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Do lesbian, gay, bisexual, transgender, and questioning
individuals have a higher prevalence of tobacco use than
their cisgender or heterosexual counterparts?

EVIDENCE-BASED ANSWER

Lesbian, gay, bisexual, transgender, and questioning
(LGBTQ) individuals are up to twice as likely to use
tobacco products compared with heterosexual and
cisgender individuals. Transgender individuals may
be more likely to use tobacco compared with cis-
gender individuals, although this effect may diminish
with adjustment for other sociologic variables. Bi-
sexual women are more likely to use tobacco, even
compared with other LGBTQ individuals (SOR: B,
cross-sectional studies).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001363

A2018 cross-sectional cohort study (N5198,057)

evaluated the relationship between sexual and

gender identity and tobacco use using data collected

through the Behavioral Risk Factor Surveillance Sys-

tem.1 The study included adults 18 years old and older

who were asked through a random digit dial phone

survey whether they had “ever smoked” (defined as

more than 100 cigarettes in a lifetime) or “currently

smoked.” Of the participants, 708 (0.36%) identified as

transgender and were further asked to identify as

male-to-female, female-to-male, or gender non-

conforming. Sexual minorities were determined by

asking participants if they identified as straight, lesbian

or gay, or bisexual; 6,450 participants (3.3%) identified

as a sexual minority. Answers of “other,” “don’t know,”

or “refuse” were excluded. Lesbian and gay adults

were more likely than straight adults to ever smoke

cigarettes (unadjusted odds ratio [OR] 1.2; 95% CI,

1.1–1.4) and currently smoke (unadjusted OR 1.5;

95% CI, 1.3–1.7). Transgender adults were signifi-

cantly more likely to currently smoke (unadjusted OR

1.5; 95% CI, 1.1–2.1), but after adjustment for de-

mographics, socioeconomic status, and other un-

healthy behaviors, the difference between

transgender and cisgender individuals was no longer

statistically significant. This study was limited by small

sample size of both gender and sexual minorities, as

well as lack of national representation (only 26 states

were surveyed).

A 2016 cross-sectional cohort study (N557,994),

using data from the 2012 to 2013 National Adult To-

bacco Survey, compared smoking rates of lesbian,

gay and bisexual with heterosexual individuals.2 Partic-

ipants were over 18 years old with interviews completed

via a random digit dial phone survey of landlines and cell

phones; 2,026 respondents identified as lesbian/gay,

bisexual, or “something else.” Respondents were asked

“Have you smoked at least 100 cigarettes in your entire

life?” and “Do you now smoke cigarettes every day,

some days, or not at all?”. Respondents who currently

smoked every day or some days and reported smoking

100 cigarettes or more in their lifetime were recorded as

current smokers. Prevalence estimates were calculated

for frequency of cigarette use and quit attempt in the

past 12 months. Overall, current cigarette smoking

was higher in sexual minority groups compared with

straight individuals (27% vs 17%; P,.001). Smoking

prevalence varied significantly among subgroups.

Amongwomen, prevalence of current cigarette smoking

was 14% for women who identified as straight, 22% for

those who identified as lesbian/gay (P,.05 compared

with straight women), and 36% for those who identified

as bisexual (P,.05 compared with straight women).

Among men, the prevalence of cigarette smoking was

26% for those who identified as gay and 21% for those

who identified as straight (P,.05). The prevalence of

sexual minorities in this sample size was lower com-

pared with more comprehensive demographic sur-

veys. Small sample sizes limited the ability to examine

patterns of tobacco use based on certain demographic

characteristics.

A 2017 cross-sectional cohort online survey study

(N517,372) examined past 30-day use of cigarettes, ci-

gars, and e-cigarettes in transgender individuals inde-

pendent of sexual orientation.3 The study included

Evidence-Based Practice Volume 25 • Number 1 • January 2022 1
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17,164 cisgender and 168 transgender individuals, 18

years old and older who were recruited via random digit

dialing supplemented by address-based sampling. To-

bacco users were oversampled to provide adequate

sample size for the group. Participants were excluded if

they failed to report their gender identity. Transgender

adults had a higher past 30-day use of any tobacco prod-

uct (40% vs 25%, P#.003) and current use of cigarettes

(36% vs 21%, P#.003) compared with cisgender adults.

Transgender individuals had significantly higher odds of

past 30-day tobacco use for any product (OR 2.0; 95%

CI, 1.3–3.1) compared with cisgender individuals. Limi-

tations included a small sample size that precluded sub-

group analysis beyond gender. Because the study

included only a single question identifying gender and

did not specify between sex assigned at birth and current

gender, the analysis based on male/female categoriza-

tion likely has crossover between gender groups and ex-

cluded nonbinary individuals.

Rebecca Rada, DO, MS, MBA

Theresa Drallmeier, MD
Saint Louis University Family Medicine Residency

St. Louis, MO

The corresponding author is Theresa Drallmeier; theresa.
drallmeier@health.slu.edu.
The authors declare no conflicts of interest.
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Extended direct oral
anticoagulation prophylaxis
after hospital discharge is
superior to placebo in
preventing thromboembolism
Bhalla V, Lamping OF, Abdel-Latif A, Bhalla M, Ziada K,
Smyth SS. Contemporary meta-analysis of extended
direct-acting oral anticoagulant thromboprophylaxis to
prevent venous thromboembolism. Am J Med. 2020;
133(9):1074–1081.e8.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001259

This meta-analysis and systematic review of four

phase III randomized controlled trials (N526,408)

examined the efficacy and safety of six weeks of a direct

oral anticoagulant (DOAC) for postdischarge thrombo-

prophylaxis compared with placebo in nonsurgical

hospitalized patients with risk factors for thrombosis.

Patients had a discharge diagnosis of congestive heart

failure New York Heart Association class III or IV, active

cancer, acute ischemic stroke, acute respiratory failure,

or infectious or inflammatory disease. After 6 to 10 days

of enoxaparin prophylaxis in-hospital, patients were

assigned to placebo or a reduced intensity regimen of

rivaroxaban 10 mg daily, apixaban 2.5 mg twice daily, or

betrixaban 80 mg daily for 30 to 45 days. The primary

outcome was the composite of total venous thrombo-

embolism (VTE) and VTE-related death. The secondary

outcome was the incidence of nonfatal symptomatic

VTE. The primary safety outcome was the incidence of

major bleeding. The primary outcome occurred in 2.9%

of patients in the DOAC group compared with 3.6% of

patients in the placebo group (odds ratio [OR] 0.79; 95%

CI, 0.69–0.91; P,.01). The secondary outcome oc-

curred in 0.48% of patients in the DOAC group com-

pared with 0.77% of patients in the placebo group (OR

0.62; 95% CI, 0.47–0.83; P,.01). Major bleeding oc-

curred in 0.58% of patients in the DOAC group com-

pared with 0.30% of patients in the placebo group (OR

1.9; 95% CI, 1.4–2.7; P,.01). Nonmajor bleeding was

similar (2.2% vs 1.2%; OR 1.8; 95%CI, 1.5–2.1;P,.01).

The number needed to treat (NNT) with a DOAC for 30 to

45 days after discharge to prevent a nonfatal symp-

tomatic VTE is 345, and NNT to prevent a fatal VTE is

899 patients. For major bleeding, the number needed to

harm (NNH) with DOAC use is 3089, whereas the NNH

for clinically relevant nonmajor bleeding was 110

patients. Cost-benefit analysis also favored extended

DOAC use.

Bottom Line: Extended thromboprophylaxis with

a DOAC after nonsurgical hospital discharge efficiently

reduces VTE events, improves mortality, and lowers

costs. Patients in this study had serious medical illness

and risk factors for thrombosis, and results may not be

generalizable to hospitalized patients at lower risk.

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been de-

scribed here.

Muhammad Nadeem Anwar, MD

Laura Morris, MD, MSPH
University of Missouri, Columbia, MO

The author declares no conflicts of interest.

Repeating bone mineral density
screening after 3 years does not
improve fracture risk prediction
Crandall CJ, Larson J, Wright NC, et al. Serial bone density
measurement and incident fracture risk discrimination in
postmenopausal women [published online ahead of print,
2020 Jul 27]. JAMA Intern Med. 2020; 180(9):1232–1240.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001257

Amulticenter prospective cohort study compared re-

peat bonemineral density (BMD) testing 3 years after

baseline screening to no additional testing for predicting

future risk of hip or major osteoporotic fracture (MOF) in

postmenopausal women (N57419 women, from

a Women’s Health Initiative sub-study on bone density).

At the time of repeat BMD testing, patients had a mean

Does this meet PURL criteria?

Relevant Yes Medical care setting Yes

Valid Yes Implementable Yes

Change in practice Yes Clinically meaningful Yes
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age of 66.1 years (range, 50–79 years at enrollment; 44%

younger than 65 years), mean BMI of 28.7 kg/m2, and

were 23% non-white. Women were excluded from the

study if they were treated with medications other than

vitamin D and calcium, missed follow-up after 3-year

BMD, reported a history of MOF at baseline or between

BMD testing, or if covariate data were missing. Approxi-

mately 3% of patients had osteopenia (T score#2.5).

Fractures were self-reported on annual questionnaires

and hip fractures confirmed using medical records.

During the study follow-up (mean, 9 years after second

BMD measurement), 139 women (1.9%) experienced

one or more hip fractures and 732 women (9.9%) expe-

rienced one or more major osteoporotic fractures.

Area-under-the-receiver-operating-characteristic

(AU-ROC) curve values for baseline BMD screening and

baseline plus 3-year BMD were similar in their ability to

discriminate women who would experience hip fracture

or MOF from women who would not. The AU-ROC to

predict future hip fracture was 0.71 (95% CI, 0.67–0.75)

for baseline total hip BMD, 0.61 (95% CI, 0.56-0.65) for

change in total hip BMD between baseline and 3-year

BMD, and 0.73 (95% CI, 0.69-0.77) for the combination

of baseline total hip BMD and change in total hip BMD.

AU-ROC values for femoral neck BMD and lumbar spine

BMD for the discrimination of hip fracture and of MOF

were very similar to those for total hip BMD. The AU-

ROC values were similar among age subgroups (,65

years, 65–74 years, $75 years). Associations between

change in bone density and fracture risk did not change

when adjusted for factors, including diabetes, race/

ethnicity, body mass index, or baseline BMD.

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been de-

scribed here.

Bottom Line: Repeat BMD testing at three years does

not improve hip or MOF risk prediction in postmeno-

pausal women beyond that of the initial screening.

Associations between bone density and future fracture

risk were the same when adjusted for risk factors, includ-

ing diabetes, age, race and ethnicity, baseline BMD, and

BMI. BMD testing should not be repeated at three years

in women who do not initially require treatment of low

bone density.

Alexander Zweig, MD

Laura Elizabeth Morris, MD, MSPH
University of Missouri FP Columbia (Founding)

Columbia, MO

The authors declare no conflicts of interest.

Potential association between
initiation of pulmonary
rehabilitation within 90 days
after hospitalization for COPD
and improved 1-year all-cause
mortality
Lindenauer PK, Stefan MS, Pekow PS, et al. Association
between initiation of pulmonary rehabilitation after hospi-
talization for COPD and 1-year survival among medicare
beneficiaries. JAMA. 2020; 323(18):1813-1823.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001320

Investigators performed a retrospective cohort study on

claims data for fee-for-service Medicare beneficiaries

hospitalized with COPD. They examined the relationship

between initiation of pulmonary rehabilitation within 90

days of discharge and 1-year all-cause mortality. A total

of 197,376 patients (mean age 76.9 years old, and 58.6%

female) were enrolled, with 2,721 (1.5%) of those patients

initiating pulmonary rehabilitation within 90 days of hos-

pital discharge. The study excluded patients who un-

derwent pulmonary rehabilitation within the year prior,

hospitalizations over 31 days, discharge to long-term

care facilities, deaths within 30 days of discharge, and

medical conditions that limit utilization of rehabilitation.

Total deaths in the cohort in one year was 38,302

(19.4%), with mortality in 198 (7.3%) of those who initi-

ated pulmonary rehabilitation within 90 days of dis-

charge. One-year survival was associated with initiation

of pulmonary rehabilitation within 90 days with an abso-

lute risk difference –6.7% (95% CI, –7.9% to –5.6%);

Does this meet PURL criteria?

Relevant Yes Medical care setting Yes

Valid Yes Implementable Yes

Change in practice Yes Clinically meaningful Yes
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hazard ratio 0.63 (95% CI, 0.57 to 0.69). The population

of patients who enrolled in pulmonary rehabilitation within

90 dayswas younger (mean 74.5 vs 77 years), more often

men (47.6% vs 41.3%), more often non-Hispanic white

(92.6% vs 85.1%), lived closer to rehabilitation facility

(mean 5.8 vs 9.8 miles), were more likely to have no

previous admissions (61.9% vs 52.4%), but were more

likely to receive home oxygen therapy before hospitali-

zation (39.4% vs 31.7%).

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been de-

scribed here. An additional literature search was con-

ducted by searching DynaMed, UpToDate, and PubMed

with the terms “Pulmonary rehabilitation” and “COPD” to

find additional literature to place this research into the con-

text of current clinical practice.

Bottom line: This study demonstrates a possible asso-

ciation between initiation of pulmonary rehabilitation

within 90 days of hospital discharge after admission for

COPD and improved 1-year all-causemortality. Similar to

previous small meta-analyses, this study’s conclusions

are influenced by multiple variables. A large, prospective,

randomized controlled trial is needed to support the ben-

efit of early pulmonary rehabilitation after COPD

exacerbation.

Jason S. Lanham, MD

Thomas M. Neubauer, MD

John S. Earwood, MD
Dwight D. Eisenhower Army MC FMR, Fort Gordon, GA

The authors declare no conflicts of interest.
The opinions and assertions contained herein are those
of the authors and are not to be construed as official or as
reflecting the views of the US Army Medical Department,
the Army at large, or the Department of Defense.

Anticoagulation and antiplatelet
therapy for stable CAD? As good
as it sounds?
Bhatt DL, Eikelboom JW, Connolly SJ, et al. Role of
Combination Antiplatelet and Anticoagulation Therapy in
Diabetes Mellitus and Cardiovascular Disease: Insights
From the COMPASS Trial. Circulation. 2020;141(23):
1841-1854.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001329

This post-hoc analysis of the COMPASS trial (a

double-blind randomized controlled trial [RCT])

compared cardiovascular outcomes in diabetic patients

on low-dose rivaroxaban with aspirin versus placebo with

aspirin.

The COMPASS trial was a multicenter, multi-country

RCT of 27,395 patients with stable coronary artery dis-

ease (CAD) or peripheral artery disease (PAD) comparing

5 mg rivaroxaban twice daily (BID) versus acetylsalicylic

acid (ASA) plus 2.5 mg rivaroxaban BID versus ASA plus

placebo. Patients deemed to have higher risks of bleed-

ing, such as recent intracerebral hemorrhage, or whomet

criteria for full anticoagulation were excluded. This sub-

group analysis identified 6,922 patients from the COM-

PASS trial with diabetes and 11,356 patients without

diabetes from the intervention (rivaroxaban plus ASA,

n59,152) and control (placebo plus ASA, n59,126)

arms. The primary efficacy endpoints were cardiovascu-

lar death, myocardial infarction, stroke, and a composite

of these over the 36-month trial period. Secondary out-

comes included all-cause mortality and all major vascular

events. The primary safety endpoint was major bleeding

events. In both groups, a similar composite relative risk

reduction was noted for patients on rivaroxaban plus as-

pirin in both the diabetic and the nondiabetic groups (di-

abetes hazard ration [HR] 0.74; 95% CI, 0.61–0.90,

number needed to treat [NNT]544; and nondiabetes

HR0.77; 95%CI, 0.64–0.93, NNT573). However, despite

the apparent absolute risk reduction in all-cause mortality

for diabetic patients compared with nondiabetic patients

(absolute risk reduction 1.9 vs 0.6, Pinteraction5.02),

because of the higher baseline risk for thosewith diabetes,

Does this meet PURL criteria?

Relevant Yes Medical care setting Yes

Valid No Implementable No

Change in practice No Clinically meaningful No
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the authors stated both groups ultimately derived similar

benefits in NNT. Furthermore, a statistically significant in-

creased risk of bleeding was noted in both groups (diabe-

tes HR 1.7; 95% CI, 1.3–2.3; number needed to harm

[NNH]576; and non-diabetes HR 1.7; 95% CI, 1.3–2.2;

NNH580).

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been de-

scribed here.

Bottom line: Although a reduction in the absolute risk of

adverse cardiovascular outcomes was noted for diabetic

patients with stable CAD or PAD on low-dose rivaroxaban

with aspirin, this benefit was offset by the increased risk of

significant bleeding events. The study demographics may

not adequately represent the diversity of patients seen in

primary care in the United States (only 1% of patients were

identified as Black), and there may still be cost concerns for

patients starting long-term direct oral anticoagulants. For

patientswith stableCADor PAD, theCOMPASS trial overall

suggested benefit with low-dose rivaroxaban and aspirin

therapy; however,whether the diabetic subgroup’s benefits

outweighs treatment risk will require further investigation.

Jessica Bull, MD

Roxanne Radi, MD, MPH
University of Colorado FMR, Denver, CO

The authors declare no conflicts of interest.
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Robotic versus
laparoscopic, for patient or
for practice?

Robotic inguinal versus
transabdominal laparoscopic
inguinal hernia repair: the RIVAL
randomized clinical trial
Prabhu AS, Carbonell A, Hope W, et al. Robotic In-
guinal versus Transabdominal Laparoscopic Inguinal
Hernia Repair: The RIVAL Randomized Clinical Trial.
JAMA Surg. 2020. doi: 10.1001/jamasurg.2020.0034.
DOI 10.1097/EBP.0000000000001180

KEY TAKEAWAY: Robotic inguinal repairs, compared

with laparoscopic repairs, have similar patient post-

operative pain, quality of life, mobility, scarring, and

wound healing, despite higher cost, surgeon frustra-

tion, surgeon work, and longer operating times.

STUDY DESIGN: Prospective, single-blinded random-

ized clinical trial.

LEVEL OF EVIDENCE: STEP 3.

BRIEF BACKGROUND INFORMATION: Popularity of

robotic over laparoscopic surgeries is rising because of

claims of decreased postoperative pain and improved

surgeon ergonomics, without direct trials between the

techniques.

PATIENTS: Patients 21 years old and older undergoing

unilateral inguinal hernia repair without history of open

abdominal surgery nor preperitoneal mesh, and BMI

#40 kg/m2.

INTERVENTION: Robotic transabdominal preperitoneal

inguinal hernia repair.

CONTROL: Laparoscopic transabdominal preperitoneal

inguinal hernia repair.

OUTCOME: Patient outcomes: postoperative pain, health-

related quality of life, mobility, wound healing, and scarring.

SYSTEM OUTCOMES: Surgeon ergonomics, and sur-

geon workload.

METHODS BRIEF DESCRIPTION:
c This patient blinded prospective randomized clinical
study was conducted from April 2016 to 2019 in 6 U.S.
hospitals. Transabdominal preperitoneal hernia repairs
performed by attending surgeons on patients 21 years
old and older with body mass index #40 kg/m2, for first
or recurrent unilateral inguinal hernias, without history of
open abdominal surgery or mesh in preperitoneum. Ex-
clusion criteria were open, strangulated, or bilateral
repairs, patients with advanced liver or renal disease, or
those unable to give consent. Patients were randomly
assigned to robotic or laparoscopic surgery and were
asked on follow-up to rank pain using visual analogue
scale (VAS 0–100, 05no pain and 1005worst pain), mo-
bility using Physical Activity Assessment Tool, scarring
using Stony Brook Scar Evaluation Form, and quality of
life using 36-ItemShort FormHealth Survey (SF-36). After
each case, surgeons reported perceivedmental workload
using NASA Task Load Index Scale (NASA-TLX; 1–100,
lower5lower workload) and ergonomics using Rapid Up-
per LimbAssessment (RULA; 5–65increased risk ofmus-
culoskeletal injury, $75imminent risk of injury). Costs
included total, operating room, and materials.

INTERVENTION (# IN THE GROUP): 48.

COMPARISON (# IN THE GROUP): 54.

FOLLOW UP PERIOD: Preoperative, 1 week, and 1

month postoperative.

RESULTS: Patient-reported outcomes at preoperative

(pain VAS 18.8 laparoscopic vs 15.2 robotic; P5.42), 1

week postoperative (VAS 4.60 vs 5.53; P5.86), and 1

month postoperative visits (VAS –7.92 vs –7.00 [from base-

line]; P5.85) were all similar.
c Increased frustration (NASA-TLX 32.7 robotic vs 20.1
laparoscopic, P5.004), effort (NASA-TLX 36.7 vs 27.4,
P5.05), and mental workload (NASA-TLX 27.5 vs 21.9,
P5.10) reported by surgeons for robotic repairs, with
worse upper limb ergonomics (RULA left: 10.3 vs 9.8,
P5.31, right: 10.2 vs 10.1, P5.94).

c Similar 30-day wound morbidity and overall adverse events
(including superficial site infections, purulent drainage, uri-
nary retention), and unanticipated hospital admissions, de-
spite higher cost and longer operating time (including
dissection of hernia, mesh fixation, and peritoneal closure).

LIMITATIONS:
c Pilot study, requiredonly 25casesminimum tobeproficient.
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c Only studied preoperative, 1 week postoperative, and 1
month postoperative.

c Journal results for pain is different from those in supple-
mental (eTable4).

Cindy Sun, DO, MS

Katheryn Norris, DO

The author declares no conflicts of interest.

This project is supported by the Health Resources and
Services Administration (HRSA) of the U.S. Department of
Health and Human Services (HHS) as part of an award to-
taling $900,000 with 37% financed with nongovernmental
sources. The contents are those of the author(s) and do not
necessarily represent the official views of, nor an endorse-
ment, by HRSA, HHS, or the U.S. Government. For more
information, please visit HRSA.gov.

Is routine CSF testing of
infants with a positive UA
necessary?

Testing for meningitis in febrile
well-appearing young infants
with a positive urinalysis
Wang ME, Biondi EA, McCulloh RJ, et al. Testing for
meningitis in febrile well-appearing young infants
with a positive urinalysis. Pediatrics. 2019; 144(3):
e2083979 DOI 10.1097/EBP.0000000000001199

KEY TAKEAWAY: In infants seven to 60 days old with

a positive urinalysis and treated for UTI without cere-

brospinal fluid (CSF) testing, no cases of delayed men-

ingitis were diagnosed within seven days of discharge.

Routine CSF testing in these infants may not be

necessary.

STUDYDESIGN:Retrospective cohort study (N520,570).

LEVEL OF EVIDENCE: STEP 3.

BRIEF BACKGROUND INFORMATION: Infants with

a positive urinalysis are typically considered “high risk”

and CSF evaluation is recommended. Risk factors

associated with CSF testing in infants with positive urinal-

ysis and risk of delayed diagnosis of bacterial meningitis

in patients without CSF testing is unknown.

PATIENTS:Well-appearing febrile ($38˚C) infants seven

to 60 days oldwith a positive urinalysis who received treat-

ment for UTI after presenting to the emergency or inpatient

setting with no comorbidities or diagnosis of bronchiolitis

and not transferred to/from another facility.

INTERVENTION: CSF testing.

CONTROL: No CSF testing.

OUTCOME: Primary: Diagnosis of delayed meningitis.

SECONDARY: Risk factors associated with CSF testing.

METHODS BRIEF DESCRIPTION: Data obtained from

124 hospitals participating in the American Academy of

Pediatrics quality improvement project, Reducing Exces-

sive Variability in Infant Sepsis Evaluation. Age was di-

vided into seven to 30 and 31 to 60 days of age. These

groups were examined for factors associated with CSF

testing and evaluated for delayed meningitis via chart re-

view from September 2015 to November 2017.

INTERVENTION (# IN THE GROUP): 2,511.

COMPARISON (# IN THE GROUP): 1,061.

FOLLOW UP PERIOD: Delayed meningitis: diagnosis

within seven days of the date of treatment or hospital

discharge.

RESULTS:

PRIMARY OUTCOME:
c 3,572 infants had a positive urinalysis, 2,511 (70.3%)
underwent CSF testing ranging from 64% to 100% for
infants seven to 30 days old and 10% to 100% for infants
31 to 60 days old.

c In infants with a positive urinalysis, without CSF testing,
who were treated for urinary tract infection, no cases of
delayedmeningitis (0%; 95%CI, 0%–0.6%) were noted;
however, these infants were predominantly aged 31 to 60
days.

SECONDARY OUTCOME:
c Infants with positive UA received CSF testing more fre-
quently than infants with negative UA (70.0% vs 58.1%,
P,.001); however, no significant difference was noted in
the percentage treated for bacterial meningitis (0.7% vs
0.9%, P5.37).

c Factors that increased likelihood of CSF testing
included being seven to 30 days of age (adjusted odds
ratio [aOR] 4.6; 95% CI, 3.8–5.5), abnormal inflamma-
tory markers (aOR 2.2; 95% CI, 1.8–2.5), and setting of
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hospitals with .300 febrile infants per year (aOR 1.8;
95% CI, 1.2–2.6).

LIMITATIONS:
c Risk of discrepancy in interrater reliability for outcome
assessment.

c Detailed data on patients not collected potentially
impacting regression analysis.

c Inflammatory marker testing inconsistent across sites.

c Delayed meningitis may have presented after the seven-
day follow-up.

Emma Murugaverl, DO
Samaritan Health Services, Corvallis, OR

The author declares no conflicts of interest.
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What are the common side effects of glucagon-like
peptide 1 agonists in older adults with diabetes?

CASE PRESENTATION

You are seeing a 71-year-old woman with type 2
diabetes mellitus and obesity currently on metformin
monotherapy. She feels she has maximized thera-
peutic lifestyle changes and her HbA1c is persistently
8.5% to 8.7%, with a goal of less than 8.0%. She is
otherwise healthy. She has read about glucagon-like
peptide 1 (GLP-1) agonists that could reduce her
weight but is concerned about possible side effects.
She asks which side effects are most common with
these medications.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001393

Bottom Line
When treating type 2 diabetes in older adults, com-

mon side effects of GLP-1 agonists include weight

loss, nausea, vomiting, diarrhea, and hypoglycemia.

The frequency of most side effects is similar in patients

.65 years old when compared with younger patients,

but hypoglycemia seems more common in older pa-

tients when a GLP-1 agonist is added to insulin or a

sulfonylurea.

Evidence Summary
An industry-funded retrospective pooled analysis of

five randomized controlled trials (RCTs; N55,171) ex-

amined the efficacy and safety of once-weekly dulaglu-

tide in patients with type 2 diabetes, comparing those

65 years old and older (n5958, 19%) with those ,65

years old.1 The included RCTs evaluated the efficacy

and safety of dulaglutide as monotherapy and in com-

bination with other antihyperglycemics compared

head-to-head against other antihyperglycemics over

26 weeks (258 patients $65 years old received dula-

glutide 0.75 mg weekly and 318 patients$65 years old

received dulaglutide 1.5 mg weekly). The reported out-

comes included change in HbA1c, change in weight,

rates of hypoglycemia, and rates of gastrointestinal

adverse effects. Weight loss data were reported

graphically for individual RCTs, but numerical data

and statistical significance were not reported. Weight

loss was similar in patients $65 years old compared

with patients ,65 years old in all dulaglutide treatment

groups and was in the range of 0 to 3 kg. The incidence

of documented hypoglycemia (blood glucose,70 mg/

dL) was reported for individual RCTs by treatment

group and category of hypoglycemia (symptomatic,

asymptomatic, and nocturnal). A small percentage of

patients treated with dulaglutide alone or in combina-

tion with metformin or pioglitazone reported docu-

mented symptomatic hypoglycemia (age $65 years

old: 0–5.4%; age ,65 years old: 2.7–5.6%). A higher

percentage of patients treated with dulaglutide in com-

bination with metformin and glimepiride experienced

documented symptomatic hypoglycemia (age $65

years old: 26–35%; age ,65 years old: 31–32%). The

majority of patients treated with dulaglutide in combi-

nation with metformin and insulin lispro experienced

symptomatic hypoglycemia (age $65 years old:

71–75%; age ,65 years old: 80–85%), with high rates

of hypoglycemia (age $65 years old: 29–33 events/

patient/year; age ,65 years old: 33–41 events/

patient/year). Gastrointestinal adverse events were

pooled across RCTs. Nausea was the most common

event in the elderly and more likely at higher doses,

but similar to patients ,65 years old (age $65 years

old: 23% at 1.5 mg vs 13% at 0.75 mg; age ,65 years

old: 20% at 1.5 mg vs 12% at 0.75 mg). Similar

dose-dependent side effects were seen with diarrhea

(age$65 years old: 14% at 1.5 mg vs 8.9% at 0.75 mg;

age,65 years old: 12% at 1.5 mg vs 8.9% at 0.75 mg)

and vomiting (age $65 years old: 10% at 1.5 mg vs

8.5% at 0.75 mg; age ,65 years old: 10% at 1.5 mg

vs 6.3% at 0.75 mg).

A retrospective pooled analysis of six RCTs

(N52,783) examined the efficacy and tolerability of

once-weekly liraglutide in patients with type 2 diabetes,

comparing those 65 years old and older (N5552, 20%)

with those ,65 years old.2 The RCTs evaluated the ef-

fects of weekly liraglutide as monotherapy and in combi-

nation with other antihyperglycemics compared head-to-
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head against other antihyperglycemics over 26 weeks.

The reported outcomes included change in HbA1c,

weight change, blood pressure change, and rates of hy-

poglycemia, nausea, vomiting, and diarrhea. Weight loss

was statistically significant compared with placebo in

both age groups at the 1.8 mg dose (average loss of

2.1 kg in the elderly and 1.7 kg in participants,65 years

old; P,.05) but was not significant at the 1.2 mg dose for

those$65 years old. No statistically significant difference

in weight changewas noted between the older and youn-

ger age groups. Change in systolic blood pressure com-

pared with placebo was not statistically significant in the

elderly, whereas diastolic blood pressure was signifi-

cantly reduced compared with placebo, but the effect

was mild (mean difference21.47 mmHg; P,.05). Hypo-

glycemia, nausea, and diarrhea were reported, but sta-

tistical significance was not present. Hypoglycemia

requiring third-party assistance was only noted in pa-

tients using concurrent sulfonylureas. Minor hypoglyce-

mia, defined as glucose ,56 mg/dL in a patient able to

treat themselves, was more common at the 1.8 mg dose

(15.2%) in older adults but less common at the 1.2 mg

dose (4.3%) relative to placebo (9.1%). The other side

effects showed a dose-dependent response. Nausea

was the most common event seen in older patients

(24.5% at 1.8 mg vs 20.5% at 1.2 mg vs 2% in placebo),

followed by diarrhea (13% at 1.8 mg vs 13.5% at 1.2 mg

vs 2% placebo) and vomiting (7.4% at 1.8 mg vs 5.4% at

1.2 mg vs 3% placebo). The incidence of gastrointestinal

adverse events was not grossly different from younger

patients. Of note, withdrawal of therapy because of ad-

verse events was higher in older adults (13% at 1.8 mg,

9.7% at 1.2 mg vs 2.0% with placebo) relative to younger

adults (7.6% at 1.8 mg, 7.2% at 1.2 mg vs 3.1% with

placebo).

An industry-funded retrospective pooled analysis of six

RCTs (N53,188) examined the efficacy and safety of daily

lixisenatide in patients with type 2 diabetes who were 65

years old or older (n5623) with those ,65 years old.3 The

RCTs evaluated lixisenatide as monotherapy and in combi-

nation with other antihyperglycemics compared head-to-

head against other antihyperglycemics over 24 weeks.

Symptomatic hypoglycemia was defined as blood glucose

,60 mg/dL or prompt symptom resolution with glucose

administration. The incidence of symptomatic hypoglycemia

was reported separately for each RCT and statistical signif-

icance was not assessed. Symptomatic hypoglycemia was

more common when lixisenatide was combined with insulin

and sulfonylureas. A small percentage of patients treated

with lixisenatide alone or in combination with metformin ex-

perienced symptomatic hypoglycemia (age $65 years old:

0–4.7%; age ,65 years old: 1.9–2.9%) compared with a

larger percentage of patients treated with lixisenatide com-

bined with sulfonylureas (age $65 years old: 19–22%; age

,65 years old: 14–16%), and an even larger percentage of

patients treated with lixisenatide combined with basal insulin

(age$65 years old: 27–42%; age,65 years old: 28–29%)

or lixisenatide combine with basal insulin and a sulfonylurea

(age $65 years old: 53%; age ,65 years old: 45%). Other

reported adverse events included nausea, vomiting, diar-

rhea, abdominal pain, and dyspepsia. These were pooled

across RCTs, but statistical significance compared with pla-

cebo or between age groups was not reported. Comparing

those,65 years old versus$65 years old versus$75 years

old, respectively, taking lixisenatide, nausea was present in

26% versus 29% versus 33% compared with 5.8% to 7.8%

in the placebo groups, vomiting in 9.7% versus 14% versus

13% compared with 0% to 2.5% in the placebo groups,

diarrhea in 8.1% versus 9.2% versus 6.3% compared with

0% to 6.5% in the placebo groups, abdominal pain in 4.1%

versus 4.7% versus 2.1% compared with 0% to 3.4% in the

placebo groups, and dyspepsia in 3.5% versus 6.3% versus

4.2% compared with 0% to 0.4% in the placebo groups.

CASE CONCLUSION

You agree with the patient that a GLP-1 agonist is
likely to decrease her weight. You add that common
side effects seen in both younger and older patients
include nausea, vomiting, diarrhea, and abdominal
discomfort. Hypoglycemia is not expected to be
more commonwhen combinedwithmetformin alone
but is a significant concern when combined with in-
sulin or sulfonylureas.

Mark Wirtz, MD
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Department of Family Medicine and Community Health,

University of Wisconsin–Madison, Madison, WI
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fammed.wisc.edu.
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Is therean increasedrisk for
dementia in older patients
receiving proton pump
inhibitors?

EVIDENCE-BASED ANSWER

Use of proton pump inhibitors does not appear to be
correlated to the risk of dementia in elderly patients
(SOR:B, meta-analyses of observational studieswith
limitations).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001220

A2019 meta-analysis of 10 studies (4 cohort, 4

case-control, 1 cross-sectional, and 1 population-

based longitudinal study; N5642,305) assessed the corre-

lation between proton pump inhibitor (PPI) use and the

development of dementia or Alzheimer disease in adults.1

Patients’ average age ranged from 56 to 86 years old and

percent male from 26% to 59%. Studies lasted 4 to 8 years

with follow-upevery 12 to18months.DoseandbrandofPPI

were not specified and methods of confirmation varied by

study including pharmacy records or self-report. Diagnosis

of dementia was based on DSM-IV, Cognitive Abilities

Screening Instrument, and coding guidelines. PPI use was

not associated with dementia (10 studies, N5642,305;

hazard ratio [HR] 1.0; 95% CI, 0.9–1.2). In a subset of five

studies examining the association of PPI and risk of the

specific diagnosis of Alzheimer disease, no significant as-

sociation was found (n5421,079; HR 0.96; 95% CI,

0.8–1.1). No evidence of publication bias was noted. Sig-

nificant heterogeneity was not explained by age or sex.

Limitations included exclusion of unpublished and non-

English-language papers. Because many of the eligible

studies were case-control studies (4 studies, n5475,272),

potential selection and recall bias was present.

A 2016 cohort study (N5148) examined the possible

link betweenPPI use and lower scoresondementia testing.2

This studywas not included in themeta-analysis because of

its testing instrument. Patients weremore than 65 years old,

community dwelling, and did not have a previous diagnosis

of dementia. Long-term PPI use was defined as more than

sixmonths of continuous use in the previous three years and

based on patient report and short questionnaire. The mean

age was 75 years old with over 66% female patients. Mini-

mental status examination (MMSE,a30-point screening test

for cognitive impairment, where a score of 20–24 indicates

mild dementia) and a clock drawing test (CDT, a visuospatial

screen for dementia, scored 0–10 in this study with no

threshold reported) were administered to all patients.

Patients who used PPIs scored lower on the MMSE com-

pared with control (27/30 vs 29/30; P5.004). Scores with

the CDTwere also lower in the PPI group comparedwith no

PPI use (average 7/10 vs 8/10; P5.02). Long-term PPI use

was associated with increased risk of dementia range score

on theMMSE comparedwith no PPI use after controlling for

history of diabetes and hypertension (24% vs 11%; odds

ratio 3.7; 95% CI, 2.2–19.2; P5.002). Limitations included

small sample size, subjective report of PPI use, and lack of

adjustment for confounding factors.
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Do CBT-based
interventions reduce
occupational stress and
burnout among physicians
in developed countries?
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EVIDENCE-BASED ANSWER

There is a moderate improvement in work-related
stress outcomes among physicians receiving cog-
nitive behavioral therapy (CBT)-based interventions
versus no interventions (SOR: B, meta-analysis of
randomized controlled trials and controlled trials).
Physicians participating in a CBT-based stress
management course may demonstrate improve-
ment in psychologic stress more than those partici-
pating in non-CBT–based interventions (SOR: C,
nonrandomized controlled trial).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001288

A2015 meta-analysis of 58 studies (54 randomized

controlled trials [RCTs] and 4 controlled before-and-

after studies) aimed at preventing psychological stress in

7,188 healthcare workers (5% physicians), nurses, and

nursing and medical students.1 Interventions included

CBT, combined CBT with relaxation, compared with

controls (no intervention or wait-listed control groups). The

primary outcome was psychological stress measured by

validated scales for burnout, stress, quality of life, etc.

Low-quality evidence showed that CBT with or without

relaxation was no different than no intervention in reducing

stress symptoms at one month in healthcare workers

(7 trials, n5332 [23% physicians]; standard mean differ-

ence [SMD] –0.27; 95% CI, –0.66 to 0.13). CBT with or

without relaxation compared with no intervention reduced

stress levels a small degree at 1 to 6 months and a mod-

erately large degree at more than six months of follow-up

(7 trials, N5549 [less than 1% physicians]; SMD –0.38;

95% CI, –0.59 to –0.16 and 2 trials, N5157 [unknown

number of physicians]; SMD –1.04; 95% CI, –1.4 to –0.7).

In a subgroup of only physicians, there was a moderate

improvement with CBT over no intervention on any stress-

related outcome at one month (2 studies, n5106; SMD

–0.59; 95% CI, –1.0 to –0.18). The studies included

interventions other than CBT training (ie, studies also in-

cluded mental/physical relaxation and changing work

schedules).

A 2004 Australian nonrandomized controlled study

involving 110 general practitioner physicians (GPs)

evaluated CBT for reducing stress.2 GPs in the treat-

ment arm (n585) received a 5-week, 15-hour CBT

stress management course while those in the control

group (n525) received a similar length, non-CBT pro-

fessional development course. Physicians were incen-

tivized by granting professional development points.

Physicians were mostly between the ages of 40 and

60 years old (gender breakdown not reported) with

the greatest number graduating from medical school

20 to 29 years prior (treatment group 38% vs control

group 44%). Treatment group physicians were more

likely to be in a group practice than those in the control

group (71% vs 56%). Self-assessment outcomes

scored from validated tools assessed work-related dis-

tress and general psychologic stress. The 36-point

general health questionnaire, with higher scores indi-

cating higher stress and$12 points set as minimum for

high stress, assessed general psychological distress.

The assessments were performed at baseline and at

four weeks for both the treatment and the control

groups. Compared with the control group, GPs in the

treatment group demonstrated a 50% reduction versus

a 13% increase in general psychological stress (14

points pre to 10 points post vs 12 points pre and 13

points post; P5.001). There was no difference be-

tween the improvements in both groups for work-

related distress, work-related morale, and quality work

life. Limitations of the study included lack of randomi-

zation, inequivalent comparison group numbers, and

lack of reporting of gender breakdown.
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Does the utilization of
medical scribes reduce
physician burnout in
primary care settings?

EVIDENCE-BASED ANSWER

A paucity of evidence exists regarding the effects of
scribe use on physician burnout in family medicine.
Scribe utilization may improve physician workplace
satisfaction and decrease burnout in academic out-
patient internal medicine clinics (SOR: C, small pre-
post trials).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001325

A2018 three-month prospective pre-post study in an

academic general internal medicine clinic assessed

the impact of scribes on physician satisfaction, burnout,

time spent on the electronic health record (EHR), and

patient satisfaction (n56 physicians, 1 scribe).1 Physi-

cians were selected based on interest and clinic

schedule to allow scribe employment. A professionally

trained scribe was employed full-time and worked with

each physician for one session per week with remaining

time divided across the faculty. Surveys were completed

one week before and after the pilot. The pre-pilot

21-item and post-pilot 44-item surveys were created

by the study group and included adapted questions

from validated Consumer Assessment of Healthcare

Physicians and Systems Clinician & Group Survey and

the single-item burnout assessment. Physicians rated

their burnout using a 5-point scale ranging from 1 to 5,

with five reflecting the highest level of burnout and

scores of greater than or equal to three indicating

burnout. Patient satisfaction was categorized into

“strongly agree”, “agree,” “neutral,” “disagree,” and

“strongly disagree”. No identified change was observed

in reported burnout (1 of 6 participants reported burnout

symptoms both preintervention and postintervention).

Workplace satisfaction markers showed improvement

from presurvey to postsurvey, namely, fewer physicians

felt rushed during visits (6 vs 0), dissatisfied with clinic

workflow (6 vs 2), or felt like they were spending

too much time on the computer during visits (5 vs 0).

More felt satisfied with overall EHR use (2 vs 4). Because

of small sample size, statistical testing of significance

was not performed for these measures. A decrease in

physician-reported postclinic EHR documentation time

was noted (mean 0.76 hours with scribe vs 1.7 hours

without, P5.02). Patient satisfaction was not signifi-

cantly affected by scribe utilization with respect to

physician explanations (85% satisfied with scribe pres-

ent vs 87% without, P..5), time spent in room (85% vs

85%, P..5), or physician computer use (83% vs 85%,

P..5). Limitations included small sample size, single-

site, short duration, use of only one scribe, limited

generalizability, and low sensitivity for burnout via one-

item assessment.

A 2017 four-month prospective pre-post study in

an academic general internal medicine clinic assessed

the impact of clerical support on physician satisfac-

tion, productivity, documentation timeliness, and atti-

tudes toward clerical support staff (n57 physicians, 1

scribe).2 The physicians practiced part-time, together

averaging 19 half-day sessions per week. The group

hired support staff without formal scribe training but

familiar with the EHR. The staff member assisted with

order entry (laboratories, tests, imaging, and referrals),

EHR documentation of previsit health maintenance,

updating the medical history, and test results entry

from outside facilities. Physician satisfaction was de-

fined as quality of life (QOL) and personal balance;

each was assessed with validated self-administered

single-item 5-point Likert scale questions. Regarding

QOL, one indicated the worst QOL and five indicated

optimal QOL. Responses were categorized as good

(4–5), neutral (3), and bad (1–2). Regarding personal

balance, 1 indicated the least satisfaction with balance

between personal and professional life and five the

most satisfied. Responses were categorized as satis-

fied (3–5) or low satisfaction (1–2). Burnout was

assessed with two questions adapted from the Mas-

lach Burnout Inventory using a 7-point Likert scale,

with one indicating “never,” seven indicating “every

day” and a score of five or higher (at least once a week)

indicating burnout. Physician productivity was

assessed by comparing current and historical work

relative value units (wRVUs) for five of seven physicians
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who worked in the clinic for many years. Timeliness

was tracked with two subjective (5-point Likert scale)

questions about when documentation was completed

after hours or on weekends, with a higher score indi-

cating more time spent documenting during those

times. A focus group was conducted with all physi-

cians two months postintervention to assess attitudes

toward the new staff and workflow changes. Statistical

significance was not assessed given the small sample

size. Physicians reporting “good” QOL improved from

71% (5 of 7) to 100% (7 of 7). Personal balance im-

proved from 43% (3 of 7) to 71% (5 of 7). Burnout de-

creased from 43% (3 of 7) to 14% (1 of 7), and feelings

of callousness decreased from 14% (1 of 7) to 0% (0 of

7). wRVUs increased for four of five physicians, aver-

aging 20.5% (range –9.2% to 27.5%). Subjective per-

ception of timeliness improved with fewer physicians

reporting incomplete documentation at clinic’s end

(from 100% to 57%) and fewer physicians completing

notes on weekends (from 86% to 57%). Focus group

discussions noted increased feelings of support, abil-

ity to focus on patient care, and decreased stress and

fatigue. Physicians “ordered more preventive studies,

participated more freely in other academic duties, and

experienced improved patient interactions.” They felt

working closer with clinic staff decreased feelings of

alienation and created more positive environment.

Limitations included small sample size, single-site,

short duration, use of only one support staff, limited

generalizability, limited detection of burnout via two-

item assessment only.
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Does outpatient monitoring
of opioid-dependent patients
after release from an
inpatient rehabilitation help
prevent relapses/overdoses?

EVIDENCE-BASED ANSWER

Psychosocial treatment added to pharmacological
treatmentsmoderately decreases subsequent use of
opiates (strength of recommendation [SOR]: A,
meta-analysis of randomized controlled trials [RCTs]
and controlled clinical trials). Both individual coun-
seling and participation in a 12-step program after
discharge from inpatient detoxification is associated
with higher abstinence rates (SOR: B, single RCT).
Time to relapse may be shorter for those who receive
no formal aftercare after inpatient opioid de-
toxification (SOR: C, small observational study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001400

A2011 meta-analysis of 11 randomized controlled

trials (RCTs; N51,592) compared psychosocial and

pharmacologic treatments versus pharmacologic treat-

ment alone for opioid detoxification.1 Patients were

67.5%male, had an average age of 35 years old, and had

history of heroin use (8–11 years). Exclusion criteria in-

cluded age less than 18 years old and pregnant women.

The psychosocial treatments included behavioral ther-

apy, counseling sessions (psychoeducation about de-

toxification misperceptions), therapeutic alliance

intervention (discuss treatment goals and develop

patient/counselor bond), contingency management

(monetary reward for appropriate urine drug screen

results), case management (access community resour-

ces), and employment and family therapy. The duration of

psychosocial treatment ranged from 1 day to 12 months

and the frequency of treatments ranged from daily to

every two weeks. The pharmacologic treatments in-

cluded methadone (starting doses 30–90 mg/d with
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some tapers and some fixed doses) or buprenorphine

(starting doses 4–8 mg/d with some increases in dose

and some tapers). The primary outcomes were the

number of patients completing the program (1 day to 12

months), use of opiates during treatment measured by

intermittent urinalysis, and number of patients abstinent

at follow-up (immediate to 12 months). The addition of

any psychosocial treatment to any pharmacologic treat-

ment reduced dropout rates (6 trials, N5424; relative risk

[RR] 0.71; 95% CI, 0.59–0.85), use of opiates during the

treatment (4 trials, N5320; RR 0.82; 95% CI, 0.7 to

–0.93), use of opioids at follow-up (3 trials, N5208; RR

0.66; 95% CI, 0.53–0.82), and clinical absences during

the treatment (3 trials, N51,138; RR 0.48; 95% CI,

0.38–0.59). A key limitation of this study was the het-

erogeneity of the assessment of outcomes of the in-

cluded studies.

A 2020 secondary analysis of a national multisite

open-label RCT (n5570) examined the effects of

counseling on illicit opioid abstinence rates among

patients with opioid use disorder.2 Patients were 18

years old or older (70% male, average age of 34 years

old), spoke English, had opioid use disorder, and used

nonprescribed opioids in the past 30 days. Partici-

pants received either extended-release naltrexone

380 mg injection every 28 days or buprenorphine-

naloxone sublingual films (8–24 mg) daily. Dosing

was adjusted to minimize side effects and cravings.

Counseling consisted of individual counseling, group

therapy, and 12-step participation occurring over

a three-month period, with patients choosing fre-

quency of sessions and reporting weekly participation

via a self-reported scale. Primary outcomes were the

urine toxicology results at the end of treatment and

follow-up at one month and three months after treat-

ment. A higher number of individual counseling hours

was associated with lower odds of opioid continuation

(greater abstinence; odds ratio [OR] 0.56; 95% CI,

0.42–0.74). Hours of 12-step participation was a lesser

predictor of abstinence (OR 0.95; 95% CI, 0.92–0.98).

Group therapy did not predict abstinence. Limitations

included the use of a self-report scale, lack of meth-

odological control of psychosocial interventions, and

lack of long-term data.

A 2018 observational study (n558) evaluated the

effects of post-inpatient detoxification aftercare.3

Patients (72% male, average age of 31 years old) were

placed in inpatient aftercare, outpatient aftercare, or

no formal aftercare groups. Outpatient aftercare lasted

12 to 24 weeks and took either an educational or a vo-

cational approach. The primary outcome was lapse

(defined as single use) or relapse (defined as return

to daily use) of opioids, alcohol, benzodiazepines, co-

caine, or marijuana, collected by self-report, during the

last week of detox and then at three-, six-, and nine-

months follow-up. Patients who opted for outpatient

aftercare treatment lapsed and relapsed at a higher

rate than the inpatient aftercare group; however, this

was not statistically significant (hazard ratio [HR] 1.5;

95% CI, 0.75–3.1). Time to lapse or relapse was sig-

nificantly shorter for patients with no formal aftercare

(HR 7.7; 95% CI, 4.3–14). Limitations included possi-

ble recall bias, lack of data on the no formal aftercare

group because of their high dropout rate (69% at 9

months), and lack of long-term data.
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Does physician access to
prescription monitoring
databases reduce opioid
overdose deaths?

EVIDENCE-BASED ANSWER

Prescription drug monitoring programs (PDMPs) are
associated with a reduction in opioid overdose
deaths (SOR: B, regression study). More robust
PDMPs are associated with greater reductions in
overdose deaths (SOR: B, regression study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001264

A2016multistate (N534) multivariate regression study

examined the change in opiate overdose fatalities

after the implementation of a prescription drugmonitoring

program (PDMP) and the features of the programs that

were associated with further reductions in overdose

mortalities.1 States that implemented PDMPs during the

study period of 1999 to 2013 were included with the

exception of West Virginia, which was excluded because

it was considered an outlier in terms of its very high rate of

overdose deaths and PDMP implementation early in the

study period. Opioid overdosemortality was compared in

the years before and after implementation of PDMPs for

each state. The multivariate model also incorporated and

accounted for educational attainment, unemployment

rate, and state fixed effects. The primary outcome was

annual rate of opioid-related overdose deaths per

100,000 population in each state. The year following the

start of a state PDMP, there were 1.1 fewer opioid-

overdose deaths per 100,000 people (95% CI, –1.7 to

–0.55). PDMPs with four or more drug schedules moni-

tored and data updated weekly were associated with

greater opioid death reductions (–0.55 opioid

overdose–related deaths per 100,000; 95% CI, –1.02 to

–0.38 and –0.82 per 100,000, 95% –1.25 to –0.38), but

mandatory use/reporting did not augment the reduction

(0.3 opioid overdose–related deaths per 100,000; 95%

CI, –0.27 to 0.87). If a state adopted a PDMP that mon-

itored four or more drug schedules and updated their

data at least weekly, the predicted reduction in opioid

deaths per 100,000 people would be 1.55. The study

was limited by excluding an early adopting and outlier

state (West Virginia) and inability to control for other state-

specific policies that may have been implemented con-

currently (ie, pill mill laws) thatmay have also had an effect

on reducing opioid overdose deaths.

A 2017 secondary data set analysis used longitudinal

panel data to examine the relationship between the

strength of a state’s PDMP and opioid overdose deaths.2

The report included all 50 states and the District of Colum-

bia between 1999 and 2014. Overall, 51 jurisdictions were

analyzed over 16 1-year periods, resulting in 816 total

observations. In total, 11 factors made up the composite

variable for PDMP strength (possible score of 0 to 23,

higher scores indicating more robust programs) with the

most weight given to mandatory checking of PDMP, mon-

itoring of more than only Schedule II drugs, and mandate

to identify suspicious prescribing, dispensing, or purchas-

ing activity. The primary outcomewas age-adjusted opioid

overdose death rates. The mean PDMP strength score

was 5.1965.9. Professional or licensing authorities admin-

istered 40% of PDMPs, while 32% were administered by

departments of health, and 17%were administered by law

enforcement agencies. Of states, 11% had access to nal-

oxone and 8% passed good Samaritan laws. Multiple

regressions were used to assess the relationship between

PDMP strength score and opioid overdose death rates

controlling for PDMPadministration, demographic factors,

and other laws that might affect opioid overdose. The

model found a negative relationship between PDMP

strength and overdose death. Specifically, for every one-

point increase in PDMP score, opioid overdose deaths

decreased by 1% (95% CI, 0.2–2). PDMPs in the first,

second, and fourth quartileswere not associatedwith a re-

duction in opiate overdose death rate.However, PDMPs in

the third quartile were associated with a decrease of 18%

(95%CI, –34 to –1.6) for an estimated 3,300 less deaths in

2014 compared with states without PDMPs. A major lim-

itation of the studywas that the composite variablewasnot

validated previously. This variable did not include manda-

tory provider participation in a PDMP, which may be an

essential element of PDMP strength.
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In patients with type II
diabetes, is a vegan diet
associated with better
glycemic control compared
with a conventional
diabetes diet?

EVIDENCE-BASED ANSWER

A vegan diet decreases HbA1c 0.36% more than
a conventional diabetes diet, and that improvement
increases for thosewith reported high adherence to the
diet (SOR: B, systematic reviews of small randomized
controlled trials [RCTs] and conflicting small RCT).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001334

A2018 systematic review of eight trials (N5424)

evaluated the benefits of plant-based diet in

patients with type 2 diabetes mellitus (T2DM).1 Trials

included patients 27 to 80 years old (mean of 54.8

years old), primarily in community-based settings,

diagnosed with T2DM (initial HbA1c 5.5–8.3%). Any

trial without baseline and postintervention HbA1c

measurements for all patients was excluded. The in-

tervention group diet was described as “vegan” or

“plant-based.” All studies used low-fat versions and

one study allowed one serving of low-fat yogurt per

day. Control group included diets from international

diabetes organizations, omnivorous or conventional

low-fat diet. Primary outcomes included a decrease in

HbA1c of 0.55% in the intervention group compared

with a mean decrease of 0.19% in the control group

(no reported P value or timeframe given). Trials lasted

3 to 74 weeks (mean duration 23.2 weeks). Among

participants with high adherence, HbA1c decreased

by 0.9% within the vegan diet group compared with

0.3% for the control group, a significant between-

group difference (P5.01). In two studies where no

medication changes were made, one study showed

HbA1c levels decreased 1% in the intervention group

compared with 0.2% in the control group (no P value or

timeframe given), and the other study showed HbA1c

levels significantly decreased by 0.9% (P5.002). Limi-

tations included small sample sizes and the inability to

blind participants and participant recall bias.

A 2018 RCT (n545) evaluated the benefits of

a vegan diet compared with a portion-controlled diet

in patients with T2DM.2 Inclusion criteria were diagno-

sis of T2DM by laboratory or prior physician diagnosis

with 6 months of hypoglycemic medications, HbA1c

6.5–10.5%, .18 years old (mean age561 years old),

ability to adhere to dietary plan, and no medication

changes in previous one month. Exclusion criteria in-

cluded patients already following a low-fat, vegetarian

eating pattern, BMI.45 kg/m2, alcohol misuse, use of

recreational drugs in the past six months, pregnancy,

signs or symptoms of acute uncontrolled diabetes, or

lack of English fluency. The vegan diet and the portion-

controlled diet group met weekly with a multidisciplin-

ary teamwho developed an individualized diet plan and

provided multi-faceted diabetes nutrition and behavior

education. The vegan diet plan consisted of whole

grains, vegetables, legumes, and fruits. Animal prod-

ucts and added oils were excluded; no restrictions

were placed on energy or carbohydrate intake. The

portion-controlled diet included calorie restrictions for

weight loss as needed (typically a 500 calories/d deficit)

and guidance on distributing carbohydrates, reducing

saturated fats, favoring high-fiber foods, and limiting

sodium. Medical providers were asked to avoid chang-

ing medications during the study, except in cases of

medical or clinical necessity. The study lasted 20
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weeks and outcomes included change in body weight,

HbA1c, plasma lipids, urinary albumin, and blood pres-

sure. No significant difference was noted in HbA1c re-

duction between the vegan diet and portion-controlled

diet groups (median HbA1c decrease of20.4% in both

groups, P5.68). Limitations include small sample size,

lack of blinding, and poor description of dietary

adherence.
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Is the introduction of
allergenic foods, such as
eggandpeanut, to infantsat
4 to 6 months of age
associated with an
increased risk of allergic
disease later in life?

EVIDENCE-BASED ANSWER

The early introduction of egg and peanut protein at 4
to 6 months of age reduces sensitization rates in
infants at high risk of allergic disease (SOR: A, sys-
tematic review of randomized controlled trials). The
early introduction of peanut protein at age 4 to 6
months should be considered in high-risk infants
(SOR: C, expert opinion).
Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001351

A2016 meta-analysis of 146 randomized controlled

trials (RCTs) studied the effect of early introduction of

allergenic foods on the incidence of allergic or autoim-

mune disease.1 Studies investigating egg introduction

included infants who were 4 to 6 months old, 91% of

whomwere high risk for allergic disease (defined as those

with eczema or egg allergy). Peanut introduction studies

included patients who were 4 to 11 months old and

normal or high risk for allergic disease. Exclusion criteria

were variable but often included positive food allergy

challenge or food sensitivity diagnosed by elevated se-

rum immunoglobulin E levels. Control groups included

placebo (most commonly rice powder) and later in-

troduction of allergenic foods. Primary outcomes were

egg or peanut allergy, which included wheeze, eczema,

allergic rhinitis, food allergy, and allergic sensitization,

which were diagnosed by an oral challenge test. Early

egg introduction was associated with a reduction in the

rate of egg allergy (5 RCTs; N51,915; risk reduction [RR]

0.56; 95% CI, 0.36–0.87; I2536%). Early peanut in-

troduction likewise was associated with a reduced rate of

peanut allergy (2 RCTs; N51,550; RR 0.29; 95% CI,

0.11–0.74; I2566%). Limitations included heterogeneity

of the included studies, potential for attrition bias, and not

adequately accounting for confounders such as breast-

feeding rates.

A 2016 RCT (n5319) studied if the introduction of

egg to infants at risk for allergy was associated with later

sensitization to egg.2 The study included four-month-old

infants with a first-degree relative with allergic disease.

Infants with a positive skin prick test (2 mm or more) to

commercial egg white were excluded. Participants were

randomized to receive daily whole-egg powder from 4 to
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8 months old versus the control group who were limited

to an egg-free diet during the intervention period. Diets of

both groups were then liberalized at eight months. The

primary outcome was the proportion of infants sensitized

to egg whites on skin prick test at 12 months. Early in-

troduction of egg was associated with a reduced odds of

egg sensitization compared with placebo (11% versus

20%; odds ratio 0.46; 95%CI, 8.2–18.9; number needed

to treat511). Limitations included small study size and

the middle to high socioeconomic status of subjects that

reduced generalizability.

In a 2019 clinical report, the American Academy of

Pediatrics (AAP), with support from the National Institute

of Allergy and Infectious Diseases, recommended the pur-

poseful early introduction of peanut protein in high-risk

infants 4 to 6months old to prevent peanut allergies (based

on the 2016 meta-analysis above).3 No evidence-based

recommendations for peanut protein introduction were

made for infants at low or no risk. The AAP concluded the

ideal timing and health benefit of early egg introduction was

still unclear due to significant differences between studies of

the exposed populations and the dosing and formulation of

the egg introduced.

Kate Abraham, MD, MPH

David Hudson, MD

Malia Swanson, MD

Jennifer Kendall, MD
Cahaba-UAB Family Medicine Residency

Birmingham, AL

Thecorresponding author is Jennifer Kendall,MD; jennifer.
kendall@cahabamedicalcare.com.
The authors declare no conflicts of interest.

References
1. Ierodiakonou D, Garcia-Larsen V, Logan A, et al. Timing of

allergenic food introduction to the infant diet and risk of al-
lergic or autoimmune disease: a systematic review and
meta-analysis. JAMA. 2016;316:1181-1192. [STEP 1]

2. Wei-Liang J, Valerio C, Barnes EH, et al; BEAT Study Group.
A randomized trial of egg introduction from 4 months of age
in infants at risk for egg allergy. J Allergy Clin Immunol. 2016;
139:1621-1628. [STEP 2]

3. Greer FR, Sicherer SH, Wesley Burks A. Effects of early
nutritional interventions on the development of atopic dis-
ease in infants and children: the role of maternal dietary re-
striction, breastfeeding, timing of introduction of
complementary foods, and hydrolyzed formulas. Pediatrics.
2019;143(4):183-191. [STEP 1]

Does face-to-face parental
counseling and patient
education increase
vaccination rates in
children and adolescents?

EVIDENCE-BASED ANSWER

Face-to-face parental education with a healthcare
professional leads to a small improvement in rates of
pediatric vaccination. Similarly, education measures
likely result in small increase in parental knowledge
about pediatric vaccination (SOR: A, systematic re-
view and meta-analysis of randomized controlled
trials). Face-to-face education of low-income families
through community-based organizations may result
in a moderate increase in influenza vaccination rates
and overall rates of vaccine-complete children (SOR:
B, single prospective intervention study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001419

A2018 Cochrane systematic review of 10 randomized

controlled trials (RCTs; N54,527) aimed to answer

whether face-to-face interventions delivered to parents

improved knowledge and beliefs about vaccinations, in-

tention to vaccinate, and children’s vaccination status.1

Investigators evaluated three studies from low- or middle-

income countries and seven studies from high-income

countries. Patient demographics varied widely. Some

studies included both male and female patients, whereas

others included only female patients. For many studies, the

age range was not specified further than “infants” or

“school-aged” children. Study interventions included face-

to-face dialogue, oral presentations, individual or group

classes or seminars, and home outreach sessions. Study

controls included phone-only communication, usual care,

or no intervention. Low-certainty evidence from seven

studies found that face-to-face communication resulted in

increased receipt of vaccines (N53,004, relative risk 1.20;

95% CI, 1.04–1.37). Four studies (N5657) measured
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parental knowledge of vaccines, vaccine-preventable dis-

eases, contraindications to vaccination, or a combination

using varying scales. Evaluations administered via ques-

tionnaire or face-to-face interview at three or six months

postintervention suggested that face-to-face information

probably improved parent knowledge, with the intervention

group scoring 0.19 SDs higher than control group (95%CI,

0.00–0.38). The review was limited by the inconsistency in

study design and statistical heterogeneity.

A 2011 prospective intervention study of 1,531 children

younger than 19 years old in Onondaga County (New York

state) examined vaccination rates before and after face-to-

face parental vaccine education.2 Participants included only

families with income less than 150% of the federal poverty

level. Pediatric infectious disease specialists provided educa-

tion during a Salvation Army holiday gift distribution event.

Investigators identified incompletely vaccinated children us-

ing the New York State vaccine registry; children not vacci-

nated against seasonal influenzawere offered the flu vaccine

after an approximate 10-minute education session, which

addressed parental vaccine concerns, provided education

on vaccine importance, and reviewed the pediatric immuni-

zation schedule with relevant vaccine information sheets.

Investigators reviewed the state vaccine registry every 4

to 6 weeks for the subsequent nine months and measured

rates of vaccine-complete children at nine months postinter-

vention. Additionally, rates of childhood influenza vaccination

were compared with influenza vaccine rates observed in all

children inOnondagaCounty. Amongchildren enrolled in the

study, 1,477 had accurate vaccination records at registra-

tion, with 28% considered vaccine-complete. Influenza vac-

cination rates increased from 32% to 49% (mean difference

17%; 95%CI, 15.5–19.5). Themost significant improvement

occurred in the 0 to 3-year-old cohort, with an absolute

increase of 25% (95% CI, 21.2–29.8). This compared with

an 8% increase among all children in the county (95% CI,

7.4–8.1) and 5% statewide (95% CI, 4.7–4.8). Study limita-

tions included a lack of proper comparison and control

groups to assess efficacy of face-to-face education on vac-

cination rates other than the flu vaccine.
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Does vaccinating children
with the varicella vaccine
increase the incidence of
shingles in the adult
population?

EVIDENCE-BASED ANSWER

Unclear. Across national cohorts, implementation of
universal varicella vaccination in children does not
consistently demonstrate an increase in the in-
cidence of shingles in adult populations. Small
increases in the rates of shingles are noted in certain
age groups (SOR: C, based on conflicting evidence
from a systematic review of population studies and 2
retrospective single cohort studies).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001402

A2019 systematic review and meta-analysis (n5un-

defined) of 12 population-based studies from six

countries (Australia, Taiwan, Spain, the United States,

Canada, and Germany) evaluated the impact of varicella

vaccination on the incidence of herpes zoster (HZ) over

time.1 All study populations implemented widespread

varicella vaccination in children 11 months old and older,

in either one or two doses, and reported the incidence of
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chickenpox and HZ before and after introduction of

widespread vaccination. Compared with the period be-

fore widespread introduction of the varicella vaccine, one

German study found that implementation of widespread

vaccine led to a small but significant increase of con-

firmed hospitalized cases of HZ in patients 10 to 49 years

old (+0.29 cases/100,000 people; 95% CI, 0.18–0.39

cases/100,000 people) but did not increase for people 50

years old or older (+0.02 cases/100,000 people; 95% CI,

–0.39 to 0.43 cases/100,000 people). Pooling data from

two population in the United States and Taiwan inves-

tigators noted an increasing trend in HZ diagnoses before

universal vaccine implementation when adjusted for age

(+0.38 cases/1,000 persons, P,.001) and a non-

significant decrease after implementation (–0.08 cases/

1,000 persons, P5.41).This negative trend was signifi-

cant in people 40 to 49 years old (–0.44 cases/1,000

people; 95% CI, –0.52 to –0.37 cases/1,000 people).

A 2020 retrospective cohort study examined the

age-related incidence of HZ and annual rates of change

over three separate periods with differing varicella vac-

cine policies.2 Data were gathered from administrative

claims filed in the Truven Health MarketScan Commercial

Database and Medicare Supplemental Database from

January 1991 to December 2016. All persons with at

least one calendar year of enrollment from 1996 to

2016 were included. Data were grouped over three sep-

arate periods: 1991 to 1995 before universal childhood

vaccination was adopted, 1995 to 2006 when the one-

dose vaccination was used, and 2007 to 2016 during

which time the 2-dose vaccination was standard. Inci-

dence of HZ was calculated for each year of the study

and by age groups 0 to 17, 18 to 34, 35 to 44, 45 to 54, 55

to 64, and 65 years old and older based on reporting of

the first medical claim with the corresponding Interna-

tional Classification of Diseases code as primary or sec-

ondary diagnosis. Based on graphical data, the incidence

of HZ in patients 18 years old and older increased from

1991 to 2012 with a plateau in levels from 2013 to 2016.

In the 65-year-old and older group, the rate of increase

was found to slow significantly from 12.4% to 3.6% to

1.7% across the three periods (P,.05). Based on boxplot

images, the rate of increased incidence in the 18- to 34-year-

old group and in the 55- to 64-year-old groups also slowed

between the second and third periods. While the 35- to 54-

year-old group demonstrated a consistent but nonsignifi-

cant rise in rates across all three periods. Multiple limita-

tions were noted as data were only reported for individuals

who sought medical care, varicella vaccination status

could not be determined, and it was unclear if those with

HZ had a primary or recurrent outbreak. Authors also

noted that the incidence rates for the prevaccine period

may not have been reliable because of the fact that Mar-

ketScan data were unavailable, so enrollment was

estimated.

A 2018 retrospective cohort study evaluated the ef-

fect of universal varicella vaccination on HZ epidemiol-

ogy.3 Data were collected by the Miyazaki

Dermatologist Society from 1997 to 2017 of all newmed-

ically documented HZ cases in 43 clinics in the Miyazaki

prefecture, Japan. The incidence of HZ was compared in

age groups .60 years old, ,60 years old, and 20 to 49

years old based on population statistics and reported in

1,000 person-years to determine which generation was

most affected. Universal varicella vaccination was intro-

duced in Japan in October 2014. The incidence of HZ

increased significantly after introduction of universal vac-

cination compared with time before for those less than 60

years old (2,614 vs 2,410 person-years, P,.05) and for

those 60 years old or older (3,914 vs 1,833 person-years,

P,.05). The increase, compared with the time before

vaccination, in HZ incidence in the total population stud-

ied was most significant during 2014 to 2015 (odds ratio

[OR] 1.08; 95% CI, 1.04–1.12) and 2015 to 2016 (OR

1.07; 95% CI, 1.03–1.10).
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In pediatric patients, what
role does palatal petechiae
have in thediagnosis ofGAS
pharyngitis?

EVIDENCE-BASED ANSWER

Although the physical examination finding of palatal
petechiae is more specific than tonsillar exudates
and tender cervical lymph nodes for ruling in group A
streptococcus (GAS) pharyngitis, this diagnostic
finding alone is insufficient to rule in or rule out the
disease and should be used in conjunction with ad-
ditional signs and symptoms of GAS (SOR: B, sys-
tematic review of case–control and retrospective
cohorts and single prospective study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001404

A2011 systematic review of 34 case–control and ret-

rospective studies (N524,418) assessed the efficacy

of using palatal petechiae for children and adolescents

aged 3 to 18 years old as a clinical marker for strep

pharyngitis.1 Patients with original medical data on his-

tory, physical examinations, or with a documented pos-

itive throat culture were included; those with only rapid

antigen testing data were excluded. Those who pre-

sented to clinic (27 studies) or emergency department (7

studies) and had signs or symptoms of streptococcal

pharyngitis who tested positive for group A streptococ-

cus (GAS) on culture were compared with those who

tested negative. The symptoms assessed for accuracy of

diagnosis were sore throat plus the presence of scarla-

tiniform rash, palatal petechiae, pharyngeal exudates,

vomiting, and tender cervical lymph nodes. The assumed

prevalence of GAS among those children presenting with

sore throat was 37%, and clinical signs were evaluated

via positive likelihood ratio (LR+) and negative likelihood

ratios (LR–). Palatal petechiae was a small but helpful

contributor to diagnosing GAS (LR+ 2.7; 95% CI,

1.9–3.8) but was not helpful in ruling out GAS (LR– 0.90;

95% CI, 0.86–0.94). Scarlatiniform rash was better than

palatal petechiae for ruling in the disease (LR+ 3.91; 95%

CI, 2.00–7.62) but was just as poor for ruling out the

disease (LR– 0.94; 95% CI, 0.90–0.97). Pharyngeal

exudates, vomiting, and tender cervical nodes all had less

powerful likelihood ratios when compared with palatal

findings or scarlatiniform rash. Review limitations in-

cluded lack of specificity regarding how signs and

symptoms were defined or elicited in the original articles

and the reference standard used was positive throat

culture instead of antistreptococcal serology, which is

unable to differentiate true infection from the carrier state

and likely underestimated the accuracy of signs and

symptoms.

A 2016 prospective, nonrandomized observational

study (n5100) evaluated whether the addition of palatal

petechiae to the Centor criteria improved accuracy of

clinical diagnosis of acute strep pharyngitis in children

and adolescents 4 to 17 years old.2 All patients presented

with complaints of sore throat and were examined clini-

cally using the Centor criteria (fever, anterior cervical

lymphadenopathy, tonsillar exudate, and absence of

cough) as well as the presence of palatal petechiae, ab-

dominal pain, and rash. Those who tested positive with

a rapid strep test confirmedwith throat culture were com-

pared with those without positive laboratory tests. All 100

patients had sore throat, fever, and erythema of tonsils.

Of the 100 patients, 86 had no cough, 85 had tender

anterior cervical lymph nodes, 20 had tonsillar exudates,

and 8 had palatal petechiae. Only 16 of 100 patients

(16%) had a positive rapid strep test and only nine of 16

patients (56%) had a positive throat culture. Children with

palatal petechiae were significantly more likely to have

a positive throat culture for strep compared with those

with tonsillar exudates (75% vs 35%, P,.0001).
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In couples with infertility, is
natural procreative
technology successful in
achieving live birth?

EVIDENCE-BASED ANSWER

Natural procreative technology treatment over a 24-
month period was found effective in producing live
births in 53% to 63% of couples with infertility issues
(SOR: C, consistent results from 2 case series).
Comparison of natural procreative technology to
other methods of treating infertility is problematic
because of substantial variability of infertility treat-
ments and outcome data.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001374

A2008 case series of 1,072 couples in Ireland

assessed the efficacy of natural procreative tech-

nology on couples experiencing infertility.1 Women in-

cluded had a mean age of 36 years old and a prior mean

time of attempted conception of 5.6 years before enroll-

ment. Additionally, 24% reported a previous live birth and

33% had already received assisted reproductive tech-

nology (ART). Natural procreative technology provided to

couples included instructions on timing of intercourse

around ovulation. The female partner may also receive

vitamin B6 and guaifenesin to enhance cervical mucus

quality, clomiphene, human chorionic gonadotropin, or

progesterone. The male partner received standard

treatment of male infertility. Couples were also taught the

Creighton Model FertilityCare System, a method of

cervical mucus and menstruation charting. Surgical

treatments were not used in this study. The primary

outcome measured was live births achieved within 24

months after initiating treatment. Accounting for all study

participants, the rate of successful live birth after con-

ception within 24 months of treatment was 26% and life-

table analysis, where withdrawal or continuing treatment

at the end of study are excluded, was 53%. Notably, 5%

of couples conceived with Creighton Model FertilityCare

System tracking and timed intercourse alone. Qualitative

assessment by the authors concluded that benefits of

natural procreative technology included increased ac-

cess, decreased cost, fewer multiple births, and reduced

invasiveness. Head-to-head trials are lacking, but the

authors concluded the rates achieved here are compar-

ative to more invasive treatments observed in other

studies.

A newer but much smaller 2012 retrospective case

series of 108 infertile couples in Canada measured the

effectiveness of natural procreative technology by tracking

live birth rates.2 Women included had a mean age of 35

years old and a prior mean time of attempted conception

of 3.2 years before enrollment. ART had previously been

used for some couples including 22%who received pre-

vious intrauterine insemination and 8% who received

previous in vitro fertilization. A portion of couples (20%)

reported a previous live birth with or without ART.

Teaching couples the Creighton Model FertilityCare

System and natural procreative technology interven-

tions were similar to those described above with the

addition of amoxicillin, erythromycin, and clarithromycin

to enhance cervical mucus quality and surgical treat-

ments including laparoscopy when necessary. The pri-

mary outcome of live births was assessed for 24 months

after initiating treatment. After 24 months, the crude live

birth rate was 38%. After removing those who withdrew

or ceased treatment before full completion, the live birth

rate was 66%.
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What are the most effective
oral medications for
ovulation induction in
women with PCOS?

EVIDENCE-BASED ANSWER

The aromatase inhibitor letrozole leads to a signifi-
cantly higher live birth rate when treating womenwith
subfertility related to polycystic ovarian syndrome
when compared with other common oral agents in-
cluding clomiphene citrate and metformin (SOR: A,
meta-analysis or randomized controlled trials
[RCTs]). No difference was noted in the rate of mul-
tiple gestation or ovarian hyperstimulation syndrome
when using letrozole compared with clomiphene
citrate (SOR: A, meta-analysis of RCTs).
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A2019 Cochrane review of 41 randomized controlled

trials (RCTs; N54,552) examined the use of metformin

in women from 25 to 33 years old with polycystic ovarian

syndrome (PCOS)-related subfertility compared with clo-

miphene citrate.1Dosages ofmetformin ranged from850 to

2,000 mg per day, with the most common regimen being

500 mg three times per day. Clomiphene citrate doses

ranged from 50 to 150mg daily, given cycle days 2 through

7. Most studies followed patients for 3 to 6 months. Met-

formin compared with placebo improved the live birth rate

overall (4 trials, N5435 women; odds ratio [OR] 1.6; 95%

CI, 1–2.5; low-quality evidence). Metformin compared with

clomiphene citrate did not improve the live birth rate (5 trials,

N5741; OR 0.71; 95% CI, 0.49–1.0; very low-quality evi-

dence). The combination of metformin with clomiphene

citrate compared with placebo alone did not improve the

live birth rate either (10 trials, N51,219; OR 1.3; 95% CI,

0.98–1.7; low-quality evidence). Subgroup analysis of

patients by bodymass index showed a possible increase in

live birth rates among nonobese patients who used met-

formin compared with clomiphene citrate alone (3 trials,

N5241; OR 1.7; 95% CI, 1.0–2.94; very low-quality evi-

dence). When comparing metformin with placebo, no dif-

ference was noted in miscarriage risk or multiple gestation

pregnancy rates; however, analysis was limited by low

numbers, poor quality of the studies, and heterogeneity of

the data overall.

In 2018, a Cochrane systemic review of 42 RCTs

(7,935 women) examined effectiveness and safety of the

aromatase inhibitor letrozole in the treatment of subfertile

women with PCOS-related ovulation dysfunction.2 All

patients were women 18 to 40 years old, diagnosed with

PCOS-related anovulation and treated with letrozole 2.5 to

7.5 mg per day orally for five days compared with clomi-

phene citrate 50 to 150 mg per day orally for five

days followed by timed intercourse or intrauterine insemina-

tion. Thirteen of these studies compared letrozole with

clomiphene citrate with adjuncts such as metformin

(1,000–1,500 mg daily). Letrozole compared with clomi-

phene citrate achieved higher live birth rates regardless of

the use of additional adjuvants (13 trials, N52,954; OR 1.7;

95% CI, 1.4–2.0; number need to treat510; moderate-

quality evidence). Letrozole compared with clomiphene cit-

rate did not change miscarriage rate (18 trials, N51,210;

OR 0.94; 95%CI, 0.70–1.3; high-quality evidence), multiple

gestation pregnancy rates (17 trials, N53,579; OR 0.69;

95% CI, 0.41–1.2; high-quality evidence), or ovarian hyper-

stimulation syndrome of 0.5% in both groups. Although the

review also investigated difference in letrozole compared

with placebo, selective estrogen receptor modulators, and

anastrozole, authors were unable to make conclusions be-

cause of the limited number of studies.
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For medication
management of early
pregnancy loss, what are
the advantages of
misoprostol with
mifepristone compared
with misoprostol alone?

EVIDENCE-BASED ANSWER

In women with missed abortion, misoprostol with
mifepristone is likely superior to misoprostol alone for
complete expulsion of products of conception (SOR:
B, inconsistent evidence based on meta-analyses of
multiple randomized controlled trials [RCTs] and in-
dividual RCTs). The highest quality RCT available
found a higher complete expulsion rate for miso-
prostol with mifepristone (84%) compared with
misoprostol alone (67%), as well as a reduced need
for uterine aspiration. The most commonly used
dose is misoprostol 800 mg vaginally and mifepris-
tone 200 mg orally. Misoprostol with mifepristone
compared with misoprostol alone also decreases the
risk of vomiting, nausea, and fever (SOR:A, based on
a meta-analysis of RCTs).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001331

A2019 meta-analysis of five randomized controlled

trials (RCTs) (N5676) directly compared misoprostol

with and without mifepristone for the treatment of missed

abortions.1 The trials included women with a spontane-

ous loss of a nonviable intrauterine pregnancy 0 to 14

weeks gestation meeting criteria for missed abortion or

blighted ovum. Women with incomplete or inevitable abor-

tion or other pretreatment vaginal bleeding were excluded.

Intervention protocols varied among the studies. In general,

the participants were treated with either a single dose of

misoprostol (400–800mgvaginal route [PV] oral route [PO]) or

a single dose of mifepristone 200 mg (3 trials) or 600 mg

(2 trials) followed by amisoprostol 400 to 800mg PV (4 trials)

or 400 mg PO (1 trial) starting 24 to 48 hours later. All trials

included the option for subsequent misoprostol doses

(minimum1additional dose,maximum5additional doses) of

misoprostol 400 to 800 mg PV (4 trials) or 400 mg PO (1 trial)

based on protocol or symptoms after initial misoprostol dose

(interval assessments at minimum 2 hours, maximum 72

hours). After misoprostol administration was complete, three

trials followed up at 24 to 72 hours to assess efficacy and

bleeding, one trial was performed in-hospital therefore

patients were continuously monitored though endpoint was

not delineated, and one trial did not clarify immediate follow-

up but performed a questionnaire at 14 days. The primary

outcomewas the rate of complete evacuation of products of

conception; secondary outcomes were complications of

treatment. The rate of complete evacuation did not differ

between treatment regimens (risk ratio [RR] 1.2; 95% CI,

0.98–1.5). Misoprostol with mifepristone was associated

with lower risk of some side effects compared with miso-

prostol alone, including fever (RR 0.33; 95% CI, 0.19–0.57),

nausea (RR 0.42; 95% CI, 0.24–0.72), and vomiting (RR

0.55; 95% CI, 0.32–0.94). The overall quality of included

studies was assessed as moderate by the authors because

of lack of blinding, allocation concealment, attrition, and de-

tection bias.

The largest and highest quality RCT (n5300) in-

cluded in the meta-analysis above compared PO mife-

pristone plus PV misoprostol with PV misoprostol alone

for the management of a missed abortion.2 Patients were

18 years old or older with a closed cervix and docu-

mented nonviable intrauterine pregnancy at gestational

age 5 to 12 weeks confirmed by ultrasound, who chose

medical management over expectant management or

uterine aspiration. Primary outcomes were the expulsion

rate of the gestational sac by 30 days and the rate of

uterine aspiration. The treatment group was given PO

mifepristone 200 mg under direct observation by investi-

gator then givenmisoprostol 800mg to insert PV 24 hours

later at home. The control group was given PV misopros-

tol 800 mg to insert at home, and no oral placebo was
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given. Participants returned 1 to 4 days after misoprostol

use for evaluation, including ultrasound, by an investiga-

tor blinded to intervention. If the gestational sac was not

expelled at the time of evaluation, patients were offered

expectant management, a second dose of misoprostol,

or uterine aspiration. Patients were followed for 30 days

after randomization by phone interview. At 30 days,miso-

prostol with mifepristone compared with misoprostol

alone resulted in a higher complete expulsion rate (84%

vs 67%; RR 1.3; 95% CI, 1.1–1.4; number needed to

treat [NNT]56) and a lower rate of need for uterine aspi-

ration (8.8% vs 23.5%; RR 0.37; 95% CI, 0.2–0.7;

NNT57). Combination therapy resulted in an increased

risk of vomiting comparedwithmisoprostol alone (27% vs

15%; RR 1.8; 95% CI, 1.1–2.8; NNH59). Study validity

was limited by lack of blinding of the patients.

In 2018, the updated American College of Obstet-

rics & Gynecology Practice Bulletin on Early Preg-

nancy Loss recommended PO mifepristone 200 mg

24 hours before PV misoprostol 800 mg to improve

treatment efficacy (Level of Recommendation A,

based on good and consistent scientific evidence

from multiple RCTs and primarily references the

Schreiber 2018 RCT as best available evidence).3

The ACOG bulletin noted that REMS restrictions

(Risk Evaluation and Mitigation Strategy by the U.S.

Food and Drug Administration) in effect posed an un-

necessary barrier to accessing this medication in rou-

tine practice, and ACOG advocated for lifting such

restrictions.
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Do group prenatal visits
increase the likelihood of
breastfeeding versus
individual prenatal visits?

EVIDENCE-BASED ANSWER

The overall effect of group prenatal care on breast-
feeding rates is not certain. Centering pregnancy
group prenatal care increases the rates of breast-
feeding initiation at hospital discharge in women
compared with individual prenatal care (SOR: B,
meta-analysis of randomized controlled trials [RCTs]
and cohort studies). However, group prenatal visits
compared with standard care do not change
breastfeeding rates from immediately to 3 months
postpartum (SOR: B, meta-analyses of RCTs and
cohort studies).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001265

A2018 meta-analysis of seven studies (2 RCTs, 4

cohort studies, and 1 mixed-methods study) ana-

lyzed the effect of centering pregnancy (CP) versus in-

dividual prenatal care on a variety of perinatal outcomes.1

CP is standardized model of group prenatal care with

two-hour sessions, providing interaction between

a group of patients, their obstetrical provider, and a fa-

cilitator. Supplemental feeding was permitted. The pri-

mary outcome was breastfeeding initiation at time of

discharge among 8,041 patients. Patients were women

with varying risk status, racial composition, age (range

16–26 years old), and 94% were low income. CP was

initiated in the second trimester in all studies. Authors

excluded studies without African-American women in

population sample or that did not include breastfeeding

as an outcome. The CP intervention consisted of groups

of 8 to 10 meeting every two weeks for 10 to 12 weeks

beginning in the second trimester. Standard CP pro-

grams include two breast feeding educational sessions.
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Individual prenatal care served as the control. CP patients

were more likely to initiate breastfeeding compared with

those receiving individual care (7 studies; N58,041; odds

ratio [OR], 1.5; 95% CI, 1.3–1.8). In a subgroup analysis

with only African-American patients, CP increased

breastfeeding initiation over individual care by 71%

(4 studies; N51,458; OR, 1.7; 95% CI, 1.3–2.3).

A 2016 meta-analysis of 14 trials (4 RCTs and 10

observational cohort studies) evaluated the effect of group

prenatal care versus standard individual care on the pri-

mary outcome of preterm birth and secondary outcomes

of birth weight, neonatal intensive care unit (NICU) admis-

sion, and breastfeeding initiation (N510,321).2 Five stud-

ies overlap with the previous meta-analysis. Patients

included adolescent and adult (11 years old and above)

women enrolled in prenatal care (group vs standard indi-

vidual care) in a variety of settings in theUnitedStates, Iran,

or Canada. Study intervention included CP (as defined

above) or group prenatal care (not further defined) com-

pared with standard individual care. Breastfeeding initia-

tion was defined as ranging from immediately postpartum

to breastfeeding at threemonths postpartum. Seven stud-

ies evaluated breastfeeding outcomes (7 trials with 4

overlapping from the previous meta-analysis). No differ-

ence was found in breastfeeding initiation between

women receiving group versus standard individual care

(7 studies; N57,386; relative risk [RR], 1.1; 95% CI,

0.99–1.2, I2593%). No significant differences was found

between group and standard individual care in the rate of

preterm birth or NICU admissions (11 studies; N58,863;

RR, 0.87; 95% CI, 0.7–1.1 and 7 studies; N57,365; RR,

0.91; 95% CI, 0.68–1.2). There was a decreased rate of

low birth weight infants in the group prenatal care (9

studies; N58,802; RR, 0.81; 95% CI, 0.69–0.96). A key

limitation of this review meta-analysis was design hetero-

geneity of included studies.
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Are herbal supplements
safe and effective for
increasing breastmilk
supply?

EVIDENCE-BASED ANSWER

For many herbals, we do not have much data. A
combination herbal tea of fenugreek, ginger, and
turmeric may increase breastmilk supply and does
not demonstrate adverse effects (SOR: C, small
randomized controlled trial [RCT]). Consumption of
Mother’s Milk tea has not demonstrated maternal or
infant adverse effects (SOR: C, small RCT) but may
not be more effective than lemon verbena control. A
variety of other herbal galactagogues have demon-
strated positive effects on breastmilk volume and
infant weight gain (SOR5C, systemic review of small
trials).
Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001256

A2018 Taiwanese randomized controlled trial (RCT)

evaluated the effect of an herbal combination

compared with placebo on milk volume and nutrient

content in exclusively breastfeeding mothers, 20 to 40

years old, at one-month postpartum (singleton birth,

n550).1 The intervention group took three capsules

(each containing fenugreek seed 200 mg, ginger 120

mg, and turmeric 100 mg), three times a day for four

weeks. The control group took a matched placebo.

Mean two-day breastmilk volume (mL/d, measured by

manual pump) and breastmilk nutritional content were

measured at baseline and two- and four-week post-

intervention. Breastfeeding mothers receiving sup-

plementation had increased milk volume over baseline

compared with the control arm at two weeks (increase
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of 49% vs 11%; P5.003) and at four weeks (increase

of 103% vs 24%; P,.001). No differences were ob-

served in milk calories, macronutrients, or vitamin,

calcium, or iron content. No differences were found in

adverse effects. No patients were lost to follow-up.

This study may be underpowered to detect rare ad-

verse events.

A 2018 RCT of exclusively breastfeeding women 18

to 45 years old without identified milk production issues

evaluated adverse effects of Mother’s Milk tea, infant

growth, and maternal perception of infant satisfaction

with feeds at two-week to three-month postpartum (sin-

gleton birth, n560).2 One bag of Mother’s Milk tea con-

tains 560 mg bitter fennel fruit, 350 mg anise fruit, 210

mg coriander fruit, 35 mg fenugreek seed, 35 mg

blessed thistle herb, and flavoring botanicals including

lemon verbena. Women consumed 3 to 5 cups per day

of either Mother’s Milk tea or matched placebo of lemon

verbena tea. In-person assessments at two and four

weeks included validated scales of maternal quality of

life and breastfeeding self-efficacy, breast engorgement

(Likert scale of 0–10), infant satisfaction with feeds (Lik-

ert scale of 0–5), adverse effects, and infant growth.

Additional phone visits every three months for one year

inquired about adverse effects. No difference was found

between the groups in maternal or infant adverse

effects. There was only a self-reported increase in

breastmilk production. This study was limited by self-

reported data and risk for reporting bias. The study

population was predominantly white and college edu-

cated. It excluded women with poor milk supply and did

not assess infant latch. This study was funded and sup-

plies provided by the Mother’s Milk tea parent

corporation.

A 2013 systematic review of six RCTs (N5397)

assessed effects of various purported herbal galacto-

gogues (shatavari, torbangun, milk thistle, moloco, fenu-

greek, and Drug X [a Japanese combination of 16 herbs])

on various breastfeeding outcomes (TABLE).3 No meta-

analysis was performed because of the heterogeneity of

study interventions and outcomes.
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TABLE. Systematic review of galactagogues on breastfeeding outcomes3

Outcome Intervention vs comparison N Outcomes P

Breast milk volume Torbangun soup vs fenugreek capsules vs
moloco 1 B-12 tablets

75 Day 28 Increase in mean breastmilk volume
from baseline: 479 mL (65%) vs 400 mL (25%)
vs 385 mL (10%)

, .05

Drug X vs ergometrine 82 Day 4 breastmilk volume: 277 vs 155 g
Day 6 breastmilk volume: 414 vs 293 g

, .05

Milk thistle vs placebo 50 Day 30 mean breastmilk volume
990 vs 650 g

, .01

Humana/still tea (containing fenugreek) vs
apple tea (placebo) vs no intervention
(control)

66 Mean breastmilk volume:
73.2 vs 38.8 vs 31.1 mL

, .05

Infant weight gain Shatavari mixture (2 tsp daily of 100 g, 15%
shatavari) vs placebo

64 Median infant weight gain:
30 vs 26 g/d

NS

Shatavari capsules vs placebo 60 Mean percent increase in infant weight:
16.1% vs 5.7%

, .05

NS5not significant “reported as comparable”.
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Is progestin-only
contraception associated
with higher incidence of
postpartum depression?

EVIDENCE-BASED ANSWER

Probably not. Although progestin-only contraception
is associated more frequently with postpartum de-
pression in adverse reporting data, trial data demon-
strate no association and some studies have shown
a protective effect (SOR: B, systematic review and
a retrospective cohort study with inconsistent results).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001353

A2019 systematic review (4 studies, N576,409)

evaluated the association between postpartum pro-

gestin contraceptive use and postpartum depression.1

Patients included postpartum women within one year of

delivery without a history of depression before delivery.

Intervention groups received progestin-only contra-

ceptives, which included progestin-only pills, injectable

contraception, or progestin-containing long-acting re-

versible contraception (intrauterine devices or implants).

Control groups included placebo or no hormonal contra-

ception. The primary outcome was the risk of developing

postpartum depression, defined by a positive depression

scale or a depression diagnosis in report claims data

measured between six weeks and 12 months after de-

livery. Standard depression scales included the Edinburgh

Postnatal Depression Scale, Beck Depression Inventory,

or the Montgomery-Asberg Depression Rating Scale. In

the largest included retrospective cohort study

(n575,528), etonogestrel implant use was not associated

with an increased risk of depression at one year post-

partum when compared with controls (adjusted hazard

ratio [aHR] 1.0; 95% CI, 0.83–1.2). Both levonorgestrel

intrauterine devices (IUDs) and progestin-only pills were

associated with a decreased risk of postpartum de-

pressionwhencomparedwith controls (levonorgestrel IUD

aHR 0.65; 95% CI, 0.52–0.82; progestin-only pills aHR

0.56; 95% CI, 0.49–0.64). An included randomized con-

trolled trial (RCT; n5242) and retrospective cohort study

(n5247) found no difference in depression incidence be-

tween injectable depot medroxyprogesterone com-

pared with nonhormonal contraception users. One

RCT (n5180) found no increased risk of major or minor

depression with injectable norethisterone enanthate

(not available in the United States) compared with

placebo at three-month follow-up using the Edinburgh

Postnatal Depression Scale (relative risk 1.2; P5.57).

Limitations included short follow-up periods, and po-

tential generalizability concerns given the largest study

involved a military population (98.8% of systematic

review patients).

A 2017 retrospective cohort study (N56,157,897)

analyzed the association between postpartum depres-

sion and hormonal contraception.2 Data were collected

from the U.S. Food and Drug Administration Adverse

Event Reporting System database between 2004 and

2015. Postpartum depression cases were defined based

on report terminology from theMedical Dictionary of Reg-

ulatory Activities, and only reports with a medication cat-

egorized as a “primary suspect” for the adverse event

were included. In the reporting period, 253 cases of post-

partum depression were identified. Levonorgestrel IUD,

etonogestrel implant, and drospirenone-containing con-

traceptive pills were associated with reports of postpar-

tum depression. Odds ratios (ORs) were calculated using

a disproportionality analysis. The levonorgestrel IUD, eto-

nogestrel implant, and drospirenone pill were associated

with the development of postpartum depression (levo-

norgestrel IUD OR 13; 95% CI, 8.7–18; etonogestrel im-

plant OR 14; 95% CI, 8.5–23; drospirenone OR 5.4; 95%

CI, 2.7–11). Limitations included the use of a database of

reported symptoms rather than standardized depression

scales, and timing of contraceptive administration was

not reported, so temporality or causality could not be

demonstrated.
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In sepsis, is the use of
balanced crystalloids
better than unbalanced
crystalloids in decreasing
mortality?

EVIDENCE-BASED ANSWER

Yes. The use of balanced crystalloids for fluid re-
suscitation during sepsis results in an absolute 4.9%
decrease in 30-day in-hospital mortality (SOR: B,
randomized crossover trial). Treatment with bal-
anced crystalloids is not associated with an increase
in length of stay or cost per day (SOR: B, retro-
spective cohort study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001302

A2017 nonblinded, cluster-randomized, multiple

crossover trial suggested that balanced crystalloids

improved clinical outcomes in critically ill adults (Isotonic

Solutions and Major Adverse Renal Events Trials

[SMART] trial). In 2019, a secondary analysis of the

SMART trial investigated whether the use of balanced

crystalloids versus normal saline decreased mortality in

critically ill adults diagnosed with sepsis (n51,641).1

Patients were adults admitted to the medical intensive

care unit (ICU) whomhad an International Classification of

Diseases 10 (ICD-10) code for sepsis identified within the

first five billing codes for their hospitalization. Median age

of study participants was 60 years old, with 55% of these

participants being male and 75% being Caucasian. In

total, 824 participants received balanced crystalloids

(lactated ringers or Plasma-Lyte A) for fluid resuscitation

versus 817 whom received usual therapy with un-

balanced crystalloids (normal saline). The primary out-

come was 30-day in-hospital mortality. Secondary

outcome measures included ICU-free days, ventilator-

free days, vasopressor-free days, renal replacement

therapy–free days, all-causemortality, andmajor adverse

kidney events within 30 days. The use of balanced

crystalloids resulted in a lower rate of 30-day in-hospital

mortality (adjusted OR [aOR] 0.74; 95% CI, 0.59–0.93)

with an absolute risk reduction of 4.9% (26.3% vs

31.2%). Patients who received balanced crystalloids also

experienced more ventilator-free days (27 vs 26 days,

aOR 1.4; 95%CI, 1.1–1.7) and fewer adverse events (292

vs 328 events, aOR 0.78; 95% CI, 0.63–0.97). No clini-

cally significant improvement was noted in ICU-free days,

vasopressor-free days, or renal replacement therapy–

free days. No harm was identified with the use of bal-

anced crystalloids. Study limitations included a lack of

blinding of fluid group assignments, completion of the

study within a single academic center, the use of ICD-10

codes as a surrogate for clinical assessment, and the

increased risk for type I error (because of secondary

analysis of a clinical trial from a single site).

A 2015 retrospective cohort study that included ad-

ministrative and financial data collected from 360 hospitals

within a US healthcare alliance investigated whether the

type(s) of IV fluids used during the initial resuscitation of

patients with severe sepsis impacted in-hospital mortality

(n560,734).2 Patients were 18 years old or older and ad-

mitted on a nonelective basis to a medical ICU with a pri-

mary or secondary diagnosis of sepsis. All patients had

blood cultures collected and received vasopressors, anti-

biotics, and $2 L of crystalloid fluids within the first 48

hours of admission. Patients who had undergone major

surgical procedures or who were transferred between
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medical facilitieswere excluded. Four exposure categories

were identified based on the type(s) of IV fluids adminis-

tered within the first 48 hours: isotonic saline, saline com-

bined with balanced crystalloids (lactated ringers), saline

combinedwith balanced crystalloids and colloids, or saline

combined with colloids (albumin). The primary outcome

was hospital mortality occurring during the index hospital-

ization, with secondary outcome measures evaluating

hospital length of stay and costs per day among survivors.

Themortality rate for patients receiving isotonic saline

was 20.2% (95%CI, 19.5–20.9). The addition of balanced

crystalloids decreased this to 17.7% (95%CI, 16.4–18.9).

Saline combined with balanced crystalloids and colloids

resulted in a morality rate of 19.2% (95% CI, 17.0–21.4).

The use of saline combined with colloids was associated

with an increase in the mortality rate to 24.2% (95% CI,

22.9–25.4). Propensity score matching confirmed that

patients receiving balanced crystalloids had lower mortal-

ity rates than those who received isotonic saline and col-

loids (relative risk [RR] 0.84; 95% CI, 0.76–0.92) or

isotonic saline alone (RR 0.78; 95% CI, 0.70–0.89). No

significant differences were noted in length of stay and

costs per day between patients receiving and not receiv-

ing balanced crystalloids. No adverse effects were

reported from the use of balanced crystalloid, but this

study was limited by the fact that patients received fluid

combinations as opposed to only one type of IV fluid. In

addition, significant differences in treatment group char-

acteristics, comorbidities, and total fluid volumes admin-

istered served as confounding variables.
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In patients with acute
mania, which antimanic
medication regimen is the
most effective treatment?

EVIDENCE-BASED ANSWER

In adult patients experiencing acute mania, anti-
psychotics, mood stabilizers, and combinations of
antipsychotics and mood stabilizers are all effective in
reducing mania symptoms, with combination therapy
associated with the greatest improvements (SOR: A,
meta-analysis of randomized controlled trials [RCTs]).
When monotherapy is used for acute mania, atypical
antipsychotics, especially risperidone and olanzapine,
are generally more effective and better tolerated than
other agents (SOR:A, networkmeta-analysis of RCTs).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001430

A2015 meta-analysis of 62 randomized controlled trials

(RCTs; N515,177) assessed the efficacy and accept-

ability of antipsychotics, mood stabilizers, and combination

treatment for managing symptoms of acute mania in

adults.1 All patients had acute mixed or manic episodes

based onDiagnostic andStatistical Manual of the American

Psychiatric Association, Volume IV (DSM-IV) criteria.

Treatments evaluated included antipsychotic monotherapy

(50 trials), mood stabilizer monotherapy (44 trials), and

combination therapy (16 trials) with treatment duration

ranging from 2 to 6 weeks. Mood stabilizers included lith-

ium, valproate, and carbamazepine. Antipsychotics in-

cluded aripiprazole, asenapine, haloperidol, olanzapine,

paliperidone, quetiapine, risperidone, and ziprasidone.

Specific dosing information was not provided. Because of

the heterogeneity among included trials, results were

pooled and converted into a standardized mean difference

(SMD) for efficacy. Acceptability was assessed using

dropout rates via odds ratios (ORs). All three treatments

relieved symptoms compared with placebo. Combination

therapy was significantly more effective than mood stabil-

izers (SMD –0.28; 95%CI, –0.40 to –0.17) and was equally

as effective as antipsychotic monotherapy (SMD –0.14;
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95%CI, –0.29 to 0.02). Both monotherapies were similar in

effectiveness compared with each other. Compared with

placebo, antipsychotics (OR 0.6; 95% CI, 0.5–0.7), mood

stabilizers (OR 0.8; 95% CI, 0.7–1.0), and combination

therapy (OR 0.7; 95% CI, 0.5–0.98) all had significantly

lower dropout rates. Antipsychotics had significantly fewer

dropouts than mood stabilizers (OR 0.8; 95% CI, 0.6–0.9).

A 2015 network meta-analysis of 57 RCTs (N514,256)

measured theeffectiveness anddiscontinuationof antimanic

treatments in acute bipolar disorder.2 Patients (mean age 39

years old) were all diagnosed with bipolar 1 manic or mixed

state according to the DSM-IV criteria. Those with bipolar 2,

schizoaffective disorders, or bipolar not specified were ex-

cluded. Intention-to-treat datasets were used whenever

available, and 99% of studies were double blinded. A variety

of different antipsychotics were measured and compared

with placebo (see TABLE). Manic symptom improvement

was again measured by pooled SMDs. Secondary out-

comes measured were response rates (at least a 50% re-

duction of baseline mania scores) and all-cause

discontinuation rates. Various medications relieved symp-

toms significantly comparedwith placebo (see TABLE), with

risperidone and olanzapine performing the strongest. Head-

to-head comparisons showed similar results between treat-

ments except for risperidone being significantly more effec-

tive compared with both aripiprazole (SMD 0.3; 95% CI,

0.01–0.5) and valproate (SMD 0.3; 95% CI, 0.1–0.6). Olan-

zapine was associated with significantly lower short-term

discontinuation rates when compared with haloperidol (OR

0.6; 95%CI, 0.4–0.9), asenapine (OR 0.5; 95%CI, 0.3–0.9),

lithium (OR 0.5; 95% CI, 0.3–0.7), and cariprazine (OR 0.5;

95% CI, 0.3–0.8). A key limitation of the analysis was the

inclusion of only monotherapy management, despite the

commonpracticeof usingmore thanoneagent in the setting

of acute mania and lack of clear demographic data other

than age, which makes generalizing data difficult.

Joshua Ostrue, DO

Daniel Olson, MD

Rosean Bishop, PhD

Erin Westfall, DO
University of Minnesota Department of Family Medicine

and Community Health, Mankato, MN

TABLE. Improvement in mania symptoms of various medications compared with placebo2

Treatment No. of trials N Dosing ranges/info Standardized mean difference (95% CI)

Aripiprazole 6 1,419 15–30 mg/d 0.4 (0.2 to 0.6)a

Asenapine 2 569 18.2 mg/d 0.3 (0.1 to 0.6)a

Carbamazepine 2 427 643–756 mg/d 0.4 (0.2 to 0.6)a

Cariprazine 4 1,198 3–12 mg/d 0.5 (0.2 to 0.7)a

Haloperidol 5 549 2–30 mg/d 0.5 (0.4 to 0.7)a

Lamotrigine 2 330 25–200 mg/d 0.1 (–0.2 to 0.4)

Licarbazepine 1 313 1,000–2,000 mg/d 0.1 (–0.3 to 0.5)

Lithium 7 1,214 900–1,500 mg/d or 0.7–1.3 mEq/L 0.5 (0.3 to 0.6)a

Olanzapine 6 1,335 5–20 mg/d 0.5 (0.3 to 0.6)a

Paliperidone 4 967 3–12 mg/d 0.4 (0.1 to 0.7)a

Quetiapine 4 1,007 100–800 mg/d 0.4 (0.1 to 0.6)a

Risperidone 3 823 1–6 mg/d 0.7 (0.4 to 0.9)a

Tamoxifen 2 74 20–140 mg/d 2.9 (2.4 to 3.5)a

Topiramate 4 1,074 200–600 mg/d 0.1 (–0.2 to 0.3)a

Valproate 5 1,046 500–3,057 mg/d 0.3 (0.2 to 0.5)a

Verapamil 1 20 480 mg/d –0.1 (–1.0 to 1.0)

Ziprasidone 3 663 116–164 mg/d 1.3 (0.1 to 0.6)a

a Statistically significant.
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In patients presenting with
skin and soft tissue
infections, is the Laboratory
Risk Indicator for
Necrotizing Fasciitis score
useful for ruling out
necrotizing fasciitis?

EVIDENCE-BASED ANSWER

No. Although a high Laboratory Risk Indicator for
Necrotizing Fasciitis score increases the chances that
a patient has necrotizing fasciitis, a low score should
not be used to exclude the diagnosis in patients pre-
senting with soft tissue infections (SOR: B, based on
meta-analysis of cohort and case-control studies, and
a prospective observational cohort).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001371

A2019 meta-analysis evaluated the accuracy of

physical examination, imaging, and Laboratory Risk

Indicator for Necrotizing Fasciitis (LRINEC) score in the

diagnosis of adults with soft tissue infection.1 The

analysis included 23 trials (N55,982; 16 retrospective

cohort studies, 5 prospective cohort studies, and 2

retrospective case-control studies). The trials included

patients 16 years old or older in whom necrotizing in-

fection was suspected. Evaluations were conducted in

the emergency department, hospital wards, or intensive

care unit and included at least one of the following:

physical examination, imaging modalities, or LRINEC

score. Diagnosis was confirmed by surgical findings,

histopathology, or death from suspected necrotizing

infection. LRINEC scores were calculated from a com-

posite of points assigned to each of six laboratory serum

values: C-reactive protein, white blood cell count, hemo-

globin, sodium, creatinine, and glucose (see Table). For

a diagnosis of necrotizing fasciitis, a LRINEC score greater

than or equal to six had a sensitivity of 68% (14 trials,

N54,330; 95% CI, 0.51–0.81), a specificity of 85% (95%

CI, 0.76–0.91), a positive likelihood ratio (LR+) of 4.5, and

a negative likelihood ratio (LR2) of 0.38. For LRINEC

scores greater than or equal to eight, sensitivity was 41%

(9 trials, N51,905; 95% CI, 0.29–0.54), specificity of 95%

(95% CI, 0.90–0.98), LR+ of 8, and LR2 of 0.62. Limi-

tations of this analysis derived from the quality and het-

erogeneity of the individual trials and their design.

A 2020 prospective observational study (n5931)

evaluated the performance of LRINEC score in the di-

agnosis of necrotizing fasciitis.2 From April 2015 to De-

cember 2016, the study enrolled patients 18 years old

or older who were admitted through the emergency

department with a diagnosis of necrotizing fasciitis or

TABLE. Laboratory Risk Index for Necrotizing
Fasciitis1

Variable Result Score

C-reactive protein (mg/dL) ,15
$15

0
14

White blood cell count (3103/mL) ,15
15-25
.25

0
11
12

Hemoglobin (g/dL) .13.5
11-13.5
,11

0
11
12

Sodium (mEq/L) $135
,135

0
12

Creatinine (mg/dL) #1.6
.1.6

0
12

Glucose (mg/dL) #180
.180

0
11
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severe cellulitis of the extremities. Patients were ex-

cluded if they had lesions involving the trunk or neck,

or if they had previously received antibiotics or wound

debridement. Study endpoint was hospital discharge.

Patients were further excluded from the study if they

were discharged in less than 48 hours or if infection

was mild enough to be treated with oral antibiotics be-

fore 48 hours. Necrotizing fasciitis was confirmed by

operative findings and histopathology. Severe cellulitis

was presumed where parenteral antibiotics were re-

quired for greater than 48 hours or when an abscess

requiring debridement was present. A total of 825

patients met the criteria for severe cellulitis and 106

had pathology-proven necrotizing fasciitis.

A LRINEC score was calculated for all patients in-

cluded in the study with LRINEC scores greater than or

equal to six having a sensitivity of 43% (95% CI,

0.34–0.53), a specificity of 83% (95% CI, 0.80–0.86),

LR+ of 2.5, and LR2 of 0.69. For LRINEC scores greater

than or equal to eight, sensitivity decreased to 27% (95%

CI, 0.19–0.37), specificity increased to 93% (95% CI,

0.91–0.94), with LR+ of 3.9 and LR2 was 0.78. LRINEC

showed poor performance with area under the receiver-

operating characteristic curve for accuracy of 0.7 (95%

CI, 0.64–0.75). This single-center study lacked confirma-

tory testing for severe cellulitis and limited evaluation to

the extremities, reducing its generalizability.
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Is a serotonin–
norepinephrine reuptake
inhibitor superior to an
SSRI in the treatment of
major depressive disorder
in adults?

EVIDENCE-BASED ANSWER

No, serotonin–norepinephrine reuptake inhibitors
(SNRIs) are not consistently clinically superior to
SSRIs in treating major depressive disorder (MDD).
SNRIs, such as duloxetine, have a statistically but not
clinically significant higher discontinuation rate than
SSRIs, such as escitalopram, because of adverse
drug reactions (SOR: A, consistent results from 2
meta-analyses of randomized controlled trials
[RCTs]).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001375

A2010 meta-analysis of 15 RCTs (N53,094) com-

pared the efficacy and potential adverse reactions of

SSRIs and SNRIs in the treatment ofMDD.1 Patientswere

18 years old or older and met MDD diagnosis by scoring

at least 15 on the Hamilton Depression Rating Scale for

Depression (HAM-D) or at least 18 on the Montgomery-

Asberg Depression Rating Scale (MADRS). Patients had

a one-to-two-week washout period or were antidepres-

sant naive, and then received 8 to 12 weeks of an oral

SNRI or SSRI in therapeutic doses. SSRIs evaluated

included escitalopram (3 trials), fluoxetine (5 trials),

paroxetine (4 trials), and sertraline (3 trials), and SNRIs

included duloxetine (5 trials) and venlafaxine (10 trials).

Medication doses varied between studies but remained

within recommended therapeutic ranges for each medi-

cation. Targeted outcome data were assessed at study

end and included the number of patients who achieved
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symptom remission (defined as a score of less than 9 on

the HAM-D or less than 12 on the MADRS) and the

number of patients who withdrew because of lack of ef-

ficacy or adverse drug reactions. Clinical significancewas

defined as at least a 10% difference between treatment

groups for remission and dropout rates. After pooling of

all 15 trials, SNRIs demonstrated statistically but not

clinically significant higher remission rates than SSRIs

(49% vs 42%, P5.007). Because of known literature of

escitalopram being more effective than other SSRIs,

a sub-analysis was conducted of 12 pooled trials that did

not include escitalopram. The sub-analysis (12 trials,

N52,934) did increase the difference in remission rates

between SNRIs and SSRIs from 5.7% to 7.5% (P5.002)

but still failed to achieve at least a 10% difference.

Dropout rates because of lack of efficacy were similar

between groups.

A 2018 meta-analysis of three RCTs (N51,120)

compared the efficacy and tolerability of duloxetine with

escitalopram in the treatment of MDD.2 Patients were

adults with MDD diagnosed using Diagnostic and Sta-

tistical Manual version IV or IV-TR criteria, and all had

a score of 22 or higher on the MADRS. All patients were

treated with an eight-week regimen of either 10 to 20mg

escitalopram or 60 to 120 mg duloxetine. Outcomes

measures included remission, defined as a MADRS

score of less than or equal to 10 or a HAM-D score of

less than or equal to seven, and discontinuation rates

because of any cause including adverse drug reactions.

No significant difference was noted between escitalo-

pram and duloxetine in pooled remission rates by both

HAM-D (3 RCTs, N51,078, relative risk [RR] 1.0; 95%

CI, 0.83–1.23) and MARDS (2 RCTs, N5549, RR 1.1;

95% CI, 0.94–1.38). Escitalopram had a lower discon-

tinuation rate because of adverse drug reactions than

duloxetine (RR50.47; 95% CI, 0.25–0.90, I2551%).

Among the three studies, no significant difference was

noted in the pooled overall discontinuation rates of esci-

talopram and duloxetine; however, significant heteroge-

neity was noted (I2563%).
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Does omega-3
supplementation improve
dry eye symptoms?

EVIDENCE-BASED ANSWER

Omega-3 fatty acids may have some beneficial effect
on dry eye symptoms, but the magnitude of that ef-
fect is unclear (SOR: C, conflicting meta-analyses).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001420

A2019 systematic review of 34 randomized controlled

trials (RCTs; N54,314) from 13 countries examined

the effect of omega-3 and omega-6 fatty acid supple-

mentation for treatment of dry eye disease.1 Four trials

(N5677) specifically examining omega-3 supplementa-

tion versus placebo or no treatment were identified. Two

trials included patients with moderate-to-severe dry eye,

one trial included only mild disease, and one trial did not

specify. Patients were of all ages and had dry eye di-

agnoses as defined by the trial investigators. Doses of

omega-3s ranged between 600 and 3,000 mg of

a combination of eicosapentaenoic acid (EPA) and

docosahexaenoic acid (DHA) taken orally daily. The

source of omega-3s was variable. The primary outcome

was difference in Ocular Surface Disease Index (OSDI),

a measurement of dry eye symptomatology. The mini-

mally clinically important difference for OSDI is
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considered 4.5 to 7.3 units for mild-to-moderate dry eye

disease and 7.3 to 13.4 for moderate-to-severe dry eye

disease. Outcomes were measured between 1 and 12

months. No significant improvement in OSDI scoring was

noted for the omega-3 supplementation group com-

pared with placebo (mean difference [MD] –2.5 units;

95% CI, –5.1 to 0.2 units). Another subgroup analysis

(N570) of two trials compared omega-3 supplementa-

tion added to conventional therapy versus conventional

therapy alone after one and three months of treatment.

Mean pretreatment OSDI scores were in the moderate to

severity range. Conventional therapy consisted of once-

daily eyelid hygiene plus a once-daily lipid emulsion drop

in one trial and artificial tears every four hours and beta-

methasone 0.1% drops every eight hours in the other

trial. Statistically significant but borderline clinical symp-

tom improvement was noted in the omega-3 group plus

conventional therapy compared with conventional ther-

apy alone (MD –7.2 units; 95% CI, –14.0 to –0.2 units).

A 2019 meta-analysis of 17 RCTs (N53,363) mea-

sured the efficacy of omega-3 fatty acid supplementation

versusplacebo in the treatment of dry eyediseaseof varying

severity and etiology.2 The majority of studies were con-

ducted in India and theUnitedStates. TheEPAdose ranged

between 127.5 and 2,000 mg and DHA dose ranged be-

tween 99 and 1,000 mg given daily. Mean follow-up oc-

curred at 1 to 12 months. Because of variable reporting

methods, results were pooled and converted into a stan-

dardized MD (SMD). After pooling of all 17 trials, reductions

in dry eye symptom scoring were strongly, significantly

higher in the omega-3 supplementation group compared

with placebo (SMD 0.97; 95% CI, 0.55–1.4; I2596%).

The largest multicenter, double-blind RCT (n5535) to

date comparing 3,000 mg of omega-3 supplementation

versus placebo included in both reviews above was ex-

tended to evaluate effects of discontinuing omega-3 sup-

plements compared with placebo after the study’s initial

12-month phase.3 Patients who completed the initial

study’s 12-month follow-up visit and who were assigned

to the omega-3 treatment arm of the trial were eligible to

participate. Of the original participants, 43 participants

chose to participate in the extension study. The extension

study population was similar to the original RCTwithmean

age of 58 years old. Patients were then randomized to

either receive an additional 12 months of omega-3 sup-

plementation or placebo. No significant difference in OSDI

scoreswas noted between the two groups (MD –0.6 units;

95% CI, –11.0 to 9.5 units) after 12 months.
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Do serial ECGs improve the
evaluation of ACS?

EVIDENCE-BASED ANSWER

Not much. The addition of serial electrocardiograms
(ECGs) does not improve the diagnosis of acute
coronary syndrome (ACS) compared with routine
chest pain protocols or troponin levels (SOR: B, 2
prospective cohort studies). However, serial ECGs
with persistent ischemia improve long-term pre-
diction of myocardial infarction and mortality (SOR:
B, prospective cohort). Current guidelines recom-
mend serial ECGs in the evaluation of ACS when the
initial ECG is nondiagnostic (SOR:C, expert opinion).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001401

A2018 prospective cohort study of 365 adult patients

presenting to the emergency department (ED) with

undifferentiated chest pain examined whether the addition

of serial electrocardiograms (ECGs) to routine care im-

proved the prediction of major adverse cardiac events or

acute coronary syndrome (ACS) at 30 days.1
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Hemodynamically stable adult patients (mean age 53 years

old) who presented with symptoms concerning for ACS

received routine care and up to two serial ECGs at 30- to

90-minute intervals. Patients with evidence of ST-elevation

myocardial infarction (MI) or ventricular arrhythmia on initial

ECG were excluded. Routine care included serial troponin

measurements and Thrombolysis in Myocardial Infarction

(TIMI) scoring. TIMI is a validated, 7-point risk score used to

assess risk of major adverse cardiac events in patients

presenting with undifferentiated chest pain; scores of 0 to 1

are generally accepted as low risk and scores of two or

more are accepted as intermediate to high risk. Overall

prevalence of major adverse cardiac events (defined as

a composite endpoint of all-causemortality, MI, or coronary

revascularization) was 6.9%. Positive serial ECG changes

did not improve prediction of major adverse cardiac events

or ACS at 30 days when added to the use of routine care,

TIMI scores of 2 plus, or troponin measurement (net

reclassification improvement –0.03; 95%CI, –0.07 to 0.06).

A 2005 prospective cohort study of 706 patients admit-

ted to a chest pain unit evaluated which elements of their

chest pain protocol, including use of serial ECGs,weremost

useful in the diagnosis of ACS at presentation.2 Adult

patients with a mean age of 54 years old presenting to the

ED with chest pain were admitted to the chest pain unit if

they had a normal or nondiagnostic initial ECG. Routine care

included serial ECGs and ST segment monitoring, serial

cardiac biomarkers, and, if appropriate, exercise stress test-

ing. ACS was diagnosed in 8.5% of patients based on tro-

ponin values (60 of 706 patients). For the diagnosis of ACS

with myocyte necrosis or clinical MI on presentation, serial

ECGs and ST segment monitoring performed significantly

worse than all other tests with no overlapping CIs (positive

likelihood ratio [LR+] 5.4; 95% CI, 3.0–9.8), whereas tropo-

nin T.0.03 ng/mL performed best (LR+ 282; 95% CI,

70–1,126). Serial ECGs and ST segment monitoring also

performed significantly worse than all other tests except ini-

tial creatine kinase-MB at ruling out ACS (negative likelihood

ratio [LR–] 0.8; 95%CI, 0.70–0.92). Troponin T.0.03ng/mL

again performed best (LR– 0.10; 95% CI, 0.05–0.22).

A 2020 prospective cohort study evaluated the long-

term predictive value of serial ECGs on 1,675 patients who

presented to a single-center ED with chest pain.3 Adult

patients with a mean age of 65 years old who presented to

the emergency department with chest pain had two ECGs

taken three hours apart. Patients were grouped based on

ECG findings: those with no ischemic signs on initial or sec-

ond ECG (n51,321), those with ischemic signs on the first

ECG that later resolved (n592), thosewith ischemic signs on

only the second ECG (n525), or those with ischemic signs

on both (n5237). Patients were followed for two years with

the endpoints being all-cause mortality, acute MI, and re-

vascularization. A total of 172 events occurred between 30

days and 2-year follow-up; events occurring within 30 days

were excluded. Patients with consistent ischemic ECG

changes had significantly higher risk for an event occurring

compared with those with no ischemic findings (adjusted

hazard ratio 1.47; 95% CI, 1.01–2.13). No increased risk

for an event was noted in those with only a second ECG

positive finding and those with a resolved ischemic ECG

compared with the non-ischemic ECG group.

A 2010 American Heart Association consensus

guideline recommended serial ECGs or continuous 12-

lead ST-segment monitoring for low-risk patients pre-

senting with chest pain and clinical suspicion for ACS

(no strength of recommendation).4 Serial ECGs at 5- to

10-minute intervals or continuous 12-lead ST-segment

monitoring was recommended if the initial ECG was non-

diagnostic but the patient remained symptomatic, and high

clinical suspicion was noted for ST-elevation MI.
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Does a plant-based diet
lower cardiovascular risk in
adults?

EVIDENCE-BASED ANSWER

Yes. A healthy plant-based diet is associated with
a 19% to 25% reduction in cardiovascular disease in-
cidence andmortality (SOR:A, meta-analysis of cohort
studies and 2 additional cohort studies with consistent
results). However, eating a solely plant-based diet
consisting of unhealthy foods is not protective against
cardiovascular disease (SOR: B, cohort studies).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001365

A2017 meta-analysis of eight cohort studies

(N581,138) compared the incidence of cardio-

vascular disease in vegetarians to omnivores.1 The

studies included adults in the United States, United

Kingdom, and Germany with ages ranging from 37 to

57 years old. A vegetarian diet was defined as a diet

excluding meat and meat products, poultry, seafood,

and flesh from any animal. The comparison was an

omnivorous diet defined as consumption of all types of

food including meat and meat products, poultry, sea-

food, and flesh from any animal. Primary outcomes

included the combination of incidence and mortality

from ischemic heart disease or cardiovascular disease

more broadly over 5 to 21 years of follow-up. The

vegetarian diet group was not significantly different

from the omnivore group in the combination of in-

cidence and mortality from cardiovascular disease (5

studies; N547,757; relative risk [RR] 0.93; 95% CI,

0.86–1.0), but the vegetarian diet was associated with

a reduced risk of incidence and mortality from ischemic

heart disease (7 studies; N565,058; RR50.75; 95%

CI, 0.68–0.82). This study is limited by the biases in-

herent to cohort studies, including the lack of ran-

domization and the inability to assess for causation.

A 2017 cohort study (N5209,298) examined the

association between a plant-based diet and

cardiovascular disease.2 The cohort population in-

cluded female registered nurses and male health pro-

fessionals, 25 to 75 years old. Participants were

excluded if they had coronary heart disease, cancer,

stroke, coronary artery surgery, or reported implausible

daily calories (extremely low or extremely high). The

data from food frequency questionnaires was analyzed

to create a plant-based index, assigning positive

scores to plant foods and negative scores to animal

foods. Additionally, they created a healthy plant-

based diet index with the highest scores for healthy

plant foods (ie, whole grains, fruits, or vegetables)

and lower scores for unhealthy plant food group (ie,

juices, sweetened beverages, refined grains, or

potatoes/fries) and animal-based foods. Finally, they

created an unhealthy plant-based diet index that

assigned higher scores for unhealthy plant-based

foods and lower scores for healthy plant-based foods

and animal-based foods. The primary outcome was

nonfatal myocardial infarction or fatal coronary heart

disease, self-reported by participants during biennial

questionnaires with blinded review of medical records

by study physicians to confirm diagnoses. Higher

scores in the healthy plant-based index were associ-

ated with a reduction in cardiovascular disease (hazard

ratio [HR] 0.75; 95% CI, 0.68–0.83) compared with

lower scores in the healthy plant-based index. Higher

scores in the unhealthy plant-based diet index were

associated with an increased risk of cardiovascular dis-

ease (HR 1.32; 95% CI, 1.20–1.46) compared with

lower scores. The study was limited by potential con-

founders of smoking and other comorbidities (ie, dia-

betes), which were more common in the unhealthy

plant-based food group and potential bias resulting

from self-reported data.

A 2019 cohort study (N512,168) examined the as-

sociation between a plant-based diet and cardiovas-

cular disease.3 The studied population included adults

45 to 64 years old without cardiovascular disease, his-

tory of myocardial infarction, heart or arterial surgery,

heart failure, stroke, or cancer at baseline. The cohort

was followed for 21 years with data collected from the

Atherosclerosis Risk in Communities study. The partic-

ipants’ diets were classified using four diet indices:

overall plant-based diet index, provegetarian diet in-

dex, healthy plant-based diet index, and unhealthy

plant-based diet index. All plant foods received higher
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scores in the index and animal foods received lower

scores based on a similar scoring system as the pre-

vious study. Each cohort was divided into quintiles

based on the indices, which were compared based

on the primary outcomes, including cardiovascular dis-

ease and death from cardiovascular disease. Those in

the highest quintile for healthy plant-based diet index

had a lower risk of cardiovascular disease mortality

compared with the lowest quintile (HR 0.81; 95% CI,

0.68–0.97). Limitations included potential bias result-

ing from self-reporting of diet.
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For patients with heart
failure, does remote
monitoring of vital signs
prevent hospital
admissions?

EVIDENCE-BASED ANSWER

Telemonitoring (use of home vital monitoring devices
and telephone-supported care) of heart failure (HF)
patients reduces HF-related hospital admissions but
does not reduce all-cause hospital admissions (SOR:
A, meta-analysis of randomized controlled trials
[RCTs] and single large RCT).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001355

A2017 meta-analysis of 39 randomized controlled

trials (RCTs; N511,758) evaluated remote moni-

toring of vital signs and telecommunication for patients

with heart failure (HF).1 Patients were mean ages of 43

to 83 years old and 31% to 100% males. Follow-up

periods ranged from 90 days to 3 years. Patients

were hospitalized with New York Heart Association

Functional Classification I-IV HF, predominately with

impaired left ventricular ejection fraction (LVEF ,40%

or 50%) with one study with preserved left ventricular

function (LVEF$40%). All patients received “optimized

medical therapy,” including treatment with an

angiotensin-converting enzyme inhibitor or an angio-

tensin receptor blocker and a b-blocker. The control

group (n55,823) received usual care according to

standard guidelines. The intervention group (n55,935)

received telemedicine support (teletransmission or

telephone support) along with usual care. Tele-

transmission included home vital monitoring devices

that transmitted heart rate, blood pressure, oxygen

saturation, and weight. The primary outcomes were

reduction in all-cause and HF-related admission rates,

length of stay, and mortality. All-cause hospital admis-

sions were similar between the telemedicine group and

the control group (27 trials, N58,577; pooled odds ratio

[OR] 0.92; 95% CI, 0.82–1.04; I2571), but tele-

monitoring produced a significant reduction in HF-

related admissions (29 trials, N58,055; pooled OR

0.63; 95% CI, 0.53–0.76; I2577%). All-cause mortality

and HF-related mortality were reduced in the combined

telemedicine group comparedwith the control group (30

trials, N59,979; pooled OR 0.8; 95% CI, 0.71–0.91;

I2534%and 8 trials, N52,281; pooledOR 0.69; 95%CI,

0.55–0.86). No harms were reported. Publication bias

was detected in the analysis of the HF-related hospital

admission rate.
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A 2016 multicenter RCT (n51,437) evaluated telemo-

nitoring of patients with HF after hospitalization compared

with usual care.2 Patients were 50 years old or above

(mean age 73 years old), 46% female, with mean ejection

fraction of 43%, currently admitted to the hospital, and

being actively treated for HF. Patients were excluded if they

had dementia, if theyweighed over 204 kg, lacked a usable

phone, resided in a skilled nursing facility, were on chronic

hemodialysis, had an organ transplant in the past or pend-

ing, or had a planned intervention intended to correct a HF-

related underlying condition. The intervention group

(n5715) received predischarge education, scheduled tele-

phone calls, symptom tracking, and daily home remote

vitals monitoring using electronic equipment with auto-

mated transmission (weight scale, blood pressure, and

heart rate monitor linked to a device). The control group

(n5722) was provided “usual care” with education before

hospital discharge and a follow-up call. The primary out-

come was 180-day all-cause readmission, and secondary

outcomes included 30-day all cause-readmission, 30-day

mortality, and 180-day mortality. The 180-day all-cause

readmission rate of patients was not significantly different

for the intervention group compared with the control group

(51% vs 49%; adjusted hazard ratio 1.03; 95% CI,

0.88–1.20). No difference was noted in secondary out-

comes of 30-day all-cause readmission, and 30-day or

180-day all-cause mortality between the two groups. No

adverse events were reported. Thirty-day mortality rates

were underpowered. Patient adherence (defined as partic-

ipation in at least 50% of planned monitoring activities) to

the interventionwaspoorwith 61% telephone call and 55%

telemonitoring adherence.
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Does the addition of
exercise to caloric
restriction increase weight
loss in adults compared
with caloric restriction
alone?

EVIDENCE-BASED ANSWER

Exercise compared with diet alone adds modest
weight loss at six months but is no different at 12
months (SOR: A, 2 randomized controlled trials
[RCTs]). The addition of exercise lowers waist cir-
cumference (by 1–2.5 cm), preserves lean body
mass, and may reduce body fat (SOR: B, RCTs with
heterogeneous outcomes).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001352

A2012 randomized controlled trial (RCT) compared

calorie-restricted diet, exercise, and combination

diet and exercise to no intervention on weight loss in 439

postmenopausal sedentary women.1 Patients, mean age

58 years old with mean body mass index (BMI) 31 kg/m2

and 48% average body fat, who exercised less than 100

minutes per week at moderate intensity or greater were

included. The study excluded patients with recent use of

hormone therapy, diabetes, breast cancer history, con-

sumption of more than two alcoholic drinks per day, to-

bacco use, abnormal exercise stress test, or recent use

of a weight loss program or medication. A control group

(n587) was instructed not to change exercise or diet for

12 months. The calorie-restricted diet group (n5118)

received a 1,200 to 2,000 kcal/d diet with less than 30%

fat, intensive dietician and group support, food journals,
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and weekly weigh-ins to measure adherence. The exer-

cise group (n5117) exercised at moderate to vigorous

intensity $45 minutes five d/wk for 12 months. An ex-

ercise physiologist supervised three sessions per week

and used activity logs to measure adherence. The diet

and exercise group (n5117) received both interventions.

Study statistical significance was set at P5.0083. After

12 months, no difference in mean weight loss was noted

in the diet and exercise versus the diet-alone groups (–8.9

kg/–10.8% vs –7.2 kg/–8.5%, P5.02). However, diet and

exercise significantly lowered waist circumference (–7 vs

–4.5 cm, P5.004) and body fat percentage (–5.9% vs

–4.2%, P,.0001) compared with diet alone. Limitations

included a majority non-Hispanic White college graduate

patients and exclusion of important health conditions

seen in many older female patients.

A 2011 RCT compared diet, exercise, and diet plus

exercise on physical performance, weight loss, and body

composition in 107 older adults with obesity.2 At base-

line, patients in the diet and diet plus exercise groups

were on average 70 years old, BMI of 37 kg/m2, 9%

and 12% men, and average weight 104 and 99 kg, re-

spectively. All patients had a sedentary lifestyle, andmild-

to-moderate frailty, defined using a modified physical

performance test, difficulty in instrumental activities of

daily living (ADL) or ADL, or a reduced VO2peak on a tread-

mill examination. Exclusion criteria were history of severe

cardiopulmonary disease; cancer; musculoskeletal or

neuromuscular impairment; visual, hearing, or cognitive

impairments; current smoking; or medications affecting

bone health or metabolism. The control group (n527)

received monthly general advice on a healthy diet. The

diet group (n526) received a 500 to 750 kcal energy

deficit diet with 1 g/kg protein daily to achieve 10%weight

loss at six months and weekly food log review with di-

etician counseling. The exercise group (n526) exercised

90 minutes three days per week including aerobic exer-

cise, resistance training, flexibility, and balance. The diet

and exercise group (n528) received both interventions.

Average weight loss was not different between the diet

and exercise and diet groups (–8.6 kg/–9% vs –9.7 kg/

–10%, P5.67) at 12-month follow-up, but lean body

mass decreased less in diet and exercise group than diet

group (–1.8 kg/–3% vs –3.2 kg/–5%, P5.04). Body fat

was not statistically different between the groups (–6.3

kg/16% vs –7.1 kg/17%, P5.57). This study was limited

by its sample size and thus did not have enough power to

detect a difference in secondary outcomes.

A 2010 single-blind RCT compared calorie-

restricted diet with increased physical activity for 12

months (initial activity, n567) to the identical dietary

intervention with increased physical activity delayed

after six months (delayed- activity, n563) on weight

in 130 adults with BMI $35 kg/m2.3 Baseline values

for patients in the initial group and delayed group were

age 46 and 48 years old, BMI 44 kg/m2, weight 121

and 117 kg, 10% and 5%men, respectively. Exclusion

criteria were recent weight loss $5%, participation in

a weight loss program in the past year, bariatric sur-

gery history, uncontrolled diabetes or hypertension,

coronary artery disease, cancer within five years, or

pregnancy within six months. All patients received a re-

duced energy diet of 1,200–2,100 kcal/d with approxi-

mately 50% carbohydrate, 25% protein, 25% fat, some

free meal replacements, and food logs for adherence

tracking. The activity prescription included moderate-

intensity activity, similar in intensity to brisk walking, in-

creasing by 10-minute increments to 60 minutes five

days per week, with activity logs and intermittent wear-

able tracking for adherence. Both groups received 3 to 4

groups or individual contacts per month. At six months,

the initial-activity group lost more weight than the

delayed-activity group (–11 kg; 95% CI, –9.1 to –13 vs

–8.2 kg; 95% CI, –6.4 to –9.9; P5.02), had a lower waist

circumference (115.8 cm; 95% CI, 112.8–118.8 cm; vs

116.5 cm; 95% CI, 113.5–119.5 cm; P5.01), and less

body fat (51.7 kg; 95%CI, 48.0–54.5 kg; vs 53.3 kg; 95%

CI, 50.3–56.3; P5.008). At 12months, no difference was

noted in weight loss, waist circumference, or body fat.

The study was limited by a small number of male

patients but did include 37% African American

participants.
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Is platelet-rich plasma
injection more effective at
improving pain than
corticosteroid injection in
chroniclateralepicondylitis?

EVIDENCE-BASED ANSWER

Platelet-rich plasma (PRP) injection is more effective
than corticosteroid injection in reducing lateral epi-
condylitis pain in long-term follow-up (.2 months;
SOR: A, meta-analysis of randomized controlled tri-
als [RCTs] and 1 RCT with consistent results). In the
short-term (,2 months), PRP and corticosteroid in-
jection seem to be similar in effect (SOR: B, meta-
analysis and 1 RCT with inconsistent results).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001364

A2019 meta-analysis compared platelet-rich plasma

(PRP) injection and corticosteroid injection for the treat-

ment of lateral epicondylitis pain.1 Patients were adults, 18

years old or older, with mean ages ranging from 33 to 47

years old. Mean duration of symptoms was greater than six

months in two trials and not reported in the remaining stud-

ies. The meta-analysis did not report how the diagnosis of

lateral epicondylitis was made or any additional inclusion or

exclusion criteria. PRP was prepared by collecting the

patient’s own blood and spinning it once or twice such that

serum with a high concentration of platelets and platelet-

derived growth factors was collected. PRP injection volume

ranged from 1 to 3 mL with or without local anesthetic

(bupivacaine or xylocaine). Corticosteroids included 1 mL of

triamcinolone40mg/mLwithbupivacaine, or 2mLof 40mg/

mL methylprednisolone with or without xylocaine. Injection

methods, number of injections, and duration of treatment

were not described. The primary outcome was pain as

documented by a visual analog scale (VAS, 0 to 10

scale), and follow-up ranging from 4 weeks to 1 year. At

long-term follow-up (.2 months), PRP injection was

associated with a larger improvement in VAS scores

than corticosteroid injection (4 randomized controlled

trials [RCTs]; N5314; mean difference [MD] –2.9; 95%

CI, –4.9 to –0.79). In short-term follow-up (,2 months),

VAS score improvements were similar between PRP

and corticosteroid injections (6 RCTs; N5445; MD

0.85; 95% CI, –0.35 to 2.0). Limitations included var-

iations in preparation, volume, and concentration of

PRP injections; and lack of subject or researcher

blinding to the injectate because of differences in

appearance.

A 2019 RCT (n580) compared PRP and corticosteroid

injections for the treatment of lateral epicondylitis pain.2 The

trial included patients 18 years old or older diagnosed with

lateral epicondylitis who had failed at least three months of

conservative therapy (not defined). Patients were excluded if

the differential diagnosis for elbow pain included cervical

radiculopathy, osteochondritis dissecans, rheumatoid disor-

ders, or diabetes. Participants were evenly and randomly

allocated to receive either a single treatment of PRP injection

or corticosteroid injection. The treatment of 3 mL of PRP

was prepared using a double-spin method (160 g for 12

minutes and then 460 g for 18 minutes at room tempera-

ture). The corticosteroid group received 40 mg of triamcin-

olone with 2% xylocaine. The treatments were injected by

palpation (without ultrasound guidance) into the undersur-

face of the extensor carpi radialis brevis and the common

extensor tendon using a single skin penetration with 10 to

20 tendon penetrations. The primary outcome was pain

(using VAS, 0 to 100 scale) measured at six weeks, three

months, and one year after intervention. At baseline, the

corticosteroid group had a mean VAS score of 81, and

the PRP group had a mean VAS score of 77. At six weeks,

corticosteroid injection was associated with a larger im-

provement in VAS score compared with PRP injection

(mean VAS score 14 vs 45; P,.001). PRP injection was

associated with larger improvements in VAS score at three

months (mean VAS score 4.0 vs 23;P5.002) aswell as one

year (mean VAS score 2.5 vs 14; P5.02) compared with

corticosteroid injection. CIs were not reported. Limitations

included absence of blinding to injectate as well as subject

recruitment from a single center. Additionally, the reduction

in pain for both groups at 12monthsmay partially reflect the
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natural course of the condition and not solely the effect of

the treatments.
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In patients with dementia,
which pharmaceutical
intervention is best at
reducing agitated
behaviors?

EVIDENCE-BASED ANSWER

In patients with dementia, atypical antipsychotics (such
as risperidone) double the odds of a 50% improvement
over placebo, although the usual magnitude of im-
provement is small (SOR: A, meta-analyses).
Dextromethorphan/quinidine also seems to relieve
symptoms of agitation (SOR: A, meta-analysis).
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A2017 meta-analysis of 36 randomized controlled

trials (RCTs; N55,585) assessed the use of phar-

macological treatments for agitation in patients with all

forms of dementia.1 The participants were mostly female

with a mean age of 82 years old and a baseline mini-

mental status score of 10 (indicating moderate de-

mentia). Antipsychotics examined included risperidone

(11 of 36 studies), followed by haloperidol (7 of 36

studies) and quetiapine (4 of 36 studies). Additional

studies included treatment with valproate (5 of 36

studies) or dextromethorphan/quinidine (1 of 36 stud-

ies). All pharmacological treatments were compared

with placebo. Dosing, treatment regimens, and the

number of patients in pooled outcomes were not

reported. Many validated scales used throughout the

studies and results were pooled and reported as odds

ratios (ORs) of agitation improving by 50% from baseline

over an eight-week period. After eight weeks, a signifi-

cant improvement was noted in symptoms for risper-

idone (11 studies, OR 1.9; 95% CI, 1.5–2.4) and

dextromethorphan/quinidine (1 study, OR 3.0; 95% CI,

1.7–5.5) when compared with placebo.

A 2015 meta-analysis of 32 RCTs (N56,812) eval-

uated the efficacy of pharmacological management for

neuropsychiatric symptoms in patients with dementia.2

Patients were all diagnosed with probable or possible

Alzheimer dementia following criteria from the Diagnos-

tic and Statistical Manual of Mental Disorders—Fourth

Edition or the National Institute of Neurological and

Communicative Disorders and Stroke/Alzheimer’s Dis-

ease and Related Disorders Association. Severity of de-

mentia ranged from mild to severe, with baseline Mini-

Mental State Examination scores of 4.5 to 21. The mean

ages of the participants were around 79 years old. Treat-

ment consisted of cholinesterase inhibitors (15 trials,

N55,038), atypical antipsychotics (6 trials, N52,511),

antidepressants (2 trials, N5288), mood stabilizers (1

trial, n527), and memantine (8 trials, N52,829) all com-

pared versus placebo. Oral formulations of medication

were used, except for one study that used intramuscular

aripiprazole and one study of transdermal estrogen. The

median trial duration was 56 days (range 1–90 days).

Outcomes assessed were improvement in behavioral

and psychological symptoms of dementia and were

measured by the Neuropsychiatric Inventory scale. For

simplicity, results were pooled and converted into

a standardizedmean difference (SMD). A small improve-

ment was noted in behavioral and psychological symp-

toms with atypical antipsychotics (SMD –0.21; 95% CI,

–0.29 to –0.12) and a slight improvement of question-

able clinical significance with cholinesterase inhibitors

(SMD –0.12; 95% CI, –0.23 to –0.02) when compared
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with placebo. No other included medications resulted in

improvements.
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What is the risk of
hypoglycemia in infants
born to mothers on beta-
blocker therapy?

EVIDENCE-BASED ANSWER

Risk of hypoglycemia in infants born to mothers on
beta-blocker therapy remains unclear. Beta-blocker
therapy in pregnancy may increase the risk of neo-
natal hypoglycemia, although any association is seen
primarily in low-quality evidence (SOR: C, conflicting
randomized controlled trials and cohort studies).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001403

A2018 systematic review of eight randomized con-

trolled trials (RCTs; N55,909) evaluated the effect

of treatment of hypertension in pregnancy on the de-

velopment of severe hypertension, proteinuria, and

pre-eclampsia.1 A subanalysis of two double-blinded

RCTs (N5272) specifically evaluated the incidence of

hypoglycemia for infants born to mothers on beta-

blocker therapy. All patients were pregnant women

with single or multiple gestation with mild or moderate

hypertension (systolic blood pressure of 140–169

mmHg, diastolic blood pressure of 90–109 mmHg).

Patients were between 20 and 38 weeks at study entry

in one trial and in the third trimester in the second trial.

Women were randomized to 50–200 mg daily of ate-

nolol, 100–200 mg twice daily of labetalol, or placebo

for at least seven days. Neonatal hypoglycemia was not

specifically defined and results were adjusted for ges-

tational age. Mothers treated with beta-blockers ver-

sus placebo did not have higher rates of neonatal

hypoglycemia (adjusted risk ratio [aRR] 0.71; 95% CI,

0.13–3.83).

A 2017 systematic review of 47 cohort studies and

RCTs examined the effects of antihypertensive medi-

cations administered in utero on neonatal and child

health outcomes.2 A subanalysis of two cohort studies

(N587,536) and four RCTs (N5759) specifically exam-

ining exposure to beta-blockers and the risk of neona-

tal hypoglycemia were identified. The RCTs were

included in the above systematic review and thus will

not be summarized. The first cohort study conducted in

the United States (n587,407) evaluated pregnant

women exposed to various beta-blockers in the third

trimester compared with no use of hypertensive med-

ications. Treatment durations, dosing regimens, and

drug types were not specified. Beta-blocker exposure

was associated with higher rates of neonatal hypogly-

cemia compared with those born to mothers not on

treatment (RR 3.1; 95% CI, 2.2–4.2). The second co-

hort study conducted in India (n5129) evaluated expo-

sure to labetalol (dosing not given) compared with other

hypertensives during pregnancy. Labetalol therapy

was associated with an increased incidence of hypo-

glycemia compared with various other hypertensives

(48% vs 17%, P5.01).

A 2016 retrospective cohort study of over two million

pregnancies in the United States analyzed the risk of neo-

natal hypoglycemia and bradycardia after in utero expo-

sure to beta-blockers (n510,585).3 Pregnant women

enrolled in Medicaid who were prescribed beta-

blockers (including alpha- and beta-blockers and combi-

nation drugs) at the time of delivery were included. The

authors defined neonatal hypoglycemia as documenta-

tion of hypoglycemia in the newborn by a clinician in the

medical record, a glucose level of 45 mg/dL or less, or

46 Volume 25 • Number 1 • January 2022 Evidence-Based Practice

HELPDESK ANSWERS

Copyright © 2021 by Family Physicians Inquiries Network, Inc. Unauthorized reproduction of this article is prohibited.

mailto:Westfall.Erin@mayo.edu
mailto:Westfall.Erin@mayo.edu


treatment with intravenous glucose or a prescribed in-

creased frequency of feeding. The primary outcomes

were rates of hypoglycemia and bradycardia in beta-

blocker–exposed pregnancies compared with nonex-

posed. Propensity scores were used to match exposed

subjects with similar nonexposed subjects to control for

potential confounding variables. Beta-blocker exposure

during pregnancy was associated with neonatal hypogly-

cemia when compared with nonexposure (adjusted odds

ratio 1.68; 95% CI, 1.50–18.9).
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Is sleepdurationassociated
with symptom
improvement in athletes
with sports-related
concussion?

EVIDENCE-BASED ANSWER

In athletes with sports-related concussion, sleeping
less correlates with increased symptoms and
symptom severity (SOR: B, a prospective cohort
study). However, changes in baseline sleep do not
affect days to recovery from concussion (SOR: B,
a prospective cohort study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001421

A2018 prospective cohort study (n5971) aimed to

determine if sleep quantity and disturbance are as-

sociated with concussion symptoms after a sports-

related concussion.1 The cohort included young ath-

letes (8–18 years old) participating in various sports,

diagnosed with sports-related concussion. Patients

were matched with control athletes who had never

been diagnosed with a concussion. Sleep duration the

night before the assessment was self-reported by

participants. Symptoms of concussion, including

number of sleep disturbances, migraine symptoms,

and neuropsychological symptoms (eg, irritability and

nervousness), were assessed using the Post-

Concussion Symptom Scale and Immediate Post-

Concussion Assessment and Cognitive Testing

assessments. Symptoms were assessed within seven

days of concussion and at 21 days or more post-

concussion. Results from statistical analyses were

described using Pearson correlation coefficient (r),

where values greater than 0.4 represent strong corre-

lation, 0.2 to 0.4 moderate correlation, and less than

0.2 are considered weakly correlated. During the

acute post-concussion phase, less sleep quantity

in the concussion group was not correlated with

post-concussion symptoms other than a greater report

of sleep disturbances (r5–0.14, P5.002). At 21 days or

more post-concussion, less sleep quantity in the

sports-related concussion group was weakly corre-

lated with greater self-report of migraine symptoms

(r5–0.15, P5.001) and neuropsychological symptoms

(r5–0.10, P5.024). Limitations included potential for

reporting bias with self-reported sleep measures and

those typical to cohort studies including risk of con-

founders and the inability to determine causation.
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A 2017 prospective cohort study (n5130) assessed

whether decreased sleep duration after concussion was

associated with time to recovery and performance.2

Patients included collegiate athletes (mean age of 19

years old) diagnosed with concussion. Those with a his-

tory of three or more concussions, sleep disorder, learn-

ing disability, ADHD, or substance abuse were excluded.

Patients were categorized according to their sleep

change as follows: getting less sleep than baseline by

at least one hour, getting approximately the same amount

of sleep within one hour of baseline, or gettingmore sleep

than baseline by at least one hour. Symptom severity

scoring was conducted using the Sports Concussion As-

sessment Tool Three (scores range 0–132, assessing 22

symptoms, higher score indicating worse symptoms).

Baseline assessment was done at any point before con-

cussion ranging from several months to a few days.

Patients were then assessed within 24 to 48 hours of

injury, daily after diagnosis, “day of asymptomatic,” and

after return-to-play. “Day of asymptomatic” was defined

as the day medical clearance was provided to begin

a gradual return-to-play protocol. Sleep groups did not

differ in days to asymptomatic (shorter sleep mean 7.3,

no sleep change 7.2, longer sleep 6.2 days after concus-

sion, P5.18). At 24 to 48 hours, the shorter sleep group

had greater symptom severity than no sleep change (39

vs 25, P5.007) and longer sleep (39 vs 25, P5.004). The

shorter sleep group had higher average symptom sever-

ity at all time points compared with the no sleep change

(14 vs 8.3, P5.022) and longer sleep groups (14 vs 8.9,

P5.012). Limitations included potential for reporting bias

with self-reported sleep duration.

A 2015 cross-sectional study (n5545) evaluated

for a correlation between sleep duration and symptom

severity after a concussion.3 The study included ado-

lescent athletes (11–18 years old) treated for sports-

related concussion. Patients were stratified based on

both sleep duration and sleep disturbance symptoms.

Sleep duration was categorized into patients sleeping

less than seven hours, between 7 and 9 hours, and

greater than nine hours. Sleep disturbance was

categorized into patients having trouble falling asleep,

sleeping less than normal, sleeping more than normal,

or no sleep disturbance. Patients completed the Post-

Concussion Symptom Scale (self-reported symptoms,

scores ranging 0–132, higher scores indicate worse

symptoms) at three specific time points determined

by the treating provider throughout the recovery

phase. Sleeping less than seven hours the night before

testing correlated with higher self-reported symptom

scores on initial testing compared with 7 to 9 hours and

greater than nine hours of sleep (27 vs 8.7 vs 23,

P,.001). Sleeping more than normal and sleeping less

than normal correlated with higher self-reported

symptom scores compared with no sleep change at

all time points (27 vs 23 vs 8.7, 17 vs 17 vs 3.2, 21 vs

32 vs 3.5, P,.001). Limitations included potential for

reporting bias with self-reported sleep quantity and

changes.
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Are 5-HT1 receptor agonists (“triptans”) more effective
than ibuprofen in the treatment of migraine in children
and adolescents?

EVIDENCE-BASED ANSWER

No studies directly compare ibuprofen with 5-HT1
receptor agonists in pediatric patients. Ibuprofen and
5-HT1 receptor agonists as a class are both
moderately more effective than placebo at pro-
ducing pain freedom at two hours posttreatment
in children and adolescents (SOR: A, meta-
analysis of randomized controlled trials). The
American Academy of Neurology and American
Headache Society recommends sumatriptan
alone, sumatriptan combined with naproxen,
zolmitriptan, or ibuprofen alone as more likely
than placebo to relieve migraine headache in
children and adolescents (SOR: C, consensus
guideline).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001418

A2016 meta-analysis of 26 prospective, placebo-

controlled, randomized trials (N59,158 enrolled;

7,630 received medication) compared the efficacy of

ibuprofen and various 5-HT1 receptor agonists to

placebo in reducing pain in children.1 The study com-

pared the efficacy of ibuprofen, almotriptan, eletriptan,

naratriptan, rizatriptan, sumatriptan, and zolmitriptan

versus placebo for the outcome of pain freedom two

hours after treatment of pediatric migraine. The meta-

analysis included studies involving pediatric partici-

pants 17 years old or younger with a diagnosis of

migraine with or without aura. Medications were given

at standard doses (see TABLE 1). Pain freedom was

defined as the absence of pain at two hours post-

treatment and before use of any additional or rescue

medication. Ibuprofen was more effective than pla-

cebo at two hours posttreatment for producing pain

freedom in children ,12 years old. Though suma-

triptan and rizatriptan individually did not outperform

placebo in children ,12 years old, pooled data

demonstrated that 5-HT1 receptor agonists, as a

class, were more effective than placebo at producing

pain freedom at two hours posttreatment in this age

group. In adolescents 12 to 17 years old, 5-HT1 re-

ceptor agonists were also more effective than pla-

cebo. In this age range, the only 5-HT1 receptor

agonists to demonstrate effectiveness individually

compared with placebo were sumatriptan, rizatriptan,

and zolmitriptan.

A 2019 practice guideline from the American Acad-

emy of Neurology and the American Headache Society

evaluated the question of whether acute self-

administration of treatments, compared with placebo,

reduced headache pain in children and adolescents

with migraine.2 The authors systematically reviewed all

randomized controlled trials published between 2003

and 2017 that evaluated acute migraine treatments in

children and adolescents. The authors included out-

comes that evaluated headache pain relief at specific

time points after intervention. The systematic review

TABLE 1. Headache relief and pain freedom at two hours posttreatment with ibuprofen and various 5-HT1
receptor agonists in children and adolescents compared with placebo1

Study drug Dosage
Age of patients (in

years)
No. of
studies

No. of
patients

Relative risk of being pain-
free 2 hours posttreatment

(95% CI)

Ibuprofen 7.5 or 10 mg/kg ,12 2 125 1.87 (1.15–3.04)

All 5-HT1 receptor
agonists

n/a ,12 3 345 1.67 (1.06–2.62)
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found that children and adolescents receiving sumatrip-

tan alone, sumatriptan combined with naproxen, zolmi-

triptan, or ibuprofen alone were more likely than those

receiving placebo to be free of headache pain at two hours

(see TABLE 2). Limitations involved the breadth of varia-

tions in endpoints used in trials. Examples of these varia-

tions included headache relief at one- and two-hour

posttreatment, relief of headache-associated symptoms,

TABLE 2. Headache pain-free at one and two hours posttreatment with ibuprofen and various 5-HT1 receptor
agonists in children and adolescents2

Outcome
High confidence (more
likely than placebo)

Moderate confidence
(probably more likely than

placebo)
Low confidence (possibly
more likely than placebo)

Low confidence (possibly
no more likely than

placebo)

Pain-free at 1
hour

Zolmitriptan nasal spray (NS)
5 mg

Pain-free at 2
hours

Sumatriptan/naproxen oral
tablet (OT) 10/60 mg
Sumatriptan/naproxen OT 30/
180 mg
Sumatriptan/naproxen OT 85/
500 mg
Zolmitriptan NS 5 mg

Ibuprofen oral solution 7.5-10
mg/kg
Sumatriptan NS 20 mg

Rizatriptan oral dissolving
tablet 5 or 10 mg

Almotriptan OT 12.5 mg

TABLE 1. Headache relief and pain freedom at two hours posttreatment with ibuprofen and
various 5-HT1 receptor agonists in children and adolescents compared with placebo1

(Continued)

Study drug Dosage
Age of patients (in

years)
No. of
studies

No. of
patients

Relative risk of being pain-
free 2 hours posttreatment

(95% CI)

All 5-HT1 receptor
agonists

n/a 12–17 21 6,761 1.32 (1.19–1.47)

Sumatriptan 5–20 mg intranasal or 50–100
mg oral (20 mg intranasal most
common)

,12 2 145 2.29 (1.00–5.23)

Sumatriptan 5–20 mg intranasal or 50–100
mg oral (20 mg intranasal most
common)

12–17 10 2,415 1.27 (1.10–1.48)

Rizatriptan 5–10 mg oral ,12 1 200 1.31 (0.89–1.92)

Rizatriptan 5–10 mg oral 12–17 2 1,526 1.34 (1.13–1.60)

Zolmitriptan 2.5, 5, or 10 mg oral or 5 mg
intranasal

12–17 4 1,532 1.66 (1.16–2.38)

Almotriptan 6.25, 12.5, or 25 mg oral 12–17 1 714 1.10 (0.88–1.39)

Eletriptan 40 mg oral 12–17 1 274 1.46 (0.88–2.43)

Naratriptan 0.25, 1.0, or 2.5 mg oral 12–17 1 300 1.06 (0.65–1.75)
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pain-free at one hour posttreatment, and pain-free at two

hours posttreatment.
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