practices in 13 cities in the United States. The trial
was designed to recruit patients aged 14 — 38 years and the primary outcomes of interest
were recurrent STI at 30 days, recurrent PID, pregnancy, chronic abdominal pain and
infertility [42]. The 35-month and 84-month data demonstrated that patients in the inpatient
and outpatient treatment groups had similar outcomes for ectopic pregnancy, live births,
tubal infertility and CPP [42,43].
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Although the focus of the PEACH trial was to look at differences between women treated
using the two key therapeutic options available, the study did not identify a strategy to solve
the problem of adverse sequelae in affected patients. Close examination of the combined
data demonstrates that participants with mild to moderate PID are still at a risk for
significant sequelae. At 84 months, 43% of this predominately minority sample of women
reported CPP, 19% were categorized as infertile and 21% had recurrent PID [3,43,44].
Further analyses from the trial have also demonstrated that women with PID-associated CPP
had significant reductions in health-related quality of life [45]. Age-stratified analyses also
demonstrated that 20% of women aged less than 19 years experienced a repeat or persistent
STI at 30 days and repeat PID over the 7-year follow-up period was associated with a five-
fold risk of CPP [46]. An adolescent- focused trial in an urban community demonstrated that
adolescents have poor adherence to the CDC-recommended 72-h clinical follow-up visit, are
at a high risk for STI at the 90-day STI rescreening visit and that brief theory-based
interventions have positive, but modest effects on adherence to self-management behaviours.
Four-year follow-up of patients with PID in this setting demonstrates that recurrent STIs and
PID are common and that on average the time to subsequent STI or PID is about 1 year [47].

The other major factor driving the push to design cost-effective strategies for management of
PID is the high cost of inpatient therapy. In 2000, the CDC published a study estimating the
1998 direct medical expenditures for PID and its sequelae at $1.88 billion. Of these
expenses, $1.06 billion was for acute PID, $166 million was for evaluation and treatment of
CPP, $295 million was for evaluation and treatment of ectopic pregnancy and $360 million
was for evaluation and treatment of PID-associated infertility. Using a probability model,
73% of the costs were associated with acute management of PID rather than the long-term
sequelae [48]. The mean productivity losses for a single acute episode of PID have been
estimated at $649 [49] and the average lifetime costs of PID range between $1060 and
$3180. As a result, there was a call for prevention efforts to reduce the incidence of PID and
to provide alternative management strategies for affected women [50]. Smith et al. [4] have
recently published cost-effectiveness analyses utilizing data from the PEACH trial and
concluded that hospitalization to preserve fertility in nulliparous young women and
adolescents with PID would be economically unfeasible even if substantial improvements in
complication rates were assumed. This is not surprising given that outpatient treatment
regimens are so inexpensive compared with the costs of inpatient treatment. In a recent study
[51] designed to examine the direct costs of PID for adolescents in a major academic centre,
inpatient hospitalization was on average $7440 more than treatment in ambulatory sites,
including the emergency department. This wide difference in costs suggests that there may
be unexplored cost-effective, nonhospital-based management approaches that are worth
evaluating for vulnerable adolescents.

BARRIERS TO TREATMENT ADHERENCE IN THE OUTPATIENT SETTING

The CDC provides evidence-based, expert-guided recommendations for treatment of PID
and other STIs and is designed to serve as the guide for clinical practice in the United States.
In 2006, the CDC expanded the diagnostic criteria for PID by adding an ‘OR’ after each of
the minimum diagnostic criteria, but the rates of PID diagnoses have continued to decrease,
as infections with Chlamydia trachomatis soar amongst adolescents and young adult women
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[52&]. Although PID is a nonreportable STI subject to mandated reporting to public health
departments, much of this general decline is likely due to early diagnosis and treatment as
noted above [1]. Researchers in health settings with universal healthcare systems and
tracking of diagnoses have postulated that this decline in PID may be due to an arrested
immune response to C. trachomatis [53&&]; however, the rise in ectopic pregnancy also
observed may also suggest that there may be issues in making initial PID diagnoses. One
factor that has not been considered in the literature is that increased use of (noninvasive) STI
testing methods (urine and vaginal swabs) and avoidance of the routine bimanual
examination in patients seeking STI testing may have occurred, resulting in fewer PID
diagnoses. Although there is poor adherence to asymptomatic screening guidelines for
women aged under 25 years [54 — 56], widespread use of a non- invasive-only approach in
public health and emergency medical systems for symptomatic patients may lead to missed
diagnoses in patients with subclinical and/or mild — moderate disease without classical PID
findings such as severe abdominal pain, ‘shuffling gait” and/or the ‘chandelier sign’.

Several studies have demonstrated that the most significant barrier facing adolescents and
young women nationally is poor adherence to national treatment guidelines (Table 1). A
single-centre study demonstrated that 40% of providers caring for adolescents with PID in a
large academic centre were nonadherent to CDC treatment regimens [57]. Shih et al. [58]
conducted a multiyear cross-sectional analysis of emergency department data from the
National Hospital Ambulatory Medical Care Survey (NHAMCS) database, which spanned
from 1999 to 2006 and demonstrated that out of 1.65 million emergency department visits in
which patients were diagnosed with PID, only 30.5% of discharged patients received
antibiotic treatment according to the CDC guidelines. Among those visits characterized by
nonreceipt of a CDC regimen, 38.4% of patients did not receive any antibiotics or analgesia
for pain management. Most noticeable was that in regions of the country where emergency
medicine trained specialists do not staff emergency departments, patients were five times
less likely to receive standard care therapies [58]. In a more recently analysis, Goyal et al.
[24&&] examined data from adolescents aged 14 — 19 years in the NHAMC dataset from
2000 to 2009 representing an estimated 705 000 PID cases seen in the US emergency
departments. These analyses demonstrated that only 37.1% of patients received care
according to the CDC treatment guidelines (Fig. 2). Fortunately, clinical protocols with
algorithms, treatment guidelines and medication resources for clinicians can result in
improved adherence to the CDC treatment guidelines [40,59].

Patient adherence to PID treatment involves a complicated set of behaviours that integrate
physician adherence to established treatment guidelines, patient-provider communication,
agreement on a treatment regimen and adequate follow-up in the healthcare system [60].
Lack of adherence to a treatment plan is usually not solely due to the patient’s failure. The
health provider’s role is to prescribe appropriate medication regimens on the basis of the
individual patient’s needs, provide education on how the medications work and explain the
importance of completing therapy [61]. Given the complexity of these roles and the low
likelihood of being successful at all of them, health providers delivering (outpatient) PID
care to adolescents assume some of the responsibility for adherence failure. Research from a
large urban academic centre indicates that most patients diagnosed with PID are seen in
urgent and emergency department settings [51]. Although high acuity care is delivered 24 h
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a day, there are also increased demands on provider time that often result in less time
counselling patients on how treatment regimens can be integrated into adolescent patient
lifestyles, thus resulting in poor adherence to prescribed treatment and follow-up [51,57,59].
This emphasizes the importance of the CDC-recommended short-term clinical follow-up
visit for maximizing clinical adherence. Individuals who did not have a shor- term clinical
follow-up visit reported that they did not understand the need for follow-up, had
transportation issues and/or did not have a medical home or knowledge of a public health
alternative for follow-up [59,62]. Although doxycycline as the treatment of choice poses
some difficulties with adolescents’ ability to adhere to medications, other factors include
access to medication and primary care provider ignorance regarding the polymicrobial
nature of PID and need to continue medications for 14 days even if STI tests are negative
[57]. Although there is hope that azithromycin will emerge as a potential panacea to
antibiotic adherence issues, patients still need to take and/or return for observed delivery of
the second dose. Further, the CDC still recommends concurrent use of twice-daily
metronidazole with azithromycin if used as an alternative regimen [26].

Even though the CDC no longer recommends special management for adolescents with PID,
a national survey has demonstrated that clinicians lack consensus for determining the
disposition for adolescents in various contexts. In this study, clinicians used a visual
analogue scale to assess how strongly they felt that a hypothetical 15-year-old adolescent
girl with PID should be hospitalized versus discharged to outpatient care on the basis of 17
scenarios. Scenarios ranged from those with severe disease to demographic, social and/or
clinical factors shown to interfere with outpatient adherence. The highest mean scores
corresponded to the CDC recommendations, but there was significant variability and lower
scores when the adolescent had other factors that could impair an adolescent’s ability to
tolerate an outpatient regimen [63&&]. This may have resulted because clinicians also
under- estimate the impact of a PID diagnosis on the adolescent girl. In a recent PID health
utility study, a general survey of adolescents consistently rated health-related quality of life
associated with PID health states lower than parents and clinicians. Further, in a time trade-
off exercise, adolescents were willing to give up 1 — 2 years of their lives to prevent PID and
associated sequelae [64].

Conclusion

Inpatient treatment for PID is expensive without incremental increases in efficacy when
compared with outpatient treatment in affected women. The CDC’s assessment that there are
no data to support hospitalization for adolescents with mild — moderate disease is technically
true, but should not be misinterpreted. Available research suggests that the status quo for
both inpatient and outpatient PID treatment is suboptimal and that additional cost-effective,
evidence-based intervention is warranted to improve short and long-term reproductive health
outcomes for all women.
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KEY POINTS

There is limited evidence available to guide the use of inpatient versus
outpatient therapy for adolescents in the United States; therefore, clinicians
will need to carefully assess an adolescent’s ability to tolerate an outpatient
regimen per CDC guidelines.

Women in the United States receive suboptimal antibiotic regimens per
Centers for Disease Control and Prevention standards; therefore, additional
efforts to increase provider understanding of and adherence to the antibiotics
regimens are warranted.

Adolescents are at increased risk for adherence failure, recurrent sexually
transmitted infections and PID, and subsequent reproductive health outcomes;
therefore, studies are needed to define the next steps for integrating cost-
effective, developmentally appropriate, and evidence-based interventions into
routine clinical practice.
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FIGURE 1.
Average annual hospital discharge and ambulatory visit for women with pelvic inflammatory

disease in the United States by age [2].
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FIGURE 2.
Summary of studied clinician adherence to Centers for Disease and Control Prevention STD

Treatment Guidelines for pelvic inflammatory disease management [24&&, 57 — 59].
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Table 1

Antibiotic regimens recommended by the Centers for Disease Control and Prevention [26]

Parenteral treatment  Regimen A Cefoxitin 2 g i.v. q 6 or cefotetan 2 g i.v. q 12 p doxycycline 100 mg p.o. b.i.d. x 14 days +
metronidazole 500 mg p.o. b.i.d. x 14 days

Regimen B Clindamycin 900 mg i.v. p gentamicin loading dose i.v. or i.m. (2 mg/kg), followed by a
maintenance dose (1.5 mg/kg) every 8 h or gentamicin single-daily dosing (3 — 5 mg/kg/day)

Alternate regimen  Ampicillin/sulbactam 3 g i.v. every 6 h b doxycycline 100 mg p.o. b.i.d. x 14 days

Oral treatment Regimen A Ceftriaxone 250 mg i.m. (single dose) p doxycycline 100 mg p.o. b.i.d. x 14 days + metronidazole
500 mg p.o. b.i.d. x 14 days

Regimen B Cefoxitin 2 g i.m. p probenecid 1 g p.o. (single dose) p doxycycline 100 mg p.o. b.i.d. x 14 days +
metronidazole 500 mg p.o. b.i.d. x 14 days

Alternate regimen  Other parenteral third-generation cephalosporin (e.g. ceftizoxime or cefotaxime) p doxycycline 100
mg p.o. b.i.d. x 14 days + metronidazole 500 mg p.o. b.i.d. x 14 days

b.i.d., twice daily; i.m., intramuscular; i.v., intravenous.

aAzithromycin is not currently considered standard therapy; however, if used (e.g. doxycycline allergy), concurrent use of twice-daily
metronidazole for 14 days is recommended by the CDC.
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