
Pelvic inflammatory disease (PID): Dangerous, deceptive,
and debilitating. As practitioners know, the diagnosis of PID
frequently is difficult to confirm and, typically, the patients are
young and tend to be non-compliant with their treatment regi-
men. Moreover, the sequelae
of inadequate treatment can
have devastating conse-
quences, and the number of
antibiotic options, combina-
tions, and treatment protocols
is nothing less than daunting.
Frequently managed in the ED
setting, PID is a term that is
most commonly used to
describe infection of the
uterus, fallopian tubes, and
adjacent pelvic structures that
is not associated with surgery
or pregnancy. An estimated 1
million women per year are
diagnosed with PID—a condition that is particularly common
and problematic among lower socioeconomic groups in urban
areas.1,2

In addition to the acute manifestations of the infection, long-
term sequelae such as ectopic pregnancy and infertility occur in
25% of cases.1-3 In 1998, the direct and indirect costs of the dis-
ease and its complications were estimated to be greater than $5
billion. In view of the effect of this infection, a systematic
approach to diagnosis and therapy is mandatory for all emer-
gency and primary care practitioners who encounter patients
with this condition and its related complications.

In virtually all cases, PID results from ascending spread of
organisms from the cervix and vagina to the upper genital

tract. Sexual transmission of Neisseria gonorrhea and/or
Chlamydia trachomatis accounts for more than half of all
cases of PID, but H. hominis and other organisms have also
been implicated.1,2,6 N. gonorrhea is the major cause of PID in

urban areas, where gonococ-
cal infection is prevalent,
whereas C. trachomatis is
responsible for a greater pro-
portion of cases among college
students, in whom gonococcal
infection is less common. 

Organisms such as E. coli
and other enteric pathogens,
especially anaerobes, also may
cause PID, especially when the
normal vaginal flora (lacto-
bacilli) are supplanted with
other organisms. However,
infection in the upper genital
tract does not always result in

clinically recognizable disease; indeed, many women with
adverse sequelae associated with PID, such as infertility, have
no known history of the disease.4,5

Accordingly, a high index of suspicion and a low threshold
for initiating treatment in PID are essential for facilitating
detection and optimizing patient outcomes. Clinical vigilance
should be applied to all women of child-bearing age with pelvic
pain. Lower abdominal tenderness, adnexal tenderness, and
pain on manipulation of the cervix are present in physical
examination in up to 90% of women.1,6,7 Other manifestations,
such as elevated erythrocyte sedimentation rate or C-reactive
protein and abnormal vaginal discharge vary widely in fre-
quency. At present, there are no effective ways to detect clini-
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Overview
Pelvic inflammatory disease (PID) represents a spectrum of

infections and inflammatory disorders of the uterus, fallopian
tubes, and adjacent pelvic structures. Variable in presentation
and caused by myriad bacterial and atypical organisms, PID
may include any combination of endometritis, salpingitis, tubo-
ovarian abscess, oophoritis, and in its more extreme manifesta-
tion, pelvic peritonitis. Since the infection most often involves
the fallopian tubes, salpingitis is commonly used as a synonym
for PID, although this is not strictly correct.

Because reporting rates for PID probably do not reflect the
estimated prevalence of the disease in the community, most
experts agree that the true incidence of PID is not known and
may never be confirmed with any degree of accuracy. Moreover,
many episodes of PID are not recognized by the patient or the
clinician. And although sexually transmissible diseases (STDs)
are reportable entities, there is no mandatory reporting for PID,
even though the etiologic organisms associated with PID are
similar to those encountered with STDs. Finally, clinical diagno-
sis of this disease can be difficult, and definitive confirmation of
pelvic inflammation and/or infection by laparoscopy and/or cul-
ture usually are lacking. As a result, estimating the prevalence of
PID from chart reviews may not yield an accurate accounting of
how many cases occur annually in the United States.

Despite the aforementioned difficulties with reporting, diag-
nosing, and confirming PID, the CDC estimates that one out of
every 10 women will have at least one episode of PID during
her reproductive years.11 During each of the past five years, at
least 1 million women have been diagnosed with PID annually
and more than 200,000 women have been hospitalized annually
as a result of this condition. At least one-quarter of women with
PID will have major complications, including infertility, ectopic
pregnancy, chronic pelvic pain, tubo-ovarian abscesses, and/or
pelvic adhesions. Overall, the annual estimated cost of treating
PID and its complications is estimated to be more than $5 billion
annually in the United States alone.12,13

Etiology and Clinical Pathogenesis
PID is thought to arise from an ascending infection of the

female genital tract. As a rule, the upper female genital tract is
sterile. Presumably, PID results when pathogenic microorgan-
isms spread from the cervix and vagina to the upper portions of
the genital tract to such structures as the salpinx, ovaries, and
adjacent structures. Predicting exactly which pathogens are
responsible for individual cases of PID can be difficult, and con-
sequently, expert panels recommend broad spectrum antibiotics
(usually, but not always, two- or multiple-drug combinations)
that are active against sexually transmissible agents such as
Neisseria gonorrhoeae and Chlamydia trachomatis, as well as
against anaerobes and gram-negative organisms. 

Clearly, in some patients, pelvic infection is not transmitted
sexually but is the consequence of a trans-cervical procedure
such as dilation and curettage, suction abortion, or insertion of an
intrauterine device (IUD). As a result, more often than not, deci-
sions regarding initial antibiotic therapy, spectrum of coverage,
and patient disposition in PID will have to be made on the basis
of clinical judgment (empiric treatment is the rule) rather than
culture-driven parameters.

Treatment recommendations for PID are constantly under
review, updated, and published regularly STDs by the CDC

cally silent disease. 
Although laparoscopic visualization of inflamed fallopian

tubes and pelvic structures is possible and, according to some
experts, represents a “gold standard” for the diagnosis, it is sel-
dom practical in the acute setting. As a rule, therefore, the emer-
gency physician must initiate empiric antibiotic therapy for PID
based on clinical criteria, regional resistance patterns, patient
history, and patient compliance patterns rather than on the basis
of culture results.

Because new and highly effective treatment regimens have
been introduced for PID, emergency physicians now have a
number of therapeutic options available for managing problem-
atic and, frequently, poorly compliant patients with this condi-
tion.8-10 Many of the regimens are published in the Centers for
Disease Control and Prevention (CDC) guidelines, and other
drugs have not yet become part of the most current guidelines,
but have indications for PID.
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(usually, every two years). Empiric regimens recommended by
this organization are designed to reflect etiologic patterns,
changes in antimicrobial drug resistance, compliance issues,
cost, and efficacy data generated by well-designed clinical trials.
Because the CDC analyzes a broad range of clinical, epidemio-
logical, and pharmacological data to generate its recommenda-
tions, CDC treatment pathways for PID commonly are incorpo-
rated into emergency department, hospital, and public health
clinic protocols for disease management. 

Not uncommonly, however, certain agents shown to be highly
effective for management of PID or STDs will have been
approved for these clinical indications by the Food and Drug
Administration (FDA), but because of timing considerations relat-
ed to review and publication of the CDC Guidelines, these antibi-
otics may not appear in the most current CDC recommendations.
Many of these FDA-approved antibiotics eventually do go on to
become part of the CDC guidelines, albeit after a “lag” period
between gaining formal FDA indication and formal publication in
the CDC Guidelines. Emergency physicians, as well as other clin-
icians, including OB-GYN specialists, should be aware of the pos-
sible discrepancies between antibiotics approved by the FDA for
PID and those agents recommended in current CDC publications. 

Finally, it should be stressed that there are wide regional and
international variations in etiologic agents involved in PID.13

Reports of quinolone resistance among gonococcal species in
Asia is just one example requiring clinical consideration.
Because of these geographical variations, a therapeutic regimen
that is highly effective in one area may be suboptimal in another.
In particular, antibiotics that can be used successfully in North
America and Europe may be inappropriate for treating patients
with PID or STDs in Asia and Africa.

Specific Etiologic Organisms. In North America, the etiolo-
gy of PID, to a great degree, has been characterized by the use of
cervical cultures and/or immunofluorescent tests for gonorrhea
and chlamydia. Using these diagnostic techniques, chlamydia
has been shown to be responsible for 25-50% of all cases of
PID. In addition, 10-20% of female patients who are infected
with gonorrhea will progress to PID. 

Although PID caused by gonorrhea generally requires par-
enteral therapy, uncomplicated gonococcal urthethris can be
treated with single-dose therapy. There are a variety of effective
regimens based on quinolones, cephalosporins, and the macrolide
azithromycin that vary considerably in cost. It should be stressed
that because up to 30% of patients with gonorrhea may also have
coexisting chlamydial infection, chlamydia must always be
empirically treated along with gonorrhea. The importance of
effective communication in enhancing compliance with medica-
tion regimens cannot be overemphasized.5 Because significant
noncompliance has been reported with seven-day doxycycline
regimens for treatment of uncomplicated chlamydia cervicitis or
urethritis, one-dose therapeutic modalities (these would include
azithromycin 1 gm po once for uncomplicated chlamydial infec-
tion and a choice of several once-dose options for uncomplicated
gonococcal infection) are generally preferred. 

Infection with chlamydia is problematic because up to 70%
of cases are asymptomatic, which predisposes to chronic, sub-
clinical inflammation and tubal scarring. Recent data suggest
that one-third of women 15-19 years of age and up to half of
those younger than 15 years become reinfected with Chlamydia
within six years of initial diagnosis.14 A latent chlamydial infec-

tion with prolonged inflammatory response may further predis-
pose to ascending infection or to direct effects of the chlamydial
infection. Studies confirm that chlamydial infection causes more
severe tubal scarring than gonorrhea and is more likely to be
associated with chronic PID.15

Polymicrobial Infection. The natural history of PID is not
fully elucidated, although one current hypothesis suggests that
the infection begins with Chlamydia and/or gonorrhea.16 The
vaginal and cervical environment becomes altered as these
organisms proliferate; changes in pH, availability of oxygen and
nutrients, and the presence of microbiologic waste products
encourage the overgrowth of endogenous and anaerobic flora,
causing a co-existent bacterial vaginosis. If host defenses ebb or
are compromised, organisms ascend along contiguous mucosal
surfaces into the endometrium and then into the fallopian tubes.

Culture-based studies that evaluated culdocentesis specimens
obtained from hospitalized patients with the clinical diagnosis of
PID suggest that mixed infections are responsible for up to 70%
of cases with PID.17 These polymicrobial infections typically
include both anaerobic and aerobic microorganisms. When sam-
ples are obtained by laparoscopy alone, a polymicrobial etiology
is confirmed in only about 30-40% of cases. 

From an etiologic perspective, anaerobes such as Bacteroides,
Peptostreptococcus, and Peptococcus may have been reported, as
have facultative bacteria, including Gardnerella vaginalis, Strep-
tococcus, E. coli, and Haemophilus influenzae. Organisms associ-
ated with bacterial vaginosis have been confirmed by endometrial
biopsy. These organisms include Prevotella bivia, Peptostrepto-
coccus, Ureaplasma urealyticum, and Mycoplasma hominis.18

The broad range of organisms known to cause PID generally
requires empiric treatment with a combination of antimicrobial
agents with activity against chlamydia and gonococcus, and in the
majority of cases, against anaerobic organisms as well.

Risk Factors
A disease of younger women, PID occurs almost exclusively

in sexually active women and is most common in adolescents.
Risk factors include sexual activity, particularly with multiple
sexual partners, young age, and certain types of mechanical con-
traception. There is considerable overlap between the risks of
acquiring a STD and the risk for contracting PID. 

Age. Women younger than 25 years of age comprise more
than 75% of all cases of PID and have a 10-fold increase in inci-
dence as compared to older women.19 Sexually active teenagers
are more than three times more likely to have PID than women
with similar activity who are 25-29 years of age.20 Physiologi-
cally, the risk of infection with PID is enhanced by the greater
permeability of the cervical mucous plug in adolescents and by
greater exposure of columnar epithelium in the cervix during
adolescence. In addition, teenagers are more likely to have mul-
tiple sexual partners, whether in parallel or serially. Teenagers
frequently are sexual “risk-takers” and indulge in unprotected
sex and inconsistent use of barrier contraception.

Women with multiple sexual partners are at increased risk of
acquiring diseases such as gonorrhea and chlamydia, which pre-
dispose PID. Other sexual behaviors that have been associated
with increased risk of PID include multiple new partners within
the past 30 days and an increased frequency of sexual intercourse.

Method of Contraception. A number of studies have impli-
cated intrauterine devices as a predisposing factor for PID.21 The
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intrauterine device may increase susceptibility by altering the
microbiologic milieu in the cervix and uterus, by impairing local
host defenses with a “foreign body” effect, or by dragging vagi-
nal flora into the uterus during insertion. Recent studies, includ-
ing data from users of the current copper “T” device with prog-
esterone show that most of the increased risk occurs within the
first four months after the insertion of the device. Again, women
without other significant risk factors for STDs have less risk of
developing PID after insertion of an IUD.22,23

Barrier contraception appears to reduce the risk for PID, pre-
sumably because it may protect against some cervical infections. A
number of studies demonstrate that there is increased detection rate
of lower genital tract infection caused by chlamydia in patients
who use oral contraceptives.24 On the other hand, oral contracep-
tive users also seem to have a lower risk for developing PID. This
paradox may be explained by the fact that there is a higher detec-
tion rate associated with oral contraceptive users—and therefore,
earlier treatment—or it may be explained by the existence of some
protective factor produced by oral contraceptives.

Other Factors. Menses may increase the risk of PID. Ret-
rograde flow may spread infection from the uterus out to the
fallopian tubes. This has been shown to occur in 25% of
healthy women.25 Classically, gonococcal PID occurs within a
week of the onset of menses. In contrast, chlamydial PID does
not appear to be temporally associated with menses. Recent
studies have shown that vaginal douching may also predispose
to the development of PID. Mechanical pressure causes
upward spread of lower genital tract infection. Alteration of
the pH creates a hospitable environment for infection. Abnor-
mal bacterial flora of the vagina or “bacterial vaginosis” may
also be a risk factor for PID.18 In this disease, there is a pre-
dominance of anaerobic flora, an alkaline pH, and a significant
reduction in lactobacilli. A purulent discharge is often present. 

Complications and Adverse Sequelae
Long-term sequelae occur in about 25% of patients who have

had PID. The most common, and dreaded, complications include
infertility and ectopic pregnancy, both of which result from scar-
ring of the fallopian tubes. Additional complications include
recurrent infections, chronic pelvic pain, and dyspareunia. 

Fitz-Hugh-Curtis Syndrome. Fitz-Hugh-Curtis syndrome is
an extra-pelvic manifestation of PID. The presenting complaint is
right upper quadrant abdominal pain which is secondary to to
peri-hepatic inflammation.26,27 This complication is seen in about
5-20% of all women with PID.28 The syndrome includes pain
(radiation to the right shoulder or back is common) and tender-
ness in the hepatic region and may be associated with abnormal
liver function tests. String adhesions in the area of the liver may
be seen on laparoscopy. The etiology may be due to spillage of
purulent material from the fimbriated end of the fallopian tube. 

Tubo-ovarian Abscess. Tubo-ovarian abscess (TOA) occurs
as a complication in 7-16% of all cases of acute PID.18 The
process begins when salpingitis results in spillage of infected exu-
date onto the ovary. The ovary then adheres to the tube as the exu-
date covers its surface. The site of last ovulation may be particu-
larly vulnerable and may become the focus for infection to spread
within the body of the ovary.18 As many as 15% of tubo-ovarian
abscesses will rupture and soil the peritoneum, creating an acute
surgical abdomen. Although chlamydia and gonorrhea may be
isolated from the cervix of patients with TOA, only rarely are

these organisms found within the abscess itself. Rather, the organ-
isms most often cultured from the abscess are facultative anaer-
obes and strict anaerobes.29 Ultrasound is the most useful tech-
nique for confirming the diagnosis of a tubo-ovarian abscess.
Transvaginal ultrasound has a sensitivity of 85% and a specificity
of almost 100% in the diagnosis of a tubo-ovarian abscess.30

Chronic Pelvic Pain. Extratubal scarring can produce pelvic
adhesions that may result in chronic pain. The rate of hospital
admission for conditions associated with abdominal pain is much
higher in individuals with proven PID than in those without a his-
tory of this disease. Specifically, women with PID have 10 times
as many subsequent admissions for nonspecific abdominal pain
as controls.31 Admission diagnoses include chronic pelvic pain,
gynecological pain, and non-specific abdominal pain. 

Ectopic Pregnancy and Infertility. Scarring and structural
changes in the fallopian tubes are well-documented conse-
quences of PID and increase the risk for tubal pregnancy. Specif-
ically, the rate of ectopic pregnancy is increased four-fold in
women who have had documented cases of PID.32 The greater
the number of recurrences of the original infection, the more scar
tissue that is built up in the tubes. Gradual accretion of scar tissue
from recurrent episodes of inflammation hampers ciliary function
and may partially or completely occlude the fallopian tubes. 

It also is well documented that tubal changes are responsible
for the increased risk of infertility that is associated with PID
infections.33 In one large study of more than 1800 women, infer-
tility was correlated with the severity of salpingitis and the num-
ber of episodes of PID, with each episode of PID almost dou-
bling the rate of infertility.33 In one prospective study, infertility
due to tubal occlusion occurred in 8% of women after one
episode of PID, in 19.5% after two episodes, and in 40% after
three or more episodes.34 Furthermore, as previously mentioned,
many cases of PID are clinically silent, but as many as 70% of
women who are infertile due to tubal obstruction have serum
antibodies against chlamydia vs. only about 25% of women who
are infertile for other reasons.2,3,7

Interestingly, more than one-half of patients with tubal factor
infertility give no history of PID.33 In most of these patients, howev-
er, antibodies to Chlamydia or gonorrhea are found, indicating prior
infection. Nevertheless, both gross and microscopic examination of
the fallopian tubes of women with tubal factor infertility fails to dif-
ferentiate between patients with and without a history of PID.

Diagnosis and Evaluation 
The definitive diagnosis of PID requires invasive testing. This

can include an endometrial biopsy showing evidence of
endometritis, laparoscopy with abnormalities consistent with PID,
or transvaginal sonography showing thickened, fluid-filled tubes
with or without free pelvic fluid or a tubo-ovarian abscess.35

Laparoscopy. Most experts agree that laparoscopy is still the
“gold standard” for establishing the definitive diagnosis of PID.
Despite the usefulness of this technique, the majority of patients
managed in the emergency department receive a presumptive
diagnosis on the basis of clinical criteria alone, in large part
because laparoscopy simply requires more technical skill, surgi-
cal risk, and cost than clinical pathways and protocols have been
willing to support. Moreover, it is unlikely that laparoscopy will
ever become practical as a screening procedure. 

Despite these limitations, laparoscopy is an important tech-
nique when the diagnosis of PID is in question or during situa-



• Erythrocyte sedimentation rate (ESR). This test may be used
to assist in the diagnosis of PID. It is nonspecific and can be
elevated in a number of inflammatory conditions.

• C-reactive protein. C-reactive protein is an acute phase pro-
tein synthesized in the liver. The serum concentration
increases a few hours after injury or inflammation and reach-
es a peak 24-48 hours later. Elevated C-reactive protein is
seen in PID, and may be useful in early diagnosis of this dis-
ease.42 Unfortunately, it is not specific and seen with a num-
ber of inflammatory conditions or injuries.

• Systemic signs. Nausea and vomiting may be found in
patients with PID, but these symptoms are more common in
other diseases such as appendicitis.

• Dyspareunia. Dyspareunia may be the first symptom that
brings a patient to the emergency department. (See Table 1.)
Limitations of Diagnostic Criteria. One large study has

demonstrated that no single historical, clinical, or laboratory
finding, nor any combination of these, is both perfectly sensi-
tive and specific for establishing the diagnosis of PID.43 In large
part, this is because the disease presents with a wide range of
symptoms, depending on the severity of the disease. Moreover,
the evolution of symptoms in PID is oftentimes gradual and the
early complaints are mild, especially when Chlamydia is the
offending organism.44 PID due to Chlamydia tends to be associ-
ated with sexual activity at a very young age, and these patients
are less likely to present for medical care during the early stages
of disease. Minimum diagnostic criteria for PID include the
presence of lower abdominal tenderness, adnexal tenderness,
and cervical motion tenderness, although the entire triad may
not be noted in early cases of PID. Instead, the patient may only
complain of dyspareunia, spotting, fever, and/or abnormal vagi-
nal or cervical discharge.

In summary, it should be stressed that the clinical diagnostic
criteria are insensitive and nonspecific; false-positive and false-
negative diagnoses are common. Unfortunately, the only alterna-
tive is to examine the pelvic anatomy directly with laparoscopy,
but this invasive approach is not always feasible, as it requires
general anesthesia, and is costly.45 It is mandatory that other
causes for the complex of symptoms should be identified. Spe-
cific diagnoses that should be considered include ectopic preg-
nancy, a ruptured ovarian cyst, endometriosis, and appendicitis.

Atypical Pelvic Inflammatory Disease. As noted earlier,
there is a large reservoir of atypical PID. Attempts to find
demographic, clinical, or behavioral predictors of atypical PID
are disappointing, to say the least. In one study of 283 women
with tubal occlusion or adhesion, 84% reported no history of
PID.46 The patient with atypical disease was more likely to be
married, educated, and have a higher income than those with
overt PID. They were less likely to report a history of gonococ-
cal or herpes infections, and were more likely to report multiple
partners. 

Authors of one study felt that atypical PID was a sexually
transmitted disease, but that it was caused by organisms other
than Chlamydia trachomatis, Neisseria gonorrhoeae, trichomo-
niasis, or Mycoplasma species.47 These clinical patterns suggest
that identification of patients with atypical disease is difficult.
Future efforts to identify women with atypical PID will have to
rely on metabolic or immunological markers. Perhaps urine
screening for chlamydia, gonorrhea, or some as yet unidentified
pathogen will prove fruitful in the future.
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tions in which the patient fails to improve. In a substantial num-
ber of patients, an alternate diagnosis such as appendicitis, ovar-
ian tumor, ectopic pregnancy, or ovarian cyst may be
identified.36 Finally, although laparoscopy is considered the cor-
nerstone of diagnosis in PID, there are limitations to this tech-
nique; since the laparoscope examines only the external surfaces
of the tube and adjacent structures, early disease localized to the
intra-tubal wall may be missed.37

Pelvic Ultrasound. Pelvic ultrasound has been well studied
in PID and is useful for identifying tubal and ovarian pathology,
with a reported sensitivity rate of up to 93%.38 Although it is not
necessary to obtain an ultrasound in every case of suspected
PID, this modality is useful for making the diagnosis of tubo-
ovarian abscess, for detecting other complications of PID, and
for eliminating other entities in the differential diagnosis, such
as ectopic pregnancy. As a general rule, ultrasound should be
performed if a pelvic or a tubal mass is suspected. Moreover, an
ultrasound is mandatory in a pregnant patient with abdominal
pain. In addition, any patient who is treated with appropriate
antibiotics and does not improve after 48 hours of therapy
should have a pelvic ultrasound to exclude structural disease.39

Transvaginal ultrasound is not only better for image quality and
anatomic detail, but is more comfortable for most patients. 

CT Scanning. Although CT scanning is not specifically
mentioned in the CDC guidelines, this imaging technique can
identify pelvi pathology consistent with PID and may be helpful
for distinguishing among conditions with a similar presentation.

Major and Minor Determinants. Despite the advantages of
these techniques, most women suspected of having PID in the ED
are treated on the basis of a presumptive diagnosis generated by
clinical signs and symptoms. Unfortunately, culture or other isola-
tion of a sexually transmitted organism usually will not be avail-
able, rarely is an endometrial biopsy obtained, and direct visual-
ization of the pelvic organs is the exception rather than the rule. 

Typically, then, the presumptive diagnosis of PID is made in
women who are sexually active who present with lower abdominal
pain and are found to have cervical, uterine, or adnexal tenderness
on pelvic examination. Not surprisingly, these criteria for clinical
diagnosis have low sensitivity and specificity. PID, which is one of
many conditions producing such symptoms, probably accounts for
less than one-half of cases associated with this presentation.

Because clinical contingencies usually require that antibiotic
treatment be initiated on the basis of noninvasive evaluation, the
CDC has recommended minimum criteria required for empiric
treatment of PID. These major determinants include lower
abdominal tenderness, adnexal tenderness, and cervical motion
tenderness.39 Other authors have used these same major criteria
but have also added the requirement that at least one minor deter-
minant also be present. Unfortunately, these criteria have not
been evaluated systematically in studies that correlate clinical
examination with findings at laparoscopy.40 Minor determinants
(i.e., signs that may increase the suspicion of PID) include: 
• Fever (oral temperature > 101°F; > 38.3°C);
• Vaginal discharge. One study notes that an increased WBC

in the vaginal discharge was the laboratory test with the high-
est sensitivity in diagnosing PID.41

• Documented STD. Laboratory documentation of cervical infec-
tion with either gonorrhea or Chlamydia establishes presence of
a milieu of PID. If a patient with a documented STD presents
with abdominal pain, PID should be strongly suspected. 
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have surgical diseases such as appendicitis or ectopic pregnancy.
Likewise, if the patient with suspected PID fails to respond to
outpatient therapy, the next appropriate step is to admit the
patient and treat with intravenous antibiotics. 

Nearly all patients with severely symptomatic PID should be
hospitalized for an initial course of parenteral antibiotic therapy
and pain management. In addition, those with potentially com-
plicating disease should also be admitted. Hospitalization should
also be considered when the patient is a substance abuser or a
young adolescent, and in patients who are unreliable for clinical
follow-up, are pregnant, have a possibility of surgical pathology,
or are unable to tolerate outpatient therapy. 

Antibiotic Therapy: Polymicrobial Vs. Monotherapeutic
Approaches. The ideal drug for treatment of PID would be one
that has a short course of therapy, is associated with few side
effects, could be taken orally, and is inexpensive. It should also
induce resistance only infrequently and should be effective
against all important PID pathogens. Unfortunately, there is no
single drug that satisfies all of these requirements in all patients. 

Consequently, the majority of recommended or approved
drug regimens for treatment of PID require two or more agents.
(See Table 2.) Although azithromycin is FDA-approved as a sin-
gle drug agent for PID, most clinicians add an additional agent
to cover anaerobic pathogens. In general, treatment plans requir-
ing more than one drug are associated with decreased compli-
ance unless all drugs can be given simultaneously under the
supervision of a clinician to confirm compliance. Increasing the
number of drugs also increases the potential for side effects and
interactions. Clearly, use of more than one drug increases cost.

Single-drug therapy may not be either appropriate or possible
because of the possibility of infection with multiple organisms
including anaerobes, facultative anaerobes, and aerobic organ-
isms. Since specific microbiologic diagnoses are rarely made,
treatment should be directed against a wide range of suspected
organisms. The therapeutic agents should include agents that are
active against both N. gonorrhea and C. trachomatis, as well as
facultative gram-negative rods and anaerobes.

The CDC has recommended multiple drug therapy for treat-
ment of PID since 1982.49 These regimens are perhaps the oldest
among all current CDC recommendations.50 In a recent analysis
of multiple drug regimens for the treatment of PID, the CDC
recommendations were among the six best in clinical response.18

They have pooled clinical cure rates ranging from 92% to
94%.51,52 Changing patterns of drug resistance may provoke the
next substantial change in recommendations. 

Out-of-Hospital Antimicrobial 
Management for PID 

Approaches to managing patients in the ED/outpatient envi-
ronment requires additional discussion, since there are now
other approved regimens in addition to those recommended by
the CDC. Most of the CDC-endorsed regimens for outpatient
management use a cephalosporin as an important component of
the treatment plan. (See Table 3.) In this regard, the optimum
choice of cephalosporin for outpatient regimens is still unclear,
although ceftriaxone is widely used. Cefoxitin has better anaero-
bic coverage, but ceftriaxone is more effective against gonor-
rhea. Other cephalosporins have been proposed, including cefti-
zoxime and cefotaxime. These are less well studied.

Azithromycin. The evolving and increasingly important role

Management: Antibiotic Guidelines 
and Patient Disposition   

As emphasized, a high index of suspicion and a low threshold
for initiating treatment are important for facilitating detection
and appropriate management of PID. This approach should be
applied to all women of child-bearing age with pelvic pain.
Although laparoscopic visualization of inflamed fallopian tubes
and pelvic structures is possible and, according to some experts,
serves as a “gold standard” for the diagnosis, it is seldom practi-
cal. As a rule, the emergency physician must initiate antibiotic
therapy on clinical grounds, despite the limitations of this
approach. From a clinical perspective, however, lower abdomi-
nal tenderness, adnexal tenderness, and pain on manipulation of
the cervix are present in physical examination in up to 90% of
women, and the presence of this triad will mandate treatment in
nearly all cases.1,6,7 Other manifestations, such as elevated ery-
throcyte sedimentation rate or C-reactive protein and abnormal
vaginal discharge vary widely in frequency. At present, there are
no effective ways to detect clinically silent disease.

Because new and highly effective treatment regimens have
been introduced for PID, emergency physicians now have a
number of therapeutic options available for managing problem-
atic and, frequently, poorly compliant patients with PID.8-10 In
this regard, the CDC recommends a number of possible regi-
mens, most of which mandate the use of a broad-spectrum
cephalosporin administered parenterally (initially) along with an
oral agent effective against chlamydia, such as doxycycline.
Commonly used regimens for inpatient treatment of PID include
the combination of cefoxitin, ceftriaxone, or cefotetan plus
doxycycline; plus intravenous metronidazole followed by oral
therapy with metronidazole plus doxycycline; gentamicin plus
clindamycin; and intravenous ampicillin-sulbactam plus doxycy-
cline. Although not included as part of the current CDC recom-
mendation guidelines, intravenous azithromycin therapy fol-
lowed by oral azithromycin (preferably in combination with an
anti-anaerobic agent such asmetronidazole) for the treatment of
PID has been shown to be safe and effective. Because
azithromycin is FDA-approved for this indication, it will be
included in treatment tables in conjunction with CDC-recom-
mended regimens when applicable. 

CDC Guidelines for Inpatient Therapy.51 The CDC has
established treatment guidelines for PID, identifying specific
patient subgroups that have a higher risk for severe or fertility-
compromising disease and, therefore, require hospitalization and
inpatient therapy. Most of these recommendations are based on
clinical common sense. For example, the ED physician should
admit patients in whom the diagnosis is uncertain or who may

• Complete blood count with differential
• Pregnancy test of choice (unless patient is already known to 

be pregnant)
• Tests for Chlamydia and gonorrhea
• RPR or VDRL tests for syphilis
• Pelvic sonogram
• C-reactive protein or erythrocyte sedimentation rates may 

be helpful. 

Table 1. Laboratory Evaluation for Pelvic
Inflammatory Disease
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of azithromycin requires special attention, since it offers dosing
advantages that make it attractive to emergency practice. One
study evaluated results in a total of 221 women with PID treated
with the following regimens: 1) azithromycin monotherapy
(administered as 500 mg IV as the initial dose on day 1, fol-
lowed by 250 mg daily for 6 additional days); 2) azithromycin in
combination with metronidazole; and 3) metronidazole (either
intravenous metronidazole 500 mg bid on day 1 followed by
oral administration of 500 mg bid for 11 days or oral administra-
tion of 500 mg bid for 12 days), plus doxycycline (100 mg po
bid 14 days), plus cefoxitin (2 gm IV or IM) with probenecid 1 g
on the first day of treatment.53,63

In an intent-to-treat analysis conducted 15 days after therapy
with these regimens, 93% of the patients receiving azithromycin
alone, 94% of patients receiving azithromycin plus metronida-
zole, and 93% of those receiving the triad of cefoxitin, doxycy-
cline, and metronidazole were either cured or improved. The
bacteriologic eradication rates for all three regimens were in the
93-95% range. Azithromycin was well-tolerated in patients with
PID. The most common side effects were diarrhea (8.5%) and
nausea (6.6%). The addition of metronidazole to azithromycin
increased slightly the incidence of gastrointestinal side effects,
with 10.3% reporting nausea, 3.7% abdominal pain, and 2.8%
vomiting.53

Based on this data, azithromycin IV (500 mg qd for 1 or 2
days) followed by oral azithromycin 250 mg po qd to complete a
total of seven days of therapy should be considered a primary
treatment modality for managing patients who require initial
intravenous therapy for PID caused by C. trachomatis, N. gon-
orrhoeae, or M. hominis. The timing of the switch from intra-
venous to oral therapy should be made by the physician, who
should make this decision based on clinical parameters. More-
over, it should be stressed that when anaerobic infection is
strongly suspected to play an etiologic role in any individual
patient with PID, the ED physician should combine an antimi-
crobial agent such as metronidazole that provides anaerobic cov-
erage along with azithromycin. 

Although many patients with PID, especially those who
appear to be systemically toxic, have abdominal rebound tender-
ness, have WBC counts greater than 15,000, have a unilateral
mass suggestive of tubo-ovarian abscess, have a history or pro-
file indicating risk for poor medication compliance, are in the
adolescent age group, and those in whom preservation of fertili-
ty is a high priority will require hospitalization, a significant per-
centage can be treated with initial IV or IM therapy in the ED,
followed by oral therapy out of the hospital to complete the
antimicrobial course. 

As outlined, current options for out-of-hospital management
of mild PID include the well-established regimen of ceftriaxone
500 mg IM, followed by doxycycline 100 mg po bid for 14 days
with or without metronidazole 500 mg po tid for 10-14 days.
These CDC-endorsed regimens have an excellent track record
for efficacy and safety. With approval of the azithromycin
IV/oral sequenced combination regimen outlined above, it is
now possible to streamline therapy for PID into a seven-day
course, and substantially reduce the number of oral doses
required to complete the treatment course. 

The practical implications for the ED physician are as fol-
lows: If, on the basis of the clinical findings, the ED physician
deems that a patient with mild PID can be managed out of the

INPATIENT PARENTERAL REGIMEN OPTION ONE*

Azithromycin IV (500 mg qd for 1 or 2 days) followed by oral 
azithromycin 250 mg po once daily to complete a total of 
7 days

Plus (as clinically indicated for suspicion for anaerobic 
infection)

Metronidazole 500 mg IV every 8 hours

*This is an FDA-approved regimen that does not currently 
appear in the CDC Guidelines for PID management.

INPATIENT PARENTERAL REGIMEN OPTION TWO

Cefotetan 2 g IV every 12 hours
Plus

Doxycycline 100 mg IV or po every 12 hours*
or

Cefoxitin 2g IV every 6 hours
Plus

Doxycycline 100 mg IV or PO every 12 hours*

*Parenteral therapy can be discontinued 24 hours after the 
patient improves. Oral therapy should be started with doxycy-
cline 100 mg bid and continued for 14 days total therapy. If a 
tubo-ovarian abscess is present, many providers will use clin-
damycin or metronidazole to provide better coverage of anaer-
obic bacteria.

INPATIENT PARENTERAL REGIMEN OPTION THREE

Clindamycin 900 mg IV every 8 hours
Plus

Gentamicin 2mg/kg loading dose IV or IM (with 1.5 mg/kg 
maintenance dose every 8 hours)

Parenteral therapy can be discontinued 24 hours after the 
patient improves clinically. Oral therapy should then be started
and continued for a total of 14 days of therapy. Oral therapy
should consist of doxycycline 100 mg bid and clindamycin 450
mg qid. Clindamycin continues to have better coverage of Bac-
teroides species than the cephalosporins. This makes regimen
option 2 particularly effective when there is a tubo-ovarian
abscess or advanced disease where anaerobic organisms are
more probable. A major disadvantage of the clindamycin plus
aminoglycoside regimen is the ototoxicity of the aminoglycoside.
This may be decreased with therapeutic serum level monitoring.

ALTERNATIVE PARENTERAL REGIMEN OPTIONS

Ofloxacin 400 mg IV every 12 hours
Plus

Metronidazole 500 mg IV every 8 hours
or

Ampicillin/sulbactam 3 g IV every 6 hours
Plus

Doxycycline 100 mg PO or IV every 12 hours
or

Ciprofloxacin 200 mg IV every 12 hours
Plus

Doxycycline 100 mg PO or IV every 12 hours
Plus

Metronidazole 500 mg IV every 8 hours

Table 2. Antibiotic Treatment Regimens 
of Choice for Inpatient/Hospitalized 
Management of PID
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oral therapy following the IV dose) is considerably more conve-
nient and compliance-enhancing (both with respect to daily dose
frequency and duration of therapy) than the ceftriaxone regimen,
which requires consolidation with 28 oral doses of doxycycline
over a 14-day period. In a patient population at high risk for
noncompliance, the azithromycin regimen offers a potential
window of opportunity that should be considered in this difficult
patient population.

Other Antibiotics. It should be stated that there is a diversity
of opinion regarding newer antibiotics for the treatment of PID,
and to some extent, there is a paucity of good data. Multiple
authors recommend diverse antibiotic regimens with both new
single drugs and various combinations of antibiotics.54 Clinical
judgment, experience, and local resistance patterns should help
direct the clinician toward the optimal regimen in any given
patient. Multiple, small studies exist to support these diverse
antibiotic regimens, but statistically significant studies are not
common.

A number of practical aspects of antimicrobial treatment for
this disease should be pointed out, so that clinical outcomes can
be optimized. For example, many clinicians add metronidazole
to outpatient regimens to ensure adequate anaerobic coverage.
This view is endorsed in both the 1993 and the 1998 CDC rec-
ommendations. Metronidazole lacks activity against both gram-
positive and gram-negative aerobic organisms. As mentioned,
azithromycin has no significant activity against many anaerobic
organisms encountered in PID, so it should usually be used with
an additional agent such as metronidazole.

The quinolone story also is changing rapidly and requires
special scrutiny. The lack of reliable activity of the older
quinolones such as ciprofloxacin against Chlamydia means that
these agents should not be used to treat PID. Moreover, growing
quinolone resistance among N. gonorrhoeae infections may
make a significant impact on the utility of these agents in the
near future.55 Ofloxacin has established efficacy against
Chlamydia when given for at least seven days.56,57 It has shown
good results in well-controlled, published studies, hence its
inclusion in the CDC outpatient protocols and alternative inpa-
tient protocols. Of concern, however, is the growing resistance
rates to the quinolones in general (especially in Asia) and
ofloxacin in particular. Disturbingly, increasing resistance
among E. coli species also has been reported.58

While several new combination regimens have been pro-
posed for treatment of PID, none of these have been adequately
evaluated for clinical efficacy in the treatment of PID. In small
studies, there is a statistically higher cure rate using “newer”
antibiotics. In one small study of 100, patients treated with clin-
damycin and aztreonam had a clinical response rate of 98%.59

Other small studies with piperacillin had response rates of 95%,
but only 60 patients were involved. Imipenem is a broad spec-
trum antimicrobial with good anaerobic coverage. When com-
bined with cilastatin to decrease renal excretion, imipenem may
be a potential antibiotic for the treatment of PID. In three studies
with this drug, there was a 94.7% clinical response rate in PID
patients.60 However, imipenem does not adequately cover
Chlamydia, so another agent would be required.

Disposition, Adjunctive Therapy, and Follow-up 
All women seen in the ED with suspected or confirmed PID

require a pregnancy test to determine appropriate management.

hospital, and that a single intravenous dose of azithromycin in
the ED is sufficient prior to oral therapy, then azithromycin
should be administered as an infusion at a rate of 2 mg/mL over
1 hour, or 1 mg/mL over three hours. Azithromycin IV should
always be infused over a period of not less than one hour, and
should never be administered by bolus or intramuscular injec-
tion. If patients with PID have signs and symptoms that suggest
the need for more than one intravenous dose, hospitalization
will usually be necessary. 

The one-hour minimum infusion time required for this antibi-
otic is not as convenient as the IM route of administration
required for the ceftriaxone (plus oral doxycycline) regimen.
However, the post-parenteral therapy phase of the azithromycin
treatment regimen (which requires only an additional 6 days of

OUTPATIENT/ED TREATMENT REGIMEN OPTION ONE

Azithromycin 500 mg as a single dose intravenously given in
the emergency department followed by oral azithromycin 
250 mg once daily orally to complete a total of seven days of 
therapy.* 

Plus/Minus
Metronidazole 500 mg orally twice daily for 14 days (as clini-
cally indicated for suspicion for anaerobic infection—usually
recommended)

*The FDA-approved regimen for azithromycin treatment of PID 
specifies 1 to 2 days of intravenous azithromycin therapy (500
mg) followed by oral azithromycin (250 mg) to complete a
seven-day course of therapy. Because it is possible to give a
single intravenous dose in the emergency department (this
dose would constitute day 1 of IV therapy), this would satisfy
the minimal FDA criteria of 1 to 2 days of intravenous therapy.
Patients, who on the basis of clinical signs and symptoms,
require in-hospital management may be more suitable for 2
days of intravenous therapy in the inpatient setting.

ED/OUTPATIENT ORAL TREATMENT REGIMEN OPTION TWO

Ceftriaxone 250 mg IM once
Plus

Doxycycline 100 mg orally twice daily for 14 days
Plus/Minus

Metronidazole 500 mg orally twice daily for 14 days (as clini-
cally indicated for suspicion for anaerobic infection—usually
recommended)

ED/OUTPATIENT ORAL TREATMENT REGIMEN OPTION THREE

Cefoxitin 2 g IM plus probenecid 1 gram orally concurrently
Plus

Doxycycline 100 mg orally twice daily for 14 days
Plus/Minus

Metronidazole 500 mg orally twice daily for 14 days (as clini-
cally indicated for suspicion for anaerobic infection—usually
recommended)

ED/OUTPATIENT ORAL TREATMENT REGIMEN OPTION FOUR

Ofloxacin 400 mg orally twice daily for 14 days
Plus

Metronidazole 500 mg orally twice daily for 14 days

Table 3. Antibiotic Treatment Regimens of
Choice for ED/Outpatient Management of PID



August 2, 1999/Emergency Medicine Reports 171

inflammatory disease. J Antimicrob Chemother 1994;2:197-199.

11. CDC 1993 sexually transmitted diseases treatment guidelines. MMWR

Morb Mortal Wkly Rep 1993;42(RR14):75. 

12. Newkirk GR. Pelvic inflammatory disease: A contemporary approach. Am

Fam Physician 1996;53:1127-1135.

13. Washington AE, Katz P. Cost of and payment source for pelvic inflamma-

tory disease. Trends and projections, 1983 through 2000. JAMA

1991;266:2565-2569.

14. Dan M, Samra Z, Katz A, et al.  Etiology of acute pelvic inflammatory dis-

ease proven by laparoscopy. Sex Trans Dis 1993;20:158-163.

15. Hillis SD. PID prevention: Clinical and societal stakes. Hosp Prac

1994;29:121-130.

16. Braverman PK, Strasburger VC. Sexually transmitted diseases. Clin Ped

1994;33:26-37.

17. Sopor DE, Brockewee NJ, Dalton HP. Microbial etiology of urban emer-

gency department acute salpingitis: Treatment with ofloxacin. Am J Obstet

Gynecol 1992;167:653-660.

18. Rome ES. Pelvic inflammatory disease: The importance of aggressive treat-

ment in adolescents. Cleveland Clin J Med 1998;65:369-376.

19. Hillis SD. PID prevention: Clinical and societal stakes. Hosp Prac

1994;29:121-130. 

20. Westrom L. Incidence, prevalence, and trends of acute pelvic inflammatory

disease and its consequences in industrialized countries. Am J Obstet

Gynecol 1980;138(7 Pt 2):880-892.

21. Aral SO, Mosher WD, Cates W Jr. Self-reported pelvic inflammatory dis-

ease in the United States, 1988. JAMA 1991;266:2570-2573.

22. Rice Pa, Schacter J. Pathogenesis of pelvic inflammatory disease. JAMA

1991;266:2587-2593.

23. Farley TM, Rosenberg MJ, Rowe PJ, et al. Intrauterine devices and pelvic

inflammatory disease: An international perspective. Lancet 1992;339:785-788.

24. Chi IC. A bill of health for the IUD: Where do we go from here? Adv Con-

tracep 1994;10:121-131.

25. Cates W Jr. Wasserheit JN, Marchbanks PA. Pelvic inflammatory disease

and tubal infertility: the preventable conditions. Ann N Y Acad Sci

1994;709:179-195. 

26. Faro S, Martens M, Maccato M, et al. Vaginal flora and pelvic inflammato-

ry disease. Am J Obstet Gynecol 1993;169:470-474.

27. Fitz-Hugh T. Acute gonoccocic peritonitis of the right upper quadrant in

women. JAMA 1934;102:2094-2096.

28. Curtis AH. A cause of adhesions in the right upper quadrant. JAMA

1930;94:1221-1222.

29. Wald ER. Pelvic inflammatory disease in adolescents. Curr Probl Pediatr

1996;26:86-97.

30. Landers DV, Sweet RL. Tubo-ovarian abscess: Contemporary approach to

management. Rev Infect Dis 1983;5:876-884.

31. Cacciatore B, Leminen A, Ingman-Friberg S, et al. Transvaginal sonograph-

ic findings in ambulatory patients with suspected pelvic inflammatory dis-

ease. Obstet Gynecol 1992;80:912-916.

32. Buchan H, Vessey M, Goldacre M, et al. Morbidity following pelvic inflam-

matory disease. Br. J Obstet Gynecol 1993;100:558-562.

33. Soper DE. Pelvic inflammatory disease. Infect Dis Clin N Am 1994;8:821-840.

34. Hooton TM, et al.Randomized comparative trial and cost analysis of 3-day

antimicrobial regimens for treatment of acute cystitis in women. JAMA

1995;273:41-5.

35. Westrom L. Incidence, prevalence, and trends of acute PID and its conse-

quences in industrialized countries. Am J Obstet Gynecol 1980:138:880-892.

36. Westrom L, Joesoef R, Reynolds B, et al. Pelvic inflammatory disease and

fertility. A cohort study of 1844 women with laparoscopically verified dis-

ease and 657 control women with normal laparoscopic results. Sex Transm

Dis 1992;19:185-192.

37. Soper DE. Pelvic inflammatory disease. Infect Dis Clin N Am 1994;8:821-840. 

38. Dan M, Samra Z, Katz A, et al. Etiology of acute pelvic inflammatory disease

proven by laparoscopy. Sex Trans Dis 1993;20:158-163.

39. CDC 1998 sexually transmitted diseases treatment guidelines. MMWR

Morb Mortal Wkly Rep 1998;47(RR1):80.

40. Wald ER. Pelvic inflammatory disease in adolescents. Curr Probl Pediatr

If present, intrauterine devices should be removed once antibiot-
ic therapy is initiated. Close follow-up of outpatients within 24-
48 hours after treatment is started is important. Failure to
improve indicates the need for reassessment of the diagnosis
(using laparoscopy, ultrasonography, or hospitalization) rather
than a change in antibiotic therapy. 

Male sexual partners of patients with PID need to be evaluat-
ed; this should include examination for sexually transmitted
infections other than chlamydial and gonococcal disease,
although, as a minimum, they must be treated for these two
infections. Women who have had PID should be advised against
the use of intrauterine devices and to protect themselves as much
as possible against subsequent sexually transmitted infection to
reduce their likelihood of infertility and other long-term seque-
lae. In women with concomitant HIV infection, hospitalization
and intravenous therapy are indicated.

In addition to antibiotics, there are adjunctive therapies that
may mitigate damage to the reproductive system. Non-steroidal
anti-inflammatory agents may mitigate the damage caused in the
tubes.61 There are no significant human data available and ani-
mal studies show inconclusive results.62 Certainly, ibuprofen
and similar agents are inexpensive and well tolerated. They may
give substantial relief when pain is a significant symptom. Bed
rest is advocated in other countries for treatment of PID and
more patients are hospitalized in these countries. There is no
data to support or refute a benefit from this practice.

If the patient is HIV positive, inpatient therapy and IV antibi-
otics using one of the two recommended regimens is the most
prudent course. Recommendations do not otherwise differ for
the HIV-positive or immunocompromised patient.

Finally, the ED physician should ensure that the sexual part-
ner(s) are treated. This may not only decrease the likelihood of
recurrent disease, but may decrease the chance of spreading the
disease to others. No woman should be considered adequately
treated until her partner(s) are also treated. Screen target groups
regularly for STDs. This would include sexually active
teenagers, inmates of jails, illicit drug users, and those with
multiple sexual partners. Women who report a new sexual part-
ner should always be offered screening for sexually transmitted
diseases.  

References
1. Therapy for Sexually Transmitted Diseases. Med Lett 1994;913:1-4.

2. Ambulatory PID Research Group. Multicenter randomized trial of ofloxacin

versus cefoxitin and doxycycline in outpatient treatment of pelvic inflam-

matory disease. South Med J 1993;6:604-610.

3. McCormack WM. Pelvic inflammatory disease. N Engl J Med

1994;330:115-119.

4. Friedland IR, McCracken GH. Management of infections caused by antibi-

otic-resistant Streptococcus pneumoniae. N Engl J Med 1994;331:377-382.

5. Raz R. Stamm WE. A controlled trial of intravaginal estriol in post-

menopausal women with recurrent urinary tract infections. N Engl J Med

1993;329:753-756.

6. Soper DE, Brockwell NJ, Dalton HP. Microbial etiology of urban emer-

gency department acute salpingitis: Treatment with ofloxacin. Am J Obstet

Gynecol 1992;3:653-660.

7. Sweet RL. Pelvic inflammatory disease. Hosp Pract 1993;28(suppl 2):25-30.

8. Rolle C. (Tuscon Medical Center, personal communication).

9. Evaluation of new anti-infective agents for the treatment of acute pelvic

inflammatory disease. Clin Infect Dis 1992;15(suppl):S33-S42.

10. Witkin SS, Ledger WJ. New directions in diagnosis and treatment of pelvic



172 August 2, 1999/Emergency Medicine Reports

C. 90% of cases of PID
D. none of the above

19. PID is thought to result from:
A. descending infection from tuobo-ovarian structures to cervix
B. ascending infection from anal structures to cervix
C. descending infection from renal structures to salpinx
D. ascending infection from cervix and vagina to upper portion of

the genital tract
E. none of the above

20. Generally speaking, antibiotic treatment of PID requires multiple
drug regimens active against:
A. gram positive cocci, Neisseria gonorrhoeae, and anaerobes
B. Chlamydia pneumoniae, Neisseria gonorrhoeae, and anaerobes
C. Chlamydia trachomatis, gram positive cocci, and Neisseria gon-

orrhoeae
D. Chlamydia trachomatic, Neisseria gonorrhoeae, anaerobes and

gram negative organisms
E. none of the above

21. All FDA-approved antimicrobial regimens for treatment of PID are
included in the current CDC Guidelines for treatment of PID.
A. True
B. False

22. Pelvic ultrasound is:
A. not the “gold standard” for diagnosis of PID.
B. has a sensitivity rate of up to 93% for identifying tubal and

ovarian pathology.
C. useful for making the diagnosis of tubo-ovarian abscess.
D. should be performed if a pelvic mass is suspected.
E. all of the above.

23. The following is an FDA-approved treatment course for PID:
A. Azithromycin IV (500 mg qD for 1-2 days) followed by oral

azithromycin 250 mg orally one daily to complete a course of
therapy of 7 days plus metronidazole 500 mg orally twice daily
for 14 days (when required for anaerobic infection).

B. Azithromycin 500 mg PO for 1-2 days, followed by
azithromycin 250 mg orally once daily to complete a course of
therapy of 7 days plus metronidazole 500 mg orally twice daily
for 14 days (when required for anaerobic infection).

C. Azithromycin 500 mg PO once daily to complete a course of
therapy of 7 days plus metronidazole 500 mg orally twice daily
for 14 days (when required for anaerobic infection).

D. None of the above.
E. All of the above.

24. Cure rates based on pooled data using CDC-endorsed recommen-
dations for PID range from:
A. 80% to 82%.
B. 82% to 85%.
C. 85% to 87%.
D. 87% to 90%.
E. 90% to 92%.

1996;26(3):86-97.

41. Peipert JF, Boardman L, Hogan JW, et al. Laboratory evaluation of acute

upper genital tract infection. Obstet Gynecol 1996;87:730-736.

42. Reljic M, Gorisek B. C-reactive protein and the treatment of pelvic inflam-

matory disease. Int J Gynecol Obstet 1998;60:143-150.

43. Kahn JG, Walker CK, Washington AE, et al. Diagnosing pelvic inflamma-

tory disease: a comprehensive analysis and considerations for developing a

new model. JAMA 1991;266:2594-2604.

44. Miller KE. Sexually transmitted diseases. Primary Care 1997;24:179-193.

45. Paavonen J. Pelvic inflammatory disease. From diagnosis to prevention.

Dermatol Clin 1998;4:747-756. 

46. Gates W Jr., Joesoef MR, Goldman MB. Atypical pelvic inflammatory dis-

ease: Can we identify clinical predictors? Am J Obstet Gynecol

1993;169:341-346.

47. Grodstein F, Goldman MB, Cramer DW. Relation of tubal infertility to his-

tory of sexually transmitted diseases. Am J Epidemiol 1993;137:577-584.

48. Wald ER. Pelvic inflammatory disease in adolescents. Curr Probl Pediatr

1996;26:86-97.

49. Abbott M. New directions in the diagnosis and treatment of pelvic inflam-

matory disease. J Antimicrob Chemother 1994;33:352-353.

50. Wald ER. Pelvic inflammatory disease in adolescents. Curr Probl Pediatr

1996;26:86-97. 

51. CDC 1998 sexually transmitted diseases treatment guidelines. MMWR

Morb Mortal Wkly Rep 1998;47(RR1).

52. Landers DV, Wolner-Hanssen P, Paavonen J. Combination antimicrobial

therapy in the treatment of acute pelvic inflammatory disease. Am J Obstet

Gynecol 1991;164:849-858.

53. Data on file, Pfizer, Inc. New York, NY

54. CDC Sexually transmitted diseases treatment guidelines. 1993. MMWR

Morb Mortal Wkly Rep 1993;42(RR-14):78-80.

55. Dodson MG. Antibiotic regimens for treating acute pelvic inflammatory

disease. J Reprod Med 1994;39:285-296.

56. Washington E, Burg AO. Preventing and managing pelvic inflammatory dis-

ease: Key questions, practices, and evidence. J Fam Pract 1996;43:283-293.

57. Walker CK, Workowski KA, Washington AE, et al. Anaerobes in pelvic

inflammatory disease: Implications for the Centers for Disease Control and

Prevention’s guidelines for treatment of sexually transmitted diseases. Clin

Infect Dis 1999;28(Supp 1):S29-S36.

58. Hemsell DL, Wendel GD Jr., Hemsell PG, et al. Inpatient treatment for

uncomplicated and complicated acute pelvic inflammatory disease: Ampi-

cillin/sulbactam vs. cefoxitan. Inf Dis Obset Gynecol 1993;1:123-129.

59. Walker CK, Kahn JG, Washington AE, et al. Pelvic inflammatory disease:

Meta-analysis of antimicrobial regimen efficacy. J Inf Dis 1993;168:969-978.

60. Erbelding E, Quinn TC. The impact of antimicrobial resistance on the treat-

ment of sexually transmitted diseases. Infec Dis Clin N Am 1997;11:889-903.

61. Ridgeway GL. Quinolones in sexually transmitted diseases. Drugs

1995;49(Suppl 2):115-122.  

62. Tartaglione TA, Hooton TM. The role of fluoroquinolones in sexually

transmitted diseases. Pharmacol 1993;13:189-201.

63. Pfizer product mongraph. Azithromycin for IV injection. 

Physician CME Questions

17. Long-term sequelae such as ectopic pregnancy and infertility occur
in about what percentage of cases of PID?
A. 5%
B. 15%
C. 25%
D. 35%
E. 45%

18. The triad of lower abdominal tenderness, adnexal tenderness, and
pain on manipulation of the cervix are reported in up to:
A. 30% of cases of PID
B. 60% of cases of PID
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