
December 2016
Volume 18, Number 12

Authors

Charles Walter Bugg, MD, PhD
Postgraduate Physician, LAC + USC Department of Emergency Medicine, 
Los Angeles, CA
Taku Taira, MD
Assistant Professor, Associate Program Director, LAC + USC Department 
of Emergency Medicine, Los Angeles, CA

Peer Reviewers

Yvette Calderon, MD, MS
Professor of Clinical Emergency Medicine, Department of Emergency 
Medicine; Assistant Professor, Department of Pediatrics, Albert Einstein 
College of Medicine; Chief of Emergency Services, North Central Bronx 
Hospital, Bronx, NY 
Nadia Maria Shaukat, MD, RDMS, FACEP
Associate Director of Emergency Ultrasound, Department of Emergency 
Medicine, Weill Cornell Medical College, New York-Presbyterian Queens; 
Flushing, NY
CME Objectives 
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Pelvic Inflammatory Disease: 
Diagnosis And Treatment In 
The Emergency Department
 Abstract 

Pelvic inflammatory disease is a common disease that is associated 
with significant complications including infertility, chronic pelvic 
pain, ruptured tubo-ovarian abscess, and ectopic pregnancy. The 
diagnosis may be delayed when the presentation has nonspecific 
signs and symptoms. Even when it is properly identified, pelvic 
inflammatory disease is often treated suboptimally. This review 
provides evidence-based recommendations for the diagnosis, treat-
ment, disposition, and follow-up of patients with pelvic inflamma-
tory disease. Arranging follow-up of patients within 48 to 72 hours 
and providing clear patient education are fundamental to ensuring 
good patient outcomes. Emerging issues, including new patho-
gens and evolving resistance patterns among pelvic inflammatory 
disease pathogens are reviewed. 
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mortality is low, treatment prevents subsequent 
infertility, pelvic scarring, chronic pelvic pain, and 
ectopic pregnancy.5 
	 PID can be a difficult and frustrating diagnosis; 
patients commonly present with nonspecific symp-
toms such as vaginal discharge, postcoital bleeding, 
dyspareunia, and dysuria.6 There is no single histori-
cal, laboratory, physical examination finding, or 
imaging modality that provides adequate sensitivity 
or specificity for the diagnosis.7-10 
	 The United States Centers for Disease Control 
and Prevention (CDC) recommend that clinicians 
make the clinical diagnosis of PID and start empiric 
treatment in sexually active women with unex-
plained lower abdominal or pelvic pain with:
•	 Cervical motion tenderness, or 
•	 Uterine tenderness, or 
•	 Adnexal tenderness. 

	 There are no requirements for any specific 
laboratory findings, physiological parameters, or 
imaging.11 While this definition may seem overly 
broad, it has a sensitivity of > 95% and a specificity 
of 75% and reflects the need to minimize the rates 
of misdiagnosis and prevent the resulting impact on 
fertility.8 This issue of Emergency Medicine Practice 
presents a review of the current evidence and best-
practice guidelines of the evaluation and treatment 
of PID.

 Critical Appraisal Of The Literature  

A literature search was performed using PubMed, 
with the search terms pelvic inflammatory disease, 
endometritis, salpingitis, oophoritis, and tubo-ovarian 
abscess. The search included clinical trials, system-
atic reviews, review articles, and clinical guidelines. 
A review of the Cochrane Database of Systematic 
Reviews revealed no relevant reviews. The National 
Guideline Clearinghouse (www.guideline.gov) 
noted 3 guidelines:
•	 CDC: Sexually Transmitted Diseases Treatment 

Guidelines 201511

•	 British Association for Sexual Health and HIV: 
United Kingdom National Guideline for the 
Management of Pelvic Inflammatory Disease 
201112

•	 American College of Radiology (ACR): ACR Ap-
propriateness Criteria® Acute Pelvic Pain in the 
Reproductive Age Group13

	 References from articles were examined to 
ensure accurate representation of the literature. 
The recommendations for the first-line treatment, 
management, and diagnostic evaluation are based 
on multiple well-performed studies with large 
sample sizes that looked at both short- and long-
term outcomes; however, the bulk of the remaining 

  Case Presentations 

You arrive for your shift in the ED. The final patient you 
are signed out is a 30-year-old woman with lower abdomi-
nal pain whose ultrasound results are pending to rule out 
torsion versus ovarian cyst. You nod dutifully and go about 
seeing new patients. An hour into the shift, the clerk hands 
you the ultrasound results with the radiologist’s impres-
sion: “No radiological etiology of patient’s abdominal pain 
is found.” You review the chart and confirm that there 
is no concern for any nongynecological etiologies for her 
pain. The previous physician documented mild left adnexal 
tenderness without cervical motion tenderness or adnexal 
masses. Labs are notable for a urinalysis that is small leuko-
cyte esterase positive and nitrite negative, and a wet mount 
without clue cells, yeast, or Trichomonas vaginalis. You 
confirm the documented history with the patient, who ad-
ditionally denies any urinary complaints or flank pain. On 
your physical examination, you note only mild left lower 
abdominal tenderness. As the patient asks, “Why am I hav-
ing this pain? Can I just go home?” you wonder if there is 
something else you should do.
	 A 22-year-old woman returns for re-evaluation 1 
week after starting treatment for pelvic inflammatory 
disease. She does not have access to primary care and 
was instructed to return to the ED for repeat evaluation. 
She was supposed to return to the ED after 2 days, but 
could not because of work. She continues to complain of 
nonspecific left lower abdominal pain. She states that the 
pain may be a bit more intense, but it has not changed in 
quality, position, or associated features. On your physical 
examination, the patient has left lower quadrant abdomi-
nal tenderness without guarding or rebound. Bimanual 
examination reveals only mild left adnexal tenderness 
without a palpable mass. She states that she has been fully 
compliant with the doxycycline and has not had inter-
course since her diagnosis. Her previous records show a 
negative pelvic ultrasound, urinalysis, urine culture, and 
HIV test. You are surprised to find that her gonorrhea/
chlamydia nucleic acid amplification test from a cervical 
specimen showed no evidence of infection. After being told 
about her negative gonorrhea and chlamydia tests, she 
asks if she can stop taking the antibiotics…

 Introduction  

Pelvic inflammatory disease (PID) is an inflam-
matory disease of the upper female reproductive 
system that is caused by an ascending infection. It 
is characterized by inflammation and tenderness of 
the uterus, cervix, and adnexa. PID is common and 
costly, with a yearly incidence of 750,000 to 800,000 
cases and $2 billion in annual direct costs in the 
United States.1,2 The majority of patients with PID 
present with mild-to-moderately severe disease and 
are managed as outpatients.3 Only a small percent-
age of patients progress to severe or complicated 
illness.4 Although the rate of direct morbidity and 
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have mild-to-moderately severe disease, a small 
percentage of patients have progressive or compli-
cated disease. Fitz-Hugh-Curtis syndrome occurs 
when the ascending organism inflames the liver 
capsule, and it has been reported in 4% to 6% of 
patients with PID.27,28  
	 The most serious complication of PID is TOA, 
which occurs in 3% to 16% of North American 
patients hospitalized with PID.4 Organisms most 
commonly isolated include E coli and Bacteroides, 
Peptostreptococcus, Peptococcus, and aerobic Strepto-
coccus species.29,30 Though uncommonly isolated 
from most patients, patients with HIV appear to be 
at higher risk for TOA due to co-infection with N 
gonorrhoeae or C trachomatis.31 Long-term intrauterine 
device (IUD) use has also been associated with TOA, 
especially due to Actinomyces species.30 

 Differential Diagnosis  

PID typically presents with nonspecific signs and 
symptoms, which leads to a great deal of overlap 
with diseases of the gastrointestinal, genitourinary, 

literature suffers from sampling bias toward sicker 
patients, which affects generalizability of findings, 
and focuses on shorter-term outcomes instead of the 
longer-term outcomes that comprise the bulk of the 
morbidity associated with PID. These biases make 
it difficult to make high-level recommendations 
regarding alternative treatments and management. 

 Etiology And Pathophysiology  

Pelvic inflammatory disease refers to a group of 
inflammatory disorders of the female upper geni-
tal tract comprising endometritis, salpingitis, and 
oophoritis.11 It is caused primarily by an infection 
that spreads from the vagina or cervix to the upper 
genital tract, and is most common in sexually active 
women under the age of 30.1,14 It can be complicated 
by peritonitis, pyosalpinx, tubo-ovarian abscess 
(TOA), and perihepatitis (ie, Fitz-Hugh-Curtis syn-
drome). Long-term complications include ectopic 
pregnancy, infertility, chronic pelvic pain, and recur-
rent infection.  
	 Classically, PID is attributed to an untreated 
sexually transmitted infection (STI) of the lower 
genital tract due to Neisseria gonorrhoeae or Chlamyd-
ia trachomatis. N gonorrhoeae and C trachomatis were 
previously associated with up to 80% of PID.15 Al-
though the rates of N gonorrhoeae- and C trachoma-
tis-associated PID have remained high in younger 
and lower-income patients, recent studies have 
reported the rate of N gonorrhoeae- and C trachoma-
tis-associated PID to be as low as 15%.16 The de-
crease in the rate of N gonorrhoeae and C trachomatis 
infection is associated with a reciprocal increase 
in the role of alternate pathogens, eg, Mycoplasma 
genitalium17,18 and non-STI pathogens, including 
vaginal flora, respiratory and enteric pathogens, 
and viruses.19-22 (See Table 1.) It is unclear from the 
available data whether this trend reflects a decreas-
ing number of gonorrhea/chlamydia cases or if it 
reflects higher rates of non–gonorrhea/chlamydia 
diagnoses.  
	 Further emphasizing the fact that PID is not 
caused exclusively by STIs, it has been reported in 
patients who have never been sexually active. These 
cases are due primarily to Escherichia coli, which is 
thought to spread hematogenously or through trans-
location from the bowel. These patients most com-
monly present with complicated PID (eg, TOA).23,24  
	 There is an association between bacterial vagino-
sis and PID.25 It is unclear whether this is primarily 
due to a synergy between the bacterial vaginosis 
bacteria and the STIs or if it is due to direct infection 
of the upper genital tract by these bacteria. Several 
bacterial vaginosis bacteria have been shown to de-
stroy the cervical mucosa, making the patient prone 
to ascending infection from STIs.26  
	 Although the majority of patients with PID 

Table 1. Pathogens Associated With Pelvic 
Inflammatory Disease11

Sexually Transmitted Bacteria
Neisseria gonorrhoeae
Chlamydia trachomatis
Mycoplasma genitalium

Bacterial Vaginosis Bacteria
Mycoplasma hominis
Ureaplasma urealyticum
Porphyromonas spp
Prevotella spp
Bacteroides spp
Peptostreptococcus spp
Leptotrichia spp
Atopobium vaginae
Gardnerella vaginalis
Clostridium spp
Diphtheroids

Respiratory Bacteria
Haemophilus influenzae
Streptococcus pneumoniae
Group A streptococci
Staphylococcus aureus

Enteric Bacteria
Escherichia coli
Bacteroides spp
Campylobacter spp
Enterobacteriaceae
Salmonella spp

Viruses
Cytomegalovirus spp
Herpes simplex virus type 2
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well as an increased risk of treatment failure.44,45  
	 A thorough social history can help to evaluate 
the patient’s risk for having PID. A greater number 
of sexual partners, inconsistent use of condoms, 
and vaginal douching increase the risk of acquir-
ing PID.46,47 Although IUDs had previously been 
linked to an increase in PID,15,48 modern devices do 
not confer any increased risk of acquiring PID.49,50 
Women who have sex with men who have sex with 
men are at increased risk for infection with M genita-
lium, as well as resistant N gonorrhoeae and C tracho-
matis.51,52 Additionally, smoking, drug and alcohol 
abuse, and mental health issues increase risk for PID 
and may represent barriers to treatment or follow-
up.53-57 Because of the association between PID and 
intimate partner violence and rape, patients should 
also be screened for domestic violence and sexual 
assault.58,59  
 
Physical Examination
The physical examination of the patient is directed at 
both evaluating for PID and its complications and ex-
cluding other diagnoses in the differential. There are 4 
essential components of the physical examination: 
1.	 Checking vital signs for fever, tachycardia, or 

hypotension
2.	 Abdominal examination, including right upper 

quadrant and flanks, to evaluate for signs of 
perihepatitis and/or alternative diagnoses

3.	 Bimanual pelvic examination for cervical mo-
tion tenderness, uterine tenderness, or adnexal 
tenderness

4.	 Vaginal speculum examination for cervical dis-
charge and cervical friability

	 Vital sign abnormalities are not commonly seen 
in uncomplicated PID. Fever and tachycardia should 
alert the emergency clinician to consider pyosalpinx, 
TOA, or peritonitis.60-62 Hypotension is rare and 
should be an alert to the possibility of a ruptured 
TOA and should prompt aggressive resuscitation as 
well as consideration of surgical consultation.63,64

	 The presence of lower abdominal tenderness 
has a sensitivity of 94% for identifying patients with 
PID.65 Right upper quadrant tenderness may signal 
the possibility of Fitz-Hugh-Curtis syndrome, which 
can also present with right rib tenderness, right liver 
tenderness, hepatomegaly,66 friction rub over the 
anterior right costal margin,67 or localized perito-
nitis.36,66 Similarly, left upper quadrant tenderness 
may indicate perisplenitis, which is also a manifesta-
tion of Fitz-Hugh-Curtis syndrome.37 
	 Cervical motion tenderness, uterine tenderness, 
and adnexal tenderness have been found to have 
similar sensitivities (92%-96%) for identifying acute 
PID.32,60 Any pelvic organ tenderness has a sensitiv-
ity of 99%, and any lower abdominal tenderness has 
a sensitivity of 94%.65 In addition to tenderness, up 

gynecological, and obstetrical systems. (See Table 
2.) Because of the wide differential diagnosis and the 
lack of pathognomonic findings on history or physi-
cal examination, it can be a challenge to narrow the 
differential to a single organ system. Due to this 
overlap, the highest priority is often the exclusion 
of alternative diagnoses—such as ectopic pregnancy 
and appendicitis—which carry higher rates of mor-
bidity and mortality. 

 Prehospital Care 

Because patients with PID are not commonly severe-
ly ill, there are no specific prehospital implications. 

 Emergency Department Evaluation  

History
Historical findings that should prompt the emer-
gency clinician to consider PID include abdominal 
pain, pelvic pain, low back pain, vaginal discharge, 
postcoital bleeding, intermenstrual bleeding, dyspa-
reunia, or urinary symptoms, especially in a sexu-
ally active woman.32-35 A report of pleuritic right 
upper quadrant pain36 or right scapular pain may 
indicate the presence of Fitz-Hugh-Curtis syndrome, 
while left upper quadrant pain can be suggestive of 
perisplenitis.37 Systemic signs such as nausea, vomit-
ing, chills, and fever are not typically seen and are 
concerning for complicated PID.30,38,39   
	 For the past medical history, HIV status, previ-
ous STIs, and history of endometriosis should be 
determined. Nine percent of women who have been 
recently treated for gonorrhea or chlamydia go on 
to develop PID, most commonly in the first 45 days 
after treatment.40 Previous STI treatment should 
alert the clinician about the possibility of infection 
with antibiotic-resistant organisms.41,42 HIV-positive 
patients (especially those with a CD4 T lymphocyte 
count < 400 cells/mm3) may have an increased risk 
for both acquiring PID and developing complica-
tions (eg, TOA).31,43 Women with endometriosis may 
have a longer and more severe disease course, as 

Table 2. Differential Diagnosis Of A Patient 
With Potential Pelvic Inflammatory Disease
Organ System Differential Diagnosis
Gastrointestinal Appendicitis, diverticulitis, colitis, gastroen-

teritis, cholecystitis (in Fitz-Hugh-Curtis 
syndrome)

Genitourinary Renal colic, urinary tract infection, cystitis

Musculoskeletal Musculoskeletal strain, contusion

Gynecological Ovarian cyst, ovarian torsion, menstrual 
cramps, fibroids, mittelschmerz, bacterial 
vaginosis, cervicitis, endometriosis

Obstetrical Ectopic pregnancy
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low sensitivities of female urine samples using 
NAAT assays for C trachomatis,70-72 currently, N 
gonorrhoeae/C trachomatis NAAT on a first-void urine 
sample appears to be equivalent to cervical or vagi-
nal swabs for N gonorrhoeae and C trachomatis.72-76 
Additionally, self-administered vaginal swabs have 
sensitivities similar to physician-collected samples.77  
	 The wet mount is used to detect leukorrhea, 
bacterial vaginosis, and trichomoniasis. The pres-
ence of leukorrhea or cervical mucus has a reported 
sensitivity of up to 96% for endometritis.65 How-
ever, a recent systematic review concluded that 
leukorrhea is not a particularly helpful finding in 
confirming or ruling out PID.33,78 In contrast to the 
N gonorrhoeae/C trachomatis NAAT, self-obtained 
wet mount samples perform poorly, necessitating a 
physician-obtained sample.79 
	 Patients who have had recent antibiotic treat-
ment for gonorrhea or chlamydia should have 
a cervical culture collected in addition to a N 
gonorrhoeae/C trachomatis NAAT, so that an antibiot-
ic-resistant organism can be identified. Bacteriostatic 
lubricants commonly used during speculum and 
bimanual examinations do not decrease detection 
of cervical pathogens by polymerase chain reaction, 
but may affect the yield of culture specimens.80-82 
 	 Urinalysis is commonly sent in these patients. 
An abnormal urinalysis is common in PID, and it 
neither predicts a culture-proven urinary tract infec-
tion, nor does it rule out STI.83,84 Therefore, urinaly-
sis should be interpreted within the context of the 
patient’s presentation.
 	 HIV testing should be routinely offered to any 
patient presenting with a possible STI. Screening 
for syphilis with a rapid plasma reagin (RPR) or 
Venereal Disease Research Laboratory (VDRL) test, 
especially in areas or populations with a high preva-
lence, is equally important. Per CDC guidelines, 
once a patient has been diagnosed with acute PID, 
N gonorrhoeae/C trachomatis NAAT and HIV should 
be sent, if it has not already been done as part of the 
initial workup.11 
	 C-reactive protein, erythrocyte sedimentation 
rate, and leukocytosis are nonspecific markers of 
inflammation and have relatively poor operating 
characteristics in PID.65,85,86 Although these tests 
lack sufficient sensitivity, significant leukocytosis or 
elevation of inflammatory markers is suggestive of 
complicated PID.39,87 Similarly, liver function tests 
may play a role in the patient suspected of having 
Fitz-Hugh-Curtis syndrome, although they are nei-
ther sensitive nor specific.66,88     

Imaging
Imaging is not routinely needed to diagnose or man-
age PID. Decisions about imaging should be done 
on a case-by-case basis. Imaging is typically directed 
at either identifying complications, such as TOA, or 

to two-thirds of patients with a pyosalpinx or a TOA 
have a palpable adnexal mass.39 In contrast to these 
studies, in a retrospective study of ED patients with 
TOA, fewer than half of the patients with PID had 
cervical motion tenderness or adnexal tenderness, 
but all had lower abdominal tenderness.68 
	 During the speculum examination, the emergen-
cy clinician should look for signs of PID, including 
yellow mucopurulent cervical discharge and cervical 
friability. Cervical friability is present when a cotton 
swab inserted into the cervical os easily elicits bleed-
ing.69 While performing the speculum examination, 
samples should be obtained for wet mount with 
saline microscopy and for N gonorrhoeae/C trachoma-
tis testing.

 Diagnostic Studies  

Reflecting the finding that no laboratory or imaging 
study has a sensitivity or specificity for ruling in or 
ruling out the diagnosis of PID, the CDC diagnostic 
criteria for PID are not based on laboratory testing or 
imaging studies.11 However, there are several tests 
that should be routinely ordered for patients sus-
pected of having PID. (See Table 3.)

Laboratory Testing
A pregnancy test, a N gonorrhoeae/C trachomatis 
nucleic acid amplification test (NAAT), and a vagi-
nal wet mount should be routinely sent in a patient 
with potential PID. These tests are directed at either 
identifying an associated pathogen or identifying 
signs of lower genital tract inflammation. Although 
not definitive, these tests can modify your suspi-
cion of PID. 
	 N gonorrhoeae/C trachomatis NAAT is highly sen-
sitive and reliable for the identification of gonorrhea 
and chlamydia. This test can be used on samples 
obtained from the cervix, vagina, or first-void urine. 
Although there had previously been concern about 

Table 3. Diagnostic Studies For Pelvic 
Inflammatory Disease 
Test Recommendation for Use
Neisseria gonorrhoeae/Chla-

mydia trachomatis NAAT, wet 
mount with saline microscopy, 
pregnancy test

Send routinely on all patients

HIV, RPR/VDRL test Consider strongly

Urinalysis, hepatic panel, vagi-
nal culture

Order based on clinical presen-
tation

ESR, CRP, CBC Order on a patient-by-patient 
basis

Abbreviations: CBC, complete blood cell count; CRP, C-reactive 
protein; ESR, erythrocyte sedimentation rate; NAAT, nucleic acid 
amplification test; RPR, rapid plasma reagin; VDRL, Venereal Dis-
ease Research Laboratory (syphilis).
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evaluating alternative diagnoses. 
	 The ACR states that the first-line imaging stud-
ies for the evaluation of acute pelvic pain in the 
nonpregnant female are transabdominal sonography 
and transvaginal sonography with Doppler as an ad-
junct.13 Although transabdominal sonography and 
transvaginal sonography have limited ability to rule 
out acute PID, even when performed by ultrasound 
experts, they have the advantage of being able to 
evaluate all of the pelvic structures.89 Ultrasound has 
only modest sensitivity for the diagnosis of PID, and 
most patients with mild disease have normal trans-
vaginal sonography. Despite the lack of sensitivity, 
there are some ultrasound findings that are specific 
for PID.90 (See Table 4.)  
	 Findings with a positive likelihood ratio (LR) > 4 
include thick tubal walls (LR, 10) and the cogwheel 
sign (LR, 16).92 (See Figures 1 and 2.) Other findings 
described in PID, such as incomplete septa, polycys-
tic ovaries, bilateral adnexal masses, or the presence 
of free fluid are not helpful in differentiating women 
with PID from those without PID. A hydrosalpinx is 
more commonly a consequence of a past episode of 
PID or chronic PID and is not a sign of acute disease. 
	 The ACR recommends magnetic resonance 
imaging (MRI) and computed tomography (CT) as 
second-line imaging modalities that should be con-
sidered when the ultrasound imaging is inconclu-
sive or nondiagnostic. CT is the imaging modality of 
choice when there is suspicion for nongynecological 
etiologies. (See Table 5, page 7.)
	 CT, like ultrasound, has poor-to-modest sensitiv-
ity for the identification of mild-to-moderately severe 
PID.94 Mid-pelvic fat stranding is the most sensitive 
finding (sensitivity, 60%). Tubal thickening has a speci-
ficity > 90% and an odds ratio of 10.5 for PID. Signs of 
PID on MRI are similar to those on CT.10 MRI provides 
superior resolution compared to CT, and is exquisitely 
sensitive (91%-98%) and highly specific (81%-95%).10,95 
	 Although laparoscopy has long been considered 
the gold standard for establishing the diagnosis of 
PID, it is invasive and not feasible in resource-poor 
settings. Additionally, recent studies have found that 

Table 4. Ultrasound Findings In Pelvic Inflammatory Disease90,91 
Finding Description Sensitivity Specificity
Thickened tubal walls Tubal walls > 5 mm thick, or in the sonographer’s judgment 29%-100% 90%-100%

Cogwheel sign Sonolucent cogwheel-shaped structure visible in the cross-section of 
the tube with thick walls

0%-86% 95%-97%

Tubo-ovarian complex Ovaries and tubes are identified and recognized, but the ovaries cannot 
be separated by pushing the tube with the vaginal probe

15%-36% 98%-100%

Tubo-ovarian abscess Formation of a conglomeration in which neither the ovary nor the tubes 
can be separately recognized as such

25%-30% 78%-100% 

Incomplete septa Hyperechoic septa protruding into a fluid-filled fallopian tube 60%-86% 7%-15%

Abnormal adnexal power flow Doppler Hyperemia, lowered pulsatility indices 100% 80%

Cul-de-sac fluid Pelvic free fluid 37%-82% 43%-90%

Figure 1. Thickened Tubal Walls 

Molander P, Sjöberg J, Paavonen J, Cacciatore B. Transvaginal 
Power Doppler Findings in Laparascopically Proven Acute Pelvic 
Inflammatory Disease. Ultrasound in Obstetrics and Gynaecology. 
2001;17(3):233-238. With permission of John Wiley and Sons.

Figure 2. The Cogwheel Sign 

Molander P, Sjöberg J, Paavonen J, Cacciatore B. Transvaginal 
Power Doppler Findings in Laparascopically Proven Acute Pelvic 
Inflammatory Disease. Ultrasound in Obstetrics and Gynaecology. 
2001;17(3):233-238. With permission of John Wiley and Sons.
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penicillins and cephalosporins is low, and virtually 
nonexistent for third-generation cephalosporins.98 
(See Table 7.) 
	 In patients with a doxycycline allergy, consider 
azithromycin 500 mg IV (intravenously) daily for 
1 to 2 doses, followed by azithromycin 250 mg PO 
(orally) daily for 12 to 14 days, with or without 
metronidazole 500 mg PO twice daily for 14 days.99 
Alternatively, give ceftriaxone 250 mg IM for 1 
dose, with azithromycin 1 gram PO once per week 
for 2 weeks.100 These 2 regimens using azithromy-
cin have shown short-term outcomes equivalent to 
standard therapy. 
	 Although therapy with fluoroquinolones 
has previously been shown to be effective for the 
treatment of PID, these regimens are not currently 
recommended because of the rise of fluoroqui-
nolone-resistant N gonorrhoeae. Fluoroquinolone 
therapy should only be considered if the local rates 
of fluoroquinolone-resistant N gonorrhoeae are low 
and there are no other options due to patient aller-
gies or local availability. All of the regimens combine 
14 days of the quinolone (500 mg daily levofloxacin, 

it has poor interrater reliability, modest sensitivity, 
and will miss cases of endometritis and mild salpin-
gitis.91,96,97 Endometrial biopsy has the advantage of 
being a less-invasive office-based procedure, with 
sensitivity comparable to laparoscopy and may be 
an option for some patients.22,65  

 Treatment  

The choice of treatment regimen depends on the 
severity of the illness; the patient's ability to toler-
ate oral medication; the presence of complications, 
allergies, and comorbidities; and the patient’s ability 
to adhere to the medication regimen. The majority 
of patients with mild-to-moderately severe PID can 
be treated with outpatient oral therapy.1,3 Inpatient/
intravenous therapy should be reserved for pregnant 
patients, patients with severe disease, patients un-
able to tolerate or comply with the oral regimen, or 
if there is uncertainty about the appropriateness of 
the oral regimen.

Mild-To-Moderately Severe Pelvic 
Inflammatory Disease 
For patients with mild-to-moderately severe PID, the 
first-line treatment is an intramuscular (IM) injection 
of a cephalosporin and 2 weeks of 100 mg of oral dox-
ycycline twice a day, with or without metronidazole.11 
(See Table 6.) The optimal cephalosporin has not yet 
been established. Either a third-generation cephalo-
sporin (such as ceftriaxone) or a second-generation 
cephalosporin (such as cefoxitin) combined with 
a single dose of probenecid can be used. The CDC 
recommends a 250-mg IM dose, while the United 
Kingdom national guidelines recommend 500 mg.12 
Presently, the CDC does not have clear guidelines 
regarding the addition of metronidazole to the treat-
ment regimen. For more information on the addition 
of metronidazole, see the discussion in the “Contro-
versies And Cutting Edge” section, page 12.

Antibiotic Allergies 
A penicillin allergy is not a contraindication to the use 
of cephalosporins in PID. Cross-reactivity between 

Table 5. Computed Tomography Findings In 
Pelvic Inflammatory Disease93

•	 Small amount of free fluid
•	 Dilated, fluid-filled endocervical and endometrial cavities
•	 Fluid-filled, dilated fallopian tubes (pyosalpinx)
•	 Complex fluid collections with thickened walls, septations, and 

fluid-debris levels or gas 
•	 Thickening of the broad and uterosacral ligaments
•	 Loss of definition of the uterine border
•	 Pelvic-fat haziness
•	 Reactive lymph nodes
•	 Hepatic capsular enhancement (Fitz-Hugh-Curtis syndrome)

Table 6. Recommended Intramuscular/Oral 
Therapies For Mild-To-Moderately Severe 
Pelvic Inflammatory Disease11 
Ceftriaxone 250 mg IM x 1 dose (or other parenteral third-genera-

tion cephalosporin)
And
Doxycycline 100 mg PO bid x 14 days
With or without
Metronidazole 500 mg PO bid x 14 days

Or
Cefoxitin 2 grams IM x 1 dose and probenecid 1 gram PO x 1 dose
And
Doxycycline 100 mg PO bid x 14 days
With or without
Metronidazole 500 mg PO bid x 14 days

Abbreviations: bid, 2 times per day; IM, intramuscular; PO, orally.

Table 7. Recommended Alternative 
Therapies For Mild-To-Moderately Severe 
Pelvic Inflammatory Disease11 
Azithromycin 500 mg IV daily for 1 to 2 doses
Then
Azithromycin 250 mg PO daily for 12-14 days
With or without
Metronidazole 500 mg PO bid x 14 days99

Or
Ceftriaxone 250 mg IM x 1 dose
And
Azithromycin 1 gram PO once/week x 2 weeks100

Abbreviations: bid, 2 times per day; IM, intramuscular; IV, intravenous; 
PO, orally.
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have been shown to have equivalent short-term 
outcomes to the first-line therapies.99,101 
	 Inpatient management does not mandate IV 
therapy, and IV antibiotics do not have to be contin-
ued through the entire inpatient stay. The transition 
from IV to oral medications is typically started 24 to 
48 hours after clinical improvement and continued 
for a total of 14 days from the transition. Patients 
with either radiological or clinical evidence of TOA 
rupture should be managed operatively. Beyond the 
hard indication for operative intervention, the emer-
gency clinician should weigh the risks and benefits 
with gynecological and interventional radiology col-
leagues with regard to operative and nonoperative 
management of a TOA. Key factors to consider are 
the patient's clinical picture, comorbidities, desire for 
future pregnancies, and response to treatment.

Treatment Of Special Populations 
Pregnant Women 
PID during pregnancy is rare, and is most common-
ly seen early in the first trimester, prior to formation 
of the mucus plug.102,103 It is associated with adverse 
pregnancy-related outcomes, including preterm 
labor, low birth weight, and perinatal mortality, as 
well as birth defects such as atrial septal defect and 
cleft lip.104-106 Due to these associations, the CDC 
currently recommends admission and parenteral 
antibiotics for all pregnant women with PID.11 
	 Unfortunately, CDC guidelines do not specify 
which parenteral agents should be used. Due to the 
rarity of PID in pregnancy, there are no clinical trials 
to guide antibiotic choice. The first-line parenteral 
regimens recommended by the CDC include doxy-
cycline or gentamicin, which are both classified as 
pregnancy category D (positive evidence of human 
fetal risk). (See Table 8.) Recent reports indicate that 
gentamicin, especially when dosed once daily, has 
limited teratogenic potential.107-109 Likewise, doxy-
cycline received its pregnancy category based on 
the class effect of tetracyclines, but has since been 
demonstrated to have negligible teratogenicity.110,111 
However, the medicolegal risks of prescribing a 

400 mg twice-daily ofloxacin, 400 mg daily moxiflox-
acin) with metronidazole.11 If patients are going to 
be started on fluoroquinolone therapy, they should 
have gonococcal cultures collected in addition to an 
N gonorrhoeae NAAT. This will allow for the identi-
fication of fluoroquinolone-resistant N gonorrhoeae 
and specific antibiotic susceptibility. Because of the 
concern for failure of oral therapy, the patient should 
have reliable follow-up care and, possibly, access to 
an infectious disease specialist.  

Severe Pelvic Inflammatory Disease 
Patients are considered to have severe disease 
based either on clinical parameters (such as hemo-
dynamic instability), clinical signs of peritonitis, 
or on the presence of complications (such as TOA). 
Patients with severe disease should be managed as 
inpatients with regimens recommended in Table 8. 
As with the oral regimens, the mainstay of treat-
ment includes a cephalosporin combined with dox-
ycycline. Oral administration of doxycycline is the 
preferred route of administration, even in severe 
disease,3 because of similar bioavailability with oral 
and IV administration and the relatively high rates 
of phlebitis associated with IV administration. The 
combination of clindamycin with gentamicin has 
also shown good effectiveness and avoids the risk 
of phlebitis from IV doxycycline.11 
	 Although disposition and treatment regimens 
should be determined primarily by the clinical 
picture, the current recommendation is to admit 
patients with TOA for at least 24 hours of observa-
tion.11 Additionally, because patients with TOA have 
a higher rate of anaerobic organisms, the recommen-
dation is to add anaerobic coverage with clindamy-
cin, metronidazole, or ampicillin/sulbactam.
	 There are 2 alternative parenteral therapeutic 
regimens that can be considered, based on patient al-
lergies or availability. (See Table 9.) These regimens 

Table 8. Recommended Parenteral Therapy 
For Pelvic Inflammatory Disease11 
Cefotetan 2 g IV every 12 hours
And
Doxycycline 100 mg PO or IV every 12 hours

Or
Cefoxitin 2 g IV every 6 hours
And
Doxycycline 100 mg PO or IV every 12 hours

Or
Clindamycin 900 mg IV every 8 hours
And
Gentamicin loading dose 2 mg/kg IM or IV, then 1.5 mg/kg every 8 

hours 
Or
Gentamicin 3-5 mg/kg IV daily

Abbreviations: IM, intramuscular; IV, intravenous; PO, orally.

Table 9. Alternative Parenteral Therapy For 
Pelvic Inflammatory Disease11 
Ampicillin/sulbactam 3 g IV every 6 hours
And
Doxycycline 100 mg PO or IV every 12 hours101

Or
Azithromycin 500 mg IV daily for 1-2 doses
Then
Azithromycin 250 mg PO daily for 12-14 days
With or without
Metronidazole 500 mg PO bid x 14 days99

Abbreviations: bid, 2 times per day; IV, intravenous; PO, orally.
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gonorrhea and chlamydia regardless of the cause of 
PID. If the patient’s last sexual encounter was more 
than 60 days prior, the last sexual partner should be 
evaluated, tested, and given empiric therapy.11  
	 If it is unlikely that male partners of women 
with PID will seek treatment, expedited partner 
therapy (also known as patient-delivered partner 
therapy) can be considered. Expedited partner 
therapy has been successfully used to treat part-
ners of patients diagnosed with gonorrhea or 
chlamydia.117,118 While intramuscular ceftriaxone is 
preferred, a one-time dose of cefixime 400 mg orally 
in combination with azithromycin 1 gram orally 
is still recommended as an alternate oral regimen. 
If the patient is allergic to azithromycin, it can be 
substituted with a 7-day course of doxycycline 100 
mg taken orally twice daily.11 Although most states 
in the United States allow for expedited partner 
therapy, clinicians should consult their state-specific 
regulations at http://www.cdc.gov/std/ept. 

 Quality Improvement And Additional
 Considerations  

An area for potential quality improvement is better 
adherence to the CDC recommendations for empiric 
treatment of PID.119 In a recent study, only 34% of 
patients who were treated for PID were given medi-
cations that followed the CDC recommendations. The 
CDC provides clear diagnostic and treatment guide-
lines for patients with PID, which are easily accessible 
at http://www.cdc.gov/std/tg2015/default.htm. 
	 Presently, there are no national or international 
quality measures regarding the evaluation and 
management of the patient with PID. However, the 
Agency for Healthcare Research and Quality (AHRQ) 
has identified PID as a disease that can be targeted for 
cost control. The AHRQ points to studies that show 
equivalent outcomes between inpatient parenteral 
and outpatient oral treatment as evidence that the 
shift to outpatient management can be done safely.106 
	 Although bounce-back admissions are often 
seen as a failure of ED management, these admis-
sions should be seen as an expected part of the out-
patient management of PID. The CDC emphasizes 
oral regimens in combination with a 48- to 72-hour 
re-evaluation, knowing that a small percentage of 
patients will have inadequate response and will 
need admission. In the same vein, emphasis should 
be placed on patient education regarding the im-
portance of the 48- to 72-hour re-evaluation and the 
potential for admission after re-evaluation. 

nominally contraindicated (though actually safe) 
drug are likely not palatable to most emergency 
clinicians. Therefore, we recommend consultation 
with an obstetric or infectious disease specialist 
prior to initiating treatment of pregnant women with 
PID. If treatment cannot be delayed, azithromycin 
is a second-line agent that is category B (no risk in 
animal studies, no adequate human studies). (See 
Table 9, page 8.)

Adolescents 
Adolescents are more susceptible to PID for several 
reasons. Many adolescents are less meticulous about 
using barrier contraception. Additionally, cervical 
ectropion exposes a large area of columnar epithelial 
cells, which are less resistant to infection by N gonor-
rhoeae and C trachomatis.112 Maintain a high level of 
suspicion for PID in adolescents, as they can develop 
sequelae, such as infertility, after a single episode of 
PID.113 Many emergency clinicians fail to inquire about 
sexual activity in adolescents and thus fail to consider 
PID as an etiology for pelvic pain. There are no adjust-
ments for the treatment of the adolescent with PID and 
the decision to hospitalize adolescents should be based 
on the same criteria as for adult women.11   

Patients With HIV 
HIV patients with PID are generally infected with 
the typical PID pathogens and do not need adjust-
ment of the treatment regimens.114 Severity of PID 
and the tendency to develop complications (such as 
TOA) appear to have some correlation with the CD4 
count. Increased rates of PID are seen with CD4 < 
400/mm3. Increased rates of TOA are seen with CD4 
counts < 200/mm3. Emergency clinicians should, 
therefore, maintain a low threshold for imaging 
patients with a CD4 count < 200/mm3.  

Patients With An Intrauterine Device 
If a patient with an IUD develops PID, treatment 
should be initiated as soon as the diagnosis is estab-
lished and should not be delayed for the removal 
of the IUD. A systematic review found that PID 
patients with IUDs had similar outcomes regard-
less of whether they had their IUD removed or not, 
with a trend toward the women who retained their 
IUDs having shorter hospitalizations.115 As with all 
women with PID, those with an IUD should be reas-
sessed within 72 hours. At the time of reassessment, 
removal of the IUD can be considered if there is no 
improvement in symptoms.116 

Partner Treatment 
Patients diagnosed with PID should abstain from 
sexual intercourse until treatment has been complet-
ed and sexual partners have been adequately treat-
ed. All sexual partners within the last 60 days should 
be evaluated, tested, and receive empiric therapy for 

http://www.cdc.gov/std/ept
http://www.cdc.gov/std/tg2015/default.htm
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Clinical Pathway For Emergency Department Management Of Multiple 
Shocks

Clinical Pathway For Antimicrobial Treatment  
For Pelvic Inflammatory Disease

This clinical pathway is intended to supplement, rather than substitute for, professional judgment and may be changed depending upon a patient’s individual 
needs. Failure to comply with this pathway does not represent a breach of the standard of care. 
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Class I
• Always acceptable, safe
• Definitely useful
• Proven in both efficacy and effectiveness

Level of Evidence:
• One or more large prospective studies 

are present (with rare exceptions)
• High-quality meta-analyses
• Study results consistently positive and 

compelling

Class II
• Safe, acceptable
• Probably useful

Level of Evidence:
• Generally higher levels of evidence
• Nonrandomized or retrospective studies: 

historic, cohort, or case control studies
• Less robust randomized controlled trials
• Results consistently positive

Class III
• May be acceptable
• Possibly useful
• Considered optional or alternative treat-

ments

Level of Evidence:
• Generally lower or intermediate levels 

of evidence
• Case series, animal studies, 	

consensus panels
• Occasionally positive results 

Indeterminate
• Continuing area of research
• No recommendations until further 

research

Level of Evidence:
• Evidence not available
• Higher studies in progress
• Results inconsistent, contradictory
• Results not compelling

 Class Of Evidence Definitions

Each action in the clinical pathways section of Emergency Medicine Practice receives a score based on the following definitions. 

Contraindication to ceftriaxone or doxycycline?
(penicillin allergy is not a contraindication)

Contraindication to azithromycin?

Risk factors for infection with 
quinolone-resistant gonorrhea?

Ceftriaxone 250 mg IM x 1 dose
And

Doxycycline 100 mg PO bid x 14 days
(Class I)

Azithromycin 500 mg IV daily for 1 to 2 doses
Then

Azithromycin 250 mg PO x 14 days
And

Metronidazole 500 mg PO bid x 14 days
(Class II)

Moxifloxacin 400 mg PO daily for 14 days and 
infectious diseases referral (Class III)

Refer for infectious diseases consultation 
(Indeterminate) 

NO

NO

NO

YES

YES

YES

Abbreviations: bid, 2 times per day; IM, intramuscular; IV, intravenous; PO, by mouth. 
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Clinical Pathway For Emergency Department Management Of Multiple 
Shocks

Clinical Pathway For Determining Need For Admission 
For Treatment Of Pelvic Inflammatory Disease

Does the patient have any clear indication for admission?
•	 Hemodynamic instability
•	 Pregnancy
•	 Tubo-ovarian abscess
•	 Oral intake intolerance
•	 Failed outpatient antibiotics

Does the patient have significant barriers 
to medication compliance?

•	 Admit for parenteral antibiotics (Class II)
•	 Administer:

l	 Cefotetan 2 g IV every 12 hours and doxycycline 100 mg PO 
or IV every 12 hours

Or
l	 Cefoxitin 2 g IV every 6 hours and doxycycline 100 mg PO or 

IV every 12 hours
Or

l	 Clindamycin 900 mg IV every 8 hours and gentamicin loading 
dose 2 mg/kg IM or IV, then 1.5 mg/kg every 8 hours

Or
l	 Gentamicin 3-5 mg/kg IV daily

•	 Alternatively, administer:
l	 Ampicillin/sulbactam 3 g IV every 6 hours and doxycycline 

100 mg PO or IV every 12 hours101

Or
l	 Azithromycin 500 mg IV daily for 1-2 doses, then azithromy-

cin 250 mg PO daily for 12-14 days
With or without

l	 Metronidazole 500 mg PO bid x 14 days99 

•	 Offer outpatient management with 48- to 72-hour follow-up  
(Class I)

•	 Administer:
l	 Ceftriaxone 250 mg IM x 1 (or other parenteral third-gener-

ation cephalosporin) and doxycycline 100 mg PO bid x 14 
days

With or without
l	 Metronidazole 500 mg PO bid x 14 days 

Or 
l	 Cefoxitin 2 grams IM x 1 dose and probenecid 1 gram PO x 1 

dose and doxycycline 100 mg PO bid x 14 days
With or without

l	 Metronidazole 500 mg PO bid x 14 days
•	 Alternatively, administer: 

l	 Azithromycin 500 mg IV daily for 1 to 2 doses, then azithro-
mycin 250 mg PO daily for 12-14 days

With or without
l	 Metronidazole 500 mg PO bid x 14 days99

Or
l	 Ceftriaxone 250 mg IM x 1 dose and azithromycin 1 gram PO 

once/week x 2 weeks100

Does the patient have significant barriers 
to re-evaluation in 48-72 hours?

NO

NO

NO

YES

YES

YES

For Class of Evidence Definitions, see page 10.
Abbreviations: bid, 2 times per day; IM, intramuscular; IV, intravenous; PO, orally.
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for the treatment of PID. This trial found similar mi-
crobiological cure rates of 95% to 97% in all 3 arms.99 
These findings were replicated in 2 additional trials; 
one with azithromycin monotherapy and another 
using azithromycin in conjunction with a single 
intramuscular dose of ceftriaxone.100,127 
	 Regimens using azithromycin are still consid-
ered to be second-line treatments because of the lack 
of long-term outcome data. However, it is likely that 
as the rates of tetracycline resistance in N gonor-
rhoeae increases, azithromycin will be considered a 
first-line agent. As with all alternative regimens, the 
CDC recommends that a culture be obtained prior to 
starting treatment. 

When To Add Metronidazole 
Anaerobes have been associated with PID, both as 
primary and secondary pathogens. Standard regi-
mens for PID were not specifically designed to target 
anaerobes; however, cure rates using only ceftriaxone 
and doxycycline are excellent. In one study, add-
ing metronidazole to an azithromycin regimen only 
improved microbiologic cure rates from 97% to 98%.99 
Conversely, omitting a cephalosporin and using only 
doxycycline and metronidazole resulted in low cure 
rates.128 No trials have specifically investigated the 
addition of metronidazole to standard regimens and 
evaluated its effect on cure rates or sequelae of PID.
	 Expert opinions regarding metronidazole vary. 
CDC guidelines recommend that addition of an-
aerobic coverage be considered “until treatment 
regimens that do not cover anaerobic microbes have 
been demonstrated to prevent long-term sequelae 
(eg, infertility and ectopic pregnancy) as successfully 
as the regimens that are effective against these mi-
crobes.”11 Some experts recommend that all patients 
receive metronidazole, due to the high prevalence of 
anaerobes in PID,129 while others recommend that 
it should only be added in women with evidence of 
bacterial vaginosis or trichomoniasis.130 
	 Although optimal coverage of all possible patho-
gens is ideal, several studies have found a trend 
toward increased side effects and decreased compli-
ance when metronidazole is added to the standard 
therapy.99,131,132 This is a major concern, as compli-
ance with prolonged doxycycline regimens in PID is 
already difficult.133 
	 Based on the current evidence, we do not 
recommend the routine addition of metronidazole 
to the treatment regimen. However, when TOA is 
present, there is consensus that metronidazole or 
clindamycin should be added to increase anaerobic 
coverage.11 Furthermore, the addition of metronida-
zole should be strongly considered in patients with 
suspected treatment failure or in patients clinically 
suspected to have concomitant bacterial vaginosis. 

 Controversies And Cutting Edge  

Mycoplasma genitalium 
M genitalium is a fastidious, slow-growing organism 
that was first isolated from men with non–gonococ-
cal urethritis. A recent meta-analysis confirms that M 
genitalium infection is associated with an increased 
risk of cervicitis and PID as well as preterm birth 
and spontaneous abortion.120 In contrast to C tra-
chomatis, M genitalium infection is generally asymp-
tomatic and appears to be less likely to progress to 
PID.18 Prevalence of M genitalium is similar to the 
prevalence of C trachomatis in young women aged 
18 to 27 years (approximately 1%).121 Notably, the 
prevalence is considerably greater among men who 
have sex with men (13%), patients who have had 3 
or more sexual partners in the last 12 months (11%), 
and patients with HIV.51,122,123   
	 Although PCR assays have been developed to 
detect M genitalium, there are currently no United 
States Food and Drug Administration (FDA)-ap-
proved tests to identify M genitalium infection. M 
genitalium infection should be considered in patients 
for whom standard PID treatment has failed, espe-
cially those with risk factors. 
	 M genitalium has a relatively high rate of 
tetracycline resistance and is naturally resis-
tant to beta-lactam antibiotics, leading to the 
relatively high rate of treatment failure with the 
typical ceftriaxone and doxycycline regimens.124 
Azithromycin has been the drug of choice for M 
genitalium; however, there has been a recent rise 
in azithromycin resistance among M genitalium 
isolates, especially in countries that use 1 gram of 
azithromycin to treat chlamydia.125 Fluoroquino-
lones have, generally, performed poorly against M 
genitalium, with the exception of moxifloxacin.126 
Moxifloxacin, in combination with metronidazole, 
can be considered in patients with failed treatment 
and risk factors for M genitalium.

Use Of Azithromycin In Place Of 
Doxycycline 
In PID, doxycycline is added to eradicate cephalo-
sporin-resistant isolates of N gonorrhoeae as well as to 
treat C trachomatis and other pathogens implicated 
in PID. However, compliance with a 14-day, twice-
daily regimen may be challenging for many patients 
with PID. Azithromycin is an attractive alternative 
to doxycycline. It is effective against many of the 
organisms implicated in PID and has the advantage 
of once-daily dosing. 
	 Several trials have demonstrated the effective-
ness of azithromycin as both monotherapy and in 
combination with metronidazole. A randomized 
clinical trial in the United Kingdom compared the 
effectiveness of azithromycin monotherapy, azithro-
mycin plus metronidazole, and standard treatment 
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values among symptomatic patients.138 However, 
these findings were not replicated in another study 
that found that 3 point-of-care tests for C trachomatis 
performed uniformly poorly.139 A highly sensitive 
and specific genetic point-of-care test for N gonor-
rhoeae and C trachomatis has been developed and is 
currently under clinical trial in Aboriginal communi-
ties in Australia.140,141

	 Currently, the World Health Organization does 
not recommend point-of-care testing. They instead 
recommend “syndromic management,” where treat-
ment is based on signs and symptoms as well as 
knowledge of local prevalence of various pathogens, 
instead of reliance on testing.142  

 Disposition And Transition Of Care  

Disposition depends on the severity of the patient’s 
disease. Admission should be strongly considered 
for patients who meet any of the criteria in Table 10.
	 Not only is it important that follow-up is ar-
ranged for the patient, it is important that the next 
practitioner understands the reason and the goals 
for the re-evaluation. Clinicians should strive to 
clarify in their documentation that the patient is 
returning to be evaluated for clinical improvement 
and that the next clinician should consider escalation 
of therapy if there is insufficient response. 
 	 Long-term follow-up is an important component 
of PID management. In light of the relatively high 
reinfection rates after N gonorrhoeae and C trachomatis 
infection (11.7% and 13.9%, respectively), the current 
recommendation is for patients to have a “test of 
cure.”143 Patients who have been diagnosed with 
PID secondary to gonorrhea or chlamydia should be 
retested for N gonorrhoeae or C trachomatis infection 
3 months after treatment, or at the next visit in the 
following 12 months.11 This recommendation is irre-
spective of whether their sex partners were treated.   

Drug-Resistant Organisms 
N gonorrhoeae resistance to cephalosporins and 
azithromycin is increasing in the United States, most 
notably among men who have sex with men.52,134 In 
2012, approximately 0.3% of N gonorrhoeae isolates in 
the United States had an elevated minimum inhibi-
tory concentration (MIC), indicating decreased sen-
sitivity to cephalosporins.52 Although a single dose 
of 250 mg of intramuscular ceftriaxone is currently 
sufficient to eradicate the majority of N gonorrhoeae 
in the United States, this dosing regimen may not 
maintain a concentration high enough to eradicate 
N gonorrhoeae with the elevated MIC.135 With the 
gradual MIC creep and increasing prevalence of re-
sistant organisms, treatment failures can be expected 
to increase in the future. Either increasing the length 
of treatment or increasing the amount of medication 
per dose may address this MIC creep. Currently, 
1-time doses of 1 gram of ceftriaxone are used in 
China (intramuscular) and in Japan (intravenous); 
and 500 mg is used in the United Kingdom (intra-
muscular). Unfortunately, there have been reports of 
N gonorrhoeae that are resistant to even these higher 
doses of cephalosporin in Japan and France.136,137 
There has also been a rise in the rate and the degree 
of azithromycin-resistant N gonorrhoeae seen primar-
ily in the Western United States and among men 
who have sex with men.52,134   

Patients With Suspected Treatment Failure
When a patient presents with continued or worse 
symptoms after initiation of therapy, there are 
multiple potential reasons, including difficulty with 
medication adherence and re-infection. A careful 
sexual history is perhaps more important at the time 
of re-evaluation than during the initial evaluation, as 
it is crucial to evaluate for the possibility of re-infec-
tion. The most concerning potential cause of persist-
ing symptoms is the possibility of treatment failure 
due to infection with a resistant organism. For 
patients with suspected treatment failure, the treat-
ing clinician should consult an infectious-disease 
specialist, an STI/HIV Prevention Training Center 
clinical expert,116 the local or state health department 
STI program, or the CDC (telephone: 404-639-8659) 
for advice on obtaining cultures, antimicrobial sus-
ceptibility testing, and treatment.11 

Point-Of-Care Testing In Low-Resource 
Settings 
Point-of-care testing is an attractive option that 
would allow for both rapid care and for diagnosis 
and treatment in resource-poor settings. A recent 
systematic review evaluated point-of-care testing 
with leukocyte esterase dipsticks, immunochro-
matography strips, and microscopy in low-resource 
settings and found them to have modest sensitivi-
ties and specificities, with high negative predictive 

Table 10. Criteria For Consideration For 
Hospital Admission11 

•	 Tubo-ovarian abscess
•	 Pregnancy
•	 Severe illness
•	 Inability to comply with oral therapy
•	 Oral intake intolerance
•	 Lack of clinical response to oral therapy
•	 Inability to exclude surgical emergency (eg, appendicitis) 
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 Time- And Cost-Effective Strategies

•	 A potential area for managing cost in the treat-
ment of PID is in avoiding parenteral and 
inpatient treatment. Oral treatment has been 
shown to be safe and effective and should be 
considered first-line therapy. Inpatient parenter-
al therapy should be reserved for patients with 
clear indications for admission.

•	 An effective time-management strategy is to limit 
the amount of imaging. Due to the overlap with 
other clinical entities, some imaging is inevitable; 
however, it is important to remember that imaging 
is not needed to make the diagnosis of PID. Imag-
ing should be limited to cases when the patient is 
ill, there is a concern for TOA, or to evaluate for an 
alternative diagnosis such as appendicitis or torsion. 

 Summary  

PID is a clinical diagnosis with a spectrum of presen-
tations. Missed diagnosis carries both short-and long-
term risks for complications. The diagnosis should be 
considered in any woman with lower abdominal pain 
who is about to be discharged with the diagnosis of 
“abdominal pain NOS (not otherwise specified)” or a 
young woman who is going to be discharged with the 
diagnosis of urinary tract infection without urinary 
symptoms. The diagnosis should be made clinically 
in the appropriate patient population and empiric 
therapy started based on the CDC guidelines. The im-
aging modality for select patients with suspected PID 
is transabdominal and transvaginal ultrasound with 
Doppler. Ultrasound findings may support the diag-
nosis; however, normal imaging lacks the sensitivity 
to rule out the diagnosis. If patients are managed as 
outpatients, there should be clear follow-up instruc-
tions, with a 48- to 72-hour re-evaluation to ensure 
clinical improvement. 

1.	 “She had a negative CT and pelvic ultrasound, 
so I ruled out PID.”
Emergency clinicians should not use negative 
imaging to exclude the diagnosis of PID. Even 
pelvic ultrasound lacks sufficient sensitivity to 
exclude the diagnosis. Patients at risk for PID 
who have lower abdominal pain that is not 
easily explained by another diagnosis should 
have empiric treatment for PID started.

2.	 “Yes, she could have had PID, but she looked 
so well that I discharged her and deferred 
treatment to her primary care physician.” 
All patients who have the clinical diagnosis of 
PID should have empiric therapy started. Initial 
presentation does not predict progression of the 
disease and, therefore, should not be used to 
determine who should have treatment initiated. 

3.	 “I gave a gram of azithromycin and a shot of 
ceftriaxone to treat her PID.” 
There is no single-dose treatment of PID, 
as standard treatment regimens last for 14 
days. This particular regimen is used to treat 
cervicitis in the absence of signs and symptoms 
of PID. Failure to provide adequate duration 
of treatment places the patient at risk for 
undertreatment and the development of a 
resistant organism. If azithromycin is being 
used as the sole agent, use one of the accepted 
treatment regimens for PID. 

4.	 “When she came back to the ED, I checked 
her records and saw that she had a negative N 
gonorrhoeae/C trachomatis test, so I stopped 
her medication and reassured her that she 
didn’t have PID.”  
A negative N gonorrhoeae/C trachomatis test can-
not be used to rule out the possibility of PID. A 
cervical N gonorrhoeae/C trachomatis NAAT is a 
test of lower-tract disease and does not exclude 
the presence of an upper-tract infection. Addi-
tionally, the test does not test for anaerobes or M 
genitalium, both of which are implicated in PID. 
For these reasons, a negative N gonorrhoeae/C 
trachomatis NAAT cannot be used to rule out the 
possibility of PID.  

5.	 “When I told her to see her doctor in 2 days, I 
assumed she would do it. If she didn’t have a 
doctor, she should have just come back to the 
ED.”
Most patients with PID should have a clinical 
response within 48 to 72 hours. Many of the 
decision points are based on the response to 
treatment at this repeat visit, especially with 
regard to the need for imaging, changes in 
antibiotics, or need for parenteral therapy. 
Therefore, it is important that the patient has 
access to and understands the importance of the 
follow-up. 

Risk Management Pitfalls In Pelvic Inflammatory Disease 
(Continued on page 15)
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 Case Conclusions  
 
The initial clinician in the case fell victim to many of the 
common pitfalls in the evaluation of patients with pelvic 
pain: the well appearance of the patient, the minimal 
findings on physical examination, and the findings of 
leukocyte esterase in the urine. Fortunately, you resisted 
the cognitive biases that come from sign-outs, and you 
correctly diagnosed the patient with PID. She was started 
on empiric outpatient therapy for PID, with a single dose 
of 250 mg ceftriaxone IM and 2 weeks of 100 mg of doxy-
cycline PO, twice per day. You made arrangements for 
follow-up in 3 days in the gynecologic clinic to assess for 
clinical response, where she was found to have had a good 
response. She was subsequently found to have a positive 
N gonorrhoeae/C trachomatis NAAT, but was HIV-
negative. Two years later, she was able to get pregnant 
with a new partner and deliver without any difficulty or 
complications. 
 	 Regarding your second patient, in light of the appro-
priate treatment and the lack of clinical response, she was 
clearly having a treatment failure of oral antibiotics. You 

were concerned for the interim development of a TOA or 
other complication of PID. Although the patient was not 
found to have complicated PID, she was admitted for IV 
antibiotics. The inpatient team expanded her antibiotic 
coverage to PO doxycycline and IV cefotetan. The patient 
required 5 days of IV antibiotics, and was transitioned to 
inpatient oral therapy once she clinically improved. She 
was discharged on day 7 to continue her oral therapy. She 
was aware of the possibility of long-term infertility, but 
was happy that she is feeling better. 

 Must-Do Markers Of Quality Care  

•	 Evaluate and document signs and symptoms 
concerning for PID.

•	 Test for presence of N gonorrhoeae/C trachomatis.
•	 Give appropriate empiric treatment and arrange 

for appropriate follow-up.
•	 Evaluate for alternative diagnoses.  

6.	 “I told her that her PID was probably sexually 
transmitted and assumed she understood that 
she should avoid any further sexual interac-
tions with her partner.”
Patients with a diagnosis of PID should abstain 
from intercourse until the resolution of therapy 
and until after the partners have completed 
empiric treatment. This recommendation is true 
regardless of the cause of the PID. While it may 
seem intuitive, it is important to speak to the 
patient directly about the importance of partner 
treatment to prevent re-infection. 

7.	 “She had white blood cells on the urine mi-
croscopy, so I treated her for a urinary tract 
infection even though she had no dysuria.”
Patients with PID commonly have white blood 
cells on urine microscopy. Additionally, uterine 
tenderness can be mistaken for suprapubic 
tenderness due to cystitis. Patient risk factors 
must always be considered, and the presence 
or absence of dysuria is not diagnostically 
specific to differentiate PID from a urinary tract 
infection.  

8.	 “She came back with continued pain, so I re-
filled her pain medications.”
When a patient fails to show adequate response 
to treatment, you must first consider the need 
for parenteral treatment, development of a 
complication, and infection with a resistant 

organism. Consider additional testing with 
a cervical culture, which would allow for 
the identification of a resistant organism. 
Additionally, strongly consider increased 
coverage of anaerobic organisms.

9.	 “Her CBC, chemistries, and all of her imaging 
were normal. If it was anything consequential, 
we would have picked it up on our workup, so 
PID can be ruled out.” 
There are no laboratory tests or imaging 
modalities that have adequate sensitivity to 
exclude the diagnosis of PID. Laboratory tests 
and imaging are typically only abnormal with 
sicker patients. Overreliance on laboratory testing 
and imaging will lead to missed diagnoses. 

10.	 “She had clue cells and white blood cells on 
her wet mount, so I treated her for bacterial 
vaginosis.”
The presence of bacterial vaginosis does 
not exclude the diagnosis of PID. Bacterial 
vaginosis can be associated with PID. In some 
cases, it may be due to direct ascension of 
anaerobic bacteria, while in other cases it may 
be secondary to the loss of mucosal immunity 
secondary to the bacterial overgrowth. 

Risk Management Pitfalls In Pelvic Inflammatory Disease 
(Continued from page 14)
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2.	 A 26-year-old woman presents to the ED with 
left lower pelvic pain for 5 days. On examina-
tion, you find left adnexal tenderness without 
guarding or rebound or abnormal vaginal dis-
charge. She denies fevers, chills, nausea, vom-
iting, dysuria, flank pain, diarrhea, or constipa-
tion. She is sexually active with 1 partner and 
uses oral contraceptive pills for contraception. 
Her laboratory results, including a urinalysis, 
are unremarkable. Her pelvic ultrasound and 
CT are normal. What should be your manage-
ment and disposition?
a.	 Reassurance and careful return instructions.
b.	 Nonsteroidal anti-inflammatory 		
	 drugs and referral to a gynecologist for 		
	 endometriosis. 
c.	 Treatment for PID and referral to a		
        gynecologist for 48-hour follow-up.
d.	 MRI for evaluation of discogenic cause of 	
	 her symptoms. 

3.	 Which of these statements regarding the wet 
mount in the evaluation of the patient with 
PID is TRUE?
a.	 The presence of trichomoniasis rules out 	
	 PID as the cause of the pain. 
b.	 A positive whiff test rules out the diagnosis 	
	 of PID.
c.	 The wet mount is only indicated if there is 	
	 copious vaginal discharge. 
d.	 Identification of white blood cells on the 	
	 wet mount is suggestive of inflammation of 	
	 the lower genital tract. 

4.	 Which of the following statements about the 
role of ultrasound in the evaluation of PID is 
TRUE?
a.	 Ultrasound is essential for making the 		
	 diagnosis of PID. 
b.	 Ultrasound is the second-line imaging 
	 modality in the evaluation of the 	
	 nonpregnant female with likely 			
	 gynecological pelvic pain.
c.	 There are no ultrasound findings that are 	
	 diagnostic for PID.
d.	 Ultrasounds are often normal in patients 	
	 with mild-to-moderately severe PID. 
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1.	 Which of following statements regarding Fitz-
Hugh-Curtis syndrome is TRUE?
a.	 It is unrelated to PID.
b.	 It is characterized by right upper abdominal 	
	 pain in a patient with PID. 
c.	 It can be ruled out with normal 			 
	 transaminase levels. 
d.	 It is a consequence of hepatotoxicity from 	
	 doxycycline.
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10.	 Which of the following statements about the 
appropriate follow-up for a patient with PID 
who is being managed with oral antibiotics is 
TRUE? 
a.	 Patients should follow up with their     		
	 primary care physician only if they have not 	
	 improved after the full 14 days of treatment.
b.	 Patients should be re-evaluated in 48 to 72 	
	 hours to ensure clinical response. 
c.	 All patients should be referred to a surgeon 	
	 for the evaluation of possible surgical 		
	 pathology. 
d.	 Patients should follow up with their 		
	 primary care physician in 3 to 5 months.

5.	 Which of these statements about the appropri-
ate disposition of patients with PID is TRUE?
a.	 The majority of patients should be admitted 	
	 and given parenteral antibiotics regardless 	
	 of the severity of the disease. 
b.	 The majority of patients with mild-to-		
	 moderate disease can be managed with 		
	 outpatient oral antibiotics.
c.	 The majority of patients with TOA should 	
	 be discharged with oral medication and 		
	 strict return instructions. 
d.	 The patient’s social situation should play no 
	 role in determining the appropriate 		
	 disposition of the patient. 

6.	 What is the first-line therapy for the outpatient 
treatment of PID in a woman with no allergies?
a.	 Ceftriaxone 250 mg IM x 1 dose and 		
	 doxycycline 100 mg PO bid x 14 days
b.	 Doxycycline 100 mg PO bid x 14 days
c.	 Ceftriaxone 250 mg IM x 1 dose and 		
	 azithromycin 1 g PO x 1 dose
d.	 Moxifloxacin 500 mg PO x 14 days

7.	 Which of these comorbidities is an accepted 
indication for admission for observation and 
parenteral antibiotics in a patient with PID? 
a.	 Pregnancy
b.	 Age < 18 years
c.	 Leukocytosis > 18 x 109/L
d.	 Penicillin allergy

8.	 Which of the following is a risk factor for in-
fection with Mycoplasma genitalium?
a.	 Long-term IUD use
b.	 Having a male sexual partner who has sex 	
	 with men
c.	 Vaginal douching
d.	 Living in the Northeastern United States 

9.	 Which of the following statements about the 
use of metronidazole in PID is TRUE?
a.	 There is conclusive evidence that 		
	 metronidazole should be used in all patients 	
	 with PID.
b.	 Metronidazole or other anaerobic coverage 	
	 should be added in patients with TOA.
c.	 Metronidazole is an effective monotherapy 	
	 in the treatment of PID. 
d.	 The addition of metronidazole does not 
	 modify the likelihood of medication 		
	 adherence in PID. 
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Emergency Stroke Care: Advances And Controversies, Volume I is a brand-new 
resource that reviews the latest research, recommendations, and guidelines 
for the diagnosis and management of stroke. 

Andy Jagoda, MD, Medical Director at Mount Sinai, who is recognized 
nationally for his work in neurological emergencies, describes Emergency 
Stroke Care: Advances and Controversies as “a clinically relevant update 
on the state of the art in diagnosing and managing transient ischemic 
attacks (TIAs) and stroke.” Highlights of the book include:

Acute Stroke:
• Expanding opportunities for IV rtPA use in acute stroke: What is the very latest in expanding the  

time window? What is its use in minor stroke and rapidly improving stroke symptoms? What are the  
contraindications for IV rtPA?

• Update on advanced acute stroke imaging: What is the latest research on CT, CTA, CT perfusion, and 4D 
CT? What are the concerns and limitations of multimodality neuroimaging?

• Endovascular therapies for acute ischemic stroke: What are the recommendations following the most 
recent trials on mechanical thrombectomy with stentriever? A full analysis of the latest evidence on this 
major paradigm shift in stroke care.

• Update on stroke systems of care: What are Acute Stroke-Ready Hospitals, and how do they fit into your 
hospital’s practice? The most current Joint Commission guidelines, and information you need on how 
stroke certifications affect practice in your ED are covered.

Transient Ischemic Attack: 
• A review of the latest guidelines from the American Heart Association/American Stroke Association
• What you need to know to diagnose TIA quickly and accurately
• Is the ABCD2 Score still the best risk stratification tool?
• Current evidence on cardiac evaluation in TIA
• Echocardiography, CT, or MRI – which is the best choice for imaging?
• The latest on current therapies: antiplatelet agents, anticoagulants, thrombolysis, and risk-factor control

Leverage The Latest 
Advances In Stroke Care!

ONLY
$179
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Upon completion of this article, you should be able to:
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restoration of spontaneous circulation.
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considered in special resuscitation situations.

Prior to beginning this activity, see “Physician CME Information”  

on the back page.
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resuscitated, comprehensive postresuscitation care is essential. Tar-

geted temperature management is recommended for all patients 

who remain comatose, in addition to careful monitoring of oxygen-
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coronary ischemia are also reviewed. 
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Hypokalemia and hyperkalemia are the most common elec-trolyte disorders managed in the emergency department. The diagnosis of these potentially life-threatening disorders is chal-lenging due to the often vague symptomatology a patient may express, and treatment options may be based upon very little data due to the time it may take for laboratory values to return. This review examines the most current evidence with regard to the pathophysiology, diagnosis, and management of potassium disorders. In this review, classic paradigms, such as the use of sodium polystyrene and the routine measurement of serum magnesium, are tested, and an algorithm for the treatment of potassium disorders is discussed. 
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