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Abstract
This second Guideline for Reasonable and Appropriate Care in the Emergency 
Department (GRACE- 2) from the Society for Academic Emergency Medicine is on the 
topic “low- risk, recurrent abdominal pain in the emergency department.” The multi-
disciplinary guideline panel applied the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach to assess the certainty of evidence 
and strength of recommendations regarding four priority questions for adult emer-
gency department patients with low- risk, recurrent, undifferentiated abdominal pain. 
The intended population includes adults with multiple similar presentations of abdomi-
nal signs and symptoms recurring over a period of months or years. The panel reached 
the following recommendations: (1) if a prior negative computed tomography of the 
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INTRODUC TION

Abdominal pain has consistently remained the most frequent chief 
complaint in U.S. emergency departments (EDs) from 2009 to 
2018, accounting for 7.1%– 8.8% of ED visits annually.1– 3 The eval-
uation of acute abdominal pain requires substantial ED resources, 
including imaging, laboratory studies, nursing care, time, and pa-
tient care space. Including computed tomography (CT), ultrasound, 
magnetic resonance imaging (MRI), and plain radiography, more 
than 50% of ED abdominal pain patients undergo some form of 
imaging.3 CT of the abdomen and pelvis (CTAP) use in ED visits for 
abdominal pain grew dramatically from 1996 to 2007, from 1.4% 
to 31.7%, and has remained at similarly high levels ever since.2– 5 
By 2007, CTAP for the chief complaint of abdominal pain consti-
tuted 12.8% of all CT- associated ED visits in the United States.6 
CTAP use for abdominal pain remained high throughout the period 
2007 to 2013, at 25.3% of abdominal pain visits in 2007, peak-
ing at 30.1% in 2010, and reaching 28.6% in 2013.3 In 2018, 10.7 
million ED CTAPs were performed, representing 8.2% of all ED 
visits2— and notably indicating CTAP use not only for abdominal 
pain but also for related conditions such as trauma, flank pain, and 
hematuria.5 Despite increasing rates of ED imaging for abdominal 
pain (CTAP from 10.1% in 2001 to 22.5% in 2005; ultrasound from 
11.1% to 13.6% in the same period), the diagnosis of appendicitis, 
diverticulitis, and gallbladder disorders did not increase, and hos-
pital admissions for abdominal pain did not decrease.7 More than 

abdomen and pelvis (CTAP) has been performed within 12 months, there is insuffi-
cient evidence to accurately identify populations in whom repeat CTAP imaging can be 
safely avoided or routinely recommended; (2) if CTAP with IV contrast is negative, we 
suggest against ultrasound unless there is concern for pelvic or biliary pathology; (3) we 
suggest that screening for depression and/or anxiety may be performed during the ED 
evaluation; and (4) we suggest an opioid- minimizing strategy for pain control.
EXECUTIVE SUMMARY: The GRACE- 2 writing group developed clinically relevant 
questions to address the care of adult patients with low- risk, recurrent, previously 
undifferentiated abdominal pain in the emergency department (ED). Four patient- 
intervention- comparison- outcome- time (PICOT) questions were developed by con-
sensus of the writing group, who performed a systematic review of the literature and 
then synthesized direct and indirect evidence to formulate recommendations, follow-
ing GRADE methodology. The writing group found that despite the commonality and 
relevance of these questions in emergency care, the quantity and quality of evidence 
were very limited, and even fundamental definitions of the population and outcomes 
of interest are lacking. Future research opportunities include developing precise and 
clinically relevant definitions of low- risk, recurrent, undifferentiated abdominal pain 
and determining the scope of the existing populations in terms of annual national ED 
visits for this complaint, costs of care, and patient and provider preferences.

K E Y W O R D S
abdominal pain, analgesia, anxiety, computed tomography, depression, emergency 
department, low- risk, opioid, recurrent, ultrasound

RECOMMENDATIONS

Recommendation 1: In adult ED patients with low- risk, re-
current, undifferentiated abdominal pain and prior nega-
tive computed tomography of the abdomen and pelvis 
(CTAP) within 12 months, there is insufficient evidence to 
accurately identify populations in whom repeat imaging 
can be safely avoided or routinely recommended in the ED. 
(No recommendation) [No evidence]
Recommendation 2: In adult ED patients with low- risk, 
recurrent, undifferentiated abdominal pain and a negative 
CTAP with IV contrast in the ED, we suggest against ul-
trasound unless there is concern for pelvic or biliary pa-
thology. (Conditional recommendation, against) [Very low 
certainty of evidence]
Recommendation 3: In adult ED patients with low- risk, 
recurrent, undifferentiated abdominal pain, we suggest 
screening for depression and/or anxiety may be performed 
during the ED evaluation. (Conditional recommendation, 
either) [Very low certainty of evidence]
Recommendation 4: In adult ED patients with low- risk, re-
current, undifferentiated abdominal pain, we suggest an 
opioid- minimizing strategy for pain control. (Conditional 
recommendation, for) [Consensus, no evidence]
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85% of ED abdominal pain patients receive medications in the ED, 
including opioid analgesia in 34%.3

Despite the intensity of diagnostic testing, most patients present-
ing with abdominal pain do not receive a specific diagnosis in the ED. 
Between 2007 and 2013, the group of nonspecific diagnoses includ-
ing “other gastrointestinal disorders,” “nausea and vomiting,” and “ab-
dominal pain” totaled 40.8% (2007), 45.5% (2010), and 50.9% (2013).3

National data on ED presentations for recurrent abdominal pain 
are limited, but abdominal pain is a leading chief complaint among 
patients who have recurrent ED visits. ED superutilizers are defined 
as patients with annual ED visits >2 standard deviations (SDs) above 
the mean by age and payer group (e.g., patients aged 1– 64 years 
covered by Medicare or Medicaid with six or more annual ED visits 
and privately insured patients aged 1– 64 years or Medicare patients 
aged 65 years and older with four or more annual ED visits).8 Within 
this group, abdominal pain was the most frequent first diagnosis for 
those aged 1– 64 years and the third most frequent for those aged 
≥ 65 years. In total, 15%– 34% of ED visits by superutilizers are for 
abdominal pain.8 Even though superutilizers represent only 2.6%– 
6.1% of all ED visits, the high representation of abdominal pain un-
derscores the need for more evidence- based strategies to optimally 
manage this group of patients.

Recurrent ED visits for undifferentiated abdominal pain present 
opportunities that may benefit or harm patients. Benefits could in-
clude the identification of previously missed diagnoses, improved 
symptom management, addressing comorbidities such as depression 
and substance use disorders, and appropriately connecting patients 
with outpatient resources such as primary care and specialists. Risks 
of recurrent visits include repeated CT testing with its accompany-
ing ionizing radiation and cancer risk,9– 13 the identification of false- 
positive or incidental findings resulting in unnecessary workup (with 
harms including iatrogenic pain, complications, fear, and cost),14 and 
the potential to expose patients to opioid medications with opioid 
use disorder risks.15– 30 Negative health care system effects might 
include crowding and excessive wait times and length of stay (LOS), 
not only for those with abdominal pain but also for all patients.

High utilizers (with varying definitions), particularly young adults, 
have been observed to accumulate relatively large radiation doses and 
attendant estimated lifetime attributable risks of cancer from multi-
ple CTs.12,13,31– 33 The Biological Effects of Ionizing Radiation (BEIR) 
VII report (“Health Risks from Exposure to Low Levels of Ionizing 
Radiation”) suggests a linear effect of radiation exposure on cancer 
risk, with no safe threshold.34,35 Consequently, each additional expo-
sure to CT is believed to carry the same marginal/additional cancer 
risk. One study showed little effort by physicians to engage patients 
in shared decision making when considering CT for abdominal pain.36 
Another study suggested that patient requests for CT are an antici-
pated reason for emergency physician ordering practices.37

Visits for recurrent abdominal pain are also complicated by the 
diverse differential diagnosis for abdominal pain and the potential 
for similarity in presentations caused by very different pathology, 
such as ureteronephrolithiasis,38 appendicitis,39 cholecystitis,40 
mesenteric ischemia,41 peptic ulcer disease,42 abdominal aortic 

aneurysm,43 bowel obstruction,44 and ovarian pathology.45 Patients 
with a history of previous episodes of abdominal pain cannot be as-
sumed to have the same cause of pain when presenting anew; occa-
sionally patients are diagnosed with new acute surgical disease on 
subsequent visits involving CTAP imaging.46– 48

While guidelines from specialty organizations have targeted the 
management of patients with specific known or suspected disease 
processes (e.g., nephrolithiasis,49,50 pancreatitis,51 Crohn’s disease,52,53 
or gastroparesis54) or focused on acute clinical presentations such as 
blunt abdominal trauma55 or right lower quadrant abdominal pain with 
suspected appendicitis,56,57 little guidance is available to emergency 
physicians evaluating and treating patients with recurrent and undif-
ferentiated abdominal pain. Without guidelines for care, variance in 
practice could result in lower quality care, including risks of over-  or 
undertesting, misdiagnosis, adverse effects of over-  or undertreat-
ment, higher costs, greater LOS, and lower patient satisfaction.

SCOPE AND PURPOSE

The purpose of the second Guideline for Reasonable and Appropriate 
Care in the Emergency Department (GRACE- 2) is to provide an 
evidence- based, patient- centric approach for clinicians in their eval-
uation and management of adult patients with low- risk recurrent 
undifferentiated abdominal pain in the ED. The guideline is not in-
tended for application to patients recognized by trained emergency 
physicians as having unstable vital signs, significant presenting his-
tory or physical examination findings suggesting acute abdominal 
pathology, or other risk factors for severe abdominal disease not 
specifically discussed here. The guideline is also not intended for 
patients with a new and acute presentation of abdominal pain with 
only short- term recurrence, such as might be seen in a patient with 
evolving appendicitis who presents on two or more occasions over a 
period of a few days as the disease progresses. The intended popula-
tion includes adults with multiple similar presentations of abdominal 
signs and symptoms recurring over a period of months or years.

GRACE- 2 is designed for application in the United States in settings 
with access to advanced diagnostic imaging and laboratory testing as 
well as specialty referral. The writing group discussed the possible 
application in international settings and rural settings within the U.S. 
patient populations, patterns of disease, ED resources, and health sys-
tems with access to primary care and referral may differ in other set-
tings, making recommendations from this guideline less applicable.58

METHODS

Group composition

The GRACE- 2 writing group included emergency physicians from geo-
graphically diverse academic medical centers in the United States and 
Canada, including those with research methodology expertise and 
content expertise in the diagnosis and treatment of abdominal pain, 
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opioid pain medications, and mental health. In addition, the panel in-
cluded a patient representative and a board- certified psychiatrist with 
career specialization in pain management. As discussed in the limi-
tations, the writing group did not include other specialists engaged 
in the care of patients with recurrent abdominal pain, although the 
guideline was submitted for external review by such groups. Future 
GRACE guidelines should consider inclusion of these stakeholders 
throughout the writing process. The Society for Academic Emergency 
Medicine (SAEM) supported the development of this guideline.

Group interaction and processes

From May 2020 until August 2021, the GRACE- 2 writing group 
met monthly. The group applied the Grading of Recommendations 
Assessment Development and Evaluation (GRADE) methodology, a 
stepwise process that includes development of systematic reviews 
of priority questions; assessment of certainty in the evidence at the 
outcome level by explicit consideration of the GRADE criteria; and 
development of recommendations using the GRADE Evidence- to- 
Decision (EtD) framework. Recommendations are assigned direction 
(for, against, or either) and strength (strong vs. conditional/weak [the 
latter used interchangeably in GRADE]; Figure 1).59– 67

Training

The methodologists had previously received GRADE training, and 
all writing group members were encouraged to watch online video 
content describing the GRADE methodology and its application to 
GRACE.68

Declaration and management of competing interests

All group members disclosed conflicts of interest using SAEM stand-
ard methods. No member of the group disclosed a significant con-
flict requiring management.

Definitions of the intended patient population

The GRACE- 2 writing group deliberated extensively about the popu-
lation of interest for this clinical practice guideline and focused on 
definitions of “low- risk,” “undifferentiated,” “recurrent,” and “nega-
tive CTAP” throughout the development of the guideline. Table 1 
summarizes definitions developed and used by the GRACE- 2 writing 
group.

F I G U R E  1  Schematic view of the GRADE approach for synthesizing evidence and developing recommendations. The top half describe 
steps in the process common to systematic reviews and making health care recommendations and the lower half describe steps that are 
specific to making recommendations including steps from panel members to make recommendations. *Reproduced with permission by the 
U.S. GRADE Network
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Low risk

The GRACE- 2 writing group identified clinically important out-
comes of interest (identification of potentially life- threatening 
diagnosis, abdominal surgery or other invasive procedure within 
30 days, hospital and intensive care unit [ICU] admission rates 
within 30 days, mortality within 30 days, and return ED visit within 
30 days) and then sought to describe a patient population at low- 
risk of these. The selection process for clinically important out-
comes is discussed in more detail later in this document and in 
Appendix S2.

In considering low risk, the GRACE- 2 writing group identified 
specific populations that would not meet this definition and chose 
to exclude them prospectively. Excluded populations had the 
following characteristics and conditions: <18 years of age or age 
65 years or older, pregnancy, acute trauma within 7 days, organ 
transplantation, immunosuppression, abdominal surgery within 
30 days, active cancer, inflammatory bowel disease, previous 
bowel obstruction, and severe active psychiatric illness (specifi-
cally psychosis/mania). The writing group debated using the term 
“non– high risk,” as the exclusion of the above assumed high- risk 
populations does not necessarily define the remainder as low risk. 
Without an evidence- based quantitative measure of risk, the writ-
ing group chose instead to adopt low risk as a convenient short-
hand, rather than as an assertion.

The GRACE- 2 writing group discussed the possibility of exclud-
ing other patients whose evaluation might be challenging and who 
therefore might be at increased risk of missed acute abdominal 
pathology without the use of extensive testing. Populations con-
sidered, but ultimately not excluded from, the guideline included 
undomiciled patients, patients with traumatic brain injury, non– 
English- speaking patients, patients with other communication 

barriers, and patients without a primary care physician, which 
could limit follow- up opportunities to evaluate causes of abdom-
inal pain not pursued in the ED. Ultimately the GRACE- 2 writing 
group chose not to exclude these populations, erring on the side of 
creating a clinical practice guideline with the broadest possible ap-
plication. Excluding these patient populations could also introduce 
inequities in guidelines for the delivery of care (e.g., providing 
different guidance for emergency physicians caring for patients 
speaking different languages or those with socioeconomic dispari-
ties). Individual physicians may consider these patient populations 
to be at higher risk.

Recurrent abdominal pain

The GRACE- 2 writing group debated the definition of recurrent ab-
dominal pain, which was not clearly defined within the literature in 
relationship to ED patients. We defined recurrent as indicating two 
or more prior similar episodes within a period of 12 months, with 
the time elapsed from the first episode to the current episode being 
greater than or equal to 30 days. For comparison, the criteria for re-
current abdominal pain established by Rome IV for irritable bowel 
syndrome (IBS) require abdominal pain on average at least 1 day 
per week in the past 3 months, with symptoms beginning at least 
6 months prior to diagnosis.69 These criteria are based on a survey 
of U.S. adults with no previous physician diagnosis of an abdominal 
disorder, defining ≥90th percentile as abnormal. Our definition of re-
current pain was based on the consensus that recurrence was not in-
tended to address repeated short- term presentations with an acute 
and evolving new abdominal syndrome. Such presentations may 
not represent a low- risk condition and likely require evaluation for 
evolving surgical disease such as appendicitis or bowel obstruction.

TA B L E  1  GRACE- 2 definitions

Term Definition

Low risk Patients were excluded from the category of low risk for:
• Unstable vital signs
• History and physical examination findings suggesting acute abdominal pathology
• Age < 18 years or ≥65 years
• Pregnancy
• Acute trauma within 7 days
• Organ transplantation
• Immunosuppression
• Abdominal surgery within 30 days
• Active cancer
• Inflammatory bowel disease
• Previous bowel obstruction
• Severe active psychiatric illness

“Previously undifferentiated” No clear etiology identified

“Previous workup” CT of the abdomen and pelvis with IV contrast, complete blood count, hepatic function tests, lipase, urinalysis, 
and (when appropriate) human chorionic gonadotropin

“Negative CTAP” No pathological abnormalities, related or unrelated to the current presentation

“Recurrent” Two or more prior similar episodes within a period of 12 months, with the time elapsed from the first episode 
to the current episode being ≥30 days
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Undifferentiated abdominal pain without prior workup

GRACE- 2 is not intended to apply to patients who have not yet 
undergone evaluation of potential causes of their abdominal pain. 
Medical workup for undifferentiated recurrent abdominal pain may 
be indicated, as patients may have serious and treatable causes 
such as malignancy, inflammatory bowel disease, nephrolithiasis, 
abdominal vascular disease, and endometriosis. GRACE- 2 addresses 
patients who, despite prior medical evaluation for the cause of pain, 
have not had a cause identified. Ongoing or repeated medical evalu-
ations may have risks and benefits that should be balanced, such 
as cost, radiation exposure, and identification of incidental findings 
prompting further workup with uncertain benefit.

Differentiated abdominal pain with prior workup

The GRACE- 2 writing group also considered whether to include 
within the guideline those patients for whom the cause of recurrent 
abdominal pain has been identified or is very likely (differentiated 
pain), such as those with pancreatitis, inflammatory bowel disease, 
or nephrolithiasis. These populations may suffer the consequences 
of repeated radiation exposure from imaging and other negative ef-
fects of recurrent ED presentations that the clinical practice guide-
line is intended to address. However, ultimately we felt that existing 
guidelines from specialty organizations such as the American College 
of Gastroenterology,53 the American College of Obstetrics and 
Gynecology,70 the American Urological Association,50 the American 
College of Radiology,51 and the American College of Emergency 
Physicians55,56 could provide sufficient disease- specific recommen-
dations for management of these patients. Our search strategies, de-
scribed later in this document, were not intended to capture these 
populations. However, some literature retrieved by the searches in-
cluded patients with these conditions, and some publications were 
included as they provided context for comparison of outcomes in 
patients with undifferentiated abdominal pain in the ED. Patients 
with a history of nephrolithiasis, for example, may present with other 
abdominal conditions such as appendicitis and vascular pathology. 
Studies describing the yield of repeated CTAP in these populations 
could be relevant to those with more undifferentiated abdominal pain.

Undifferentiated abdominal pain despite workup

We addressed the guideline to patients with previously undifferenti-
ated abdominal pain despite workup. “Previously undifferentiated” 
indicates no clear etiology identified (e.g., cholelithiasis, Crohn’s dis-
ease, pancreatitis). “Workup” refers to commonly available labora-
tory and imaging tests that are often used in combination in the ED 
setting to identify the cause of abdominal pain, such as complete 
blood count (CBC), hepatic function tests, lipase, urinalysis, human 
chorionic gonadotropin (when appropriate), ultrasound, and CTAP 
with intravenous (IV) contrast.

“Negative” CTAP

We considered multiple descriptors of a prior CTAP. Negative 
CTAP was defined as not demonstrating pathological abnormali-
ties, related or unrelated to the current presentation. For example, 
evidence of prior surgery such as staples, or benign abnormalities 
such as renal cysts, would be allowed. “Normal” was considered but 
not selected, as this could be construed as not including asympto-
matic, nonpathological, and/or incidental findings such as anatomic 
variants. Normal also would exclude expected postoperative find-
ings such as surgical clips, as these are not normal human anatomy. 
“Nondiagnostic” was considered but not adopted, as this might 
be interpreted to mean that the CTAP image quality was not suf-
ficient for evaluation or that structures of interest were not visual-
ized within the field of view. “No acute findings” was not adopted, 
as some nonacute findings such as abdominal aortic aneurysm or 
chronic inflammatory findings might explain ongoing or recurrent 
abdominal pain.

CTAP contrast requirements

The GRACE- 2 writing group discussed whether a patient with un-
differentiated abdominal pain should be considered to have been 
adequately evaluated if previous CTAP had been performed with-
out IV contrast. CTAP performed with IV contrast is more likely to 
detect some causes of abdominal pain including vascular dissections 
and occlusions and conditions requiring enhancement for diagnosis, 
such as small malignancies or abscesses.71 In clinical practice, some 
patients may not receive IV contrast for reasons such as contrast al-
lergy, inadequate vascular access, or renal dysfunction. IV contrast 
is not required for evaluation of all conditions, and emergency physi-
cians routinely consider the context of each individual patient’s dif-
ferential diagnosis. When abdominal pain remains undifferentiated 
despite previous workup using CTAP without IV contrast, physicians 
should consider the limitations of noncontrast CTAP in relationship 
to the differential diagnosis to determine whether CTAP with IV 
contrast is indicated.

Timing of repeat CTAP evaluations

For application of the guideline, we chose to study yield of repeat 
CTAP within 1 year of a previous CTAP for recurrent, undifferenti-
ated abdominal pain. Clinician judgment must be applied because 
pathological conditions may develop at different rates, and there-
fore the differential diagnosis under consideration may differentially 
impact the ability of a previous CTAP to exclude pathology. For 
example, an abdominal aortic aneurysm is generally a slowly evolv-
ing condition (e.g., median annual growth rate is 0.22 cm for aneu-
rysms ≤5 cm diameter; for aneurysms <4 cm diameter, maximum  
6 month increase is 0.7 cm).72 Therefore, a negative CTAP as many 
as 12 months prior to the patient’s current presentation may be 
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adequate to rule out aneurysm, depending on aortic size on the first 
evaluation. In contrast, appendicitis may evolve over an interval of 
just hours,73 meaning that a negative CTAP 1 month prior likely has 
little relevance if the patient’s current presentation suggests acute 
appendicitis. In one study, appendicitis was diagnosed in 6.8% of pa-
tients with a negative CTAP ≤ 1 month prior, 6.1% of those with prior 
CTAP between 1 and ≤6 months, and 11.5% of those with CTAP 
repeated between 6 and ≤12 months.46

Availability of prior CTAP images and reports

We did not specify the requirements for available information (e.g., 
images, reports, summaries) to determine whether a prior CTAP 
was negative. Patients may present to multiple medical centers over 
the course of repeated evaluations, and the availability of CTAP im-
ages, complete CTAP reports, and/or summary information from the 
medical record or from patients (e.g., “CTAP was negative”) may vary 
depending on the degree of integration of medical record systems. 
Some studies suggest a low rate of misinterpretation of CTAP (i.e., 
false- negative studies resulting from human error in interpretation), 
so review of original images may not have a high yield if reports can 
be reviewed.48 To further safeguard against the possibility of missed 
findings, when original previous CTAP images are available, review 
of images as well as interpretations in the context of the patient’s 
presentation is prudent, before a decision to repeat CTAP. Although 
siloed medical record systems may be an impetus for repeat imag-
ing, the availability of an electronic medical record system was not 
associated with decreased repeat CT utilization in one retrospective 
study.74 In the setting of suspected renal colic, visits to different EDs 
were associated with higher rates of repeat short- term CTAP, al-
though the availability of images and/or reports was not evaluated.75

In summary, our working definitions of abdominal pain that is low 
risk, recurrent, and undifferentiated framed the profile of the patient 
population to guide our subsequent literature searches for relevant lit-
erature. In reality, studies applied variable inclusion criteria, which often 
did not specify patient risk factors, differentiated or undifferentiated 
etiology of pain, or the duration or frequency of signs or symptoms.

Selection of questions

The GRACE- 2 writing group discussed the target population and 
considered management challenges, attempting to maintain the per-
spectives of treating physicians, health systems, and patients. We 
generated categories for discussion including diagnosis, treatment, 
and disposition. We considered a wide range of topics including risk 
stratification; utility of laboratory tests; utility of imaging including 
first- time and repeated CT/MRI/x- ray/ultrasound; endoscopy; acid 
suppression medications and motility agents; high- risk medications 
such as opioids and nonsteroidal anti- inflammatory drugs (NSAIDs); 
referrals to outpatient follow- up including primary care, gastroen-
terology, and mental health; minimum previous workup advisable 

before ceasing further search for physical causes of abdominal pain; 
best practices such as review of previous images or imaging reports 
before ordering additional testing; conditions that might be missed 
in an ED workup such as cancer, inflammatory bowel disease, inter-
personal violence, or mental health conditions; and high- risk diag-
noses for abdominal pain that should not be missed during an ED 
evaluation such as abdominal aortic aneurysm or acute appendici-
tis.76 Prior research finding an association between moderate to se-
vere depression and repeat ED visits for abdominal pain prompted 
consideration of a more systematic approach to this topic.77 We 
considered the possibility of abdominal pain as a manifestation of 
depression and depression as a consequence of unremitting abdomi-
nal pain. The ongoing opioid epidemic in the United States, as well as 
clinical experience and studies noting frequent opioid prescribing in 
the ED setting of recurrent abdominal pain, prompted consideration 
of opioid use disorder screening and alternative methods of pain co
ntrol.3,17– 26,28– 30,78– 86

An important consideration for the GRACE- 2 writing group was 
the feasibility of the guideline for physicians and patients in various 
practice settings. We debated including recommendations for test-
ing for conditions such as Helicobacter pylori but noted that some 
forms of testing such as exhaled carbon dioxide or immunological 
testing might not be available within an ED time frame in some set-
tings.87,88 Similarly, we chose not to investigate the utility of MRI of 
the abdomen and pelvis in the ED for patients with recurrent and 
undifferentiated abdominal pain, as many sites might not have avail-
ability of this testing on a regular basis. Based on 2005 data, on- site 
MRI was available in 66% of a random sample of U.S. EDs, but only 
13% reported 24 hours/7 days per week (24/7) availability with an 
on- site technologist and an additional 26% with 24/7 on- call tech-
nologist. In contrast, CT is widely available (96% of surveyed U.S. 
EDs, with 94% reporting 24/7 access for ED patients).89

All GRACE- 2 writing group members, including the patient rep-
resentative, had the opportunity to submit candidate questions 
and outcomes of interest, using the standard PICOT format.90,91 
Candidate questions shared features such as patient- oriented ben-
efits (improved diagnosis, reduced radiation risk, cost) and impact 
on health system and societal resource utilization. We rank- ordered 
these using an online survey instrument, blinded to the submissions 
of other members of the group. The results of the PICOT survey are 
shown in Appendix S1. Box 1 details the four key priority questions.

Selection of outcomes of interest

We scored outcomes of interest using an online survey with a 0- to 
100- point scale (maximum importance 100), blinded to others’ scores 
(Appendix S2, Box 2). The chosen outcomes, while perceived as hav-
ing greatest importance by the writing group, were often not reflected 
in outcomes measured by the identified literature. Published research
instead tended to focus on readily measured process- oriented out-
comes, such as frequency of positive findings on CTAP, the clinical 
relevance of which was not always clear. Identifying a diagnosis alone 
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might have patient- , physician- , and system- level benefits such as al-
leviating the frustration of having no explanation for symptoms or 
providing a direction for outpatient follow- up.92,93 The absence of 
many of the highly rated, clinically relevant outcomes in the existing 
literature identifies an important target for future research.

Evidence synthesis and development of clinical 
recommendations

Systematic and scoping reviews

The GRACE- 2 writing group divided into four subgroups, each fo-
cused on a single PICOT question for which a systematic review was 
executed. Medical librarians at Mayo Clinic (Rochester, MN) and 
Washington University (Saint Louis, MO) created and performed 
an individualized search strategy for each of the four PICOT ques-
tions, querying multiple databases from inception to December 
2020. Databases included Ovid Medline (1946+, including epub, 
ahead- of- print, in- process, and other nonindexed citations), Ovid 
Embase (1974+), Ovid EBM Reviews and Web of Science Core 
Collection (1975+), Ovid Cochrane Central Register of Controlled 
Trials, Ovid Cochrane Database of Systematic Reviews, and Scopus 
(1970+). The full search strategies are available in Appendix S3.

Following the literature search, each subgroup screened the titles 
and abstracts, selecting articles for inclusion (as either direct or indirect 
evidence) or exclusion. Articles selected for inclusion during this initial 
screening were reviewed in full- text and abstracted. Each subcommit-
tee then performed an evidence synthesis and created draft recommen-
dations. We found zero studies directly addressing any of the selected 

PICOT questions, providing no direct evidence. For this reason, each 
subgroup synthesized pertinent indirect evidence as described below. 
The individual subcommittee evidence synthesis documents were then 
circulated among the group in July 2021 for review and commentary.

Certainty of evidence for outcomes

The GRACE- 2 writing group attempted to abstract the priority out-
comes selected earlier (Box 2). When these outcomes were unavailable 
in the literature, each subgroup evaluated the certainty for other rele-
vant outcomes. After the available evidence was synthesized, certainty 
was assessed at the outcome level by each subgroup using GRADE 
methodology when appropriate.59– 65,94 GRADE applies eight criteria 
including risk of bias (methodological flaws), inconsistency (heteroge-
neity across studies), indirectness (studies conducted in populations 
other than the intended ED population), imprecision (wide confidence 
intervals [CIs] resulting from underpowered studies/studies with small 
sample sizes), publication bias, effect size magnitude, dose– response 
effects, and opposing bias/confounders.59 A level of certainty was as-
signed to each effect estimate evaluated (Figure 2). The lowest level of 
certainty across critical outcomes determined the overall certainty of 
evidence supporting the guideline recommendation.

EtD framework

Using the GRADE EtD framework59 for each PICOT question, a 
methodologist presented the evidence synthesis followed by a struc-
tured group discussion of each of the framework criteria: certainty of 

BOX 1 Priority questions of GRACE- 2

Should adult ED patients with low- risk, recurrent, and previously undifferentiated abdominal pain receive a repeat CTAP after a negative 
CTAP within the last 12 months?

Should adult ED patients with low- risk, recurrent, and previously undifferentiated abdominal pain with a negative CTAP receive additional 
imaging with abdominal ultrasound?

Should adult ED patients with low- risk, recurrent, and previously undifferentiated abdominal pain receive screening for depression/
anxiety?

Should adult ED patients with low- risk, recurrent, and previously undifferentiated abdominal pain receive non- opioid and/or non- 
pharmacologic analgesics?

BOX 2 Priority outcomes of GRACE- 2

Abdominal surgery or other invasive procedure within 30 days

Mortality within 30 days

Identification of potentially life- threatening diagnosis

Hospital and ICU admission rates within 30 days

Return ED visit within 30 days
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evidence, balance of benefits and harms (desirable and undesirable ef-
fects of the intervention, balance of effects), values, resources, accept-
ability, feasibility, and equity. We then developed recommendations 

for each PICOT question (Box 3, Table 2). Recommendations for which 
no evidence was found received a label of “No evidence.”

Use of indirect evidence

The GRADE methodology59 allows the use of indirect evidence, 
which was necessary because our literature search did not identify 
direct evidence for any PICOT question. We decided a priori that 
“direct evidence” must match each element of the PICOT question. 
If any element of the published research differed from the PICOT 
question, that manuscript was considered “indirect evidence.” In 
the GRADE evaluation, concerns for indirectness downgraded the 
certainty in the evidence, limiting the strength of conclusions and 
recommendations that were drawn.

QUESTION 1

Should adult ED patients with low- risk, recurrent, and 
previously undifferentiated abdominal pain receive a 
repeat CTAP after a negative CTAP within the past  
12 months?

Recommendation 1: In adult ED patients with low- risk, recur-
rent, undifferentiated abdominal pain and prior negative CTAP 
within 12 months, there is insufficient evidence to accurately iden-
tify populations in whom repeat imaging can be safely avoided 
or routinely recommended in the ED. (No recommendation) [No 
evidence]

F I G U R E  2  Rating the certainty in the evidence using the GRADE methodology. *Reproduced with permission by the U.S. GRADE 
Network

BOX 3 Recommendations of GRACE- 2

Recommendation 1: In adult ED patients with low- risk, re-
current, undifferentiated abdominal pain and prior nega-
tive CTAP within 12- months, there is insufficient evidence 
to accurately identify populations in whom repeat imaging 
can be safely avoided or routinely recommended in the ED. 
(No recommendation) [No evidence]
Recommendation 2: In adult ED patients with low- risk, re-
current, undifferentiated abdominal pain and a negative 
CTAP with IV contrast in the ED, we suggest against ul-
trasound unless there is concern for pelvic or biliary pa-
thology. (Conditional recommendation, against) [Very low 
certainty of evidence]
Recommendation 3: In adult ED patients with low- risk, 
recurrent, undifferentiated abdominal pain, we suggest 
screening for depression and/or anxiety may be performed 
during the ED evaluation. (Conditional recommendation, 
either) [Very low certainty of evidence]
Recommendation 4: In adult ED patients with low- risk, re-
current, undifferentiated abdominal pain, we suggest an 
opioid- minimizing strategy for pain control. (Conditional 
recommendation, for) [Consensus, no evidence]
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Summary of the evidence

Details of the literature search, selection of studies, and outcomes 
are described elsewhere.95 An electronic search strategy was devel-
oped in collaboration with a professional medical librarian using key-
words for repeat CTAP imaging in the ED. The search was performed 
in December 2020 using Ovid Medline, Embase, and clini caltr ials.
gov. A total of 637 potentially relevant publications were identified. 
In a first- phase review, each of four committee members reviewed 
approximately one- fourth of the selected publications. Titles and 
abstracts were reviewed and noted for inclusion or exclusion. If a re-
viewer chose to exclude an article, a single reason for exclusion was 
recorded from a standardized list (e.g., not adult, not ED patients, 
not abdominal pain related, not recurrent, not repeat CT, initial CT 
not normal, review article, case report, trauma related, not a clinical 
study, immunocompromised, or other excluded subjects). More than 
one exclusion might apply. In the second phase of review, articles 
that had not been excluded in Phase 1 were further designated for 
inclusion (as direct or indirect evidence) or exclusion. To be chosen 
for inclusion as direct evidence, a publication was required to meet 
the following criteria:

1. Adult ED patients
2. Low risk (Table 1)
3. Recurrent similar undifferentiated atraumatic abdominal pain
4. Negative- index CTAP
5. Interval to repeat CTAP 30 days to 12 months after index CTAP

Zero studies met all criteria for direct evidence. Thirteen studies met 
some criteria and were included as indirect evidence .12,46– 48,74,75,96– 102

We attempted to abstract the a priori defined outcomes of inter-
est (Box 2), but most studies did not provide these. The reviewers 
identified four alternative outcomes:95

1. Frequency and timing of repeat CTAP
2. Ionizing radiation exposure of repeat CTAP
3. Diagnostic yield of repeat CTAP
4. Predictors of repeat CTAP

The frequency and timing of repeat CTAP showed substantial 
heterogeneity. By design, some studies examined repeat CTAP 
at very short intervals (e.g., 0– 72 h [including some during the 
index ED visit],100 within 7 days,96 or within 1 month of the index 
CTAP47). Time- limited studies of this type often did not capture 
the potential high frequency of repeat CTAP identified by studies 
with longer durations (e.g., up to 1 year,46,48 up to 6 years12), which 
found a range of repeat CTAPs, including three or more CTAPs 
within 1 year in 6.3% of patients undergoing repeat CTAP in one 
study,46 and with an average of 2.7 CTAPs per patient (range 2– 10) 
in another.12

Ionizing radiation exposure of repeat CTAP was explicitly reported 
in one study,12 although estimates could be derived from the fre-
quency of CTAP in other studies. Among patients aged 18 to 45 years 
with abdominal pain at a single Italian hospital, 20% underwent more 
than one CTAP over a 6- year period. The mean cumulative effective 
radiation dose was 70.1 mSv (range 14– 437 mSv). A total of 41% 
of patients with repeat CTAP had a cumulative dose > 50 mSv.12 In
another study, the median radiation exposure from a CTAP with IV 
contrast was 16 mSv.10

Diagnostic yield of repeat CTAP was heterogeneous, likely re-
flecting the different time courses, inclusion criteria, and patient 
populations in the identified studies.95 Some studies included pa-
tients with abnormal index CTs (as opposed to negative CTs tar-
geted by our PICOT), with very short term (e.g., <7 days) repeat 
CTAPs (which might reflect an evolving acute illness, rather than 
a chronic recurrent condition), and with uncertain risk profiles 
(not described in any study). Repeat CTAP positivity rates varied 

TA B L E  2  Interpretation of strong and conditional (weak) recommendations for patients, clinicians, and health care policymakers

Implications of strong and weak recommendations for different users of guidelines

Strong recommendation Conditional weak recommendation

For patients Most individuals in this situation would want the 
recommended course of action and only a small 
proportion would not.

The majority of individuals in this situation would want the 
suggested course of action, but many would not.

For clinicians Most individuals should receive the recommended 
course of action. Adherence to this 
recommendation according to the guideline 
could be used as a quality criterion or 
performance indicator. Formal decision aids 
are not likely to be needed to help individuals 
make decisions consistent with their values and 
preferences.

Recognize that different choices will be appropriate for different 
patients and that you must help each patient arrive at a 
management decision consistent with her or his values 
and preferences. Decision aids may well be useful helping 
individuals making decisions consistent with their values and 
preferences. Clinicians should expect to spend more time 
with patients when working toward a decision.

For policy makers The recommendation can be adapted as policy 
in most situations including for the use as 
performance indicators.

Policy making will require substantial debates and involvement 
of many stakeholders. Policies are also more likely to vary 
between regions. Performance indicators would have to 
focus on the fact that adequate deliberation about the 
management options has taken place.

Note: Reproduced with permission from the GRADE Handbook.

http://clinicaltrials.gov
http://clinicaltrials.gov
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widely from 5% to 67%. Some studies reported the stepwise yield 
of repeat CTAPs in the ever- diminishing population of patients 
remaining with prior negative CTAP results. The positive CTAP 
rate plateaued around 5% in one study, with some surgical disease 
continuing to be identified on repeat CTAPs in patients with previ-
ously negative CTAPs.48 Studies did not apply a uniform definition 
of clinically relevant CTAP results, sorting CTAP- based diagnoses 
into emergent (e.g., appendicitis, mesenteric ischemia), urgent, or 
nonurgent (e.g., ovarian cyst) categories. These categories have 
not been validated and authors did not report follow- up of pa-
tients for operative interventions, ICU admission, mortality, or 
other clinically important outcomes. Some CTAP- based diagnoses 
defy easy categorization, as they may be medically treated or sur-
gically treated or require no treatment at all (e.g., diverticulitis).103 
Some reported diagnoses that likely reflect information not de-
rived from CTAP (e.g., fever, musculoskeletal pain, dysuria, hema-
turia, viral syndrome, varicella zoster). Finally, some CTAPs initially 
interpreted by radiologists as negative may actually have demon-
strated abnormal findings recognized on repeat CTAP. Studies 
identified in our search varied in their methods to determine this. 
Some used only the initial CT report and therefore did not address 
the possibility of initial misinterpretation.47 Others indicated that 
initial CTAP images were reviewed again to independently verify 
the original interpretation.48,96 One study reported that 0 of 18 
initially negative CTAPs had been misinterpreted, based on inde-
pendent rereview.48 Nonetheless, human error in CTAP interpre-
tation is a potential problem in clinical practice and could justify 
rereview not only of prior CTAP reports but also of original CTAP 
images before repeating CTAP.

Predictors of repeat CTAP were reported in some studies. Some 
investigators97 found that a prior CTAP (time interval not specified) 
was associated with a lower probability of undergoing CTAP on a 
repeat visit (odds ratio [OR] 0.44, 95% CI 0.30 to 0.65). The similarity 
of previous and current clinical presentations and the risk profile of 
the patients were not described. Other authors did not find an asso-
ciation between the availability of a prior CTAP within 6 months and 
the probability of a patient undergoing repeat CTAP.101 One study 
reported leukocytosis >10,900 cells/mm3 and APACHE II score 5– 9
as independent predictors of positive repeat CTAP in multivariable 
analysis.48 However, both high APACHE II score and leukocytosis 
might be seen as clinical indicators of high risk and therefore not 
reflective of the intended low- risk population of GRACE- 2. APACHE 
II score includes components for history of severe organ failure 
or immunocompromise, age, temperature, mean arterial pressure, 
heart rate, respiratory rate, sodium, potassium, acute renal failure, 
hematocrit, white blood cell count, Glasgow Coma Scale score, and 
FiO2.104

Benefits

We were unable to determine whether benefit occurs from repeating 
CTAP in low- risk adult patients with recurrent and undifferentiated 

abdominal pain. Repeat CTAPs sometimes identify clinically relevant 
disease, but it is unclear how often these findings occur in low- risk 
patients with recurrent pain, rather than in higher risk patients or 
those with new (not recurrent) abdominal pain syndromes. Potential 
benefits of repeat CTAP might include improved diagnosis or diag-
nostic certainty, more appropriately tailored therapy (e.g., percu-
taneous drainage of an abscess, rather than laparotomy), reduced 
mortality, and fewer return ED visits. Patients with abdominal pain, 
but not specifically recurrent pain, have been found to be more con-
fident when CTAP is part of their medical evaluation, but patients 
have also been shown to have a poor understanding of radiation and 
risk and to underestimate their prior imaging exposure.105

Harms and burden

Potential harms and burdens of repeat CTAP are multiple, but the 
magnitude of these risks is likely manageable. The majority of U.S. 
EDs have CT available, in most cases 24 h/day, so a strategy involv-
ing repeat CTAP is feasible.89 Individual patient harms include cu-
mulative radiation doses and increased medical expenses as well as 
downstream burdens of overdiagnosis and overtreatment associ-
ated with incidental findings.106

Radiation risks of CTAP are small on a per- patient basis, with each 
single CTAP incrementally contributing an attributable estimated 
lifetime cancer risk of between one in 470 (20- year- old female) to 
one in 1320 (60- year- old female),10 with a relative risk in exposed 
populations of around 1. Compared with even the lowest rate of re-
peat CTAP abnormalities (around 5%, though not all are of equal clin-
ical significance),48 these additional cancer risks are small. The panel 
recognizes that some outlier patients may undergo enough repeat 
CTs for the risk to the individual patient to become meaningfully in-
creased,33 although no threshold for safe or unsafe exposure exists.

Studies commonly report cumulative CTAP/radiation exposures 
within a fixed time (e.g., within 1 year12) and emphasize specific cu-
mulative doses (e.g., 50 mSv12). However, using a specific time in-
terval or dose may create a false sense of safety or risk that does 
not fit with the current leading model of biologic effects of ionizing 
radiation.34,35 Within the range of exposures seen with diagnostic 
imaging, exposure and cancer risk are believed to follow a linear re-
lationship, with no threshold.

Net costs to patients, payers, the health care system, and society at 
large of repeat CTAPs are unclear. Models would need to incorporate 
a wide range of variables including direct costs, costs related to LOS, 
or alternatives to CTAP (e.g., hospital admission or observation), 
costs of missed diagnoses (e.g., costs of prolonged hospitalizations, 
increased invasive procedures, and medical malpractice costs), life- 
years lost as a consequence of delayed diagnosis, and CTAP- related 
radiation exposures. Cost and price are not the same; the price range 
for CTAP is reported as $1750– $9500.107

Time requirements for repeated CTAP pose potential harms and 
burdens for already overcrowded EDs in the United States. Our re-
view did not explicitly and systematically examine time metrics, but 
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studies find heterogenous results. In one study of ED patients un-
dergoing CTAP, CT- related workflow accounted for a median of 2.67 
h, or 29% of LOS.108 Other authors found that performance of CT 
(not confined to abdominal pain, rather any CT in all ED patients) was 
associated with an additional 59 min in LOS.109 Studies show that 
patients who undergo CTAP and are ultimately discharged from the 
ED have longer ED LOS than patients who do not undergo CTAP, but 
these are not randomized trials and are not controlled for severity of 
illness or other potential confounders. Patients undergoing CT may 
have had more severe pain and/or might have required greater LOS 
regardless of CT use for ongoing assessment and treatment.110 ED 
CTAP is associated with shorter hospital LOS for patients admitted 
to a general ward with abdominal complaints;110 the net time and bed 
resource effects in a health system are less clear. Some studies show 
that CTAP facilitates discharge or reduces admissions, which may be 
of particular value in contrast to pathways that require observation 
or hospital admission.102,111,112 We did not identify randomized ED 
studies comparing these alternatives to determine ED time metrics 
for each. Admitted patients randomized to “early” CTAP within 24 
h (vs. usual care) had reduced hospital LOS by about 1 day, but this 
difference was not statistically significant.113

IV contrast reactions and IV contrast nephropathy are additional 
potential harms of repeat CTAP. Recent research suggests that 
“contrast nephropathy” may be a misnomer, as prior studies did 
not include appropriate controls for confounders.114– 117 The term 
“contrast- associated acute kidney injury (AKI)” may better express the 
concept that patients undergoing CT with IV contrast may have an 
increased risk of nephropathy, not necessarily caused by IV contrast 
exposure but related to factors such as their comorbidities, severity of 
current illness, and exposure to concomitant nephrotoxic drugs. The 
American College of Radiology (ACR) summarizes these concepts in 
its 2021 ACR Manual on Contrast Media, calling the diagnosis “real, 
albeit rare.”118 The ACR also notes the paucity of evidence for in-
dependent risks of AKI in patients with eGFR ≥ 30 mL/min/1.73 m2. 
Anaphylactoid (sometimes called “allergic- like”) reactions are another 
historically important risk of iodinated IV contrast administration for 
CT. However, nonionic low- osmolality IV contrast media in routine 
use for CTAP have a very low rate of adverse reactions, 0.2%– 0.7%.118

Decision criteria and additional considerations

The detailed EtD framework for Question 1 is available in Appendix 
S4. We found no direct evidence to answer the proposed PICOT, 
and the indirect evidence was heavily influenced by all of the factors 
above.

We were interested in understanding the utility of repeat CTAP 
following an initially negative CTAP in patients with low- risk fea-
tures and similar recurrent episodes of abdominal pain. However, 
none of the included studies provided patient details that would 
allow determination of whether patients met our definition of low 
risk. No study provided detail of the qualitative similarity of previous 
and current clinical presentations, so we were unable to determine 

whether any of the studies applied to recurrent similar episodes or if 
repeated presentations represented unique new clinical syndromes 
with different underlying etiologies. For example, a patient might 
have presented previously with gastroenteritis and now presents 
with appendicitis. The reported outcomes did not match our pro-
spectively chosen priorities. Instead, most studies provided either 
CTAP- based diagnoses or clinical diagnoses following CTAP, with-
out clear definitions of clinical importance to patient outcomes. In 
addition, we had hoped to identify comparisons between pathways 
involving either repeat CTAP or no repeat CTAP. We did not find 
any ED studies randomizing patients to one pathway or another, and 
most studies simply reported results in patients who had undergone 
a repeat CTAP. Such studies are likely flawed by selection bias, as 
clinicians may have chosen to repeat CTAP in some patients for a 
variety of reasons including perceived higher risk.

We had also sought to identify studies of patients undergoing 
CTAP 30 days or greater after an index negative CTAP, to avoid in-
clusion of patients who were experiencing acute and evolving illness 
(e.g., appendicitis or bowel obstruction). Many of the identified stud-
ies included patients with a broad range of time intervals between 
index and repeat CTAP, ranging from hours to greater than 1 year, 
and likely included at least some patients who did not meet our in-
tended population of those with recurrent low- risk pain. We hoped 
to identify evidence for patients with undifferentiated abdominal 
pain and negative initial CTAP. Instead, many studies included at 
least some patients whose initial CTAP was abnormal or who had 
differentiated abdominal pain with a specific diagnosis such as neph-
rolithiasis. We felt that inclusion of differentiated patients was less 
helpful, as condition- specific clinical guidelines exist. In addition, pa-
tients with defined disease processes with risks of complications, 
such as fistula formation in Crohn’s disease or ureteral obstruction 
in patients with renal colic, may not meet our low- risk definition.

Equity in health care delivery
GRADE calls for assessment of equity in health care delivery. The 
included studies provided indirect evidence. One study found the 
median age of patients undergoing repeat CTAP was 42 years (range 
19– 95 years). Seventy- four percent of patients undergoing repeat 
CTAP were female, and female gender was associated with higher 
CTAP positivity rate and number of repeated CTAPs.48 Gender as a 
factor in diagnostic imaging choices has been identified as a research 
priority in emergency medicine, with equity complicated by the com-
peting goal of reducing radiation exposure in women of childbearing 
age and pregnant females.119 Race and ethnicity were not reported 
in any of our 13 included studies, making assessment of disparities 
in these domains impossible. Outside of the studies identified by our 
systematic search, other studies have documented disparities in ED 
CT imaging based on insurance status,120 race, and ethnicity.120– 122 
Patients with Medicaid are 20% less likely than privately insured pa-
tients to undergo CTAP for acute abdominal pain (not specifically re-
current pain or repeat CTAP).120 Black and Hispanic patients are 42% 
to 52% less likely than White patients to undergo CTAP for acute 
abdominal pain.120,122
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Conclusions and research needs

Understanding potential benefits and harms of repeated CTAP in 
adult patients with low- risk, recurrent, undifferentiated abdominal 
pain requires the standardization of definitions for each component 
(e.g., low- risk, recurrent, undifferentiated), as well as clinically mean-
ingful standardized outcome measures of interest.95 In clinical prac-
tice, radiologists may focus attention on causes of acute abdominal 
pain when interpreting CTAP for ED patients, potentially overlook-
ing or failing to comment explicitly on chronic or recurrent causes. 
Reviewing prior CTAP with a radiologist in the context of recurrent 
abdominal pain could have utility, although the included literature 
did not address this. Factors affecting equity in imaging decisions 
for recurrent undifferentiated abdominal pain require explicit study. 
Future studies need appropriate methodology including randomiza-
tion to comparison groups, with and without repeat CT. Funding for 
future research is essential, and an NIH Institute for Emergency Care 
could be a crucial organizing mechanism.123,124

QUESTION 2

Should adult ED patients with low- risk, recurrent, 
and previously undifferentiated abdominal pain with 
a negative CTAP receive additional imaging with 
abdominal ultrasound?

Recommendation 2: In adult ED patients with low- risk, recurrent, 
undifferentiated abdominal pain and a negative CTAP with IV con-
trast in the ED, we suggest against ultrasound unless there is con-
cern for pelvic or biliary pathology. (Conditional recommendation, 
against) [Very low certainty of evidence]

Summary of the evidence

The search strategy is detailed in Appendix S3.2. A total of 5291 
titles were reviewed and 92 articles selected for full- text review. 
Narrative summary and details of included studies are available in 
Appendix S5. In our search, we did not restrict the timing of the prior 
negative CT in relationship with the ultrasound imaging; however, 
all included studies had ultrasound performed in the same ED visit 
or within 72 h of a negative CTAP. We found no studies with direct 
evidence answering our question and no studies assessing point- 
of- care ultrasound by emergency physicians after a negative CTAP. 
No studies addressed mortality, hospitalization, life- threatening 
disease, or ED return visits. Four studies provided indirect evidence 
on the need for surgery or invasive procedure.125– 128 Three studies 
(699 patients) included patients who underwent ultrasound after a 
negative CTAP. The included patients had acute abdominal pain, but 
there was no information regarding recurrence or risk profiles.

Following negative CTAP, we estimate that 345 ultrasound ex-
aminations would be necessary for the diagnosis of one surgical case 

(approximately 0.3%) and 10 for the diagnosis of nonsurgical pathol-
ogy (number needed to test = 8 for pelvic pathology and number 
needed to test = 16 for biliary/liver findings). A total of 90% of ul-
trasound examinations will not add diagnostic value after a negative 
CTAP.

Need for surgery or invasive procedure: Following CTAP, ultra-
sound identified additional findings in a small percentage of cases 
(0%,125 0.4%,126 0%,128 and 24.8%127 [including simple and hemor-
rhagic ovarian cysts, gallstones, gallbladder polyps, fibroids, pleural 
effusion, ascites, among others]). However, when CTAP was nega-
tive, ultrasound findings required emergent intervention in <0.3% 
(0/126,125 1/238,126 1/335127). The GRADE evidence table for the 
proportion of patients who required surgery is displayed in Table 3. 
The heterogeneity of the data and lack of reporting on patient- 
centered outcomes precluded us from performing a meta- analysis. 
GRADE domains were evaluated without a single pooled estimate, 
meaning we rated the certainty in the evidence using narrative sum-
maries of the effects across different studies.129

Gallbladder and gynecological pathology: CTAP was described as 
very sensitive for gallbladder and uterine/tuboovarian pathology in 
four studies with indirect evidence.125– 128 Ultrasound showed an ab-
normality that was missed on CTAP in 1.3% (3/238), and only 0.4% 
(1/238) involved a change in management (a nonradiopaque common 
bile duct stone without ductal dilatation, managed by endoscopic ret-
rograde cholangiopancreatography).126 CTAP was noninferior to ultra-
sound for the diagnosis (both ruling in and ruling out) of cholecystitis.126 
In 0.3% (1/335), ultrasound showed cholecystitis requiring surgical in-
tervention, missed by CTAP.127 This is similar to other studies that did 
not meet our criteria for inclusion in this question, but also support 
the high sensitivity of CT for acute cholecystitis.130,131 Nonsurgical 
findings on ultrasound not initially reported on CTAP included ovar-
ian cysts (simple and hemorrhagic) in 8.7% (29/335), gallstones in 2.7% 
(9/335), gallbladder polyps in 1.2% (4/335), and endometrial abnormal-
ities.127 Other investigators also found endometrial abnormalities on 
pelvic ultrasound that were not diagnosed on CTAP in 3.2% (4/126), 
but none underwent surgical intervention.125 Nonvisualization of the 
ovary on either pelvic ultrasound or CTAP was highly predictive of the 
lack of ovarian abnormality on short- term follow- up and suggested 
that additional imaging to exclude ovarian disease was not required.128

In a subset of patients who had CT after ultrasound (instead of 
ultrasound after CT), CTAP had higher diagnostic yield compared to 
right upper quadrant ultrasound, including higher likelihood of finding 
acute nongallbladder abnormality that was not seen with ultrasound 
in 32% (103/322). A total 25.2% had a change in clinical diagnosis, in-
cluding enteritis, colitis, pancreatitis, ruptured ovarian cysts, ureteral 
calculus, pneumonia, pyelonephritis, and appendicitis.126

When adding findings for nonsurgical diagnosis that could ex-
plain abdominal pain, 10% of ultrasound examinations (88/880) 
added a new diagnosis after CT, with pelvis being the region adding 
information in 73% (64/88) of the ultrasound examinations with new 
findings. A total of 12.6% (64/506) of pelvic ultrasound added a di-
agnosis not seen with CT125,127,128 compared with 6.4% (24/374) of 
right upper quadrant ultrasound.126,127
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ED LOS: Two studies compared ED LOS between patients with ab-
dominal pain who received an ultrasound after a negative CTAP and 
those who received CTAP only. One study reported a mean (±SD) ED 
LOS of 387 (±135) min for patients who received CT alone and 507 
(±147) min for those who received both CTAP and ultrasound (mean 
difference [MD] 120 min longer with CTAP + ultrasound approach).127 
Another study reported an ED LOS of 968 min (16 h 8 min) for CTAP 
alone and 1333 min (22 h 13 min) for those who received both CTAP 
and ultrasound (MD 365 min longer with CTAP + ultrasound ap-
proach).125 Notably, the ED LOS for patients undergoing CTAP alone 
and for those with CTAP + ultrasound was more than twice as long 
in the latter study compared with the former,125,127 suggesting other 
factors in addition to imaging choices are strong contributors to ED 
LOS. These studies were not randomized, and differences in LOS 
associated with a particular imaging pathway may reflect other con-
founders. These might include overcrowding in the ED and selection 
bias related to physician level of concern/pretest probability of dis-
ease, which may have influenced decisions to perform additional im-
aging. Physician risk- taking behavior has been shown to be associated 

with the use of imaging in ED patients with abdominal pain.132 In ad-
dition, differences in LOS associated with imaging may include time 
spent treating and assessing the patient (e.g., repeated examinations). 
When applied to our target population, our certainty in this evidence 
was deemed very low given high risk of bias and indirectness.

Two studies that did not meet the inclusion criteria were also 
discussed by our group. One study133 of patients with acute pain 
and abnormal CTAP (instead of negative CTAP) found 97.8% concor-
dance between the initial CTAP and subsequent ultrasound findings. 
A second study134 found that ultrasound was higher yield when the 
radiologist recommended it after CT.

Benefits

The primary benefit of ultrasound after CTAP is finding other causes 
of pelvic or abdominal pain that can be missed on CTAP. Improving 
diagnostic certainty at the time of evaluation in the ED may be 
an important patient- centered factor. An uncertain diagnosis like 

TA B L E  3  GRADE evidence profile for Question 2 (ultrasound after negative CTAP)

Certainty assessment No. of patients

CertaintyNo. of studies Study design Risk of bias Inconsistency Indirectness Imprecision
Other 
considerations

Abdomen/pelvis 
ultrasound

Hospitalization, ICU admission– not reported

— — — — — — — — — 

Return ED visits– not reported

— — — — — — — — — 

Invasive procedure

3a Observational 
studies

Seriousb Not seriousc Seriousd Serious None 2/699 (0.3%) ⨁◯◯◯
VERY LOW

Mortality– not reported

— — — — — — — — — 

ED LOS

2e Observational 
studies

Seriousf Not serious Seriousg Not serious None MD: 120 min longer 
in one study and 
365 min longer 
in the other.

⨁◯◯◯
VERY LOW

Abbreviations: CTAP, computed tomography of the abdomen and pelvis; LOS, length of stay; MD, mean difference.
aHarfouch et al.,127 Hiatt et al.,126 Gao et al.125

bHarfouch et al.127 had low risk of bias in the selection of the cases and high risk of selection bias in the controls. Comparability of cases and controls 
in other variables was not reported. Adequate follow- up for cases. Hiatt et al.126 had low risk of bias in the selection of participants; comparability 
variables were not reported. Method of follow- up not recorded.
cThe direction and magnitude of effect were similar in both studies. Overall, the results showed low value added with ultrasound. Harfouch et al.127 
had 3/335 patients positive for cholecystitis, but 1/335 underwent cholecystectomy and the other two were dismissed home. In Hiatt et al.126 1/238 
had an ultrasound finding not seen on CT that led to a change in management (nonradiopaque common bile stone without ductal dilatation managed 
by endoscopic retrograde cholangiopancreatography).
dOur question aimed to answer recurrent abdominal pain in the ED. The included studies provided indirect evidence for ultrasound after negative 
CTAP.
eIn Harfouch et al.127 mean (±SD) ED LOS was 387 (±135) min for patients who received CT alone and 507 (±147) min for those who received both 
CT and ultrasound (MD 120 min with CT + ultrasound, 95% CI 83 to 155 min longer). In Gao et al.125 ED LOS was 968 min (16 h 8 min) for CT alone 
and 1333 min (22 h 13 min) for those who received both CT and ultrasound (MD 365 min).
fHigh risk of bias in the selection of controls.
gIndirect evidence of patients with ultrasound after negative CTAP, but not recurrent pain.
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“undifferentiated abdominal pain” may lead to increased ED utiliza-
tion and may impact patient satisfaction, although more research is 
needed to confirm these hypotheses.

Ultrasound could be helpful for patients with possible biliary or 
pelvic pathology, allowing for a timelier referral without requiring 
yet another ED visit or subspecialty evaluation for additional testing. 
However, additional findings identified on ultrasound occur in a small 
percentage of ultrasound examinations and very rarely require emer-
gent intervention. Most ultrasound examinations after negative CTAP 
could be deferred to outpatient follow- up, if performed at all.

Harms and burden

Harms of ultrasound after CTAP include longer ED LOS, increased 
cost to patients and the health care system (e.g., charges of $260– 
$1950 for abdominal ultrasound, $220– $3200 for pelvic ultra-
sound),135 possible premature closure by misattribution of incidental 
findings (e.g., gallbladder polyp) as causal, and the potential for mor-
bidity from additional downstream testing/procedures secondary to 
overdiagnosis and overtesting.106

The burden of transvaginal ultrasound on females with abdominal 
pain includes the discomfort of the procedure itself, the challenge of 
doing the examination in non– sexually active females or those with 
prior sexual trauma/abuse, and the need for additional resources such 
as a chaperone and private examination room. Sonography is also a 
finite resource with limited availability of ultrasound equipment, so-
nographers, and imaging rooms; low- yield use in patients with negative 
CTAP could delay care for examinations in other patients.

Decision criteria and additional considerations

The detailed EtD framework for Question 2 is available in Appendix 
S6. When discussing the balance of risk and benefits, we were di-
vided. The group discussed physician risk tolerance and fear of litiga-
tion, the potential diagnostic benefit in the minority of cases, and the 
lack of need for surgical intervention in the additional findings pro-
vided by the ultrasound. The patient representative favored ultra-
sound after negative CTAP, even with its low diagnostic yield, if this 
might help find a cause for abdominal pain, and accepting longer ED 
LOS. Additional findings might not be the cause of the patient’s pain. 
Finally, the benefits and harms do not accrue to the same people or 
to the same degree. A patient undergoing ultrasound after negative 
CTAP does experience additional LOS, but also a minority will have 
a potential diagnostic benefit. At the same time, the health care sys-
tem as a whole would experience increased operational stressors, 
and patients in the waiting room would experience longer LOS (most 
without subsequent benefit for that additional delay). Delays in care 
for other patients to perform low- yield ultrasound for patients with 
negative CTAP could result in increased morbidity and even mortal-
ity for those with time- sensitive conditions; ED crowding has been 
associated with increased mortality, hospital LOS, and costs.136,137

Additional considerations included:

• In ill- appearing patients, or those with negative CTAP and ultra-
sound but continued concern for acute morbid pathology (e.g., ovar-
ian torsion), clinician judgment must be used and consulting surgical
specialties should be considered. For ovarian torsion, neither CTAP 
nor ultrasound is 100% sensitive, and variation in sensitivity be-
tween readers may occur— important in clinical practice. One study
found CTAP sensitivity for ovarian torsion to be 90% for one of two 
readers and ultrasound sensitivity to be 80% for both readers.138

• Contrast use in CTAP: No difference in adnexa visualization were
found based on use of IV contrast.126,128 One study described
higher sensitivity of CTAP compared to ultrasound in the older
adult population with comorbidities.139 Certain diseases like acal-
culous cholecystitis and particular findings like emphysematous
cholecystitis are more common in older adults and better visual-
ized on CTAP than ultrasound.140,141

• Ultrasound is operator dependent,128 and all the included studies
had ultrasound performed by a radiologist or radiology techni-
cian. One study reported that ultrasound after a negative CTAP
was most likely to be helpful when specifically recommended by
radiologists, with improved diagnostic yield in that setting.133 The
authors suggested involving radiologists to improve advanced im-
aging utilization management.

Conclusions and research needs

We found no direct evidence that ultrasound after negative CTAP for 
recurrent low- risk abdominal pain is better compared to not perform-
ing ultrasound. Based on indirect evidence, CTAP with IV contrast is 
sensitive for abdominal and pelvic surgical pathology, and ultrasound 
after a negative CTAP rarely (<0.3%) identifies pathology that requires 
immediate intervention. Ultrasound after negative CTAP may be ben-
eficial in cases of suspected female pelvic pathology and/or gallblad-
der disease but could improve diagnostic certainty in <10% of cases.

We were surprised by the paucity of studies of ultrasound after 
negative CTAP, and future studies should clarify the role of ultrasound 
in improving both patient- centered outcomes (e.g., diagnostic certainty 
and cost of care) and health care– centered outcomes (e.g., LOS and ED 
throughput). Involving the patient through shared decision making was 
recommended by our panel, including the patient representative.

QUESTION 3

Should adult ED patients with low- risk, recurrent, and 
previously undifferentiated abdominal pain receive 
screening for depression/anxiety?

Recommendation 3: In adult ED patients with low- risk, recur-
rent, undifferentiated abdominal pain, we suggest that screening 
for depression and/or anxiety may be performed during the ED 
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evaluation. (Conditional recommendation, either) [Very low cer-
tainty of evidence]

Summary of the evidence

Our scoping review provides details of the search strategy and in-
clusion processes.142 We found no direct evidence on the effect of 
depression or anxiety screening strategies compared to usual care 
without screening in adult patients with recurrent and undifferenti-
ated abdominal pain in the ED. Nevertheless, we synthesized four 
groups of relevant indirect evidence including a total of 35 studies. 
None of these studies evaluated our target population of interest 
(recurrent and previously undifferentiated abdominal pain in the 
ED). Synthesizing indirect evidence when direct evidence is lacking 
helps decision makers during guideline development.64 Indirect evi-
dence in the context of this question included studies evaluating the 
prevalence of depression and/or anxiety in ED populations (whether 
or not abdominal pain patients were included), diagnostic accuracy 
of screening tools, effectiveness of screening in other settings on 
outcomes of interest (e.g., recognition and referral rates), and natural 
course of patients with abdominal pain who were screened for these 
conditions while in the ED.

In ED populations, depression was reported in 8%– 55% of pa-
tients (median 25%) across 19 studies, while anxiety ranged from 9% 
to 74% (median 27%) across 14 studies.142 The wide- ranging preva-
lence estimates are partly explained by varying definitions, different 
diagnostic instruments, and heterogeneous ED populations. Two 
studies included in our evidence synthesis specifically evaluated pa-
tients with nonspecific abdominal pain, defined as those in which 
an organic cause for the pain was not identified during the ED visit. 
These studies evaluated the closest subset of patients to our pop-
ulation of interest in this guideline. One study reported that 25.3% 
of 83 patients screened positive for depression,77 while another 
reported that 29.6% of 55 patients were positive for depression- 
related questions.143 The latter also reported that 25.9% were pos-
itive for anxiety. Despite these two studies evaluating a population 
with undifferentiated abdominal pain, no studies specifically exam-
ined the subset of patients with recurrent abdominal pain in the ED. 
To address this evidence gap, we found two systematic reviews that 
evaluated the prevalence of depression and/or anxiety in patients 
with either IBS or functional dyspepsia. Recurrent abdominal pain 
is part of the Rome definition of IBS and is a common feature of 

functional dyspepsia.144 The first review reported depression prev-
alence of 23.3% (19 studies, 409,967 patients) and anxiety preva-
lence of 23% (20 studies, 375,534 patients with IBS). The second 
review found higher prevalence: depression 36% (nine studies, 3637 
patients) and anxiety 44% (eight studies, 3505 patients with IBS).145 
While direct comparisons are not possible, ED patient populations 
are at relatively high risk of depression. Twelve- month prevalence 
of major depression in the general population is approximately 5% 
worldwide146,147 and 10% in the United States.148

Using the data above to estimate the pretest probability of de-
pression and/or anxiety in our population of interest, we evaluated 
the diagnostic accuracy of pragmatic and short instruments for 
screening of depression and anxiety to assess potential misclas-
sifications. For depression screening, we found one high- quality 
systematic review and individual patient meta- analysis evaluating 
the diagnostic accuracy of the Patient Health Questionnaire- 2 
(PHQ- 2) and PHQ- 9 using the reference standard of semistruc-
tured interviews (44 studies, 10,627 patients, various settings in-
cluding both outpatient and inpatient).142,149 The meta- analysis did 
not indicate whether ED studies were included. These tools can 
be self- administered by patients and involve questions associated 
with symptoms within the prior 2 weeks (Appendix S7). The pooled 
sensitivity and specificity of PHQ- 2 and PHQ- 9 for inpatients and 
outpatients (not necessarily individuals with abdominal pain or ED 
patients) alone or in combination are presented in Table 4. The 
strategy with the highest sensitivity was accomplished with the 
use of PHQ- 2 with a cutoff of ≥2 (pooled sensitivity 92%, 95% CI 
88% to 95%). Using an estimated pretest probability of depres-
sion at approximately 25%, this screening strategy would yield 25 
false positives for every 100 screened patients due to relatively 
low specificity. Figure 3 illustrates other scenarios using differ-
ent screening approaches with the same 25% pretest probability. 
The GRADE assessment for the use of PHQ- 2 of ≥2 in our popu-
lation of interest is detailed in Table 5. All other GRADE summary 
of findings tables, considering other possibilities of pretest prob-
ability and evaluation of certainty in the evidence, are available 
in the supplementary material of our evidence synthesis.142 Our 
certainty in the evidence when applying these estimates to our 
population of interest was very low due to risk of bias, indirect-
ness, and inconsistency.

For anxiety screening, we found one systematic review150 eval-
uating the Generalized Anxiety Disorder Scale- 7 (GAD- 7; Appendix 
S8). Its sensitivity and specificity for the screening of generalized 

Screening strategy Sensitivity (95% CI)
Specificity (95% 
CI)

PHQ- 9 ≥ 10 alone 86% (80%– 90%) 85% (82%– 87%)

PHQ- 2 ≥ 2 alone 92% (88%– 95%) 67% (63%– 70%)

PHQ- 2 ≥ 3 alone 72% (67%– 77%) 85% (83%– 87%)

PHQ- 2 ≥ 2 followed by PHQ- 9 ≥ 10 82% (76%– 86%) 87% (84%– 89%)

PHQ- 2 ≥ 3 followed by PHQ- 9 ≥ 10 70% (64%– 75%) 91% (89%– 93%)

TA B L E  4  Diagnostic accuracy of 
depression screening strategies using the 
PHQ instrument149
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anxiety disorder were estimated at 89% and 83%, respectively.150 
The GRADE summary of findings table illustrates the number of mis-
classifications and the certainty in the evidence when we applied 
its diagnostic accuracy estimates to different scenarios of pretest 
probabilities (Table 6). We also found studies evaluating the effec-
tiveness of depression screening compared to usual care without 
screening and studies evaluating the natural course of screened 
patients. Importantly, none of these studies evaluated our target 
population of interest (recurrent and previously undifferentiated ab-
dominal pain in the ED), yielding significant concerns for indirectness 
when evaluating this evidence.

One randomized trial evaluated the effect of depression screen-
ing on a composite outcome of depression recognition, psychiatric 
consultation, or referral by the emergency physician.151 In this trial, 
when the provider was notified of screening results, a higher propor-
tion of patients had the composite outcome, but the difference was 

not statistically significant (7.6% vs. 5.1%; risk ratio [RR] 1.49, 95% CI 
0.49 to 4.53, very low certainty; Table 7). This was the only trial that 
we found in the ED- specific literature. A meta- analysis evaluated 
screening and case finding for depression compared to usual care 
and assessed recognition of depression by the clinician and change in 
management including referral.152 A modest increase in recognition 
of depression by clinicians was associated with depression screening 
(11 randomized trials, 5996 patients; pooled RR 1.27, 95% CI 1.02 
to 1.59, very low certainty). There was no difference in change in 
management between screening and usual care (10 studies, 2333 
patients; pooled RR 1.30, 95% CI 0.97 to 1.76, very low certainty). 
Subgroups involving unselected patients versus patients at high risk 
of depression yielded similar results.152 Our GRADE assessment is 
detailed in Table 7. Our certainty on these estimates when applying 
them to our target population was very low due to risk of bias, incon-
sistency, indirectness, and imprecision.

F I G U R E  3  Pictogram on the number of false positives (red) and false negatives (black) using different approaches for depression 
screening with an estimated pretest probability (prevalence) of 25%. From Oliveira J. e Silva et al, reproduced with permission.142
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Lastly, one observational study found that patients with undif-
ferentiated abdominal pain who screened positive for depression in 
the ED were more likely to have had one ore more ED visit for ab-
dominal pain in the prior year than patients who screened negative 
(61.9% vs. 33.9%; OR 3.17, 95% CI 1.14 to 8.85, very low certainty 
due to risk of bias and indirectness),77 suggesting that these patients 
may have increased ED recidivism.

Benefits

Depression and anxiety are associated with reduced quality of life, 
increased risk of suicide, and increased risk of chronic physical illness 
(including chronic abdominal pain).153– 158 Screening may represent 
an opportunity for emergency physicians to proactively promote 
public health, especially in populations with high risk of mental health 

TA B L E  5  GRADE summary of findings table for Question 3 (screening for depression using the PHQ- 2 instrument with a cutoff of ≥2)

Test result

Number of results per 1000 patients tested (95% CI)

Number of 
participants
(studies)

Certainty of the 
evidence (GRADE)

Prevalence 8%:
Lowest prevalence estimate 
reported in ED studies with 
unselected patients

Prevalence 25%:
Median prevalence estimate 
reported across all studies with 
ED populations (and in studies 
of undifferentiated abdominal 
pain)

Prevalence 55%:
Highest prevalence 
estimate reported in ED 
studies with unselected 
patients

True positives 74 (70– 76) 230 (220– 238) 506 (484– 523) 10627
(44)a

⨁◯◯◯
VERY LOWb,c,d

False negatives 6 (4– 10) 20 (12– 30) 44 (27– 66)

True negatives 616 (580– 644) 503 (473– 525) 302 (284– 315) 10627
(44)a

⨁◯◯◯
VERY LOWb,c,d

False positives 304 (276– 340) 247 (225– 277) 148 (135– 166)

Abbreviation: PHQ, Patient Health Questionnaire.
aThis is based on the individual- patient meta- analysis by Levis et al.200 They compared the diagnostic accuracy of PHQ- 2 and PHQ- 9 with data from 
44 studies and 10,627 patients (1361 with depression and 9266 without depression). They were able to compare the different screening approaches 
by examining their accuracy estimates in relation to the same reference standard (semistructured interviews, which are considered the “best” 
reference standard in depression screening studies).
bIn the risk of bias assessment using the QUADAS- 2 tool, Levis et al.200 reported that only three of 48 (6%) studies that used a semistructured 
interview had low risk of bias across all four domains and for this reason we downgraded one level for risk of bias. To note, four of the 48 studies did 
not have the PHQ- 9 item scores available and thus could not be included in the comparison of screening strategies.
cLevis et al.200 reported moderate statistical heterogeneity across studies. Visual inspection of forest plots also raised concerns for moderate 
heterogeneity for both sensitivity and specificity. For this reason, we downgraded one level for inconsistency.
dFor indirectness, for the patient selection domain, studies included in the meta- analysis of Levis et al.200 were from a variety of settings including 
nonmedical, outpatient, and inpatient settings, and for this reason we considered serious concern for indirectness. For index and reference test, we 
considered most studies to have low concern for indirectness. For outcome, our guideline panel was interested in patient outcomes and therefore we 
had serious concern for indirectness when using accuracy data instead. We downgraded two levels for indirectness.

TA B L E  6  GRADE summary of findings table for Question 3 (screening for anxiety using the GAD- 7 instrument with a cutoff of ≥10)

Test result

Number of results per 1000 patients tested (95% CI)

Number of 
participants
(studies)

Certainty of the 
evidence (GRADE)

Prevalence 9%:
Lowest prevalence 
reported in an ED 
population

Prevalence 27%:
Median prevalence 
reported in ED 
populations

Prevalence 74%:
Highest prevalence 
reported in an ED 
population

True positives 80 (74– 86) 240 (221– 259) 659 (607– 710) 965
(1)

⨁⨁◯◯
LOWa,b

False negatives 10 (4– 16) 30 (11– 49) 81 (30– 133)

True negatives 755 (728– 774) 606 (584– 620) 216 (208– 221) 965
(1)

⨁⨁◯◯
LOWa,b

False positives 155 (136– 182) 124 (110– 146) 44 (39– 52)

Abbreviation: GAD- 7, Generalized Anxiety Disorder Scale- 7.
aThe risk of bias for this study was assessed by Herr et al.150 using the QUADAS tool and 13 out of 14 domains/questions were deemed at low risk of 
bias. Therefore, we did not downgrade for risk of bias.
bFor indirectness, for the patient selection domain, this study was in the primary care setting, and for this reason we considered serious concern for 
indirectness. For index and reference test, we considered most studies to have low concern for indirectness. For outcome, our guideline panel was 
interested in patient- oriented outcomes and therefore we had serious concern for indirectness when using accuracy data instead. We downgraded 
two levels for indirectness.
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disorders. However, the benefits of screening when applied to the 
ED setting are difficult to evaluate, especially in our target popula-
tion where no direct evidence was available. We found no evidence 
on the potential benefits or harms of anxiety screening. Uncertainty 
remains regarding the effectiveness of depression screening strate-
gies alone, without other enhancements in care (e.g., referral, treat-
ment), on outcomes such as recognition of depression and change in 
management. No studies evaluated the priority outcomes identified 
by the GRACE- 2 writing group. As shown in the summary of evi-
dence above, recognition of depression by the clinician may slightly 
increase with active screening, but this does not necessarily result in 
changes in the behavior of ED clinicians. Screening alone is unlikely 
to have a large desirable effect.

It is crucial to note that the presence of depression and/or anxiety 
does not exclude a coexisting serious cause of abdominal pain, and 
physicians should not use mental health screening as a method to 
determine the need for further evaluation of abdominal pain. If recur-
rent abdominal pain is a symptom of depression or anxiety for some 
patients, active screening for these conditions during ED evaluation, 
followed by referral and treatment, might mitigate the recurrent pain 
burden— but research is needed to test these hypotheses. Screening 
for depression and/or anxiety in ED patients with recurrent abdom-
inal pain might be the only opportunity for detection in cases where 
patients have limited access to health care services (e.g., undomiciled, 
uninsured, and underinsured patients).159,160 Another potential ben-
efit is the fact that a negative screening with a highly sensitive tool 
could help clinicians to reevaluate other potential causes of the re-
current abdominal pain by avoiding the cognitive bias of “psych out 
error” (i.e., misattributing patient somatic symptoms to psychiatric 
illness) and concomitant anchoring bias or premature closure.161

Harms and burden

We found no direct evidence on the harms of screening in our popu-
lation of interest. However, we noted that misclassification with the 
use of existing screening tools may lead to a significant number of 
false positives. False positives could lead to unnecessary referrals 
to mental health services and other unnecessary interventions such 
as antidepressant treatment, potentially harming patients and misal-
locating already- scarce mental health system resources. Given the 
relatively low specificity of existing screening tools, it is important to 
note that a positive screen by itself does not make the diagnosis of ei-
ther depression or anxiety. Figure 3 illustrates the frequency of mis-
classification with the different depression screening approaches.

Patients might perceive the discussion of emotional factors as 
an invalidation of their primary complaints.162 Emergency physi-
cians might stop considering other potential causes of abdominal 
pain if they prematurely anchor on psychiatric disorders (anchoring 
bias), particularly if falsely supported by low- specificity screening 
tools.161 Malpractice risk might arise with identifying a problem (e.g., 
depression and/or anxiety) without concomitant resources (e.g., ac-
cess to outpatient services) to address these conditions. Emergency 

physicians might view screening for mental health disorders as a 
low- priority task given the multitude of other pressures.163 While 
depression/anxiety screening may be simple with existing tools, 
the burden of many individually valid screening tasks (e.g., suicide, 
frailty, fall risk, delirium, dementia, immunization status, substance 
abuse, interpersonal violence, housing and food insecurity) upon ED 
teams may be overwhelming.

Decision criteria and additional considerations

Appendix S9 provides the detailed EtD framework for Question 
3. Both depression and anxiety appear to be relatively common in
our population of interest despite the indirectness and uncertainty
of evidence. The risk of these conditions in this population is likely
higher than the average non- ED population.146– 148 Active screening
by providers may increase recognition but may also lead to misclas-
sification (false positives and false negatives) that could have unde-
sirable effects. It is uncertain whether ED screening of patients with
recurrent and undifferentiated abdominal pain would meaningfully
improve patient- oriented outcomes. We felt that the relative sim-
plicity of screening and potential for increased recognition of condi-
tions that are associated with significant morbidity in the long- term
probably favors the intervention (screening). However, we noted
that screening without appropriate mental health follow- up is un-
likely to benefit patients. When discussing feasibility and acceptabil-
ity, we also proposed that screening should not occur as part of the
triage process but later in the ED evaluation, preferably after other
priority workup has been completed and life- threatening causes of
abdominal pain have been ruled out.

Despite one study suggesting significant variability of patients’ 
interest in ED- initiated interventions for mood disorders,164 the 
GRACE- 2 patient representative noted that screening for these con-
ditions in the setting of recurrent abdominal pain could have tre-
mendous value despite current uncertainty regarding the balance of 
potential benefits and harms. However, stigma against depression 
is common in multiple cultures,165,166 and the patient representa-
tive highlighted the importance of educating patients about men-
tal health disorders to mitigate negative responses that might arise 
from screening. We emphasized that the coexistence of depression 
and abdominal pain does not prove a causal relationship, and com-
plex interactions are possible. For example, chronic undifferentiated 
pain without an effective plan for diagnosis and treatment could re-
sult in or worsen depression; depression could manifest somatically 
as abdominal pain; or patients could have chronic abdominal pain 
and depression as two primary conditions. We felt it important to 
acknowledge these possibilities with patients.

Conclusions and research needs

Patients with recurrent and undifferentiated abdominal pain may 
have undetected depression and/or anxiety disorders that could be 
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TA B L E  7  GRADE summary of findings table for Question 3 (effectiveness of screening strategies without enhancements of care 
compared to usual care)

Outcomes
No. of participants 
(studies) Follow up

Certainty of the 
evidence (GRADE)

Relative effect 
(95% CI)*

Anticipated absolute effects

Risk with usual 
care

Risk difference with 
screening of depression 
and/or anxiety

Composite outcome of depression 
recognition, psychiatric consultation, or 
referral by the emergency physician

190
(1 RCT)a

⨁◯◯◯
VERY LOWb,c,d

RR 1.49
(0.49 to 4.53)

51 per 1000 25 more per 1000
(26 fewer to 180 more)

Recognition of depression by clinicians 
(overall patient population)

5996
(11 RCTs)e

⨁◯◯◯
VERY LOWf,g,h,i

RR 1.27
(1.02 to 1.59)

173 per 1000 47 more per 1000
(3 more to 102 more)

Recognition of depression by clinicians 
(unselected patients)

5469
(7 RCTs)j

⨁◯◯◯
VERY LOWf,h,k,l

RR 1.03
(0.85 to 1.24)

158 per 1000 5 more per 1000
(24 fewer to 38 more)

Recognition of depression by clinicians (high- 
risk patients)

527
(4 RCTs)m

⨁◯◯◯
VERY LOWf,h,l,n,o

RR 2.08
(0.90 to 4.78)

325 per 1000 352 more per 1000
(33 fewer to 1230 more)

Change in management of depression 
including referral (overall patient 
population)

2333
(10 RCTs)e

⨁◯◯◯
VERY LOWf,h,l,p,q

RR 1.30
(0.97 to 1.76)

327 per 1000 98 more per 1000
(10 fewer to 249 more)

Change in management of depression 
including referral (unselected patients)

1351
(5 RCTs)j

⨁◯◯◯
VERY LOWf,h,l

RR 0.97
(0.81 to 1.18)

251 per 1000 8 fewer per 1000
(48 fewer to 45 more)

Change in management of depression 
including referral (high- risk patients)

982
(5 RCTs)m

⨁◯◯◯
VERY LOWf,h,l,n

RR 1.50
(0.89 to 2.53)

444 per 1000 222 more per 1000
(49 fewer to 679 more)

Note: GRADE Working Group grades of evidence: High certainty— We are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty— We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a 
possibility that it is substantially different. Low certainty— Our confidence in the effect estimate is limited: the true effect may be substantially different from 
the estimate of the effect. Very low certainty— We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the 
estimate of effect.
Abbreviations: PICOT, patient- intervention- comparison- outcome- time; RCT, randomized controlled trial; RR, risk ratio.
aThis RCT (Schriger et al.)151 included ED patients with complaints likely to be associated with an occult psychiatric illness including nonspecific abdominal pain.
bThis study was deemed to be at low risk of bias. The Cochrane Risk of Bias tool version 2 was used for the assessment.
cThis study was in the ED but it included patients presenting with complaints likely to be associated with an occult psychiatric illness. The authors reported that 
vague abdominal pain was among those complaints but given the fact that several other complaints were included in this study population, we downgraded for 
indirectness one level. Our target population of interest was recurrent and previously undifferentiated abdominal pain.
dWe downgraded two levels for imprecision due to the very wide confidence interval involving a large increase in the composite outcome (upper bound of the 
CI) and a large decrease in the composite outcome (lower bound of the CI). Also, the sample size of this study was <280 patients (optimal information size).
eThis meta- analysis by Gilbody et al.152 included RCTs in a general patient population including primary care and general hospital with no distinction regarding 
baseline risk of depression.
fMost studies in the systematic review by Gilbody et al.152 did not report adequate allocation concealment or method of randomization, raising concerns for risk 
of bias.
gThe I2 for the pooled RR of the overall effectiveness of screening and case finding on the outcome of recognition of depression was 69%. Part of the 
heterogeneity was explained by method of scoring and patient randomization (randomizing unselected patients vs. high- risk patients). Visual inspection of 
forest plot presented by Gilbody et al.36 raised concerns for inconsistency because results differed across published studies.
hThis systematic review included studies on different settings (primary care and general hospital) with only one study in the ED (Schriger et al.151). Also, none of 
the studies were exclusively on abdominal pain patients. Therefore, we downgraded two levels for indirectness.
iThe lower bound of the CI crosses the threshold of minimal clinically important difference of 10% in the increase of depression recognition. This threshold was
obtained by consensus of the working group focused on this PICOT question of the guideline. Therefore, we downgraded one level for imprecision from the 
perspective of clinical guideline development. Please note that downgrade would not occur if this was a systematic review assessment only.
jThis meta- analysis by Gilbody et al.152 included RCTs in which the study population was unselected/undifferentiated patients (it does not include the trials who 
randomized screening vs. usual care among high- risk patients).
kI2 greater than 60% and visual inspection of the forest plot presented by Gilbody et al.152 raised concerns for significant heterogeneity.
lWide CI.
mThis meta- analysis by Gilbody et al.36 included RCTs in which the study population was composed of high- risk patients (i.e., patients who had certain criteria to 
be deemed at high risk of depression before being randomization to screening vs usual care).
nVisual inspection of the forest plot raised concern for important inconsistency. Studies with CIs not overlapping with each other.
oNo studies in the ED examining high- risk patients.
pThe I2 for the pooled RR of the overall effectiveness of screening and case finding on the outcome of change in depression management was 81%. Part of 
the heterogeneity was explained by method of scoring and patient randomization (randomizing unselected patients vs. high- risk patients). Visual inspection of 
forest plot presented by Gilbody et al.53 raised concerns for inconsistency.
qLower bound of the CI crosses the threshold of minimal clinically important difference of 5% in the increase of change in depression management. This 
threshold was obtained by consensus of the working group focused on this PICOT question of the guideline. Therefore, we downgraded one level for 
imprecision.
*The risk in the intervention group (and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
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identified during the ED visit. The recommendation by the GRACE- 2 
writing group reflects the fact that screening of depression and/or 
anxiety in this population is reasonable, but significant uncertainty 
remains around the balance of potential benefits and harms for 
patient- oriented outcomes. Our recommendation weighted heavily 
the perspective of our patient representative who highlighted this 
intervention as being potentially very important to patients.

The need for future research on this topic is clear. We suggest 
the following four priorities: (1) high- quality observational studies to 
understand the magnitude of mental health disorders in ED patients 
with recurrent and undifferentiated abdominal pain; (2) validation 
of screening instruments in the ED setting along with training for 
providers and patients (if self- screening is applied); (3) evaluation 
of the effect of ED- based screening along with other interventions 
(e.g., referral, treatment) for patients who screen positive, prefera-
bly through randomized controlled trials comparing screening and 
intervention versus usual care; (4) and evaluation of ED- initiated in-
terventions (e.g., antidepressant therapy) for patients with positive 
ED- screens for depression and/or anxiety.

QUESTION 4

Should adult ED patients with low- risk, recurrent, and 
previously undifferentiated abdominal pain receive 
nonopioid and/or nonpharmacologic analgesics?

Recommendation 4: In adult ED patients with low- risk, recur-
rent, and undifferentiated abdominal pain, we suggest an opioid- 
minimizing strategy for pain control (Conditional recommendation, 
for) [Consensus, no evidence]

Summary of the evidence

Search strategies and review methods are detailed in Appendix S3.4. 
To be considered direct evidence, a publication must have met the 
following criteria:

1. Adult ED patients
2. Low risk
3. Recurrent undifferentiated abdominal pain
4. Received a nonopioid or nonpharmacologic intervention aimed to

manage pain

We found zero publications meeting the criteria for direct evi-
dence. Nine studies met some criteria and were included as indirect 
evidence (Appendix S10, Table 8). No studies assessed our priority out-
comes (Box 2). Consequently, the following outcomes were evaluated:

1. Change in pain score
2. Need for rescue medications
3. Patient satisfaction with pain relief

Risk profiles of patients were not described sufficiently to de-
termine whether these matched the intended low- risk group. Many 
studies specifically excluded patients with recurrent abdominal pain. 
Even by indirect measures, the included studies suffered from sub-
stantial limitations on multiple GRADE certainty and quality met-
rics, including risk of bias, inconsistency, indirectness, imprecision, 
publication bias, effect size magnitude, and opposing bias and con-
founders. Some studies provided indirect evidence of inequities and 
potential areas for future research.

Pharmacologic analgesia for abdominal pain
Indirect evidence for pharmacologic therapies for acute abdominal 
pain are summarized below and in Table 8. Although specific ab-
dominal pain pathologies such as renal colic and biliary colic were 
not our population of interest, several systematic reviews on these 
populations appeared in our literature search and provide indirect 
evidence. As described below, NSAIDs appear similar in efficacy 
to opioids for renal and biliary colic. Some nonopioid pharmaco-
logic agents (including NSAIDs, acetaminophen, and lidocaine) 
are associated with short- term decrease in acute abdominal pain, 
often with a defined or suspected etiology (such as renal or biliary 
colic); their role in recurrent undifferentiated pain is unknown. 
Many studies did not compare opioids and nonopioids directly, 
instead using opioids as rescue therapy when first- line analgesics 
did not provide adequate pain relief. Some studies compared one 
nonopioid to another nonopioid. Studies did not consistently re-
port potentially important delayed adverse effects that might ac-
crue after an ED visit (e.g., AKI or gastrointestinal bleeding from 
NSAIDs or constipation, long- term opioid use, and overdose mor-
tality from opioids). The heterogeneity of study populations, in-
terventions, and outcomes, and their methodologic limitations are 
highlighted in some examples below.

Analgesics for renal colic. Three meta- analyses assessed NSAIDs 
for patients with acute renal colic, reaching similar conclusions on 
the magnitude of analgesic effects of NSAIDs, acetaminophen, and 
opioids.167,168,169 We also compared findings with the minimum 
threshold for clinically significant changes in pain (13 mm on a Visual 
Analog Scale [VAS]).170

A meta- analysis (20 studies, 1613 patients) of patients with renal 
colic found no clinically significant difference in analgesia between 
opioids and NSAIDs (MD −10.5, 95% CI −19.9 to −1.1 on a 0– 100 
VAS).167 Patients treated with NSAIDs required less rescue medica-
tion (19% vs. 25%, RR 0.75, 95% CI 0.61 to 0.93) and had less vom-
iting (6% vs. 20%, RR 0.35, 95% CI 0.23 to 0.53) than those treated 
with opioids.

Another meta- analysis (37 studies, 4483 patients with renal 
colic) found that NSAIDs were more effective than placebo in reduc-
ing pain by 50% within 60 min (65% vs. 27%, RR 2.28, 95% CI 1.47 
to 3.51). Patients receiving NSAIDs were less likely to require res-
cue medication compared to placebo (23% vs. 67%, RR 0.35, 95% CI 
0.20 to 0.60). NSAIDs also reduced pain more than antispasmodics 
(estimated VAS mean 33 vs. 46, MD −13.0, 95% CI −21.8 to −4.1).168
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A third meta- analysis (36 randomized clinical trials [RCTs], 4887 
subjects) compared NSAIDs, opioids, and acetaminophen for renal 
colic.169 Compared to opioids, NSAIDs provided better pain relief at 
30 min (MD −5.58, 95% CI −10.22 to −0.95), but this difference did 
not meet the clinically significant threshold.170 Patients treated with 
NSAIDs required fewer rescue treatments than those treated with 
opioids (23% vs. 31%, RR 0.73, 95% CI 0.57 to 0.94) and had lower 
rates of any adverse event (RR 0.53, 95% CI 0.40 to 0.69). NSAIDs had 
lower rates of vomiting compared with opioids (5% vs. 20%, RR 0.41, 
95% CI 0.24– 0.70). Comparing NSAIDs to acetaminophen, pain relief 
was similar at 30 min, although those treated with NSAIDs required 
less rescue analgesia (11% vs. 20%, RR 0.56, 95%CI 0.42 to 0.74).

Analgesics for biliary colic. A systematic review of randomized 
trials for acute adult biliary colic found similar pain relief between 
NSAIDs and opioids, while NSAIDs outperformed antispasmodics 
and placebo. Inadequate pain relief or need for rescue analgesia 
occurred in 23% NSAIDs versus 18% opioids (RR 0.98, 95% CI 0.47 
to 2.07), 30% NSAIDs versus 60% antispasmodics (RR 0.51, 95% CI 
0.37 to 0.71), and 21% NSAIDS versus 78% placebo (RR 0.27, 95% 
CI 0.19 to 0.4).171 However, all of the studies included in this analysis 
were found to have high risk of bias.

In a RCT of 87 patients with suspected biliary colic,172 the com-
bination of morphine 0.05 mg/kg IV and acetaminophen 1000 mg IV 
versus morphine 0.1 mg/kg IV provided similar decreases in mean 
VAS (0– 10 scale) at 15 min (MD −0.35, 95% CI −1.15 to 0.45) or 30 
min (MD −0.48, 95% CI −1.2 to 0.24). Both groups had a clinically 
and statistically significant reduction in mean pain score from base-
line (from 8.73 ± 1.57 to 1.66 ± 1.59 in the combination group and 
8.53 ± 1.99 to 2.14 ± 1.79 in the morphine alone group on a 0– 10 
scale). Rescue analgesia was required in 2.3% in the morphine plus 
acetaminophen group and none in the morphine alone group.

Nonopioids for undifferentiated abdominal pain (not necessarily 
recurrent or low risk). Three studies addressed treatment outcomes 
for nonspecific abdominal pain in the ED.170,173,174 In an RCT of 154 
adult ED patients with acute abdominal pain, hydromorphone 1 mg IV 
achieved a 50% reduction in pain at 90 min in 22% more patients than 
did lidocaine 120 mg IV (95% CI 7% to 37%). Hydromorphone reduced 
pain by 5.0 points versus lidocaine 3.8 points on a 0– 10 pain scale 
(MD 1.2, 95% CI 0.3 to 2.2).173 Patients treated with hydromorphone 
were less likely to require rescue analgesia (26% hydromorphone vs. 
51% lidocaine, 95% CI 10% to 40%]) and more likely to be satisfied 
with treatment (90% hydromorphone vs. 64% lidocaine, 95% CI 13% 
to 39%). In post hoc analysis, patients weighing < 73 kg had a more 
pronounced decrease in pain with lidocaine compared with patients 
of greater mass (mean improvement of 5.0 [95% CI 3.8 to 6.2] on a 0– 
10 pain scale compared to 3.0 [95% CI 1.7 to 4.3] for those weighing 
73– 85 kg or 3.1 [95% CI 2.1 to 4] for those weighing 85– 120 kg). The 
authors suggested that a weight- based approach may improve the 
effects of lidocaine for pain. A total of 32% of patients were ultimately 
diagnosed with nonspecific abdominal pain (35% in lidocaine group vs. 
29% in hydromorphone group).

Another RCT of 210 adult ED patients with acute abdominal pain 
compared tramadol 1 mg/kg IV, acetaminophen 15 mg/kg IV, and 
placebo.174 Twenty- five percent of patients had a final diagnosis of 
nonspecific abdominal pain. Each analgesic was associated with a 
decrease in pain on a 100- mm VAS at 40 min (85 [95% CI 71 to 97] 
to 28 [95% CI 18 to 30] for tramadol, 83 [95% CI 73 to 97] to 33 [95% 
CI 30 to 37] for acetaminophen), while there was no decrease in pain 
among the placebo group, with an initial score of 84 (95% CI 73 to 
97) and a final score of 85 (95% CI 74 to 93).

A third RCT of 132 adult ED patients with moderately severe
undifferentiated abdominal pain compared acetaminophen 1000 mg 
PO to hyoscine butylbromide (a non– FDA- approved anticholinergic 
used as an antispasmodic agent) 20 mg IV or a combination of both 
medications.170 Patients with a VAS pain score greater than 7 on a 0-  
to 10- point scale were offered opioids first and enrolled only if they 
declined opioids. All groups had an approximately 2 points decrease 
in pain at 30 min. At 60 min, pain scores decreased from baseline in 
all groups (−3.3 points for acetaminophen, −2.8 for hyoscine, and 
−1.9 for hyoscine + acetaminophen), without clinically or statistically
significant differences among groups. There was no difference be-
tween treatment groups in the need for rescue analgesia, with <20% 
in all groups requiring it.

One additional RCT included 220 ED patients with diverse an-
atomic sites of acute pain including 79.5% with abdominal pain.175 
This RCT compared hydromorphone 1 mg IV to acetaminophen 1 g 
IV. Hydromorphone resulted in greater pain relief (difference of 2
points on a 0– 10 pain scale, 95% CI 1.2 to 2.7). There was no dif-
ference in the number of patients receiving rescue analgesia within
60 min. More patients treated with hydromorphone declined ad-
ditional analgesia after 60 min (65% vs. 44%, 95% CI 8% to 35%).
Hydromorphone was associated with significantly more nausea (19%
vs. 3%, difference 16%, 95% CI 4% to 28%) and vomiting (14% vs. 3%,
difference 11%, 95% CI 0% to 23%) compared to acetaminophen.

Nonpharmacologic analgesics therapies (not specifically for 
abdominal pain)
We found no direct evidence for nonpharmacologic therapies in 
low- risk recurrent undifferentiated abdominal pain. No studies in-
vestigated acupuncture for nontraumatic abdominal pain in the 
emergency setting. Studies identified in our search utilizing nerve 
blocks for the treatment of abdominal pain were performed in the 
perioperative period, not ED, and not for recurrent pain. Studies fo-
cused on other modalities (e.g., cognitive behavioral therapy, yoga, 
biofeedback, herbal remedies) had small sample sizes, were per-
formed over weeks or months in an outpatient setting, or suffered 
other methodological issues such as lack of comparator groups or 
adequate blinding.

Two meta- analyses reviewed acupuncture for diverse forms of 
pain (not recurrent low- risk abdominal pain) in the emergency care 
setting, confounded by biases including inadequacy of blinding.176,177 
Studies used a range of practitioners (described as “nonacupunctur-
ists trained in simple prescriptions,” “emergency physicians with 
extra acupuncture qualifications,” or “traditional Chinese medicine 
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TA B L E  8  Evidentiary table for Question 4 (nonopioid analgesics)

Study,
location,
time frame No. patients (median or mean age) Inclusion criteria Exclusion criteria Study design

Factors assessed or 
primary outcome Secondary outcome(s) Prevalence of outcomes

Afshar 2015168 37 studies Randomized or quasi- randomized 
studies of adult patients with 
renal colic that included at least 
one nonopioid arm and reported 
a pain outcome

Systematic review Patient-reported
pain

Time to pain relief, need for 
rescue analgesia, pain 
recurrence

• NSAIDs reduce pain compared to antispasmodics (MD −12.97, 95% CI −21.8 to 
−4.14), 5 studies, 303 participants

• Combination NSAID plus antispasmodic is more effective for pain control than 
NSAID alone (MD −1.99, 95% CI −2.58 to −1.40), 2 studies, 310 participants

• NSAIDs more effective than placebo in reducing pain by 50% in first hour (RR 
2.28, 95% CI 1.47 to 3.51), 3 studies, 197 participants

• Combination NSAIDs and antispasmodics not superior to NSAIDs alone (RR 1.00, 
95% CI 0.89 to 1.13), 9 studies, 906 participants

• Less likely to need rescue medication with NSAIDs than placebo (RR 0.35, 95% CI 
0.20 to 0.60), 4 studies, 180 participants

• No major events due to medications reported

Barnaby 2019,175 2 affiliated 
academic EDs, Jun– Nov 
2017

220 patients, mean (±SD) age 42 
(±12) years, large Hispanic 
population (67%), females 60%

82% in hydromorphone group 
had abdominal pain, 77% in 
acetaminophen group

Age 21– 64 years, pain severe enough 
to warrant IV opioids

Prior adverse reaction to hydromorphone or 
acetaminophen, use of opioids or tramadol 
within 24 h, use of acetaminophen or NSAIDs 
in 8 h, chronic pain, intoxicated, vital sign 
abnormalities (sBP < 100 mm Hg, HR < 60, 
O2 sat < 95% RA), pregnant, breastfeeding, 
use of MAOI, transdermal pain patch, 
medication that may interfere with study 
medications, medical condition that may 
affect metabolism of study medications

RCT, double blind; 
acetaminophen
1 g IV vs. 
hydromorphone
1 mg IV

Between-group
difference
in change in 
numeric pain 
rating scale 
from baseline to 
60 min

Difference in proportion of 
patients who declined 
further pain medication 
at 60 min, difference in 
proportion of patients 
who received additional 
analgesia before 60 min, 
difference in proportion 
of patients who 
developed side effects

• Difference of 2 points in decrease of pain score between groups at 60 min (95% CI 
1.2 to 2.7), favoring hydromorphone

• More patients in hydromorphone group declined pain medication at 60 min 
(difference of 21%, 95% CI 8% to 35%)

• No difference in receipt of rescue analgesia (2 in hydromorphone group, 3 in 
acetaminophen)

• More nausea in the hydromorphone group (difference of 16%, 95% CI 4% to 28%)
• No difference in experiencing pruritis

Chinn 2019,173 single ED in the 
United States, between Jan 
and Aug 2018

154 (41 years) Age 18– 64 years, weight 60– 120 
kg, <7 days of severe abdominal 
pain (requiring opioids), requiring 
additional analgesia 1 h after 
receipt of ED pain medication

Cardiac conduction system impairment, known 
renal or liver disease, hemodynamic instability 
(as determined by the attending physician), 
pregnancy, breastfeeding, or

allergy to either medication. Took opioids in the 
prior week, chronic pain disorder

RCT Receipt of pain 
medication in 
ED over 1 h prior 
and requiring
additional 
analgesia

Second analgesic dose 
required

Satisfaction
Return ED visit in 7 days

• Lidocaine pain improved less than hydromorphone (3.8-point vs. 5-point decrease)
• Missing pain scores used average between score before and after missing value, 

carried forward value if end pain score missing. Of patients with nephrolithiasis, 
3.4-point decrease with lidocaine, 6.4 with hydromorphone. Post hoc analysis 
revealed association between weight and lidocaine dose that led to pain relief

• At 90 min, more hydromorphone patients (47/77, 61%) than lidocaine patients 
(30/77, 39%) reported a greater than 50%

• Improvement in their pain (difference 22%, 95% CI 7% to 37%)
• Need for off-protocol “rescue” analgesics occurred for 39 of 77 lidocaine patients 

(51%) and 20 of 77 hydromorphone patients (26%; difference 25%, 95% CI 
10% to 40%; Table 3, Figure 3). More hydromorphone patients (64/71, 90%) 
than lidocaine patients (47/73, 64%) said they would want to receive the study 
medication again (difference 26%, 95% CI 13% to 39%)

• Medication-associated symptomatology was comparable between the 2 study 
arms (Table 4)

• The most commonly reported symptoms were dizziness, drowsiness, headache, 
nausea, and pruritis. No other symptom was reported by more than one patient

• No serious adverse events. No patient required administration of naloxone

Farnia 2016,172 ED in Iran, Aug 
2012 through Aug 2013

87, mean age 49 years Age 18– 65, new- onset upper 
abdominal pain with concerns for 
biliary origin, VAS > 3, gallstones 
in bile duct evidenced by 
ultrasound and labs

Previous or known hypersensitivity reactions to 
opioids or acetaminophen; unstable vital signs 
(systolic blood pressure <90 mmHg); evidence 
of peritoneal irritation; pregnancy; history of 
renal, liver or heart failure; patients undergoing 
kidney, lung, liver or heart transplantation; 
altered mental status (GCS < 15); patients 
who cannot cooperate in the study; VAS < 3; 
patients taking analgesics during the last 6 
hours; substance or drug abuse and not giving 
consent to participate in the study

Randomized
controlled trial

Acetaminophen 1 g 
with morphine 
0.05 mg/kg 
versus morphine 
0.1 mg/kg

Pain

Rescue analgesia
Adverse events

• The mean pain scores between the two groups at 0, 15, and 30 min demonstrated 
no significant difference

• Mean VAS pain scores did not differ between administration of acetaminophen +
low-dose morphine or morphine alone

• There were no patients in the morphine arm but two (2.3%) patients in the 
acetaminophen + low-dose morphine arm who needed fentanyl as rescue 
analgesia

• No significant adverse effects noted. Minimal rates of vomiting, nausea, and sedation
and no difference in these minor adverse effects noted between the two groups

Fraquelli 2016171 12 trials of 823 participants age 
ranges 18– 86 years

RCTs recruiting participants 
presenting with biliary colic 
and comparing NSAIDs vs. no 
intervention, placebo, or other 
drugs

Systematic review Pain relief Adverse events • Lack of pain relief—RR 0.27 (95% CI 0.19 to 0.4) NSAIDs vs. placebo, 208 
participants from 5 studies, rated moderate-quality evidence by GRADE;

Lack of pain relief—RR 0.98 (95% CI 0.47 to 2.07) NSAIDs vs. opioids, 459 
participants from 4 studies, rated very-low-quality evidence by GRADE;

Lack of pain relief—RR 0.51 (95% CI 0.37 to 0.71) NSAIDs vs. spasmolytics, 190 
participants from 4 studies, rated low-quality evidence by GRADE

• Only one trial comparing NSAIDs with opioids reported data on cholelithiasis-
related complications and found no difference in the occurrence of events 
between the two groups

• Two trials reported on cholelithiasis-related complications. When compared with 
spasmolytics, NSAIDs showed a significantly lower proportion of disease-related 
complications (RR 0.27, 95% CI 0.12 to 0.57; I2 = 0%)



|  549BRODER et al. 

TA B L E  8  Evidentiary table for Question 4 (nonopioid analgesics)

Study,
location,
time frame No. patients (median or mean age) Inclusion criteria Exclusion criteria Study design

Factors assessed or 
primary outcome Secondary outcome(s) Prevalence of outcomes

Afshar 2015168 37 studies Randomized or quasi-randomized 
studies of adult patients with 
renal colic that included at least 
one nonopioid arm and reported 
a pain outcome

Systematic review Patient- reported 
pain

Time to pain relief, need for 
rescue analgesia, pain 
recurrence

• NSAIDs reduce pain compared to antispasmodics (MD −12.97, 95% CI −21.8 to 
−4.14), 5 studies, 303 participants

• Combination NSAID plus antispasmodic is more effective for pain control than 
NSAID alone (MD −1.99, 95% CI −2.58 to −1.40), 2 studies, 310 participants

• NSAIDs more effective than placebo in reducing pain by 50% in first hour (RR 
2.28, 95% CI 1.47 to 3.51), 3 studies, 197 participants

• Combination NSAIDs and antispasmodics not superior to NSAIDs alone (RR 1.00, 
95% CI 0.89 to 1.13), 9 studies, 906 participants

• Less likely to need rescue medication with NSAIDs than placebo (RR 0.35, 95% CI 
0.20 to 0.60), 4 studies, 180 participants

• No major events due to medications reported

Barnaby 2019,175 2 affiliated 
academic EDs, Jun–Nov 
2017

220 patients, mean (±SD) age 42 
(±12) years, large Hispanic 
population (67%), females 60%

82% in hydromorphone group 
had abdominal pain, 77% in 
acetaminophen group

Age 21–64 years, pain severe enough 
to warrant IV opioids

Prior adverse reaction to hydromorphone or 
acetaminophen, use of opioids or tramadol 
within 24 h, use of acetaminophen or NSAIDs 
in 8 h, chronic pain, intoxicated, vital sign 
abnormalities (sBP < 100 mm Hg, HR < 60, 
O2 sat < 95% RA), pregnant, breastfeeding, 
use of MAOI, transdermal pain patch, 
medication that may interfere with study 
medications, medical condition that may 
affect metabolism of study medications

RCT, double blind; 
acetaminophen 
1 g IV vs. 
hydromorphone 
1 mg IV

Between- group 
difference 
in change in 
numeric pain 
rating scale 
from baseline to 
60 min

Difference in proportion of 
patients who declined 
further pain medication 
at 60 min, difference in 
proportion of patients 
who received additional 
analgesia before 60 min, 
difference in proportion 
of patients who 
developed side effects

• Difference of 2 points in decrease of pain score between groups at 60 min (95% CI 
1.2 to 2.7), favoring hydromorphone

• More patients in hydromorphone group declined pain medication at 60 min 
(difference of 21%, 95% CI 8% to 35%)

• No difference in receipt of rescue analgesia (2 in hydromorphone group, 3 in 
acetaminophen)

• More nausea in the hydromorphone group (difference of 16%, 95% CI 4% to 28%)
• No difference in experiencing pruritis

Chinn 2019,173 single ED in the 
United States, between Jan 
and Aug 2018

154 (41 years) Age 18–64 years, weight 60–120 
kg, <7 days of severe abdominal 
pain (requiring opioids), requiring
additional analgesia 1 h after 
receipt of ED pain medication

Cardiac conduction system impairment, known 
renal or liver disease, hemodynamic instability 
(as determined by the attending physician), 
pregnancy, breastfeeding, or

allergy to either medication. Took opioids in the 
prior week, chronic pain disorder

RCT Receipt of pain 
medication in 
ED over 1 h prior 
and requiring 
additional 
analgesia

Second analgesic dose 
required

Satisfaction
Return ED visit in 7 days

• Lidocaine pain improved less than hydromorphone (3.8- point vs. 5- point decrease)
• Missing pain scores used average between score before and after missing value, 

carried forward value if end pain score missing. Of patients with nephrolithiasis, 
3.4- point decrease with lidocaine, 6.4 with hydromorphone. Post hoc analysis 
revealed association between weight and lidocaine dose that led to pain relief

• At 90 min, more hydromorphone patients (47/77, 61%) than lidocaine patients 
(30/77, 39%) reported a greater than 50%

• Improvement in their pain (difference 22%, 95% CI 7% to 37%)
• Need for off- protocol “rescue” analgesics occurred for 39 of 77 lidocaine patients 

(51%) and 20 of 77 hydromorphone patients (26%; difference 25%, 95% CI 
10% to 40%; Table 3, Figure 3). More hydromorphone patients (64/71, 90%) 
than lidocaine patients (47/73, 64%) said they would want to receive the study 
medication again (difference 26%, 95% CI 13% to 39%)

• Medication- associated symptomatology was comparable between the 2 study 
arms (Table 4)

• The most commonly reported symptoms were dizziness, drowsiness, headache, 
nausea, and pruritis. No other symptom was reported by more than one patient

• No serious adverse events. No patient required administration of naloxone

Farnia 2016,172 ED in Iran, Aug 
2012 through Aug 2013

87, mean age 49 years Age 18–65, new-onset upper 
abdominal pain with concerns for 
biliary origin, VAS > 3, gallstones 
in bile duct evidenced by 
ultrasound and labs

Previous or known hypersensitivity reactions to 
opioids or acetaminophen; unstable vital signs 
(systolic blood pressure <90 mmHg); evidence 
of peritoneal irritation; pregnancy; history of 
renal, liver or heart failure; patients undergoing 
kidney, lung, liver or heart transplantation; 
altered mental status (GCS < 15); patients 
who cannot cooperate in the study; VAS < 3; 
patients taking analgesics during the last 6 
hours; substance or drug abuse and not giving 
consent to participate in the study

Randomized 
controlled trial

Acetaminophen 1 g 
with morphine 
0.05 mg/kg 
versus morphine 
0.1 mg/kg

Pain

Rescue analgesia
Adverse events

• The mean pain scores between the two groups at 0, 15, and 30 min demonstrated 
no significant difference

• Mean VAS pain scores did not differ between administration of acetaminophen +
low- dose morphine or morphine alone

• There were no patients in the morphine arm but two (2.3%) patients in the 
acetaminophen + low- dose morphine arm who needed fentanyl as rescue 
analgesia

• No significant adverse effects noted. Minimal rates of vomiting, nausea, and sedation 
and no difference in these minor adverse effects noted between the two groups

Fraquelli 2016171 12 trials of 823 participants age 
ranges 18–86 years

RCTs recruiting participants
presenting with biliary colic 
and comparing NSAIDs vs. no 
intervention, placebo, or other 
drugs

Systematic review Pain relief Adverse events • Lack of pain relief— RR 0.27 (95% CI 0.19 to 0.4) NSAIDs vs. placebo, 208 
participants from 5 studies, rated moderate- quality evidence by GRADE;

Lack of pain relief— RR 0.98 (95% CI 0.47 to 2.07) NSAIDs vs. opioids, 459 
participants from 4 studies, rated very- low- quality evidence by GRADE;

Lack of pain relief— RR 0.51 (95% CI 0.37 to 0.71) NSAIDs vs. spasmolytics, 190 
participants from 4 studies, rated low- quality evidence by GRADE

• Only one trial comparing NSAIDs with opioids reported data on cholelithiasis- 
related complications and found no difference in the occurrence of events 
between the two groups

• Two trials reported on cholelithiasis- related complications. When compared with 
spasmolytics, NSAIDs showed a significantly lower proportion of disease- related 
complications (RR 0.27, 95% CI 0.12 to 0.57; I2 = 0%)
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practitioners”) to administer acupuncture, although it was unclear 
what training entailed.177 A prospective study without randomiza-
tion and using a historical control group found acupuncture to be 
acceptable to patients in the ED with pain of diverse locations/eti-
ologies (58.5% musculoskeletal, 24.5% abdominal or flank),178 which 
was also reported in a retrospective review.179 An unblinded RCT 

comparing acupuncture to acetaminophen IV or diclofenac intra-
muscular for treatment of renal colic found acupuncture to be non-
inferior for pain control within 120 min, with the acetaminophen 
group experiencing a change in mean pain score on a 10- point VAS 
scale from 9.3 to 2.1, those with acupuncture improving from 9.0 to 
4.5, and those receiving diclofenac changing from 8.8 to 2.8.180

Study,
location,
time frame No. patients (median or mean age) Inclusion criteria Exclusion criteria Study design

Factors assessed or 
primary outcome Secondary outcome(s) Prevalence of outcomes

Holdgate 2005,167 academic ED 
in Australia, Sep 2002– Mar 
2004

178 (no mean) Age 18– 75 years presenting with 
suspected renal colic as judged 
by ED physician

Received parenteral opioid analgesia or hyoscine 
butylbromide within 4 h before presentation, 
pregnant, glaucoma, urinary retention, or 
known allergy to morphine or hyoscine 
butylbromide

Unable to be evaluated within 15 min, at which 
time analgesia would be ordered

RCT Hyoscine
butylbromide
(20 mg diluted 
to 10 ml) vs. 
10 ml IV saline 
(placebo)

Groups stratified by 
ability to receive 
NSAIDs

Mean initial dose of 
morphine

Need for rescue analgesia
Admission
Adverse effects

• No difference between the 2 groups in the mean dose of morphine required 
to achieve initial analgesia, 0.13 mg/kg (95% CI 0.12 to 0.15) in the hyoscine 
butylbromide group and 0.12 mg/kg (95% CI 0.11 to 0.13) in the placebo group

• No difference between the groups in the proportion of patients requiring further 
morphine (28 or 33% of hyoscine butylbromide group, 35 or 38% of placebo) or 
admitted to hospital (12 or 14% of hyoscine butylbromide group, 18 or 19% of 
placebo) or the number of adverse events (15 or 18% of hyoscine butylbromide, 
17 or 18% of placebo)

• No episodes of excessive sedation with no patient having a GCS < 14 at any time 
during the study

Oguzturk 2012,174 single ED in 
Turkey

210, 57% women, mean (±SD) age 
33.8 (±12.2) years for men and 
32.1 (±12.0) years for women

ED patients older than 17 years with 
abdominal pain <72 h

Trauma, pregnancy, allergy to opioids or 
acetaminophen, sBP < 100 mm Hg, self-  
medicated with analgesics

Randomized,
placebo
controlled

Pain severity Abdominal examination,
effect of medication on 
diagnosis

• Pain severity at 20 min decreased by 55% in tramadol group, 45% in 
acetaminophen, and 1% in placebo

• Pain severity at 40 min decreased by 67% tramadol, 60% in acetaminophen, and 
0% in placebo

• No difference in abdominal findings between groups
• Diagnostic accuracy was 96% for tramadol group, 94% for acetaminophen, and 

94% for placebo
• Side effects similar across groups

Pathan 2018169 36 studies, 4887 patients Systematic reviews and controlled 
trials through Dec 2016 
comparing NSAIDs to opioids or 
acetaminophen for renal colic, 
any route of administration, no 
language restrictions

Systematic review Change in pain at 
30 min

Pain relief at 30 min, need for 
rescue analgesia, adverse 
events

• Opioids performed slightly better than NSAIDs for pain relief at 30 min 
(MD −5.58, 95% CI −10.22 to −0.95), 11 studies, 1985 patients, significant 
heterogeneity

• No difference in proportion of patients with complete pain relief at 30 min 
between NSAIDs and opioids (RR 0.96, 95% CI 0.82 to 1.11), 13 studies, 943 
patients

• No difference in proportion of patients with >50% pain relief at 30 min between 
NSAIDs and opioids (RR 0.76, 95% CI 0.47 to 1.22), 4 studies, 1805 patients

• NSAID groups required less rescue analgesia than opioids (RR 0.73, 95% CI 0.57 to 
0.94), 17 studies, 2391 patients

• Lower adverse events with NSAIDs compared to opioids (RR 0.53, 95% CI 0.40 to 
0.69), 23 studies, 2703 patients

• Lower rates of vomiting with NSAIDs compared to opioids (RR 0.41, 95% CI 0.24 
to 0.70), 14 studies, 2300 patients

Remington- Hobbs 2012,170 
London, 2007– 2008

132 (median age 28 years) ED patients with acute, moderately 
severe, undifferentiated 
abdominal pain

Patients ineligible for inclusion in 
the trial only because they had a 
VAS pain scores >7 were offered 
titrated IV opioid analgesia and if 
they declined this they were then 
offered the chance to participate 
in the study

Patients with mild abdominal pain without a known 
cause or with a dipstick positive urinary tract 
infection

RCT Compared the
analgesic effect 
of IV hyoscine 
butylbromide,
oral 
acetaminophen
and the 
combination
of both drugs 
using a VAS pain 
scoring tool

Rescue analgesia 
was 
administered
when pain was 
inadequately
controlled by 
trial medication

None • No difference in VAS at 30 min
• Acetaminophen only had greater decrease in VAS at 60 min than did 

acetaminophen + hyoscine butylbromide
• No differences noted between groups for need for rescue analgesia

Abbreviations: GCS, Glasgow Coma Scale; MD, mean difference; NSAID, nonsteroidal anti- inflammatory drug; RCT, randomized controlled trial; RR,  
risk ratio; VAS, Visual Analog Scale.

TA B L E  8  (Continued)
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Benefits

Our review found no direct evidence for nonopioid and nonphar-
macologic analgesia in adult low- risk recurrent undifferentiated ab-
dominal pain. The EtD framework is summarized in Appendix S11.

Pharmacologic analgesia (nonopioids vs. opioids)
We did not identify direct evidence in the population of interest. 
Nonopioid analgesics, particularly NSAIDs, reduce pain with simi-
lar efficacy to opioids in some forms of acute abdominal pain, such 
as suspected renal colic and biliary colic.167,169 Their efficacy in 

Study,
location,
time frame No. patients (median or mean age) Inclusion criteria Exclusion criteria Study design

Factors assessed or 
primary outcome Secondary outcome(s) Prevalence of outcomes

Holdgate 2005,167 academic ED 
in Australia, Sep 2002–Mar 
2004

178 (no mean) Age 18–75 years presenting with 
suspected renal colic as judged 
by ED physician

Received parenteral opioid analgesia or hyoscine 
butylbromide within 4 h before presentation, 
pregnant, glaucoma, urinary retention, or 
known allergy to morphine or hyoscine 
butylbromide

Unable to be evaluated within 15 min, at which 
time analgesia would be ordered

RCT Hyoscine 
butylbromide 
(20 mg diluted 
to 10 ml) vs. 
10 ml IV saline 
(placebo)

Groups stratified by 
ability to receive 
NSAIDs

Mean initial dose of 
morphine

Need for rescue analgesia
Admission
Adverse effects

• No difference between the 2 groups in the mean dose of morphine required 
to achieve initial analgesia, 0.13 mg/kg (95% CI 0.12 to 0.15) in the hyoscine 
butylbromide group and 0.12 mg/kg (95% CI 0.11 to 0.13) in the placebo group

• No difference between the groups in the proportion of patients requiring further 
morphine (28 or 33% of hyoscine butylbromide group, 35 or 38% of placebo) or 
admitted to hospital (12 or 14% of hyoscine butylbromide group, 18 or 19% of 
placebo) or the number of adverse events (15 or 18% of hyoscine butylbromide, 
17 or 18% of placebo)

• No episodes of excessive sedation with no patient having a GCS < 14 at any time 
during the study

Oguzturk 2012,174 single ED in 
Turkey

210, 57% women, mean (±SD) age 
33.8 (±12.2) years for men and 
32.1 (±12.0) years for women

ED patients older than 17 years with 
abdominal pain <72 h

Trauma, pregnancy, allergy to opioids or 
acetaminophen, sBP < 100 mm Hg, self-
medicated with analgesics

Randomized, 
placebo 
controlled

Pain severity Abdominal examination, 
effect of medication on 
diagnosis

• Pain severity at 20 min decreased by 55% in tramadol group, 45% in 
acetaminophen, and 1% in placebo

• Pain severity at 40 min decreased by 67% tramadol, 60% in acetaminophen, and 
0% in placebo

• No difference in abdominal findings between groups
• Diagnostic accuracy was 96% for tramadol group, 94% for acetaminophen, and 

94% for placebo
• Side effects similar across groups

Pathan 2018169 36 studies, 4887 patients Systematic reviews and controlled 
trials through Dec 2016 
comparing NSAIDs to opioids or 
acetaminophen for renal colic, 
any route of administration, no 
language restrictions

Systematic review Change in pain at 
30 min

Pain relief at 30 min, need for 
rescue analgesia, adverse 
events

• Opioids performed slightly better than NSAIDs for pain relief at 30 min 
(MD −5.58, 95% CI −10.22 to −0.95), 11 studies, 1985 patients, significant 
heterogeneity

• No difference in proportion of patients with complete pain relief at 30 min 
between NSAIDs and opioids (RR 0.96, 95% CI 0.82 to 1.11), 13 studies, 943 
patients

• No difference in proportion of patients with >50% pain relief at 30 min between 
NSAIDs and opioids (RR 0.76, 95% CI 0.47 to 1.22), 4 studies, 1805 patients

• NSAID groups required less rescue analgesia than opioids (RR 0.73, 95% CI 0.57 to 
0.94), 17 studies, 2391 patients

• Lower adverse events with NSAIDs compared to opioids (RR 0.53, 95% CI 0.40 to 
0.69), 23 studies, 2703 patients

• Lower rates of vomiting with NSAIDs compared to opioids (RR 0.41, 95% CI 0.24 
to 0.70), 14 studies, 2300 patients

Remington-Hobbs 2012,170

London, 2007–2008
132 (median age 28 years) ED patients with acute, moderately 

severe, undifferentiated
abdominal pain

Patients ineligible for inclusion in 
the trial only because they had a 
VAS pain scores >7 were offered 
titrated IV opioid analgesia and if 
they declined this they were then 
offered the chance to participate 
in the study

Patients with mild abdominal pain without a known 
cause or with a dipstick positive urinary tract 
infection

RCT Compared the 
analgesic effect 
of IV hyoscine 
butylbromide, 
oral 
acetaminophen 
and the 
combination 
of both drugs 
using a VAS pain 
scoring tool

Rescue analgesia 
was 
administered 
when pain was 
inadequately 
controlled by 
trial medication

None • No difference in VAS at 30 min
• Acetaminophen only had greater decrease in VAS at 60 min than did 

acetaminophen + hyoscine butylbromide
• No differences noted between groups for need for rescue analgesia

Abbreviations: GCS, Glasgow Coma Scale; MD, mean difference; NSAID, nonsteroidal anti-inflammatory drug; RCT, randomized controlled trial; RR, 
risk ratio; VAS, Visual Analog Scale.
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undifferentiated recurrent abdominal pain is uncertain. A potential 
benefit of nonopioid pharmacologic strategies to treating ED pain is 
reduction or avoidance of opioid exposure and downstream harms 
of long- term opioid use. While there is no known threshold for opi-
oid exposure leading to opioid use disorder or harm, some evidence 
demonstrates ongoing opioid use after an initial prescription for 
opioids from the ED.16,17,20,22,25,28,181– 183 The American College of 
Emergency Physicians has recommended that nonopioid analgesic 
therapies (pharmacologic and nonpharmacologic) rather than opi-
oids should be preferentially prescribed upon discharge from the ED, 
although this is a level C recommendation due to weak evidence.24

Nonpharmacologic analgesia
There were no studies identified that compared acupuncture or 
other nonpharmacologic alternatives to standard care that would 
allow conclusions regarding the benefits of these therapies in adult 
ED patients with low- risk, recurrent abdominal pain.

Harms and burden

Pharmacologic analgesia (nonopioids and opioids)
Indirect evidence did not report any serious short- term adverse ef-
fects from nonopioid analgesics. The common side effects of nausea 
and vomiting were observed at higher rates in the opioid treatment 
groups than in nonopioid groups. Without direct evidence for recur-
rent undifferentiated abdominal pain, a potential harm of nonopioid 
analgesia is inadequate pain control, as some studies show greater 
initial pain relief with opioids.173 Studies did not report potentially 
important delayed adverse effects that might accrue after an ED 
visit. Because physicians may choose to prescribe the same class 
of medication used for ED analgesia when patients are discharged, 
longer term adverse effects (e.g., renal insufficiency or gastrointes-
tinal bleeding from NSAIDs, long- term opioid use, and overdose) are 
important potential harms of all pharmacologic strategies.

In addition to direct pharmacologic effects, opioids and non-
opioid analgesics may interact with other medications. None of 
the included studies discussed home medications of patients, and 
some classes of medications are contraindicated in combination or 
in at- risk populations (e.g., NSAIDs and anticoagulants, NSAIDs in 
patients > 65 years of age, concomitant opioids and benzodiaze-
pines).185,186 However, use of NSAIDs at the lowest dose possible for 
the shortest duration possible may offer more benefit than harm.187

Nonpharmacologic analgesia
No studies directly assessed the harms or burdens of nonpharma-
cologic analgesia. Meta- analyses176,177 found that <5% of patients
treated with acupuncture had adverse events, most commonly 
minor pain, fainting, and breakage of needles. The burden of non-
pharmacologic analgesia likely would arise primarily from human 
resources. No identified studies described the minimum training 
needed to deliver acupuncture, so we were unable to assess the re-
source burden or feasibility.

Decision criteria and additional considerations

Pharmacologic analgesia (nonopioids and opioids)
The lack of direct evidence for the PICOT question and the hetero-
geneity and uncertainty of indirect evidence posed substantial chal-
lenges for the GRACE- 2 writing group. Abdominal pain may originate 
from a multitude of organ systems and structures, including extraab-
dominal sources.187 Studies focused on a specific disease process 
such as renal colic therefore cannot be assumed to apply to undif-
ferentiated abdominal pain.

Despite this crucial limitation, we felt that the overwhelming 
evidence of harms from opioid use (now a leading cause of mor-
tality among Americans, accounting for 69,710 deaths in 2020)188 
must substantially influence the group recommendation. We delib-
erated extensively, choosing ultimately to recommend an “opioid- 
minimizing” strategy. In this context, opioid minimizing is meant 
to convey that the least amount of opioid possible should be used 
for each patient, including the possibility of none (similar to the 
“as low as reasonably achievable” [ALARA] concept for ionizing 
radiation use in diagnostic imaging, in which the benefits of diag-
nosis must be balanced against adverse effects).189,190 We defined 
this in contrast to alternative approaches such as an “initial non-
opioid” approach, which might suggest that failures of nonopioid 
analgesia require escalation to opioid therapy (in turn suggesting 
that opioids offer superior analgesia, a supposition not supported 
by any direct evidence in our review). We also did not wish to 
suggest without evidence that opioids are the preferred analge-
sic at any point in the timeline of patient care nor that the use of 
opioids is absolutely contraindicated in all instances. We selected 
“minimizing” rather than “sparing,” as the latter term might be mis-
construed to mean compete avoidance of opioids in all cases. This 
recommendation acknowledges the evidence that nonopioids can 
reduce some forms of abdominal pain, while empowering physi-
cians and patients to individualize therapy to balance the need for 
analgesia with risks of treatment adverse effects. Inpatient opioid 
reduction strategies have shown satisfactory analgesia,83 but val-
idation is required in the ED setting.

We also extensively discussed equity considerations in analgesia 
for recurrent undifferentiated abdominal pain. In many settings, in-
equity in analgesia has been documented, with disparities associated 
with older age, female gender, and Black/Hispanic race. An obser-
vational prospective study found that in a cohort of older patients 
without the ability to communicate verbally (defined as patients with 
delirium, aphasia, cognitive impairment, and language barriers), in-
cluding 34.5% with abdominal pain, only 31.9% received any pain 
medication.191 A multicenter retrospective review found that being 
over the age of 85 was associated with a significantly decreased like-
lihood of receipt of any analgesia for abdominal pain (56% for those 
>85 years, vs. 77% <65 years), even more pronounced when spe-
cifically examining opioids (33% vs. 58%). However, these patients
also had lower presenting pain scores and the greatest reduction
in pain scores during the ED stay.192 Another prospective obser-
vational study found that men and women had similar mean pain
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scores, but women were less likely to receive any analgesia (60% vs. 
67%, difference 7%, 95% CI 1% to 14%) and opioids (45% vs. 56%, 
difference 11%, 95% CI 4% to 17%). Women waited longer than men 
for administration of analgesia (16- min difference, 95% CI 3.5 to 33 
min), despite reporting similar pain scores.193 This is consistent with 
retrospective reviews demonstrating that being a woman with ab-
dominal pain is associated with a lower likelihood of receiving pain 
medication and delayed time to administration of pain medication 
when compared to men.194,195 A large retrospective study utilizing 
national data found that minorities had a decreased OR of receiving 
opioids in the ED when compared to non- Hispanic White patients, 
0.50 for Black patients, and 0.85 for Hispanics.196 While advocat-
ing for equity in analgesia, the writing group also recognized that 
medically appropriate differences in analgesia approaches may be 
warranted, based on factors such as pain mechanisms and adverse 
effects unique to individual patients (e.g., avoidance of NSAIDs in 
patients with advanced renal disease or gastrointestinal bleeding) or 
patient groups (e.g., use of Beers list to guide medication selection 
in older adults).197

Conclusions and research needs

Substantial unanswered questions remain about analgesic ap-
proaches in recurrent undifferentiated abdominal pain. Future re-
search should attempt to further delineate the etiologies of such 
pain, allowing more mechanistically and individually tailored ther-
apy. A wide array of pharmacologic and nonpharmacologic therapies 
should be compared. Studies should use rigorous RCT methods to 
identify effective therapies, using standardized metrics that char-
acterize onset, magnitude, and duration of clinically important pain 
relief. Immediate and delayed clinically relevant adverse reactions 
should be systematically measured. Patient populations should be 
described in depth to identify and eliminate medically and ethically 
inappropriate disparities in therapy. The role of shared decision mak-
ing and ascertainment of patient preferences should be investigated, 
particularly when clinically important benefits and risks of therapies 
must be balanced. Resources required for pharmacologic and non-
pharmacologic therapies should be characterized.

GENER AL ISSUES NECESSARY FOR 
CORREC T INTERPRETATION AND 
IMPLEMENTATION OF RECOMMENDATIONS

Limitations

Topic selection and lack of direct evidence

The GRACE steering committee selected the topic of low- risk recur-
rent abdominal pain based on consensus agreement on the clinical 
importance, without feasibility assessment to determine the avail-
ability of definitions and evidence to address the topic. The GRACE 

steering committee felt that generating a guideline even the absence 
of strong evidence fills an important gap for clinicians. Identifying 
the paucity of evidence has its own value in directing future research 
efforts.

Within the topic chosen by the GRACE steering committee, the 
GRACE- 2 writing team generated questions and outcomes of inter-
est prospectively, before performing a literature search, and chose 
to abide by these decisions even when it was discovered that there 
was an absence of direct evidence to directly address these. Future 
GRACE cycles might perform feasibility assessment to determine 
whether a body of literature exists to address questions and out-
comes before committing to guideline development or to develop 
a list of questions and outcomes, followed by final selection after 
literature searches determine which can be addressed through exist-
ing high- quality research. Ongoing surveys of topics of importance 
to patients and providers should be incorporated for future GRACE 
projects, as the writing group represents a small sample, though with 
specific topic expertise. Future updates might reevaluate point- of- 
care testing, the role of endoscopy (including capsule endoscopy), 
and MRI as these modalities become more widely available.

We considered the possibility that repeat CTAP or addition of 
ultrasound to CTAP, even with negative test results, might bene-
fit patients and physicians by reaffirming the absence of a serious 
condition. However, prior research has not validated the effective-
ness of “reassurance testing” in the presence of low- probability of 
serious disease. A systematic review (nine studies, 3828 patients) 
concluded that reassurance testing was not associated with statis-
tically significant effects on patients’ illness worry (OR 0.87, 95%CI 
0.55 to 1.39), nonspecific anxiety (SMD 0.06, −0.16 to 0.28), or 
symptom persistence (OR 0.99, 0.85 to 1.15) in short (<3 months) 
or long (>3 months) time periods.198 Of note, none of the included
studies were conducted in ED settings with common ED complaints, 
where outcomes may be different than in primary care settings. It is 
unknown whether these results extrapolate to the ED setting and 
whether testing for low- risk clinical situations in the ED may change 
patient clinical outcomes, concerns, or expectations or may be need-
lessly wasteful. These gaps in patient expectations, concerns/anx-
ieties, risk stratification for recurrent abdominal pain, and shared 
decision- making processes should be addressed in prospective ED 
research.

GRACE- 2 writing team composition

The GRACE- 2 writing team was selected for topic expertise related 
to abdominal pain, diagnostic imaging, analgesia, mental health, and 
methodology. Secondarily, efforts were made to include diverse rep-
resentation. The final writing team lacked significant racial diversity 
and consisted of academic emergency physicians primarily from large 
suburban or urban centers (without rural or critical access practition-
ers). In the future, writing team composition might include a primary 
goal of diversity across many different factors including gender, 
race, ethnicity, sexual orientation, academic or community practice 
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settings, and geography. Early attention to diversity could improve 
the applicability to clinicians caring for diverse patient populations 
in diverse settings, including international care. While the GRACE- 2 
writing team did include a psychiatrist, our panel did not include 
primary care, experts in medical legal considerations, health econo-
mists, payers, insurers, surgeons, gastroenterologists, obstetrician- 
gynecologists, or radiologists who might participate in the care of 
patients with recurrent abdominal pain. Future GRACE writing teams 
might prospectively add specialists with expertise pertinent to guide-
line and PICO topics. Regarding representation in the writing team, 
a patient representative was included and participated in all phases 
of the guideline development, but physicians comprised the majority 
of the writing team, meaning that topics of importance to physicians 
were favored in the selection process, although the patient represent-
ative could influence discussion before voting occurred. In accord-
ance with GRIPP- 2 reporting standards, the patient representative 
was engaged in setting the aims of the guideline project, providing 
insights on values and preferences for clinical outcomes, reviewing 
and interpreting evidence reviews in PICO subgroups, and contextu-
alizing results during EtD discussions based on lived experiences.199

Future GRACE cycles might consider broadening patient repre-
sentation through various means, such as increasing patient mem-
bership on the committee or implementing representative surveys 
through SAEM to assess patient perspectives. Addition of other mul-
tidisciplinary writing team members to represent stakeholders such 
as physician assistants, nurses, social workers, and family members 
of patients could be considered.

Assumed values and preferences

The GRACE- 2 writing team attempted to incorporate values such 
as diagnostic accuracy, pain control, risks of opioid medications, 
costs, ED LOS, adverse side effects such as radiation and iodinated 
contrast exposure, and health system– level concerns such as bed 
availability and impact on other patients. Nonetheless, shared de-
cision making with individual patients is necessary to target treat-
ment plans to the priorities of the patient at hand. Patients and 
practitioners may vary in their values and preferences with regard 
to these outcomes. Given the lack of any direct evidence to support 
the GRACE- 2 recommendations, patient and physician preferences 
should be strongly considered. The guideline should also be applied 
in the context of local policies and resources, such as the availability 
of CT, ultrasound, hospital capacity, outpatient follow- up services, 
and mental health resources.

Plans for updating these guidelines

We suggest that these guidelines should be updated at an interval 
of approximately 5 years or when significant new evidence emerges 
for the management of low- risk recurrent undifferentiated abdomi-
nal pain. Given the absence of direct evidence identified during our 

review, new research targeting the specific population using rigor-
ous methodology might substantially change recommendations.

Monitoring criteria for audit/feedback of 
implementation

Given that the GRACE- 2 recommendations are conditional and sup-
ported only by low- level indirect evidence, an audit mechanism may be 
inappropriate, other than to gather new research data to support future 
guidelines. The GRACE- 2 writing team does note that our review iden-
tified disparities in care including intensity of diagnostic resources and 
analgesia. The writing team discussed the possibility of implementing 
audit mechanisms to reduce these disparities. However, there may be 
medically indicated reasons for differences in care, such as avoidance 
of opioid medications in older adults or avoidance of ionizing radiation 
in children and young adults. Given the unknowns about the appropri-
ateness of such differences, and recognizing that unequal care may not 
always represent harmful discrimination, audit mechanisms to evalu-
ate disparities should be used with caution to identify areas for future 
research and to generate hypotheses, not to judge the quality of care.

CONCLUSIONS

No direct evidence exists to direct the care of patients with low- risk 
recurrent undifferentiated abdominal pain in the ED. Improved defi-
nitions are required to better define this population, and clinically 
relevant outcomes of interest should be described and studied with 
rigorous research methodology to inform future clinical guidelines.
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