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Does early physical therapy result in cost savings for
patients with acute low back pain?

EVIDENCE-BASED ANSWER

No clear benefit of early physical therapy (PT) on
overall health care costs was noted for patients with
acute low back pain (LBP) when compared with no
PT (SOR: A, consistent evidence from randomized
controlled trial and retrospective cohort). However,
for patients who do receive PT for acute LBP, therapy
startedwithin 14 days is associatedwith lower overall
costs (SOR: A, systematic review of large cohorts
and single retrospective cohort).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001422

A2017 randomized controlled trial (RCT; n5220) in-

vestigated the total health care costs of early physical

therapy (PT) versus usual care in adult patients who pre-

sented to a primary care provider with a current acute

nonradicular low back pain (LBP) episode of less than 16

days.1 Those with LBP of 16 days or more, radicular

symptoms within 72 hours of presentation, and clinical

signs of nerve root compression were excluded. Patients

were randomly assigned to receive early PT (n5107) or

usual care (n5113). The usual care group received only

patient education while the treatment group received ed-

ucation and four PT sessions over a three-week span.

Education involved providing both a book and a handout

that emphasized favorable prognosis of LBP, importance of

maintaining activity levels, and the limited utility of imaging

such as x-ray or magnetic resonance imaging. Education

wasprovided to all study participants before randomization.

The first PT session was initiated within three days of initial

evaluation. Health care utilization related to LBP information

was collected monthly via online self-reporting of provider

visits, procedures or tests, or medication specific to LBP.

After one year of follow-up, patients treated in the early PT

group had significantly higher overall costs related to their

LBP compared with the usual care–only group (mean dif-

ference [MD] +$980; 95% CI, $175–$984).

A 2016 systematic review (N5564,921) of two RCTs

and 10 nonrandomized and cohort studies assessed

cost and medical utilization of delayed versus early PT

in patients with acute and subacute LBP.2 Patients were

at least 15 years old with a nonspecific diagnosis of LBP.

Significant variability was noted in the definition of early

PT in the studies overall. A subanalysis of two large

TABLE. Adjusted annual probability of service use and average costs for 6,668 patients with acute LBP by
timing of physical therapy initiation3,a

Cost
Immediate

(3 d)

Early
(4–14
d)

Difference of early
vs immediate

Delayed
(15–28 d)

Difference of
delayed vs
immediate

Late
(29–90
d)

Difference of late
vs immediate

Health care costs
incurred over 1-y
follow-up period, $,
mean

Pain medication 115 143 28c 186 70b 223 107b

Advanced imaging 550 618 68d 601 51 634 84c

LBP-related
medical

2,746 2,973 226 4,068 1,321b 6,067 3,320b

Total LBP-related 2,901 3,135 233 4,283 1,615b 6,366 3,464b

Non–LBP-related 10,066 10,566 500 12,709 2,643b 10,891 825
a Covariates in the multivariable generalized linear models included age group and sex. b P,.001. c P,.01. d P,.05. LBP5low back pain.
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retrospective cohorts (N5124,800) examining military

and nonmilitary patients with LBP of six months or less

who underwent PT within 90 days of initial visit was iden-

tified. Early PTwas defined as initiationwithin 14 days and

delayed PT between 15 and 90 days. Patients enrolled in

early PT saved significantly more cost per pain episode

than delayed PT in both the non-military (MD $2,736;

95% CI, $1,811–$3,662) and the military population

(MD $1,202; 95% CI, $1,143–$1,262). The authors con-

cluded that early PT resulted in cost savings without sig-

nificant differences in additional utilization, function, or

quality of life.

A 2018 large retrospective cohort study of patients seen

for acuteLBP (n546,916) investigated the impactof receiving

PT and the timing of PT on health care utilization and costs.3

Patientswere 17 years old or older (54% female)whowere all

givenadiagnosis of LBPbyaphysician.Mostpatientsdidnot

receive PT (n540,246). Differing costs measured were pain

medication, imaging, LBP-related costs, total LBP-related

costs, and non–LBP-related costs at one-year follow-up. Pa-

tientsnot receivingPThadsignificantly loweraverage imaging

costs ($82 vs $245, P,.0001) and LBP-related costs

($772 vs $3,469,P,.0001). However, painmedication costs

were higher for the non-PT group compared with the PT

group ($140 vs $102, P,.0001). A subanalysis of patients

who did receive PT were analyzed according to timing of PT

as immediate (3 days or less), early (4–14 days), delayed

(15–28 days) and late (29–90 days). In summary, among

the patients who did receive PT, those who started immedi-

ately had consistently lower health care utilization and cost

measures (see TABLE).

Andrew Cunningham, MD

Mustafa Hussein, MD

Simin Emadzadeh, MD
St. Joseph Mercy Livingston Family Medicine

Residency, Brighton, MI

The authors declare no conflicts of interest.
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Efficacy and safety of
gabapentin in the treatment of
vasomotor symptoms
Shan D, Zou L, Liu X, Shen Y, Cai Y, Zhang J. Efficacy and
safety of gabapentin and pregabalin in patients with va-
somotor symptoms; a systematic review and meta-
analysis. Am J Obstet Gynecol. 2020;222(6):564-
579.e12. doi:10.1016/j.acog.2019.12.011.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001357

This meta-analysis examines the safety and efficacy of

gabanoids for the treatment of vasomotor symptoms

(aka “hot flashes”) in postmenopausal female patients.

Nineteen prospective randomized controlled trials (RCTs)

and two randomized crossover studies were included

(N53,519). The effectiveness and safety of oral gaba-

pentin (300–2,400 mg daily) or oral pregabalin (150–300

mg daily) was compared with placebo as well as nu-

merous other pharmaceuticals, supplements, behavioral

therapies, and acupuncture. Primary outcomes included

reduction of vasomotor symptom frequency, severity,

and duration from baseline. Secondary outcomes in-

cluded adverse events related to gabapentin and pre-

gabalin. Intervention periods ranged from four weeks to

24 weeks. Compared with placebo or vitamin E, gaba-

pentin reduced hot flash frequency from baseline (mean

difference [MD] –1.62 per week; 95% CI, –1.98 to –1.26

after four weeks, MD –2.77 per week; 95% CI, –4.29 to

–1.24 after 12 weeks, and MD –1.43; 95% CI, –2.56 to

–0.29 after 24 weeks). No significant difference was

noted at eight weeks. Overall level of evidence was

assessed as low to moderate quality by the GRADE cri-

teria. Evidence for gabapentin reducing symptom se-

verity and duration when compared with placebo or

vitamin E was insignificant. Two RCTs (N5139) com-

pared estrogen with gabapentin. Estrogen was more

effective than gabapentin in reducing hot flash frequency

(MD 1.11 per week; 95% CI, 0.69–1.52). Estrogen was

more effective than gabapentin in reducing hot flash

frequency (MD –1.11 per week; 95% CI, –1.52 to –0.69)

and hot flash severity score (standardized mean differ-

ence –0.50; 95% CI, –0.85 to –0.14). No difference was

noted between gabapentin and antidepressants in re-

ducing hot flash severity score. The effectiveness of

pregabalin was limited and unable to be meta-analyzed.

Adverse events reported with gabapentin included diz-

ziness, somnolence, headache, fatigue, insomnia,

weight gain, gastrointestinal disturbance, visual change,

tremor, and nausea. Compared with placebo, gaba-

pentin participants suffered more from dizziness (risk

ratio [RR] 4.45; 95% CI, 2.50–7.94; number needed to

harm [NNH]510) and somnolence (RR 3.29; 95% CI,

1.97–5.48; NNH518) and the medication had elevated

dropout rates (RR 1.99; 95% CI, 1.50–2.62; NNH517).

Side effects seemed to be dose dependent. No differ-

ence in adverse events was found in the comparison of

gabapentin with estrogen.

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been de-

scribed here (https://journals.lww.com/ebp/Documents/

PURLs%20Methods%20AC.pdf). An additional literature

search was conducted by searching American Academy

of Family Physicians, National Institute of Health and

North American Menopause Society with the terms “non-

hormonal treatment of vasomotor symptoms” to find ad-

ditional literature to place this research into the context

of current clinical practice.

Bottom line: In postmenopausal female patients, very

low tomoderate evidence exists that gabapentin reduces

frequency of hot flashes; however, this does not repre-

sent a novel approach. Comparedwith estrogen replace-

ment therapy, gabapentin is less effective in reducing

frequency and severity of symptoms although it may

serve as an important alternative in women with contra-

indications to estrogen therapy. Unfortunately, the num-

ber needed to treat data for benefit cannot be calculated

from any available study data. Yet, NNHs for side effects

can be noted, with the most common being dizziness

(NNH of 10) and somnolence (NNH of 18).

Kimberly W. Roman, MD

Michael Brisson, DO
South Baldwin Regional Medical Center FMR, Foley, AL

The authors declare no conflicts of interest.

Does this meet PURL criteria?

Relevant Yes Medical care setting Yes

Valid Yes Implementable Yes

Change in practice No Clinically meaningful Yes
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A validated screening tool for
penicillin allergy testing
Trubiano JA, Vogrin S, Chua KYL, et al. Development and
Validation of a Penicillin Allergy Clinical Decision Rule.
JAMA Intern Med. 2020;180(5):745-752.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001356

This was a two-phase diagnostic study. Part one was

a multicenter, prospective cohort study from two

tertiary care sites in Australia that developed and in-

ternally validated a penicillin allergy decision rule

(N5622). The tool was derived using reverse stepwise

logistic regression, with a bootstrap regression model for

internal validation. The authors used a standard definition

of antibiotic allergy testing (AAT) positivity in all cohorts.

Primary outcome is any positive test result with penicillin

AAT. Part two was a retrospective cohort study at two

sites in Australia and one in the United States to externally

validate the tool (N5945).

The derivation cohort included only those patients

with a negative skin test result followed by an oral chal-

lenge. Thirty patients who reported an allergy to an in-

travenous penicillin without an oral form were excluded.

Of the remaining 622 patients, 9.3% had a positive AAT.

Of those with a negative AAT (n5590), 95.6% underwent

oral penicillin challenge.

Based onmultivariable analysis from all 622 patients,

a mnemonic/scoring tool was developed: penicillin al-

lergy, five or fewer years ago (2 points); anaphylaxis/

angioedema or severe cutaneous adverse reaction (2

points); treatment required for allergy episode (1 point)

(PEN-FAST). Tool interpretation (risk of having a positive

penicillin test result): very low (0 points), overall allergy risk

0.6%; low (1 or 2 points), with a 5% risk; moderate (three

points), with a 20% risk; and high (4 or 5 points), with

a 50% risk probability. A cutoff of less than three points

was chosen, and that classified 460 of 622 patients

(74.0%) as low risk of true allergy. Of the remaining 162

patients, classified as higher risk, 41 (25.3%) had a pos-

itive allergy test result. Using this cutoff (,3 points), sen-

sitivity to identify penicillin allergy was 70.7%; specificity

78.5%; positive predictive value 25.3%; and negative

predictive value (NPV) 96.3% (95% CI, 94.1%–97.8%).

External validation trial sites confirmed the high NPV

for the PEN-FAST tool with an NPV595.0% (95% CI,

89.4–98.1; n5334), NPV584.9% (95% CI, 72.4–93.3;

n580), and NPV598.4% (95% CI, 96.3–99.5; n5531).

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been described

here (https://journals.lww.com/ebp/Documents/PURLs%

20Methods%20AC.pdf).

Bottom line: PEN-FAST is a validated tool with a high

negative predictive value that could be used at the point

of care to allow safe prescribing practices of beta-

lactams in patients with reported penicillin allergies who

require these antibiotic classes for therapy.

Tyler S. Rogers, MD, FAAFP

Derrick Thiel, MD

Samuel Tiglao, DO, FAAFP
Madigan Army Medical Center,
Joint Base Lewis-McCord, WA

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.

Getting a head start on
concussion recovery
Leddy JJ, Haider MN, Ellis MJ, et al. Early subthreshold
aerobic exercise for sport-related concussion: a random-
ized clinical trial. JAMA Pediatr. 2019;173(4):319-325.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001377

This multicenter prospective randomized clinical trial

compared subsymptom threshold aerobic exercise

to placebo-like stretching in 103 adolescent male and

female athletes (13–18 years old) presenting within 10
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days of a sports-related concussion (SRC). Researchers

determined patient exercise tolerance by a treadmill test

then randomly assigned participants to aerobic exercise

(n552) or stretching (n551) for 20 minutes per day. The

aerobic exercise group was on a stationary bike or

treadmill at home or in a gym under supervision with

a monitored heart rate at 80% of the heart rate with

symptom exacerbation. The stretching group was given

a stretching program and provided resting instructions.

Patients reported daily symptoms and completed weekly

physician visits. The aerobic exercise group recovered in

a median of 13 days (interquartile range [IQR] 10–18.5

days) compared with a median of 17 days (IQR 13–23

days) for the stretching participants (P5.009). The in-

cidence of delayed recovery (.30 days) was higher in the

stretching group (n57) compared with the aerobic ex-

ercise group (n52), but this was not statistically signifi-

cant. Daily symptom reporting occurred at a high rate in

both groups with patients stating they performed their

prescribed exercise 89% of the time. No adverse events

were noted.

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been de-

scribed here.

Bottom line
Subsymptom threshold exercise not only seems safe but

may also help speed recovery compared with stretching

in adolescents with SRC.

Leah Stem, MD
UPMC, St. Margaret FMRP, Pittsburgh, PA

The author declares no conflict of interest.

Safety and efficacy of DOACs in
morbidly obese patients with
atrial fibrillation
Kido K, Shimizu M, Shiga T, Hashiguchi M. Meta-analysis
comparing direct oral anticoagulants versus warfarin in
morbidly obese patients with atrial fibrillation. Am J Cardiol.
2020;126:23-28.

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001378

Current guidelines from the International Society of

Thrombosis and Haemostasis in 2016 recommend

warfarin over direct oral anticoagulants (DOACs) as the

anticoagulant of choice for patients with bodymass index

.40 kg/m2 or weight .120 kg and nonvalvular atrial fi-

brillation because of lack of efficacy and safety data in this

population.1 This meta-analysis of four retrospective

cohort studies and one post-hoc study of a randomized

controlled trial compared DOAC and warfarin use in

8,732 adult patients with atrial fibrillation and morbid

obesity as described above. Patients were excluded if

they had mechanical heart valves, were pregnant, or re-

quired dialysis. The primary outcome of stroke or sys-

temic embolism incidence showed no statistically

significant difference between the DOAC and warfarin

groups (odds ratio [OR] 0.85; 95% CI, 0.60–1.19;

P5.35). DOAC use had a significantly lower major

bleeding event rate compared with the warfarin group

(OR 0.63; 95%CI, 0.43–0.94; P5.02). Themajority of the

data compared apixaban and rivaroxaban with warfarin,

so conclusions on dabigatran and edoxaban cannot be

made. This meta-analysis concluded that in morbidly

obese patients with atrial fibrillation, DOACs could be

considered although a randomized controlled trial is

needed to confirm these findings. If using apixaban or

rivaroxaban, current guidelines recommend measuring

anti-factor Xa levels.1

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been

Does this meet PURL criteria?

Relevant Yes Medical care setting Yes
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Change in practice Yes Clinically meaningful Yes
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described here https://journals.lww.com/ebp/Docu-

ments/PURLs%20Methods%20AC.pdf.

Bottom line
In morbidly obese patients with atrial fibrillation, apixaban

and rivaroxaban use can be considered for anticoagula-

tion because some evidence of equal efficacy is present

for preventing stroke and systemic embolic events, and

fewer bleeding event is noted when compared with

warfarin.

Krista Cowan, MD

Steven Fox, MD

Michael Shepherd, MD
University of Tennessee College of Medicine Chattanooga

Chattanooga, TN

The authors declare no conflicts of interest.
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Should you keep injecting
knees?
The effect of multiple intra-
articular steroid injections on
knee cartilage volume loss and
pain relief in patients with knee
osteoarthritis
McAlindon TE, LaValley MP, Harvey WF, et al. Effect
of intra-articular triamcinolone vs saline on knee
cartilage volume and pain in patients with knee os-
teoarthritis: a randomized clinical trial. JAMA. 2017;
317(19):1967–1975. doi:10.1001/jama.2017.5283
DOI 10.1097/EBP.0000000000001260

KEY TAKEAWAY: For treatment of symptomatic knee

osteoarthritis, corticosteroid injections, compared to sa-

line injections, cause increased cartilage loss. Both have

minimal effect on pain relief.

STUDY DESIGN: Randomized, placebo-controlled,

double blind trial.

LEVEL OF EVIDENCE: Step 2.

BRIEF BACKGROUND INFO: Pain and synovitis from

knee osteoarthritis is commonly treated with corticoste-

roid injections. For decades, the efficacy and negative

consequences of these injections have been questioned,

with studies showing conflicting results on the risks and

benefits.

PATIENTS: Patients with symptomatic knee osteoarthri-

tis and signs of synovitis on ultrasound.

INTERVENTION: Intra-articular triamcinolone every

three months for 24 months.

CONTROL: Intra-articular saline every three months for

24 months.

O: Cartilage volume and structural damage. Osteoarthri-

tis (WOMAC) index for pain.

METHODS BRIEF DESCRIPTION:
c 140 patients, over age 45 (mean age 58), withmild-moderate
kneeosteoarthritis (byavalidatedscaleclassifying jointspace
narrowing, sclerosis, osteophyte formation, bony end defor-
mity) as diagnosed by x-ray and synovitis on ultrasound.

c Randomized to receive saline or triamcinolone injections
every three months for two years with annual MRI to
evaluate cartilage depth. Both subjects and investiga-
tors were blinded to treatment group.

c Primary outcome was volume of cartilage loss.
c No analgesia use was permitted for 48 hours pre-
procedure. Symptoms assessed using WOMAC scale
for pain, function, stiffness.

c Initial pain score of eight on 20-point scale (7.5 in triam-
cinolone group, 8.2 in saline group).

INTERVENTION (# IN THE GROUP): 70 initially, 59

completed.

COMPARISON (# IN THE GROUP): 70 initially, 60

completed.

FOLLOW UP PERIOD: 2 years.

RESULTS: The triamcinolone group had greater carti-

lage loss, both in the index compartment and overall.
c Total mean cartilage thickness decreased 0.29 mm
(triamcinolone) vs 0.13 mm (saline), P5.04. Clinical
significance of this finding is uncertain.

c Triamcinolone group did not see more cartilage dam-
age (–177.63 vs –82.01 mm3, P5.6)
No significant differences noted in knee pain (between
group difference –0.64 points; 95%CI, –1.6 to 0.29) or in
other WOMAC scale components or functional tests.

LIMITATIONS:
1. This study only measured pain every three months.

Some studies show steroid injections are most effica-
cious in first four weeks after injection.

2. Patients continued their usual medications during the trial.
This might have attenuated difference between treatment
groups.

3. Additionally, this only addressed knees that had US evi-
dence of inflammation, andperhaps that paradoxically does
not respond to triamcinolone (asapreviousstudyhas found)

4. Did not include patients with severe pain or severe os-
teoarthritis, nor did it include patients with very mild
osteoarthritis. Either of thesegroupsmayhavehadadif-
ferent response to treatment.

Charles Nielsen, DO

Jessica Bloom-Foster, MD
Eastern Maine Center Medical Program

Bangor, ME
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More than meets the eye:
The role of social
determinants of health in
maternal morbidity and
mortality in theUnitedStates
Social determinants of
pregnancy-related mortality and
morbidity in the United States:
a systematic review
Wang E, Glazer KB, Howell EA, Janevic TM. Social
determinants of pregnancy-related mortality and
morbidity in the United States: A systematic review.
Obstet Gynecol. 2020;135:896-915. DOI 10.1097/
EBP.0000000000001410

KEY TAKEAWAY:Race/ethnicity, insurance coverage, and

maternal education all impact maternal mortality rates. Non-

Hispanic Blackwomen experience themost severematernal

morbidity. This systematic review identifies large gaps in the

literature addressing health disparities in pregnancy.

STUDY DESIGN: Systematic review of 83 studies (ma-

jority retrospective cross-sectional and cohort studies).

LEVELOFEVIDENCE:STEP 3 (downgraded because of

observational study design).

BRIEF BACKGROUND INFO: The rate of maternal mor-

tality has increased over the last 30 years. Few studies

have examined the role of social determinants of health

(social/environmental conditions where people live and

work) on maternal health and pregnancy outcomes.

PATIENTS: Pregnant and postpartum women.

INTERVENTION: Social determinants of health and so-

cioeconomic position indicators.

CONTROL: Patients without the same socioeconomic

position indicators.

OUTCOME: Pregnancy-related morbidity and mortality.

METHODS BRIEF DESCRIPTION:
c Examined associations between social determinants
and adverse maternal outcomes.
◦ Social determinants: Most common socioeco-

nomic position indicators (race, insurance, and
education).

◦ Maternal outcomes: Pregnancy-related death, severe
maternal morbidity, and emergency hospitalization/
readmissions.

c Included women all gave birth in the United States.
c Three authors screened the abstracts and two screened
full articles for inclusion.

c All outcomes were measured using non-Hispanic White
women as a reference.

INTERVENTION # IN THE GROUP: Not available.

COMPARISON # IN THE GROUP: Not available.

FOLLOW-UP PERIOD: Not applicable.

RESULTS:

National- and state-level studies consistently found

higher pregnancy-related mortality and severe maternal

morbidity risks among Black women when controlling for

factors such as insurance coverage, marital status, and

medical conditions. The data were not pooled.
c 58 of 67 studies found minority groups experienced
higher levels of severe maternal morbidity when com-
pared with non-Hispanic White women:
◦ Non-Hispanic Black women: risk ratios (RR) range

from 1.2 to 5.
◦ Hispanic women: RR range from 1.3 to 3.4.
◦ Asian-Pacific Islander women: RR range from1.2 to 1.6.
◦ Native American women: RR range from 1.3 to 1.8.

c 21 of 30 studies found that those with no insurance or
Medicaid had worse maternal outcomes than those with
private insurance.

c Eight of 12 studies found those with less education had
worsematernal outcomes than thosewithmore education.
◦ However, mortality was higher for Black women at

every education level than White women at any edu-
cation level.

LIMITATIONS:

Most studies were retrospective cross-sectional or cohort

studies using medical chart review, so a lack of evidence is

presentas towhatcouldbedriving theassociations.

Te-Ana Harris, MD
LewisGale Family Medicine Residency Program

Roanoke, VA
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Psychotherapy delivered via telehealth is comparable to
in-person psychotherapy

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001487

With a global pandemic rapidly changing the way

clinical behavioral health services are delivered, a

look at the evidence onwhether differences are present in

treatment outcomes based on treatment delivery mo-

dality is indicated.

A comprehensive review of 755 articles between

2003 and 2013 yielded 70 studies on telemental health,

of which 15 were retained because they primarily

addressed effectiveness. Effectiveness was determined

on the basis of “clinical parameters, beneficial effects of a

program under optimal conditions of delivery, and other

data under more real-world conditions,” with a key com-

ponent being feasibility and adaptability in other settings.1

The review found that telemental health was effective for

diagnosis and assessment across adults, children, geri-

atrics, and ethnicity, and was comparable with in-person

care.1 They pointed out that telemental health is actually

better for some populations because it increases access

to care, including consultation in primary care.1

One systematic review and one meta-analysis

evaluated the treatment of depressive symptoms via

telehealth.2,3 The systematic review of 33 articles in-

cluded nine studies that evaluated depression as a pri-

mary outcome; six examined depression and other

symptomology (anxiety, post-traumatic stress disor-

der); and 18 measured depression as a secondary out-

come.2 The majority of studies (n523) received a

strong or moderate rating on research design (14 ran-

domized controlled studies, 4 quasi-experimental

studies, and 15 uncontrolled studies). Twenty-two of

these studies had statistically significant reductions in

depressive symptoms after telehealth psychotherapy.

The rest of the studies indicated no statistical differ-

ence between telehealth and in-person delivery or

reported inconclusive results.2 Little demographic in-

formation was included in this systematic review other

than gender. The second meta-analysis of 14 studies

compared telehealth for treatment of depression to

standard nontelehealth modalities. The included

populations were adult veterans, adult patients from

outpatient mental health clinics, and adult patients

who sought mental health services in health-related

settings. Similarly, no statistically significant difference

was found between the modalities (Hedges’ g50.14;

95% CI, 20.03 to 0.30; P5.098; I2549.74%).3

A systematic review of articles between 2004 and

2014 included measures of treatment satisfaction and

therapeutic alliance in video teleconferencing or

telephone-based psychotherapy compared with in-

person delivery.4 Fourteen studies (9 were randomized

controlled trials and 5 were nonexperimental design) out

of 552met inclusion criteria. The researchers found com-

parable treatment satisfaction ratings for both modalities.

The results in the article were descriptive with no specific

statistical analysis reported. The authors noted that some

of the results indicated there might be decreased comfort

with aspects of group treatment delivered via telemental

health.4 The first comprehensive review discussed above

also found that patients were satisfied with a single

assessment/consultation or follow-up using telehealth.1

Based on the reviews andmeta-analysis above, tele-

health psychotherapy seems to be equivalent to and as

effective as in-person psychotherapy. Many advantages

were highlighted, including accessibility and improved

outcomes for certain populations. Patient satisfaction

with telehealth for psychotherapy was also comparable

with in-person psychotherapy. These results are limited

by the fact that two of the reviews did not include statis-

tical analysis of their included studies.1,4 More high-

quality studies of the data with attention to demographic

and cultural diversity are needed to ensure that these

conclusions are accurate and generalizable.

Laurie C. Ivey, PsyD
University of Denver, Denver, CO
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In patients with chronic
hypercapnic respiratory
failure fromCOPD, does use
of home BiPAP improve
outcomes?

EVIDENCE-BASED ANSWER
Overall, home bilevel positive airway pressure
(BiPAP) has inconsistent effects on mortality and risk
of intubation in patients with chronic hypercapnia
from chronic obstructive pulmonary disease (COPD)
and is not associated with improved quality of life or
decreased hospitalizations (SOR: B, meta-analysis
of randomized controlled trials [RCTs] and cohort
studies). However, when treatment goal is normal
partial pressure of carbon dioxide (PaCO2) levels,
BiPAP reduces mortality by 65% (SOR: A, meta-
analysis of RCTs). Nocturnal BiPAP can be used in
patients with chronic COPD and resting PaCO2more
than 45 mmHg with the goal of normalizing PaCO2

levels (SOR: C, expert opinion).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001247

A2020 meta-analysis of 21 RCTs and 12 cohort

studies evaluated home noninvasive positive

pressure ventilation (NPPV) in 51,085 adults with

chronic stable COPD and hypercapnia (PaCO2 of

45–56 mmHg) but without obstructive sleep apnea.1

BiPAP was the mode of NPPV that was compared with

home oxygen therapy, exercise programs, or standard

care in 15 RCTs and six cohort studies (N51,700).

Patients in these studies received BiPAP for at least 1

month at home with inspiratory pressure settings

ranging from 10 to 28 cmH2O, expiratory pressure

settings ranging from 2 to 8 cmH2O, and rates ranging

from 13 to 18 breaths per minute. Daily usage was in-

consistently reported but ranged from five to nine hours

per day. BiPAP was associated with about 6% lower

risk of mortality compared with control interventions

over an unreported time frame (22.3% vs 28.6%; 13

studies, N51,423; weighted risk difference [WRD],

5.5%; 95% CI, –10 to –0.76; number needed to treat

[NNT]519). Similarly, BiPAP was associated with an

8% lower risk of intubation (5.3% vs 14%; three stud-

ies, N5267; WRD, –8.0%; 95% CI, –15 to –1.3;

NNT513). However, BiPAP was not associated with

better quality of life as measured on various scales with

results reported as standardized mean differences

(nine studies, N5833; standardized mean difference,

0.16; 95% CI, –0.06 to 0.39). Nor did it decrease the

rate of all-cause hospital admission (five studies,

N5326; rate ratio, 0.91; 95% CI, 0.71–1.2). In sub-

group analysis of only the RCTs, no difference between

BiPAP and control was found for any of these

outcomes.

In 2017, a meta-analysis of seven RCTs (N5810)

compared the efficacy of long-term BiPAP with usual

care for the treatment of adults with stable COPD and

chronic hypercapnia.2 The studies in this meta-

analysis were all included in the meta-analysis above,

but this meta-analysis had more restrictive study in-

clusion criteria (only RCTs, PaO2 less than 60 mmHg,

and NPPV use of at least five hours per day for at least

three months), so it represents higher level evidence.

Patients with PaCO2 greater than 50 mmHg and FEV1

less than 50% predicted or less than 1.5 L received

BiPAP with inspiratory pressures ranging from 10 to

21.6 cm of H2O and expiratory pressures from 2 to 5.1

cmH2O. The control groups received usual care in-

cluding oxygen therapy. Overall, BiPAP did not de-

crease overall mortality compared with control (six

studies, N5401; risk ratio [RR], 0.78; 95% CI,

0.54–1.1). However, when including only the 310

patients from two trials in whom BiPAP use was driven

by the goal of normalizing PaCO2 with an average in-

spiratory pressure of 20 cmH2O, BiPAP did decrease

mortality compared with control (RR, 0.35; 95% CI,

0.19–0.64). Although meta-analysis was not possi-

ble, four of five trials evaluating hospitalization rates

and three of four trials evaluating exercise capacity

with the six-minute walk distance showed no signifi-

cant difference between patients on BiPAP versus

control. Two of the trials were rated as low risk of bias

(including one of the trials with goal of normalizing

PaCO2), but the other five trials had unclear conceal-

ment of allocation and unclear blinding of outcome

assessors.

A 2020 clinical practice guideline from a panel of

physician and respiratory experts convened by the

American Thoracic Society made recommendations

Evidence-Based Practice Volume 25 • Number 3 • March 2022 11

HELPDESK ANSWERS

Copyright © 2021 by Family Physicians Inquiries Network, Inc. Unauthorized reproduction of this article is prohibited.



on long-term noninvasive ventilation in patients with

chronic stable COPD and hypercapnia.3 Recommen-

dations were based on a review of the literature and

categorized as strong (patients should receive the

therapy) or conditional (different choices are likely to

be appropriate and therapy should be tailored to

patient’s situation). The guideline suggested using

nocturnal NPPV in patients with chronic COPD and

resting PaCO2 more than 45 mmHg (conditional rec-

ommendation). It is also suggested that the target of

NPPV be normalization of PaCO2 (conditional

recommendation).

Tom Satre, MD

Gamaliel Ferrer, MD
University of Minnesota—CentraCare St. Cloud

FMR, St. Cloud, MN
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Does maternal
consumption of probiotics
while pregnant decrease
the incidence of eczema in
infants?

EVIDENCE-BASED ANSWER
Probiotics given to mothers while pregnant and
breastfeeding may reduce the risk of atopic der-
matitis in children (SOR: B, systematic review of
moderate- to low-quality randomized controlled
trials [RCTs]). However, supplementation in preg-
nancy alone does not appear to significantly reduce
the risk of atopic dermatitis in children (SOR:
B, RCT).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001252

A2019 meta-analysis of 21 studies (18 RCTs, two

cohort studies and one open trial with 31,252 chil-

dren) examined the effect of probiotic supplementation in

pregnancy, breastfeeding, and infancy on the risk of

developing atopic dermatitis (AD) in childhood.1 Their

subanalysis assessed eight estimates from five RCTs

(total N not provided) evaluating the effect of probiotics

given to pregnant and breastfeeding mothers on the

outcome of AD incidence between the ages of 6 months

and 6 years. There was an overall decreased risk of AD in

infants of mothers who received probiotics in pregnancy

and while breastfeeding compared with the placebo (risk

ratio [RR], 0.72; 95% CI, 0.52–1.0). The authors noted

that single strains were not as effective as probiotic

mixtures.

A 2015 meta-analysis of 15 RCTs (8 RCTs overlap

with the meta-analysis above) with 3,509 patients also

examined whether administration of probiotics to preg-

nant mothers, breastfeeding mothers, or their infants re-

duced the risk of childhood eczema compared with

placebo.2 Their analysis divided the trials they reviewed

by the groups who received the probiotic supplementa-

tion, which included pregnant women and their infants

(group 1), pregnant women and breastfeeding mothers

(group 2), and pregnant women, breast-feedingmothers,

and their infants (group 3). Overall, probiotic supplemen-

tation reduced the risk of childhood eczema over a follow-

up period of 6 to 36 months (RR, 0.72; 95% CI,

0.61–0.85). The 10 RCTs in which probiotics were given

only to groups 2 and 3 included 1,595 patients and found

a similar reduction in eczema (RR, 0.61; 95% CI,

0.50–0.74).
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A 2011 RCT (N5250) that was included in the above

two meta-analyses was the only trial which specifically

examined the question of probiotic supplementation ex-

clusively during pregnancy.3 Pregnant women with

infants at high risk for allergic disease were randomized

to receive either probiotic supplementation with lactoba-

cillus GG or placebo from 36 weeks gestation through

delivery. No significant difference was seen between

the groups in cumulative incidence of eczema in the first

year of life (RR, 0.88; 95% CI, 0.63–1.2).
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Do early epidurals increase
the rate of fetal malposition
(or specifically occiput
posterior [OP]) in thesecond
stage of labor?

EVIDENCE-BASED ANSWER
Probably not. Early epidural compared with late
epidural analgesia in labor does not increase the risk
of malposition at delivery. In addition, epidural anal-
gesia overall in labor does not increase risk of mal-
position compared with opioid analgesia. Epidural
analgesia using low concentrations of local anes-
thesia at any part of labor, including early epidurals,
compared with nonepidural analgesia does not in-
crease the risk of cesarean delivery, instrumented
vaginal delivery, or length of second stage of labor
(SOR: A, systematic reviews of consistent random-
ized controlled trials).
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DOI 10.1097/EBP.0000000000001253

A2014 systematic review of nine randomized con-

trolled trials (RCTs) with 15,752 pregnant women

examined the effect of early or late epidurals in labor. A

variety of maternal and fetal outcomes were evaluated

with early initiation (defined as cervical dilation of less

than 4–5 cm) or late initiation (defined as 4–5 cm or

more) of epidural. Two of the nine trials with 483women

evaluated the outcome of fetal malposition. There was

no significant difference between the rate of malposi-

tion at delivery between the early epidural and the late

epidural groups (15% vs 15%; risk ratio [RR], 0.99; 95%

CI, 0.65–1.51).

A 2018 systematic review of 40 RCTs compared ef-

fectiveness and safety of epidural versus nonepidural or

no analgesia for pain management in labor in more than

11,000 laboring women. Although the review did not spe-

cifically evaluate the effect of epidural timing, many of the

included RCTs involved epidurals given before 4- to 5-cm

dilation. Four of the RCTs (N5673) specifically addressed

malposition in the setting of epidural versus opioids for

labor pain management. No significant difference was

noted in risk of malposition in the epidural group versus

opioid group (18% vs 13%; RR, 1.4, 95% CI, 0.98–2.0).

This review did not address the timing of assessment for

malposition (during labor or at delivery).
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A 2017 meta-analysis of 10 RCTs including 1,809

pregnant women compared five obstetrical outcomes in

women receiving epidural analgesia using low concen-

trations of local anesthetic with women receiving nonepi-

dural analgesia. Many of the included trials evaluated

epidurals given early in labor (2–4 cm dilation). No signif-

icant difference was observed between the two groups in

duration of the second stage of labor (eight trials;

N51,445; mean difference [MD], 5.7 min; 95% CI, –6.1

to 18), rate of instrumented birth (eight trials; N51,442;

RR, 1.5; 95% CI, 0.97–2.4), cesarean section rate (nine

trials; N51,681; RR, 0.8; 95% CI, 0.6–1.1), rate of spon-

taneous vaginal delivery (six trials; N51,456; RR, 0.98;

95% CI, 0.91–1.1), or duration of first stage of labor (four

trials; N5438; MD, 17 min; 95% CI, –5.9 to 41). Although

fetal malposition was not specifically evaluated, many of

the reported obstetric outcomes are associated with fetal

malposition.
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Is EMDR effective in
treatment of PTSD?

EVIDENCE-BASED ANSWER
In adultswith posttraumatic stress disorder (PTSD), eye
movement desensitization and reprocessing (EMDR)
appears as effective as the standard of care (trauma-
based cognitive behavioral therapy [CBT]) in improving
PTSD. EMDRmay beminimally to moderately superior
to CBT in decreasing intrusion, arousal, anxiety, and
posttraumatic symptoms of PTSD (SOR: B, meta-
analyses of small randomized controlled trials [RCTs]).
EMDR is more effective than fluoxetine in achieving
long-term PTSD symptom reduction at six months for
adult-onset compared with child-onset trauma survi-
vors (SOR: C, small RCT).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001258

Eye movement desensitization and reprocessing

(EMDR) is a form of psychotherapy involving an eight-

phase standard protocol using bilateral stimulation (most

commonly horizontal saccadic eye movements) with the

goal to reprocess traumatic memories and the stress

symptoms associated with them.

A 2018 meta-analysis of 14 RCTs (N5675) compared

the efficacy of cognitive behavioral therapy (CBT) versus

EMDR in relieving posttraumatic symptoms and alleviating

anxiety and depression in patients with posttraumatic stress

disorder (PTSD).1 The trials included children and adults

(mean ages 10–63 years old) diagnosed with PTSD per Di-

agnostic andStatisticalManual ofMental Disorders (DSM)-III,

-IV, or -V criteria. Trials involving treatment for non-PTSD

conditions (ie, depression, bipolar disorder, behavioral prob-

lems, substance abuse) were excluded. PTSD severity was

evaluated pretreatment and posttreatment via various stan-

dardized clinician and self-rated assessment tools with

follow-up ranging from 3 to 15 months. Compared with

CBT, EMDR reduced PTSD symptoms (11 trials, n5547,

standard mean difference [SMD] –0.43; 95% CI, –0.73 to

–0.12) and anxiety symptoms (five trials, n5239, SMD

–0.71; 95% CI, –1.21 to –0.21) immediately posttreatment.

At 3 months posttreatment, however, EMDR was not supe-

rior to CBT in reducing PTSD symptoms (four trials, n5186,

SMD–0.21; 95%CI, –0.50 to0.08) or depression symptoms

(eight trials, n5295, SMD –0.21; 95% CI, –0.44 to 0.02).
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Limitations includeonly short-termoutcomesmeasured, and

significant biases in more than one domain of included trials.

A 2015 meta-analysis of 11 RCTs (N5424) evaluated

whether EMDR or CBT was superior for the treatment of

adult PTSD.2 The trials included adults 18 years old and

older with PTSD defined per DSM-III or -IV criteria. PTSD

severity was measured using various standardized clinician

and self-rated assessment tools pretreatment and post-

treatment with EMDR and CBT (follow-up periods unde-

fined). Although this meta-analysis included some of the

2018 meta-analysis trials, specific PTSD symptoms were

investigated. Overall, EMDR minimally improved symptom

scores compared with CBT (SMD –0.43; 95% CI, –0.86 to

–0.01). Specifically, ameta-analysis for subscaled scores of

PTSD symptoms indicated that EMDRwas superior for de-

creasing intrusion (six trials, n5170; SMD –0.37; 95% CI,

–0.68 to –0.06) and arousal severity (five trials, n5146; SMD

–0.34; 95%CI, –0.68 to –0.01) comparedwith CBT. Avoid-

ance severity was not significantly different between groups

(n5170; SMD –0.42; 95% CI, –0.92 to 0.08). Limitations

include difficulty with double blinding due to nature of psy-

chotherapy, loss to follow-up .20% in five trials, potential

biases, and lack of fidelity checks for treatment sessions.

A 2007RCT (N576) compared the efficacy of fluoxetine

to EMDR in the treatment of PTSD.3 The trial included adults

18 to65yearsoldwithPTSDperDSM-IVcriteriawith trauma

exposure one year or more before intake. Patients were

randomly assigned to receive eight weekly treatment ses-

sions with EMDR (n524), fluoxetine (n526), or pill placebo

(n526). The primary outcome (PTSDsymptomseverity) was

measured using the Clinician-Administered PTSD Scale

(CAPS, total severity score .50, asymptomatic end-state

function ,20). CAPS scores were assessed at pretreat-

ment, posttreatment, and six months posttreatment. The

Structured Clinical Interview for DMS-IV was used for de-

termination of PTSD and comorbid diagnoses. Posttreat-

ment, 88% of EMDR, 81% of fluoxetine, and 65% of

placebo completers no longer met PTSD diagnosis criteria.

Of those, 29%, 15%, and 12% of EMDR, fluoxetine, and

placebo completers became asymptomatic, respectively.

Between-group comparisons immediately after treatment

were not statistically significant. After an intent-to-treat anal-

ysis, EMDR produced moderate improvement in symptom

severity posttreatment and at six-month follow-up for adults

(effect size, 0.56, 0.65 respectively) compared with fluoxe-

tine. EMDRachieved small improvements in symptoms only

at six months in children compared with fluoxetine (effect

size, 0.47). Comparison statistics were not available for this

reported finding.
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Do repetitive concussions
lead to chronic traumatic
encephalopathy?

EVIDENCE-BASED ANSWER
Repetitive concussions may lead to symptoms that
are related to the pathologic findings of chronic trau-
matic encephalopathy (CTE), such as depression,
emotional distress, poor sleep, and impulsivity (SOR:
B, observational studies). Among former football
players, the number of years played correlates with
the diagnosis CTE on brain biopsy (SOR: C, disease-
oriented outcome).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.
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CTE is a neurodegenerative disease that remains an

exclusively postmortem diagnosis characterized by

the accumulation of hyperphosphorylated tau proteins in
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neurons and astrocytes. Clinical features consistent with

CTE include mood changes, violent behavior, impaired

cognition, and abnormal motor function.

A 2012 cohort study of 1,044 retired professional

football players examined the relationship between num-

ber of concussions sustained and risk of depression.1

Participants were surveyed in 2001 and 2010, and 106

participants (10%) reported a new depression diagnosis

during the study period. Compared with those with no

reported concussions, participants with one or more

concussions were more likely to be diagnosed with de-

pression during the study period (adjusted risk ratio

[aRR], 2.3; 95% CI, 1.1–4.7 for 1–2 concussions; aRR,

3.3; 95%CI, 1.7–6.7 for 3–4 concussions; aRR, 4.1; 95%

CI, 2.0–8.4 for 5–9 concussions; aRR, 5.8; 95% CI,

2.8–12.2 for 10+ concussions).

A 2017 cross-sectional study examinedmental health

in former professional athletes with a history of concus-

sion.2 Athletes retired from soccer, ice hockey, and rugby

were recruited from a range of countries, and 576 partic-

ipants completed the questionnaire. Athletes with six or

more concussions reported more emotional distress

symptoms (odds ratio [OR], 3.2; 95% CI, 1.5–6.9), sleep

disturbance (OR, 5.2; 95% CI, 2.4–11), anxiety and de-

pression (OR, 2.4; 95% CI, 1.2–4.9), and adverse alcohol

use (OR, 2.9; 95% CI, 1.3–6.2) compared with those with

no concussions. No significant difference was found for

athletes with five or fewer concussions.

A cross-sectional study surveying 792 former colle-

giate athletes evaluated concussions and risk for de-

pression, impulsivity, and aggression.3 Athletes who

reported three or more concussions were more likely

than athletes reporting zero concussions to have mod-

erate to severe depression based on Patient Health

Questionnaire-9 scores (adjusted prevalence ratio,

2.4; 95% CI 1.0–5.7). Athletes reporting two concus-

sions had greater impulsivity as measured by the

120-point Barratt Impulsiveness scale compared with

athletes reporting zero concussions (adjusted mean dif-

ference [MD], 2.7; 95% CI, 1.2–4.1), although the cor-

relation was less robust for athletes reporting three or

more concussions (MD, 1.9; 95% CI, 0.6–3.2). Athletes

reporting three or more concussions had a higher mean

score for aggression as measured by the 145-point

Buss-Perry Aggression Questionnaire (MD, 3.0; 95%

CI, 1.4–4.7) compared with those reporting zero

concussions.

A 2019 retrospective cohort study of brain tissue of

former football players evaluated the correlation between

years of football played and CTE.4 The brains of 266

former football players aged 20 years and older were

donated to a research bank, and neuropathologic grad-

ing for CTE was performed using a severity scale. Of the

specimens examined, 223 (84%) had CTE. Compared

with specimens without CTE, CTE diagnosis was posi-

tively associated with the number of years of football

played (OR, 1.3 per year played; 95% CI, 1.2–1.4), and

severe CTE was also associated with increasing years of

football played (OR, 1.1 per year played; 95% CI,

1.1–1.2). Participants with CTE were 10 times as likely

to have played.14.5 years of football (positive likelihood

ratio ,10.2; 95%CI, 9.8–10.7) compared with those with-

out CTE.
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Is anticoagulation
appropriate for the
treatment of superficial
venous thrombosis?
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EVIDENCE-BASED ANSWER
Fondaparinux has the lowest rate of pulmonary
embolism/deep vein thrombosis and superficial vein
thrombosis (SVT) recurrence. Rivaroxaban is non-
inferior to fondaparinux in the treatment of high-risk
SVT (SOR: B, meta-analysis of randomized controlled
trials and cohort trials). Anticoagulation using low-
molecular-weight heparin, fondaparinux, or rivarox-
aban is appropriate and warranted for use in certain
clinical scenarios of SVT (SOR: C, clinical guideline).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001262

A2019 meta-analysis of 17 articles (11 randomized

controlled trials and six cohort studies with N56,862)

evaluated the optimal first-line treatments for patients

with isolated lower extremity superficial vein thrombosis

(SVT).1 Patients were mean age of 59 years old, 59%

female, 66% with varicose veins, and a mean symptom

duration of 5 days before treatment. Pharmacological

treatments included fondaparinux (2.5mg once daily, low

dose, high dose, or not specified) for median duration 44

days, LMWH (low prophylactic, modified prophylactic,

intermediate, or high dose) for median duration 30 days,

rivaroxaban at prophylactic dosing for 45 days, unfrac-

tionated heparin ([UFH] low dose or unspecified dose) for

28 days or not specified, and warfarin (unspecified dose

or duration) compared with placebo. There was one

noninferiority trial of rivaroxaban versus fondaparinux at

low/prophylactic doses. Outcomes were reported in

events per patient-years of follow-up, with follow-up

ranging from 56 to 183 days. The primary endpoint was

occurrence of pulmonary embolism (PE) or deep venous

thrombosis (DVT), and secondary endpoints included

SVT recurrence, progression, symptomatic improve-

ment, bleeding, and death.

Fondaparinux showed the lowest rate of DVT and PE

(three studies, n54,209; event rate 1.4 events per 100

patient years; 95% CI, 0.5–2.8). The incidence of DVT

and PE (in events per 100 person-years) was 11 for rivar-

oxaban at prophylactic doses (one study, n5472; 95%

CI, 4.3–20), 12 for warfarin (two studies, n5576; 95% CI,

3.3–60), 12 for LMWH at intermediate/full doses (seven

studies, n51,596; 95% CI, 6.8–18), 12 for LMWH at low/

prophylactic doses (seven studies, n52,014; 95% CI,

6.2–20), and 11 (two studies, n53,429; 95% CI,

0.5–2.8) for observation/no treatment.

Fondaparinux had the lowest rate of SVT recur-

rence or extension at 7.7 events per 100 person-

years (three studies, n54,209; 95% CI, 1.9–17) and

no therapy at 63 (two studies, n53,429; 95% CI,

2.2–197). Bleeding and death were similar across all

treatments, with UFH of any dose having the highest

rates for both at 1.6 events per 100 person-years (three

studies, n5636; 95% CI, 0.25–9). Rivaroxaban at low

doses for 45 days was noninferior to low-dose fonda-

parinux for high-risk patients (male sex, over age 65

years old, previous VTE, autoimmune disease, or

thrombosis of non-varicose vein) and was more cost-

effective. The evidence for fondaparinux was heavily

dependent on a single large publication.

In 2020, Canada updated clinical guidelines for the

diagnosis and management of SVT in adult, pregnant,

and pediatric populations.2 According to these guide-

lines, SVTs within 3 cm of the saphenofemoral junction

(SFJ) or saphenopopliteal junction (SPJ) should be trea-

ted with 3 months of therapeutic anticoagulation. Ac-

ceptable anticoagulation medications included 45 days

of LMWH (eg, dalteparin 5,000-1,000 units subcutane-

ous (SQ) daily, enoxaparin 40–60 mg SQ daily, nadro-

parin 2,850–5,700 units SQ daily, tinzaparin

4,500–10,000 units SQ daily, fondaparinux 2.5 mg SQ

daily, or rivaroxaban 10mgPOdaily). Further, if the SVT is

equal to or greater than 5 cm in length and more than 3

cm away from the SFJ, then prophylactic treatment

should be provided with fondaparinux, rivaroxaban, or

LMWH for 45 days. If the SVT is more than 3 cm away

from the SFJ or SPJ but less than 5 cm in length, no

anticoagulation was recommended but prophylactic

dosing could be considered if greater than 3 cm from

deep venous system with severe symptoms or risk fac-

tors are present. Risk factors were listed as history of DVT

and/or SVT, cancer, pregnancy, hormone management,

or recent trauma or therapy. No strength of recommen-

dation was provided.
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In acute back pain, do
topical NSAIDs relieve pain
as well as oral NSAIDs?

EVIDENCE-BASED ANSWER
In patients with acute back pain, topical felbinac (not
available in the United States) decreases pain to
a similar degree as oral ibuprofen, but there is
a dearth of evidence comparing other topical NSAIDs
with oral NSAIDs (SOR: B, single RCT from sys-
tematic review). Recommendations on the use of
topical NSAIDs for acute back pain are inconsistent,
whereas recommendations on the use of oral
NSAIDs are more consistently in favor of therapy
(SOR: C, expert opinion from systematic review of
clinical practice guidelines).
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A2015 systematic review and meta-analysis of 61

double-blindedRCTs (N58,386) evaluated the efficacy

and safety of topical NSAIDs in adults with acute muscu-

loskeletal pain.1 Of the 61 studies only three compared

topical NSAIDs with oral NSAIDs; of which, only one

(n5287) evaluatedpatientswith acute backpain. This study

is summarized in greater detail below. None of the studies

comparing topical NSAIDs with placebo included patients

with acute back pain. The review mentions a large number

of unpublished studies, which were not included: some

potentially including comparisons to oral NSAIDs.

A 1993 double-blinded RCT that included 287 patients

compared topical felbinac with oral ibuprofen in adults with

acute back pain.2 Patients were 18 to 63 years old with

a mean age of 37 years with pain in the lumbosacral region

and duration of less than onemonth. Exclusion criteria were

sciatic pain, two or more episodes of back pain in the past

six months, and previous vertebral injury or disease.

Patients received felbinac 3% foam (not available in the

United States) 2 g applied to the back three times a day

with an oral placebo tablet for seven days (n5140) or oral

ibuprofen 400 mg three times a day with placebo foam for

seven days (n5147). Response was defined as no pain or

mild pain (lowest two categories on 5-point categorical

scale) with movement and at rest at 1-week and 2-week

follow-up visits. Patients reporting no pain at week 1 were

not assessed at week 2. At week 1, the felbinac group had

a significant increase in patients in the none and mild pain

categories at rest (from 42% to 78%; P,.001) and with

movement (from 3% to 64%; P,.001). The same was true

in the ibuprofen group (rest from 30% to 81%; P,.001;

movement from 8% to 72%; P,.001). No difference was

observed between groups. At 2 weeks, the number of res-

ponders were similar (P..05) in each group at rest (88% for

felbinac and 89% for ibuprofen) and with movement (78%

for felbinac and 82% for ibuprofen).

A 2020 systematic review of 17 clinical practice

guidelines aimed to summarize treatment recommenda-

tions for neck and low back pain.3 Only guidelines from

European countries published since 2015 were included.

Eleven guidelines involved low back pain, five neck pain,

and one involved both. Seven of 17 were considered

high-quality guidelines based on the Appraisal of Guide-

lines Research and Evaluation II checklist consisting of 23

items that address six different domains (scope and pur-

pose, involvement of stakeholders, developmental rigor,

presentation clarity, applicability, and editorial indepen-

dence). Three guidelines made treatment recommenda-

tions regarding topical NSAIDs for acute low back pain.

One high-quality guideline recommended “definitely do

not” use topical NSAIDs for acute low back pain and

two low-quality guidelines were “for” the use of topical

NSAIDs in this condition. There were four high-quality

recommendations in favor of oral NSAID use. Further-

more, there were five low-quality guidelines in favor of oral

NSAIDs. The guidelines largely came from Northern and

Western Europe.
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In diagnosing BV, are
patient-collected samples
as accurate as provider-
collected samples?

EVIDENCE-BASED ANSWER
Yes. In symptomatic patients presenting with vaginal
discharge, excellent agreement is found between the
results of self-collected swabs and physician-
collected swabs in the results of tests for bacterial
vaginosis (BV; SOR: B, multiple small case-control
studies). Among asymptomatic pregnant patients,
also substantial agreement is found between self-
collected and physician-collected swabs in the ac-
curacy of diagnosing BV (SOR:B, small case-control
study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001283

A2015 case-control study (n5104) compared the

validity of self-taken to clinician-taken vaginal swabs

in the detection of bacterial vaginosis (BV).1 Female

patients 17 to 49 years old in the United Kingdom who

presented with symptoms of vaginal discharge, genital

irritation, or offensive genital smell were included in the

study. Patients already diagnosed with vulvovaginal

candidiasis or BV and those with immunodeficiency were

excluded. Patients were seen by a physician or nurse and

instructed on how to perform a self-taken low vaginal

swab. The female patients then underwent a speculum

examination and a clinician-taken high vaginal swab.

Both self-taken and clinician-taken swabs were sent to

amicrobiology laboratory for microscopy and culture and

assessed using Hay-Ison scoring for BV. Using the

clinician-taken swabs as the reference standard, the

sensitivity of self-taken swab for BV was 89% (95% CI,

69–97%) and specificity was 96% (95%CI, 87–99%) with

a positive likelihood ratio (LR+) of 22.2 and negative

likelihood ratio (LR–) of 0.11. Limitations of the study in-

cluded small sample size and lack of blinding by labora-

tory staff to sample conditions.

A 2008 case-control study (n550) examined the re-

liability of self-collected versus provider-collected vaginal

swabs in the diagnosis of BV.2 Sexually active women 20

to 45 years old in a gynecological outpatient clinic in India

with a complaint of vaginal discharge first performed

a self-collected swab and then the physician performed

a speculum examination and collected a second sample.

Samples were evaluated in the laboratory according to

Nugent criteria. Compared with physician-collected

samples, the self-obtained smear had a sensitivity of

70% and a specificity of 97% for BV (LR+ 23.3; LR–

0.31). No CIs were reported. Limitations of this study in-

cluded small sample size and a patient population with

a perceived lower health literacy.

A 2019 case-control study (n5550) evaluated the re-

liability of self-collected versus physician-collected vaginal

swabs for the diagnosis of BV.3 Sexually active womenwith

vaginal discharge 18 to 45 years old who attended sexually

transmitted infection clinics in India were included in the

study. Patients with use of antibiotics or vaginal medication

in the preceding two weeks, HIV, or pregnancy were ex-

cluded from the study. Patients received instruction and

performed self-collection then underwent speculum exam-

inationwith physician-collected swabs. Sampleswere eval-

uated in the laboratory according to Amsel’s and Nugent

criteria. Cohen’s kappa indicated excellent agreement in

the diagnosis of BV (k50.95; 95% CI, 0.99–0.99). Study

limitations include lack of blinding to specimen condition.

A 2005 case-control study (n5129) evaluated the re-

liability of self-collected versus physician-collected vaginal

swabs for the diagnosis of BV among pregnant women.4

Included patientswere 24 to 29weeks pregnant, at least 16

years old, and received prenatal care through a local hos-

pital system in the United States. Patients were instructed

and obtained self-collected samples and then physician-

collected swabs were obtained during speculum examina-

tion. Samples were evaluated in the laboratory using

Nugent criteria. Comparedwith physician-collected swabs,

the self-collected swabshad sensitivity of 77%, specificity of
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97% (LR+ 25.7; LR– 0.24). CIs were not reported. Study

limitations included small sample size and limited extrapo-

lation to nonpregnant patients.
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Are NSAIDs effective for
acute low back pain?

EVIDENCE-BASED ANSWER
NSAIDs are slightly more effective than placebo in re-
ducing pain (by 7.3%) and disability (by 8.3%) over
threeweeks, and1.4 timesmore likely to result in global
improvement; however, the impact on adverse events
and return to work is inconclusive (SOR: A, systematic
review of randomized controlled trials). A clinical prac-
tice guideline recommends NSAIDs or skeletal muscle
relaxants as the first-line options for acute or subacute
low back pain (SOR: C, expert opinion based on as-
sessment of a systematic review).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001285

A2020 systematic review included nine randomized

controlled trials (RCTs; N52,693) evaluating the efficacy

of NSAIDs comparedwith placebo for the treatment of acute

low back pain.1 Patients were 17 years old and older pre-

senting to primary care and specialty settings with low back

pain of less than 12 weeks’ duration. The most commonly

studied NSAID was diclofenac (five RCTs), with doses

ranging from 25 to 150 mg PO daily; other NSAIDs were

piroxicam20 to 40mgPOdaily (twoRCTs), ibuprofen 400 to

1,200mgPOdaily (oneRCT), and tenoxicam (not available in

the United States) 20 mg PO daily (one RCT). Treatment

lasted from one day to four weeks. The primary outcomes

were pain intensity, disability, global improvement, adverse

events, and return to work. Follow-up ranged from one day

to two months. NSAIDs provided short-term pain reduction

from baseline compared with placebo during a three-week

follow-up (see TABLE). NSAIDs were also associated with

TABLE. Effect of NSAIDs versus placebo on acute low back pain

Outcomea No. of RCTs No. of patients Result (95% CI) Evidence quality

Pain intensity (MD)b 4 815 –7.3 (–11.0 to –3.6) Moderate

Disability (MD)c 2 471 –2.0 (–2.9 to –1.1) High

Global improvement (RR)d 5 1,202 1.4 (1.1 to 1.7) Low

Adverse events (RR)e 6 1,394 0.86 (0.63 to 1.2) Very low

Return to work (RR)e 1 266 1.5 (0.98 to 2.2) Very low

Data from a systematic review of RCTs.1 a Pain intensity, disability, and global improvement measured the change from baseline over three weeks; adverse events were

measured between one day and twelve weeks; return to work was measured at seven days. b Pain intensity was measured using a visual analogue scale (0–100;

lower5better); a 10% decrease (ie, –10 points) or more was considered clinically relevant. c Disability was measured using Roland Morris Disability questionnaire (0–24;

lower5better); a 10% decrease (ie, –2.4 points) or more was considered clinically relevant. d Global improvement measured using various dichotomized Likert scales (eg,

recovered vs not recovered); an RR greater than 1 favored NSAIDs over placebo. e For adverse events, an RR less than 1 favored NSAIDs over placebo; for return to work,

an RR greater than 1 favored NSAIDs over placebo. MD5mean difference; RR5relative risk.
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reduced disability and increased global improvement from

baseline to three weeks. Of note, themagnitude of the effect

of NSAIDs over placebo on reduction of pain and disability

did not meet the 10% threshold of clinical relevance. The

impact of NSAIDs on adverse events and return to workwas

inconclusive due to very low-quality evidence. Limitations

included possible industry bias since almost half of the in-

cluded trials were supported by pharmaceutical companies.

A 2017 evidence- and consensus-based clinical practice

guideline on noninvasive treatments for low back pain from

the American College of Physicians recommended either

NSAIDs or skeletal muscle relaxants as the first-line options

for acute or subacute low back pain if pharmacologic treat-

ment isdesired (strong recommendationbasedonmoderate-

quality evidence from a 2017 systematic review).2
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What are the benefits and
harms of testosterone
replacement therapy inmen
with age-related low
testosterone?

EVIDENCE-BASED ANSWER
Testosterone replacement therapy (TRT) in men with
age-related low testosterone yields small improve-
ments in sexual function, erectile dysfunction, libido,
sexual satisfaction, and quality of life without clear
benefits on energy, mood, physical function, or cog-
nitive function (SOR: B, systematic reviews of ran-
domized controlled trials [RCTs]). TRT increases the
risk of erythrocytosis eight-fold but does not increase
adverse cardiac events (SOR:B; systematic reviews of
RCTs). There are insufficient data to determine if TRT
impacts the risk of death, venous thromboembolism, or
prostate cancer. Experts suggest offering TRT to men
with age-related low testosterone to improve sexual
function but not to improve energy, mood, or cognition
(SOR: C, evidence-based guidelines).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001307

A2020 systematic review of 38 randomized controlled

trials (RCTs; N54,455) examined the benefits and

harms of testosterone replacement therapy (TRT) in men

with low testosterone not attributed to an underlying or-

ganic cause.1 On average, there were 118 patients in

each trial (range 10–790). The mean age ranged from 52

to 77 years old (overall average 66 years old) and the

mean baseline testosterone was,300 ng/dL in 20 trials.

Testosterone was administered as a patch (seven RCTs,

N5457), gel (12 RCTs, N52,558), or IM injection (19

RCTs, N51,440). The patch and gel formulations were

given daily and the frequency of injections varied from

weekly to every 12 weeks depending on formulation

(cypionate, enanthate, or undecanoate) and dose

(125–1,000 mg). The comparators were placebo (36

RCTs, N54,069) and no treatment (two RCTs, N5386).

To assess benefits of TRT, the trials used a variety of

different questionnaires to measure outcomes, and the

review authors calculated the standardized mean differ-

ence (SMD) in pooled analyses. These showed that TRT

produced small improvements in overall sexual function,

erectile dysfunction, and quality of life when compared

with placebo or no treatment (see TABLE). There were

very small improvements in vitality and mood but no

change in physical function. Analysis of effects of TRT on

cognitive function were inconclusive; all but two studies

were underpowered to show a difference and the two

adequately powered studies showed no effect of TRT on
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cognitive function. As for harms, there were no differences

in the primary outcomes of adverse cardiac events and

serious adverse events (seeTABLE), and the studies were

inadequately powered to detect differences in mortality,

venous thromboembolisms, and prostate cancer. There

was no difference between the intervention and control

groups in treatment withdrawals. Limitations included

significant heterogeneity between the RCTs and low- to

moderate-quality evidence for most of the outcomes.

A 2018 systematic review of four placebo-controlled

RCTs (N51,779) evaluated the benefits and harms of TRT

in men with hypogonadism, defined as having one morn-

ing total testosterone level #300 ng/dL and one or more

symptoms of hypogonadism.2 Average ages across stud-

ies ranged from 50.6 to 72.2 years old. The TRT formula-

tions used were 60 mg of testosterone solution 2% daily

and testosterone gel 1% either 50 or 100 mg daily. Trial

durations ranged from 12 to 52 weeks. In pooling results,

the researchers calculated SMDs because of the different

scales used to measure outcomes. Compared with

placebo, TRT slightly improved libido, erectile function,

and sexual satisfaction (see TABLE). TRT had no effect

on energy level or mood and it did not improve memory.

The only significant adverse effect was an increased risk of

erythrocytosis, defined as a hematocrit .54% or hemo-

globin .17.5 g/dL (see TABLE). The trials were deemed

to be at low risk of bias but the review was limited by the

inclusion of men with hypogonadism of various causes

and insufficient power and duration to assess the effects

of TRT on the incidence of prostate cancer, cardiovascular

events, and bone fractures. One trial with 790 patientswas

also included in the previously mentioned review.1

A 2020 evidence-based guideline from the Ameri-

can College of Physicians (ACP) on testosterone treat-

ment in men with age-related low testosterone

suggested discussing TRT for men with sexual dys-

function to improve sexual function (conditional recom-

mendation based on low-certainty evidence).3 The

ACP recommended against testosterone treatment to

improve energy, vitality, physical function, or cognition

TABLE. Benefits and harms of testosterone replacement therapy versus placebo or no treatment in men with
age-related low testosterone

No. of RCTs No. of patients Outcome measurea Outcome (95% CI) Reference

Benefit

Overall sexual function 7 1,140 SMD 0.35 (0.23–0.46) 1

Erectile functionb 7 1,299 SMD 0.17 (0.09–0.44) 1

4 1,344 SMD 0.16 (0.06–0.27) 2

Libido 3 1,383 SMD 0.16 (0.01–0.34) 2

Sexual satisfaction 2 676 SMD 0.16 (0.01–0.31) 2

Quality of life 7 1,043 SMD 0.33 (0.16–0.5) 1

Vitality/energyb 3 665 SMD 0.17 (0.01–0.32) 1

2 1,503 SMD 0.08 (–0.02 to 0.18) 2

Moodb 5 872 SMD 0.19 (0.05–0.32) 1

2 1,179 SMD 0.08 (–0.03 to 0.2) 2

Physical function 5 1,029 SMD 0.15 (–0.19 to 0.5) 1

Harm

Adverse cardiac events 14 2,415 OR 1.2 (0.66–2.2) 1

Serious adverse events 8 2,268 OR 0.94 (0.73–1.21) 1

Erythrocytosisc 3 1,579 RR 8.1 (1.9–35.4) 2

Statistically significant results in bold font. Data from two systematic reviews of RCTs.1,2 a SMD effects were interpreted as small50.2, medium50.5, and large$0.8.
b Both systematic reviews reported on erectile function, vitality or energy, and mood. c Erythrocytosis was defined as a hematocrit .54% or hemoglobin .17.5 g/dL.

OR5odds ratio; RCT 5 randomized controlled trial; RR5relative risk; SMD5standardized mean difference.
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(conditional recommendation based on low-certainty

evidence).

An evidence-based 2018 Endocrine Society guideline

on testosterone therapy in men with hypogonadism sug-

gested offering TRT to men more than 65 years old if they

have consistent and unequivocally low morning serum tes-

tosterone concentrations and symptoms consistent with

testosterone deficiency (conditional recommendation based

on low-quality evidence).4 The guideline stated that TRT be

offered only after a discussion of the risks and benefits and

recommended against routinely prescribing TRT to men

with low testosterone (strong recommendation based on

low-quality evidence).
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Is curcumin an effective
treatment of delayed onset
muscle soreness?

EVIDENCE-BASED ANSWER
Oral curcumin supplementation of 500 to 2,500 mg
given for 2.5 to 28 days before strenuous exercise
may result in a moderate decrease in patient-
reported delayed onset muscle soreness (SOR: B,
multiple small randomized controlled trials).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001286

A2020 randomized controlled trial (RCT; n530) com-

pared efficacy of curcumin with placebo on delayed-

onset muscle soreness, defined as muscle pain appearing

48 hours after exercise.1 Participants included 12 men and

18 women, mean age 36 years old, who exercised at least

four hours a week and had no musculoskeletal pathology.

Smokers and subjects using anti-inflammatory, analgesic, or

antioxidant drugs in the priormonthwere excluded. Baseline

measurements of VO2 max, creatine kinase, and muscle

pain were obtained seven days before intervention, after

a downhill treadmill running eccentric exercise protocol that

was identical to the intervention exercise protocol. The in-

tervention group (n515) then received Cureit® brand oral

curcumin 500 mg daily for four days leading up to the in-

tervention exercise, whereas controls (n515) received starch

placebo 500 mg daily. Primary outcomes were VO2 max

testing, creatine kinase levels, and pain reduction. Pain out-

comes were assessed 48 hours after the exercise protocol

using a 0 to 4 visual analog scale, where zero represented no

pain and four representeddisabling painwhile descending or

climbing stairs. Curcumin significantly reduced pain scores

from post baseline exercise to post intervention exercise

compared with placebo (visual analog scale 2.9 to 1.2 in

intervention, 2.7 to 2.4 in control, P#.001). No significant

differenceswerenotedbetweencreatine kinase levelsorVO2

max levels. No adverse events were reported.

A 2015 randomized, double-blind crossover trial

(N519) compared the efficacy of curcumin with placebo

on delayed-onset muscle soreness.2 Participants were
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male, mean age 34 years old, and did regular “light to

moderate physical activity.” Subjects who participated

in leg weight training in the previous three months, had

current lower limb musculoskeletal injury or neurological

disease, or currently used NSAIDs were excluded. The

intervention group received 2.5 g of oral curcumin,

whereas the control group received 2.5 g of placebo

starch, twice daily for 2.5 days before and after exercise

(five days total). A single-leg press eccentric exercise pro-

tocol was used to induce delayed-onset muscle sore-

ness. Crossover was separated by a 14-day washout.

Outcomes were measured at zero, 24, and 48 hours

postexercise. The primary outcome was muscle pain af-

ter a series of exercises, assessed using a zero to 10

visual analog scale, with zero representing no pain and

10 representing severe pain. At 24 and 48 hours post-

exercise, curcumin intervention resulted in reductions in

rise from immediate postexercise pain levels compared

with placebo for single-leg squat pain: –1.4 (90%CI, –2.4

to –0.4) and –1.7 (90% CI, –2.7 to –0.7), gluteal stretch:

–1.0 (90% CI, –1.9 to –0.1) and –1.9 (90% CI, –2.8 to

–1.0), single-leg jump at 24 hours postexercise only:

–1.5 (90% CI, –2.7 to –0.3), and pain on walking down-

stairs at 48 hours postexercise only: –1.3 (90%CI, –2.5 to

–0.1). No significant effect of curcumin was noted on pain

on walking downstairs at 24 hours post exercise, quad-

riceps stretching pain, or single-leg jump at 48 hours

postexercise. The subjects taking curcumin experienced

no side effects.

A 2020 RCT (N520) compared the effect of curcumin

to placebo on oxidative stress, inflammation, muscle dam-

age, and muscle soreness.3 Healthy males who partici-

pated in at least 150 minutes of moderate-intensity

aerobic activity or 30 minutes of vigorous-intensive aerobic

activity per week were included (mean age 22 years old).

Subjects with known cardiometabolic or musculoskeletal

disorders, allergy to curcumin, regular use of NSAIDs, or

current use of blood thinners were excluded. The interven-

tion group received 500 mg of oral curcumin capsules

(CurcuFresh® brand) three times daily for 28 days; placebo

group received an odor- and color-matched placebo. All

subjects underwent an eccentric exercise protocol (re-

peated single-leg sit-and-stand repetitions), at baseline

and after 25 days of intervention. The primary outcomes

were blood concentrations of tumor necrosis factor-alpha,

total antioxidant capacity, malondialdehyde, and creatine

kinase. Creatine kinase levels were significantly reduced in

the curcumin group comparedwith placebo (200U/L com-

pared with 287 U/L, P#.0001). There were no significant

differences in tumor necrosis factor-alpha, total antioxidant

capacity or malondialdehyde levels between curcumin and

control groups. The secondary outcome was muscle sore-

ness, assessed using a visual analog scale, with zero rep-

resenting no soreness and the highest value (scale

uncertain) representing unbearable soreness. Muscle sore-

ness measurements were made immediately pre-exercise,

and at 60 minutes, 24, and 48 hours postexercise. Com-

paredwith placebo, curcumin resulted in lower overall mus-

cle soreness (visual analog scale 3.4 in placebo, 2.9 in

intervention, P5.012). The study did not specify the period

for the ‟overall” muscle soreness measurements. No com-

ment was noted on side effects from curcumin

treatment.
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Do physically active
pregnant women
experience less back pain
compared with more
sedentary pregnant
women?
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EVIDENCE-BASED ANSWER
Yes, participation in a defined exercise program dur-
ing pregnancy ismodestly protective against low back
pain and reduces new sick leave associated with low
back or lumbopelvic pain by 23% (SOR: A, meta-
analysis of randomized controlled trials). Regular ex-
ercise before conception, especially high-impact ac-
tivities, provides a small decrease in pelvic girdle pain
during pregnancy (SOR: B, single cohort study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001238

A2017 meta-analysis of 11 randomized controlled

trials (RCTs) (N52,347) evaluated the effects of ex-

ercise compared with routine daily activities on the pri-

mary prevention of low back pain, pelvic girdle pain, and

related sick leave in pregnant women.1 All studies were

conducted outside the United States. Interventions var-

ied and included water aerobics, sitting pelvic tilt exer-

cise, strengthening exercises, low-impact gymnastics,

energy expenditure exercise, and combinations of exer-

cises. Exercise frequencies varied from one hour per

week to at least 30 minutes daily, and duration from eight

to 24 weeks. All studies began in the second trimester

except one in the third trimester (n567). The incidence of

back and/or pelvic girdle pain was measured by self-

report (10 RCTs, n52,305) and the Roland-Morris Dis-

ability Questionnaire (one RCT, n542) in either the sec-

ond to the third trimesters (three RCTs, n5498) or in the

third trimester alone (eight RCTs, n51,849). Sick leave

related to low back pain or pelvic girdle pain was mea-

sured in four RCTs (n51,412). Exercise during pregnancy

reduced low back pain by 9% compared with usual daily

activity (seven RCTs, n51,175; pooled relative risk [RR]

0.91; 95% CI, 0.83–0.99). However, no benefit to exer-

cise during pregnancy over daily activity was noted for

lumbopelvic pain (eight RCTs, n51,737; pooled RR 0.96;

95% CI, 0.90–1.02). Exercise during pregnancy de-

creased sick leave related to low back pain or lumbo-

pelvic pain by 23% (four RCTs, n51,412; pooled RR

0.77; 95% CI, 0.63–0.94). Studies were limited by the

heterogeneity of exercise types, exercise durations, and

timeline of outcome assessments.

A 2015 prospective population-based cohort study

(N539,184) assessed the association between exercise

levels prepregnancy and pelvic girdle pain in pregnancy in

nulliparous women with singleton pregnancies.2 Enrolled

women completed questionnaires that included items

about current and prepregnancy exercise frequency

and type, maternal health, current living status, educa-

tion, smoking status, other lifestyle behaviors, and med-

ical history at pregnancy weeks 17 and 30. The primary

outcome was self-reported pelvic girdle pain, defined as

combined pain in the anterior pelvis and in the posterior

pelvis bilaterally, in pregnancy week 30. Incidence of the

primary outcome was 10%. In those who did not develop

pelvic girdle pain, it was more common to report an ex-

ercise frequency of three to five times per week com-

pared with women who developed pelvic girdle pain (no

measure of effect given, P,.001). Participation in high-

impact exercises such as running, jogging, orienteering,

ballgames, and high-impact aerobics was more com-

monly reported in women without pelvic girdle pain, than

in those who had pelvic girdle pain (no measure of effect

given,P,.001).Womenwho exercised three to five times

weekly before pregnancy had a 14% reduced risk of pel-

vic girdle pain in pregnancy compared with no exercise

(adjusted RR [aRR] 0.86; 95% CI, 0.77–0.96). Participa-

tion in high-impact exercises before pregnancy was as-

sociated with a similar risk reduction of pelvic girdle pain

(aRR 0.86; 95% CI, 0.76–0.96). Limitations included that

both exposure and outcome were self-reported. Gener-

alizability was limited by a low participation rate and

healthy participant bias.
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In patients with rotator cuff
disease, does shock wave
therapy improve pain and
function?

EVIDENCE-BASED ANSWER
No. Shock wave therapy is unlikely to offer any clin-
ically relevant improvement in pain or function in
patients with rotator cuff disease (SOR: B; meta-
analysis of low-quality randomized controlled trials
[RCTs] and single small RCT).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001359

A2020 systemic review and meta-analysis of 32

randomized controlled trials (RCTs) (N52,281)

examined the efficacy of shock wave therapy in rotator

cuff disease.1 Any RCT comparing shockwave therapy

with placebo or other treatment in patients with rotator

cuff disease was considered for inclusion. Rotator cuff

pathology varied by study, including patients with

calcific or noncalcific tenonitis, tendinopathy, sub-

acromial bursitis, or tears. Patients with significant

injury (eg, complete rotator cuff tear), shoulder arthri-

tis, or systemic inflammatory conditions were gener-

ally excluded. Mean participant ages ranged from 48

to 56 years old, 61% were female, and average dura-

tion of rotator cuff condition ranged from 7 to 60

months. The intervention group received extracorpo-

real or radial shock wave therapy that varied from 0.1

to 0.4 mJ/mm2 energy shock waves over 1 to 6 ses-

sions, seven to 16 days apart. Twelve studies com-

pared shock wave therapy versus placebo sham

therapy. The primary outcomes were mean pain and

function scores measured using a visual analogue

scale (VAS) and the Constant Score, respectively.

Scores ranged from 0 to 10 on the VAS, with higher

scores indicating worsening pain; a change of 1.5

points was considered clinically relevant. Scores

ranged from 0 to 100 on the Constant Score, with

higher scores indicating improving function;

a difference of 10 points was considered clinically

relevant. If pooled studies used different scales,

results were reported as standardized mean differ-

ences (SMDs). A statistically significant but clinically

irrelevant improvement was noted in pain with shock

wave therapy compared with placebo (9 trials, N5608;

SMD –0.49; 95% CI, –0.88 to –0.11) at 6-week to 3-

month interval, which is about a 0.78-point difference

on the VAS scale. At the 6- to 12-month interval, no

significant difference was noted on the VAS pain scale

(3 trials, N5155; mean difference [MD] –2.4; 95%

CI, –5.8 to 0.95) in pain improvement with shock wave

therapy compared with placebo. Similarly, a statisti-

cally significant but clinically irrelevant improvement in

function was noted with shock wave therapy com-

pared with placebo (9 trials, N5612; SMD 0.62; 95%

CI, 0.13–1.1) at the 6-week to 3-month interval, which

is a 7.93-point difference on the Constant Score. At

the 6- to 12-month interval, no significant difference in

function was noted as measured on the Constant

Score (3 trials, N5155; MD 15; 95% CI, –2.6 to 33)

with shock wave therapy compared with placebo.

Subgroup analysis also found no difference in function

between patients with calcific deposits (5 trials,

N5260; SMD 0.84; 95% CI, –0.20 to 1.9) or without

calcific deposits (5 trials, N5253; SMD 0.29; 95% CI,

–0.04 to 0.61) at 6-week to 3-month interval. Side

effects were reported as minimal and included

treatment-related pain and self-limiting bruising and

bleeding. This systemic review was limited by lack of

standardization among interventions and presence of

selection bias (75% of studies), performance bias

(62% of studies), detection bias (62% of studies), and

reporting bias (45% of studies).

A 2020 double-blinded RCT (N537) published af-

ter the review above examined the therapeutic effects

of shock wave therapy on rotator cuff lesions with

shoulder stiffness compared with placebo sham ther-

apy in patients 35 to 80 years old.2 Patients had shoul-

der pain (0-10 VAS scores .3), stiffness (greater than

50% reduction in range of motion), and positive im-

pingement sign that was unresponsive to physical ther-

apy or activity modification for at least three months

with supraspinatus tendinopathy or partial tear on

MRI. Patients with rheumatic disease, glenohumeral

osteoarthritis, full-thickness cuff tears, fractures, or

a subacromial injection within three weeks were
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excluded. The intervention group (n516) received 0.32

mJ/mm2 extracorporeal shock wave therapy (ESWT)

during a single one-hour session while the placebo

control group (n515) received placebo (ie, sham ther-

apy) for one hour. Researchers assessed outcomes

using a 0 to 10 VAS pain scale and reported the median

score. At the three-month interval postintervention,

VAS median scores were not significantly different be-

tween groups: 1.0 with ESWT compared with 3.0 with

sham therapy (P5.089). However, at the 12-month in-

terval, median VAS scores were statistically different

but likely not clinically different between groups: 0.0

with ESWT compared with 0.5 with sham therapy

(P5.025). Side effects were minimal and included tran-

sient erythematous swelling at treatment site (10.5%)

and self-limiting petechial bleeding (5.3%). This RCT

does not change the conclusion of the above systemic

review given the small sample size and small magni-

tude of effect.
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After incision and drainage
for skin abscesses, does
packing of the wound with
gauze lead to better healing
outcomes?

EVIDENCE-BASED ANSWER
No. Packing of the wound after incision and drainage
of a skin abscess does not decrease the recurrence
of abscess or the development of fistula in-ano after
perianal procedures. Packing may lead to an in-
creased need for a second intervention at 48 hours
(SOR: B, meta-analysis of small randomized con-
trolled trials). No specific guideline recommendations
are found for or against packing of skin abscesses.
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A2020 meta-analysis of eight randomized controlled

trials (N5485) compared incision and drainage of

cutaneous abscesses with (n5243) and without (n5242)

packing1. The median ages of patients in the trials ranged

from 17 to 48 years old. Most studies excluded abscesses

associated with Crohn’s disease, immunocompromised

patients, high-risk locations such as on the face or neck,

and recurrent abscesses. Three studies exclusively in-

volved anorectal abscesses with incision and drainage

performed in the operating room under general or spinal

anesthesia. Five studies included non-anorectal cutane-

ous abscesses,mostly locatedon the extremities, trunk, or

breast, with incision and drainage performed in an emer-

gency room or outpatient surgical center. Ribbon gauze

was typically used for packing, with a change at 24 to 48

hours by a health care professional. Oral antibiotics were

routinely used in four studies and selectively used in one.

The remaining three studieswere unclear on antibiotic use.

No study reported blinding of participants and personnel,

whereas blinding of outcome assessment was attempted

in three studies. The primary outcome was recurrence of

abscess at maximum study follow-up period (2 to 4

weeks). Secondary outcomes were development of fistula

in-ano and need for a second intervention within the first

48 hours postoperatively (extension of incision, packing,

irrigation, loculation break up, and admission). The overall

risk of recurrence of the abscess was 5.9% and fistula

formation was 17%. No significant difference was noted

between nonpacking and packing in the risk of abscess

recurrence (6 trials, N5289; relative risk [RR] 1.3; 95% CI,

0.53–3.2) and development of a fistula in-ano (3 trials,

N5107; RR 0.61; 95% CI, 0.25–1.5). However, the need

for second interventionwas lower in the nonpacking group

(4 trials, N5293; RR 0.70; 95%CI, 0.49–0.99). Analysis of
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subgroups of anorectal abscesses, children, adults, and

antibiotic use revealed nodifference in abscess recurrence

with nonpacking versus packing. However, a trial se-

quential analysis showed that the results of the analysis

were not conclusive, likely related to small sample sizes

and overall low pooled rate of abscess recurrence.

The Infectious Disease Society of America released

updated evidence-based practice guidelines for the diagno-

sis and management of skin and soft tissue infections in

2014.2 The guideline made no formal recommendation for

or against packing after incision and drainage of abscess.

However, the guideline pointed to one small randomized

controlled trial, included in the meta-analysis above, that did

not findanydifference inhealingoutcomewithpackingbut an

increase in pain. No level of evidencewas reported.
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Does neutral protamine
hagedorn result in better
neonatal outcomes
compared with long-acting
insulin (levemir/lantus) in
pregnant patients with
gestational diabetes?

EVIDENCE-BASED ANSWER
There does not seem to be any difference in clinical
outcomes between glucose management with
neutral protamine hagedorn or long-acting insulins
(levemir/lantus) in pregnant patients with both ges-
tational and pregestational diabetes (pregestational
diabetes mellitus; SOR: B, meta-analysis of obser-
vational cohort studies, retrospective cohort study,
randomized control trial).
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A2012 meta-analysis of eight observational cohort

studies (N5702) examined the maternal and neo-

natal outcomes of pregnant women with gestational

diabetes mellitus (GDM) or pregestational diabetes

mellitus (pregestational DM) who were treated with

either neutral protamine hagedorn (NPH) or lantus.1 All

the studies specifically examined neonatal outcomes,

although not all studies examined the same outcomes.

Some individual studies found differences in neonatal

outcomes between treatment arms, and in all cases,

the negative outcomes were more likely in the NPH

group. The meta-analysis, however, found no statis-

tically significant differences in any of the neonatal

outcomes, including large for gestational age (four

studies; n5381; odds ratio [OR] 1.1; 95% CI,

0.68–1.6), neonatal hypoglycemia (seven studies;

n5650; OR 0.99; 95% CI, 0.63–1.6), neonatal in-

tensive care unit (NICU) admissions (six studies;

n5581; OR 0.79; 95% CI, 0.45–1.4), congenital mal-

formations (five studies; n5508; OR 0.78; 95% CI,

0.39–1.6), hyperbilirubinemia (six studies; n5586; OR

0.93; 95% CI, 0.49–1.8), respiratory distress syn-

drome (six studies; n5549; OR 1.6; 95%CI, 0.82–3.2),

Apgar score at five minutes ,7 (four studies; n5332;

OR 1.4; 95% CI, 0.26–7.1), macrosomia (four studies;

n5355; OR 1.2; 95%CI, 0.71–2.0), birth weight (seven

studies; n5601; mean difference [MD] 0.09 g; 95% CI,

–19 to 45), and gestational age at delivery (seven

studies; n5611; MD 0.09 weeks; 95% CI, –0.43 to

0.61). The major limitation of this study was its in-

clusion of only observational cohort studies. Also, the

average HbA1C of both populations was .8%, so the

conclusions of the study may be more applicable to

pregestational DM than GDM.
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A 2020 retrospective observational cohort study

examined women with GDM or pregestational DM

who had received either NPH (n519) or long-acting

insulin (levemir or lantus) (n544).2 The clinic treatment

algorithm favored use of latntus or levemir while NPH

was prescribed as an alternative. The study did not

describe why prescribers chose one regimen over an-

other. Patients with type 2 DM and GDM were required

to check fasting blood sugars at least four times a day,

whereas those with type 1 DM were required to check

more frequently. No differences in the rate of any of the

following neonatal outcomes were noted between the

long-acting insulin group compared with the NPH

group: macrosomia (18% vs 21%, P5.69), neonatal

hypoglycemia (85% vs 43%, P5.052), hyperbilirubine-

mia (27% vs 36%, P5.48), respiratory distress syn-

drome (27% vs 36%, P5.48), and NICU admission

(55% vs 64%, P5.28). A large limitation of this study

is its small size and retrospective observational design.

A 2015 unblinded randomized controlled trial

sought to determine if treatment with levemir was non-

inferior to NPH in 105 women with GDM or pregesta-

tional DM, with a primary outcome of maternal glycemic

control.3 Patients who failed medical nutritional therapy

or oral hypoglycemic therapies were randomized to re-

ceive levemir (n542) or NPH (n545) between 14 and 33

weeks of gestation. The study evaluated neonatal out-

comes secondarily and found no difference between

the levemir and NPH groups, respectively, in any of

the following domains: median birth weight (3,230 vs

3,235 g, P5.87), median gestational age at delivery

(38.9 vs 38.8 weeks, P5.72), Apgar score at five

minutes ,7 (3% vs 0%, P5.48), NICU admission

(7.5% vs 14%, P5.48), and neonatal hypoglycemia

,40 mg/dL (0% vs 5%, P5.49). The most notable lim-

itation of the study was that it was not adequately pow-

ered to demonstrate differences in neonatal outcomes,

so noninferiority conclusions cannot be drawn with re-

spect to these outcomes.
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What are the
nonpharmacologicmethods
to increase milk supply?

EVIDENCE-BASED ANSWER
In mothers of preterm newborns, breast milk pro-
duction may be increased with maternal relaxation
(meditation with or without music and images), in-
creasing pumping frequencies from 5 to 7 times per
day (300 g per day), and using a hands-on technique
in combination with electronic pumping (280 mL per
day; SOR: B, individual randomized controlled trial
[RCT] and observational trials). In mothers of term
infants, breast milk production may be increased by
on-demand feeding compared with scheduled
feeding every 3 to 4 hours (220 mL per day) and
higher pumping pressures (70 g per day; SOR: B,
individual RCTs).
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A2012 randomized controlled trial (RCT) of exclusively

pumping mothers with infants admitted to the neo-

natal intensive care unit (NICU) for prematurity or critical

illness evaluated the effect of relaxation on milk pro-

duction.1Womenwere assigned to the control of standard
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pumping conditions (group A, n543) or one of three ex-

perimental conditions while pumping: guided meditation

recordings (group B, n542), group B plus guitar music and

lullabies (group C, n540), or group C plus images of the

infant (groupD, n543).Mothers in all relaxation intervention

groups producedmoremilk than the control group on days

2 to 14 of the study period. On day two, breast milk pro-

duction in the intervention groups as a percentage of the

control group were as follows: (B) 184% (P5.0004), (C)

227% (P5.0001), and (D) 186% (P5.0005). By day 14,

breast milk production in the intervention groups was sta-

tistically significant more than the group A control of 318

mL: (B) 591 mL (186% of control), (C) 1,028 mL (323% of

control), and (D) 861 mL (271% of control), each with

P,.0001 compared with the control group. External val-

idity for this study was limited by inclusion of only pumping-

dependent mothers with infants in the NICU.

A 2001 secondary data analysis from a prospective

observational study assessed the milk production and

pumping frequency of 39 pump-dependent mothers of

low-birth-weight (,1,500 g) and preterm (,32 weeks)

infants.2 Patients were separated into groups based on

self-reported pumping frequency for five weeks postpar-

tum: high-frequency pumping (average 7.0 sessions per

day) versus low-frequency pumping (average 4.9 ses-

sions per day) and early breastfeeding initiation (#48

hours) versus late initiation (.48 hours). Mothers in the

high-frequency pumping group had higher mean daily

milk weights (632 vs 319 g; P,.01). Overall milk produc-

tion positively correlated with frequency of pumping in

weeks 2 to 5 (17,831 vs 9,098 g; P5.03). Limitations of

this study included small size, reliance on self-reported

behaviors, and including only low-birth-weight and pre-

term infants.

A 2009 observational study examined the effec-

tiveness of hands-on pumping while using an elec-

tronic pump for 52 mothers of infants less than 31

weeks and less than 1,500 g.3 At three weeks post-

partum, all mothers were taught hands-on pumping

technique defined as manual massage of the breasts

while pumping. Milk volumes at eight weeks were com-

pared with preintervention volumes and demonstrated

increased milk yield of 48% (583 vs 863 mL, P,.003).

The limitations of this study included lack of control

group, use of a convenience sample of participants,

and including only preterm, low-birth-weight infants

and pump-dependent mothers.

A 1983 RCT evaluated the effect of feeding on de-

mand on early milk production and infant weight gain

among mothers with term infants and normal deliver-

ies.4 The intervention group were taught infant hunger

cues and instructed to feed on demand (n528 at en-

rollment; n512 at day 35). The control group received

standard care for this hospital, which instructed moth-

ers to feed every 3 to 4 hours (n547 at enrollment;

n516 at day 35). The intervention group had signifi-

cantly more feedings per day (9.9 vs 7.3; P,.001) on

days 1 to 14, increased milk production (725 vs 502

mL; P,.001), and increased infant weight gain (561 vs

347 g; P,.02). At day 35, the intervention group con-

tinued to have increased number of feedings; however,

milk production and weights were not significantly dif-

ferent. The validity of this study was limited by high

dropout rates.

A 2017 RCT of 148 first-time mothers of term

infants after cesarean section evaluated the effect of

pumping pressure on the onset of lactation and milk

volume.5 Patients were assigned to three groups:

pumping using high pressure (–150 mmHg, n550),

pumping using low pressure (–100 mmHg, n548), or

control group without pumping (n550). Mothers in the

pumping groups started to pump within two hours

after delivery, pumped every three hours while awake,

and every 4 to 6 hours overnight for 30 minutes in addi-

tion to breastfeeding their infants. Compared with the no

pumping group, time to onset of lactation was significantly

earlier in both the high pressure (53 vs 70 hours; P,.0001)

and the low pressure (60 vs 70 hours; P,.0003) groups.

The intervention groups also produced significantly higher

milk volumes (high-pressure group: 157 g, low-pressure

group: 103 g, control group: 84 g; analysis of variance

P,.001). However, the low-pressure group was not statisti-

cally different than the control group (P5.84). Mothers in the

high-pressure pumping groups reported increased nipple

pain and trauma.
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In adults with vitamin B12
deficiency, is oral vitamin
B12 as effective as
intramuscular vitamin B12
for normalizing B12 levels?

EVIDENCE-BASED ANSWER
In adultswith vitamin B12 deficiency, oral vitamin B12 is
as effective as intramuscular vitamin B12 for normal-
izing vitamin B12 levels (SOR: C, based on a system-
atic review with low-quality evidence, and 1
randomized controlled trial [RCT]). No significant dif-
ference was noted between oral and intramuscular
vitamin B12 in quality of life, signs of B12 deficiency, or
treatment satisfaction (SOR: B, based on 1 RCT).
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A2018 Cochrane review of three randomized con-

trolled trials (n5153) compared vitamin B12 levels in

oral versus intramuscular treatment groups in adults with

vitamin B12 deficiency.1 In a Turkish study of patients with

megaloblastic anemia (n560, average age 62 years old),

patients received an oral or intramuscular vitaminB12 dose of

1,000 mg daily for 10 days, then weekly for four weeks, then

monthly, for a total of 15 mg within 90 days on either treat-

ment (1:1 oral-to-intramuscular ratio). Mean vitamin B12 lev-

els improved similarly with oral and intramuscular therapy:

from 72.9 to 214 pg/mL (oral) and from 70.2 to 226 pg/mL

(intramuscular) (meandifference [MD]211.7; 95%CI,229.5

to 6.1). A New York study of patients from ambulatory care

centers (n533, average age 71 years old) compared oral

vitaminB122,000mgperday for 120dayswith IMvitaminB12

1,000 mg given nine times over 90 days (a 27:1 total oral-to-

intramuscular ratio). Mean vitamin B12 improved more with

oral compared with intramuscular therapy, 93 to 1,005 pg/

mL versus 95 to 325mg/mL (MD 680 pg/mL; 95%CI, 393‒

967). An Indian study of patients at a tertiary care hospital

(n560, average age 42) compared oral vitaminB12 1,000mg

per day for three months (total dose 90 mg) with an in-

tramuscular vitamin B12 dose of 1,000 mg (total dose 15 mg

within 3 months of treatment), a 6:1 total oral-to-

intramuscular ratio. Oral treatment normalized B12 levels

(defined as$200 pg/mL) less compared with intramuscular

treatment (67% vs 90% of patients, P5.06), but this differ-

encewas not significant. The reviewers determined that low-

quality evidence showed oral and intramuscular treatment

had similar effects in normalizing vitamin B12 levels. Only the

Turkish study commented on adverse outcomes and

reported none. The clinical applicability of this review was

limited by the small number of studies and small number of

participants, short treatment durations, and variations in

definitions of deficiency, ages of patients, and dosing regi-

mens. Because of the heterogeneity of the studies, the

researchers could not pool the outcomes.

A2019 randomizednoninferiority trial in 22primary care

clinics in Spain (n5283) compared intramuscular to oral

vitamin B12 for 52 weeks.2 Patients were $65 years old

(average age 75.2 years), 58.3% female, and had vitamin

B12 levels ,211 pg/mL. Exclusion criteria included treat-

ment of vitamin B12 deficiency within the past five years,

malabsorption, serious neurological or psychiatric symp-

toms, blood diseases, serum folic acid ,2.3 ng/mL, optic

nerve atrophy, and stage 4 or greater chronic kidney dis-

ease. Patients in the intramuscular group received a nurse

injection of 1 mg IM vitamin B12 on alternate days for two

weeks, then 1 mg per week for six weeks, then 1 mg per

month forweeks 9 to 52. The oral group self-administered 1

mg vitamin B12 daily for eight weeks then 1mg per week for

weeks 9 to 52. The total oral-to-intramuscular dosing ratio

was about 5:1. The primary outcome was normalization of

vitamin B12 levels, defined as a vitamin B12 concentration

$211 pg/mL. Noninferiority was present if the CI was not

outside 10%. At eight weeks, vitamin B12 levels normalized
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in 95.0% with oral versus 90.2% with IM treatment (differ-

ence of 4.8%; 95% CI,21.3 to 10.9). At 52 weeks, vitamin

B12 levels normalized in 73.6% with oral versus 80.4% with

intramuscular treatment (difference of 26.8%; 95% CI, 2
16.6 to 2.9). Because the sample was 88.4% of the calcu-

lated necessary size, a Bayesian analysis was performed,

which determined that the probability of a.10% difference

in treatment effectivenesswas 0.001 and 0.060 at 8 and 52

weeks, respectively. The authors concluded that oral treat-

ment was as effective as IM at eight weeks and that the

likelihoodof differences at 52weeks below the noninferiority

threshold was very low.
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At what HbA1c level should
patients with newly
diagnosed type II diabetes
mellitus be started on
insulin therapy rather than
oral medications?

EVIDENCE-BASED ANSWER
Two to three weeks of short-term intense insulin
therapy, for patients with newly diagnosed type 2
diabetes with an average HbA1c.9.5%, can induce
remission in up to half of patients (SOR: B, limited
quality patient and disease-oriented evidence).
Consensus guidelines recommend initiating insulin
therapy in patients with HbA1c.9.0% who present
with hyperglycemic symptoms (polyuria, polydipsia,
or polyphagia; SOR: C, expert opinion).
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Asystematic review and meta-analysis (2 randomized

controlled trials [RCTs], 5 single-arm interventional trials;

N5839) investigated the effect of short-term insulin therapy

(2–3 weeks) on b-cell function, insulin resistance, and gly-

cemic remission.1 Studies included adults (18 years old or

older) with newly diagnosed type 2 diabetes. TheRCTs used

oral hypoglycemic treatments as the controls, to which the

insulin therapies were compared. Studies were excluded if

they included patients who were not newly diagnosed with

type 2 diabetes or if the data were the result of dissimilar

assessment models. This meta-analysis used the Homeo-

stasis Model Assessment of b-cell function, or Insulin Re-

sistance (HOMA-B, HOMA-IR), to reflect changes in b-cell

function, insulin resistance, or disease remission, resulting

from short-term intensive insulin therapy. HOMA-B and

HOMA-IR are widely validated assessments based on

plasma fasting glucose and insulin levels. An increase in

b-cell function is reflected by HOMA-B results greater than

zero, and a decrease in insulin resistance is reflected by

HOMA-IR less than zero. The analysis showed a 1.13%

(95% CI, 1.02–1.25) change in b-cell function from baseline

and a –0.57% (95% CI, ––0.84 to –0.29) change in insulin

resistance. Additionally, in the 4 studies (1 RCT and 3 single-

arm studies) that assessed glycemic remission (N5559),

66% of patients (292 of 441) did not require glycemic med-

ication after threemonths, 59% (222of 377) after sixmonths,

46% (229 of 495) after 12months, and 42% (53 of 126) after

24 months. All studies were conducted in Asian and might

not be generalizable.

A multicenter randomized parallel-group clinical trial

between 2004 and 2006 in China (n5382) assessed the

effectiveness of transient intensive insulin therapy in
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patients newly diagnosed with diabetes compared with

oral hypoglycemic agents on b-cell function and diabetes

remission rate.2 Patients with an HbA1c of 9.5% to 9.8%

were enrolled in the study and randomly assigned to one of

three groups: continuous subcutaneous insulin infusion

(CSII), multiple daily injections (MDI), or oral hypoglycemic

agents (OHA). In both insulin groups, the total daily dose of

insulin was 0.4 to 0.5 IU/kg—50% basal and 50% bolus

doses in the insulin infusion group, and 30% to 20%, and

30%, 20%, 20% pre-meal, and 30% nighttime insulin in

the MDI group. The oral hypoglycemic group, with body

mass index (BMI) 20 to 25 kg/m2, was initially treated with

gliclazide 80mg twice a day and titrated up to a maximum

dose of 160 mg twice a day to achieve glycemic control.

Those with BMI 25 to 35 kg/m2 were initially treated with

metformin 500 mg twice a day and titrated up to a maxi-

mum dose of 2,000 mg daily. A combination of gliclazide

and metformin was used in patients who could not reach

the glycemic control goal with one oral agent or who had

HbA1c .8.6%. More patients achieved glycemic control

(HbA1c #8.0%) in the insulin groups (97.1% in CSII and

95.2% in MDI) in less time (4.0 days with infusion and 5.6

days with multiple daily injections) than those treated with

oral agents (82.6% in 9.3 days; P,.0001 vs infusion and

P5.01 vs multiple injections). Remission rates, defined as

patients postintervention who maintained optimum glyce-

mic control (fasting plasma glucose ,90 mg/dL, and 2-

hour postprandial glucose ,180 mg/dL) for at least 12

months without medication, were significantly higher in

insulin groups (51.1%and 44.9% inCSII andMDI, respec-

tively) than in the oral agent group (26.7%; P5.0012). This

clinical trial was used in themeta-analysis above, however,

was included here because it detailed the difference in

outcomes between the two groups: insulin therapies com-

pared with oral agents.

Since 2013, the American Academy of Clinical Endocri-

nologists and American College of Endocrinology have peri-

odically released recommendations for comprehensive

management of patients with type 2 diabetes.3 For newly di-

agnosed patients with HbA1c .9.0% (.11.7 mmol/L) who

are symptomatic (presentingwith polyuria, polydipsia, or poly-

phagia), the 2020 update recommended initiation of insulin

with or without additional diabetes medication.
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IsvaginalvitaminEeffective
inreducingthesymptomsof
genitourinary syndrome of
menopause?

EVIDENCE-BASED ANSWER
Vaginal vitamin E may be more effective in reducing
the genitourinary symptoms of menopause than
placebo (SOR: C, small randomized controlled trial
[RCT]) but seems no better than vaginal estrogen
(SOR: B, 2 small RCTs) and is perhaps less effective
than hyaluronic acid (SOR: C, small RCT).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001412

A2013 double-blinded randomized controlled trial

(RCT; n542) evaluated the effectiveness of vitamin E

vaginal suppositories for treating atrophic vaginitis.1 The

trial included sexually active, postmenopausal women

(45–65 years old) from a single center in Iran with

amenorrhea for 12 months or follicle stimulating hor-

mone (FSH) level greater than 40, normal Pap smear in

past three years, symptoms of vaginal atrophy, and

vaginal pH greater than 5. Patients received either

suppositories containing a semisynthetic fatty acid
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triglyceride and 1 mg (2.22 IU) of vitamin E (n520) or

placebo suppositories containing only the semisynthetic

fatty acid triglyceride (n522). Suppositories in both

groups were administered daily for two weeks, followed

by every other day for six weeks. The primary outcome

was the change in patient-rated vaginal symptoms, in-

cluding irritation, itching, dryness, and dyspareunia.

Each symptom was rated on a scale of 1 to 4 (more

severe symptoms), and the composite score was

compared before and after treatment. At eight weeks,

the vitamin E group had a significantly lower symptom

score with an intergroup mean difference [MD] of 3.0

(95% CI, 2.7–3.3). No adverse effects were reported.

Limitations included recruitment from a single center,

potentially limiting generalization of outcomes.

A 2012 double-blinded RCT (n540) compared effec-

tivenessof vitaminE tohyaluronic acid (HA) in sexually active

postmenopausal women (45–65 years old) from a single

center in Iran.2 Inclusion criteriawere the same as the above

referenced study. The HA group (n520) vaginal supposito-

ries contained 5 mg HA, and the vitamin E group (n520)

vaginal suppositories contained 1 mg vitamin E. Supposi-

tories in both groupswere administereddaily for twoweeks,

followed by three times weekly for the remaining six weeks.

The primary outcome was the change in patient-rated

symptoms via the same composite score as the above

study, measured at baseline and after eight weeks. At eight

weeks, the patient symptom scores improved more with

HA than with vitamin E (intergroup MD 2.8; 95% CI,

2.2–3.3). No side effects were reported for either interven-

tion. Limitations included recruitment from a single center

potentially limiting generalization of outcomes.

A 2019 single-blinded RCT (n552) compared effective-

nessof vitaminEwith vaginal estrogencream for alleviationof

genitourinary symptoms.3 The trial included sexually active,

postmenopausal women (40–65 years old) from multiple

centers in Iran with amenorrhea for at least 12 months (24

months if age,50 years old), FSH serum level greater than

40 IU, a normal Pap smear in the last three years, and vaginal

pH .5. Patients received either vitamin E 100 IU vaginal

suppositories (n526) or 0.5 g vaginal estrogen cream

(n526). Both groups received daily treatment for twoweeks,

followed by twice weekly for 10 weeks. Patient symptoms in

areas of sexual desire, sensation, lubrication, and orgasm

were assessed through the Abbreviated Sexual Function

Questionnaire (ASFQ, range 2–36), with higher scores indi-

cating better sexual function. This was measured at the

baseline, four weeks, eight weeks, and 12 weeks. At com-

pletion of therapy, ASFQscore of the vitamin E groupwas no

different than the estrogen group (MD–0.19; 95%CI, –4.4 to

4.0). The study was limited by lack of patient blinding.

A2014single-blindedRCT (n552) comparedeffective-

ness of vitamin E suppositories with conjugated vaginal es-

trogen cream for improving menopausal symptoms in

healthy postmenopausal women (40–65 years old) from

multiple centers in Iran.4 Inclusion criteria were similar to

the above referenced 2019 study. Patients received either

100 IU vitamin E suppositories (n522) or 0.5 g vaginal es-

trogen cream (n521). Both treatments were administered

daily for twoweeks, followedby twice aweek for the next 10

weeks. Vasomotor, psychosocial, physical, and sexual

symptoms were assessed through the Menopause-

Specific Quality of Life questionnaire (scoring range

0–174), with lower total scores indicating better quality of

life. At week 12, no significant difference was noted be-

tween vitamin E and estrogen groups (intergroup MD of

–2.6; 95% CI, –7.0 to 1.7). No side effects were noted.

The study was limited by lack of patient blinding.
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Is metformin effective for
treating infertility
associated with PCOS?

EVIDENCE-BASED ANSWER
Metformin may be better than placebo for increasing
live-birth rates in infertile women with polycystic ovary
syndrome (PCOS); however, metformin is probably less
effective than clomiphene citrate (CC). Adding metfor-
min toCCdoesnot improve livebirth successmore than
CC alone (SOR: B, meta-analysis of very low- to
moderate-quality randomized controlled trials [RCTs]).
Furthermore, gastrointestinal side effects are more
common with metformin than placebo (SOR: B, meta-
analysis of very low- tomoderate-quality RCTs). Experts
note that metformin increases ovulation rates in women
with PCOS when compared with placebo but recom-
mend against its use as first-line therapy for anovulation
becauseovulation induction agents suchCCor letrozole
are more effective in increasing ovulation, pregnancy,
and live-birth rates (SOR: C, clinical practice guideline).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.
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Asystematic review and meta-analysis of 41 ran-

domized controlled trials (RCTs; N54,552) exam-

ined the effectiveness and safety of metformin in

improving live-birth rates in women with polycystic ovary

syndrome (PCOS) who were undergoing ovulation in-

duction.1 PCOS was defined by Rotterdam Consensus

criteria by the presence of at least two of the following: (1)

polycystic ovaries seen on ultrasonography, (2) oligo-

ovulation or anovulation, and (3) clinical or biochemical

signs of hyperandrogenism. The trials were conducted in 25

countries with a range of 18 to 626 women per study; the

women were 24 to 33 years old with a body mass index of

21 to 39 kg/m2. Three main interventions and comparisons

were done: metformin compared with placebo or no treat-

ment, metformin compared with clomiphene citrate (CC),

and the combination of metformin and CC compared with

CCalone. Study duration averaged 19.7weeks (range 4–96

weeks). Metformin doses ranged from 850 to 2,000mg per

day; the most common dose (used in 21 trials) was 1,500

mg per day. Metformin yielded a borderline improvement in

live-birth rates compared with placebo (4 trials; N5435;

odds ratio [OR] 1.6; 95% CI, 1.0–2.5); however, metformin

seemed to be less effective than CC alone (5 trials; N5741;

OR0.7; 95%CI, 0.5–1.0), andmetformin combinedwithCC

didnot increase live-birth ratesmore thanCCalone (10 trials;

N51,219; OR 1.3; 95% Cl, 0.98–1.7). Furthermore, the

addition of metformin increased gastrointestinal side effects

whencomparedwithplacebo (6 trials;N5852;OR4.3; 95%

CI, 2.8–6.4) and CC (7 trials; N5713; OR 4.0; 95% CI,

2.6–6.1). The reviewers deemed the evidence quality to be

very low to moderate. This systematic review reported limi-

tations caused by imprecision, inconsistency, and risk of

bias from poor reporting on methodology and incomplete

outcome data.

A 2017 evidence-based guideline from the American

Society of Reproductive Medicine on the role of metfor-

min for ovulation induction in infertile women with PCOS

found insufficient evidence to recommend metformin

over placebo to improve pregnancy rates and live births

(SOR: C, insufficient evidence supporting recommenda-

tion based on underpowered and inconsistent RCTs).2
CC alone was regarded as superior to metformin for

achieving ovulation induction, clinical pregnancy, and live

births (SOR: B, fair evidence supporting recommenda-

tion based on one large well-designed RCT). The authors

concluded that metformin combined with CC improved

ovulation and pregnancy rates, but not live births, when

compared with CC alone (SOR: A, good evidence sup-

porting recommendation based on several RCTs). It was

unclear if metformin alone wasmore or less effective than

letrozole alone in improving pregnancy and live-birth

rates (SOR: C, insufficient evidence supporting recom-

mendation), but letrozole alone was noted to likely en-

hance ovulation (SOR: B, fair evidence supporting

recommendation based on 1 large well-designed RCT).

The guideline was based on a systematic review of the

literature with explicit inclusion and exclusion criteria and

included 73 studies that were and evaluated by a four-

person independent task force.
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Is the levonorgestrel
intrauterinesystemeffective
in decreasing menorrhagia
caused by uterine
leiomyoma (fibroids)?

EVIDENCE-BASED ANSWER
The levonorgestrel-releasing intrauterine system (LNG-
IUS) reduces menorrhagia associated with non-
submucosal uterine leiomyomas by 50% to 99.5%
during a 48-month period compared with baseline
(SOR: B, systematic review of primarily observational
studies). LNG-IUS may yield a greater reduction in lost
days of work/activity per month compared with base-
line than does combined oral contraceptives (6.9 vs
2.0; SOR: C, small randomized controlled trial). In
perimenopausal patients, LNG-IUS may reduce hys-
terectomies formenorrhagia by up to 90% and result in
greater patient satisfaction than hysterectomy (SOR:C,
small cohort study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001415

A2014 systematic review evaluated the efficacy and

safety of the levonorgestrel-releasing intrauterine

system (LNG-IUS; Mirena: releasing 20 mg/d) as treat-

ment for premenopausal women with symptomatic leio-

myoma.1 Menstrual blood loss (MBL) was evaluated in

one randomized controlled trial (RCT) and seven of the

included observational studies (N5413). The studies in-

cluded women (20–54 years old) with uterus size similar

to a 12 weeks’ gestation size, a solitary leiomyoma up to

2.5 cm, or multiple leiomyoma up to 1.5 cm each.

Patients were treated with LNG-IUS, combined oral

contraceptive, or thermal balloon ablation. MBL was

evaluated using the validated pictorial blood loss as-

sessment charts (PBACs). The PBAC is semi‐quantita-

tive, in that women count the number of used pads or

tampons each day and assign scores based on a visual

estimate of soiling. Points are also given for clots based

on size and for episodes of ‟flooding.” Six of the obser-

vational studies (N5333) showed a 50% to 91% re-

duction in MBL at six months, and a 69% to 97%

reduction at 12months (comparedwith the samewomen

before LNG-IUS insertion). One study comparing LNG-

IUS for idiopathic versus leiomyoma-associated menor-

rhagia found similar reductions in MBL in both groups.

Within one month, the leiomyoma group’s MBL fell by

87% (P,.0001), and at three, 12, 24, 36, and 48months,

the MBL was reduced by 92%, 97%, 97%, 99.5%, and

99.5%, respectively. One prospective historical control

study found LNG-IUS to be as effective as thermal ab-

lation for leiomyoma-associated menorrhagia after 12

months. Limitations included small sample sizes, lack of

blinding, or lack of control groups. The smallest study had

a higher loss to follow-up rate, higher device expulsion

rate, and a high degree of MBL before intervention.

A 2011 RCT (n558), included in the above systematic

review, is summarized separately here because this RCT is

the only non-pilot RCT addressing this topic.2 This single-

center, open, parallel-treatment RCT compared LNG-IUS

to combined oral contraceptive (30 mg of ethinyl estradiol

and 150 mg of levonorgestrel) over 12 months. The trial

included Egyptian women (20–50 years old) with menor-

rhagia, leiomyoma,5 cm, no uterine distortion, and a reg-

ular cycle. The primary outcome included change in MBL

asmeasured by alkaline hematin and PBAC, and lost days

(inability to work or perform daily activities in the last 30

days). LNG-IUS reduced MBL greater than oral contra-

ceptives when directly measured by alkaline hematin at

12 months (91% vs 13%; P,.001) and when evaluated
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by PBAC (88% vs 54%; P5.02). Hemoglobin levels in-

creased in the LNG-IUS group from 9.7 to 12 g/dL

(P,.001) but did not change in the oral contraceptive

group. No difference in treatment failure rates was ob-

served (23% for LNG-IUS; 38% for oral contraceptive;

P5.101). Lost days improved in both groups (LNG-IUS

8.2–1.3 days; P5.003; oral contraceptive 8.3–6.3 days;

P,.001). The sample size was powered for an anticipated

15% loss to follow-up, but loss rates were 24.1% in the

LNG-IUS group and 27.6% in the oral contraceptive

group. This RCT is also limited by absence of blinding,

potential measurement bias that could inflate the reported

efficacy of oral contraceptives, and the fact that the LNG-

IUS and pads were provided by their manufacturers.

A 2013 prospective longitudinal cohort study (n560)

evaluated use of LNG-IUS in Brazilian perimenopausal

women referred by primary care for hysterectomy to treat

menorrhagia associated with leiomyoma.3 Women with

submucous leiomyoma were excluded. All participants

were offered LNG-IUS in lieu of hysterectomy. Thirty-nine

patients (65%) chose LNG-IUS. The remaining women had

either abdominal or vaginal hysterectomy. No loss to follow-

upwas noted. The primary outcomewas the percentage of

hysterectomies avoided by use of LNG-IUS, with a mean

follow-up of 28months. In the first six months, four patients

(10%) using LNG-IUS opted for hysterectomy; all for unac-

ceptable bleeding, and one of those also had expulsion of

the LNG-IUS. After 24 months, the remaining 35 patients

(90%) still preferred LNG-IUS. At six months, three of 35

(9%) had amenorrhea; at 24 months, 22 of 35 (63%) had

amenorrhea, and none had excessive bleeding. Patient sat-

isfaction was assessed by intention-to-treat after six

months using a five-point Likert-type scale. More patients

using LNG-IUSwere satisfied or very satisfied (90%vs71%;

P5.02). However, a higher percentage of hysterectomy

patients were very satisfied (33% vs 13%; P5.02). At six-

month follow-up, five of 21 patients (24%) in the hysterec-

tomy group (and none in the LNG-IUS group) reported fre-

quent abdominal pain. The patients who opted for

hysterectomy were slightly younger (42 vs 45 years old;

P5.04), had longer duration of irregular bleeding before

treatment (22 vs 18 months; P5.02), and larger uterine

volumes (238 vs 213 cm3; P5.04). These factors may have

influenced their decision to have a hysterectomy. No com-

parison was done between vaginal and abdominal surgical

approaches. Given this study population was all perimeno-

pausal, if the results are applicable to younger women

remains unknown.
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Is a plant-based diet safe in
pediatric populations?

EVIDENCE-BASED ANSWER
Children eating plant-based diets have similar height,
weight, and nutrient/health status compared with om-
nivorous children (SOR: A, systematic review of obser-
vational studies and cross-sectional study). Well-
planned vegetarian diets can meet nutritional require-
ments, support normal growth, and age-appropriate
development (SOR: C, consensus guideline). Although
most vegetarian-type diets do not have detrimental
effects and are thus not unsafe, nutritional supplemen-
tation may be needed (SOR: B, systematic review of
observational studies and consensus guideline).
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A2017 systematic review of 24 observational studies,

consisting of 12 cohort studies and 12 cross-sectional
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studies, examined biomarkers, anthropometry, and dietary

intake of vegetarian children (N511,435).1 Studies included

children from 0 to 18 years old with amedian sample size of

35. Inclusion criteria were vegetarian-type diets (non-

specified vegetarian, Seventh Day Adventist, lacto-ovo-

vegetarian, and vegan) and characteristics of nutritional or

health status. Among the studies, nutrient intake was

assessed by measurement of vitamin C, folate, dietary fiber,

vitamin B12, vitamin D, and iron intake. Physical de-

velopment (measured by height and weight) was compared

with omnivorous or nonvegetarian control groups. Nutrient

and health status was measured by various serum meas-

urements (fatty acid profile, bone formationmarkers, vitamin

B12, iron, and vitamin D), blood pressure, general fitness,

sexual development, and age of menarche. In studies with

nonspecified vegetarian diets (7 studies), vitamin B12, cal-

cium, and iron intake were less than or equal to recom-

mended values, whereas vitamin C and folate intake were

higher than recommended reference values. The studies

with vegan diets (2 studies) found daily intake of vitamin B12,

vitamin D, and vitamin A less than control groups when not

supplemented, but greater than or equal to control groups

when supplemented. Of note, bone mineral content and

bone mineral density were less than the recommended

values in vegan diets. Height and weight journals showed

children on nonspecified vegetarian (7 studies), vegan

(2 studies), lacto-ovo-vegetarian (3 studies), and Seventh

Day Adventist (4 studies) diets to be of equal height and

equal or below weight compared with omnivorous control

groups.Nutrient and health serummarkerswere at or above

control ranges (except for serum vitaminD,whichwas lower

than recommended reference). Data points were not pro-

vided. Limitations included small individual sample sizes of

most studies, volunteer status of all participants, and het-

erogenous nature of most outcome measures.

A 2019 cross-sectional study examined energy in-

take, macronutrient intake, and anthropometrics of Ger-

man vegetarian, vegan, and omnivorous children 1–3

years old (n5430).2 A three-day weighed dietary record

assesseddiet, lifestyle, bodyweight, and height. The child-

ren’s parents weighed and recorded all food and drink

consumed, with those children who were breastfeeding

getting their breast milk weighed. Dietary anthropometrics

weremeasured by their parents or pediatricians during the

latest check-up. After adjustment for confounders, omniv-

orous children had the highest median intake of protein

when compared with vegetarian and vegan children (2.7

g/kg/body weight versus each 2.3 and 2.4 g/kg body

weight, P,.0001). Added sugars were higher in omnivo-

rous children compared with vegan children (5.3% energy

intake vs 3.8%; P5.002). Vegan children had the higher

intake of carbohydrates compared with omnivorous chil-

dren (56% vs 50% daily energy intake, P,.0001). Both

vegetarian and vegan children had higher fiber intake than

omnivorous children (17% and 22% vs 12% g/kcal,

P,.0001). Although more omnivorous children were clas-

sified as overweight, median weight-for-height, height-for-

age, and weight-for-age z-scores did not differ between

vegan, vegetarian, and omnivorous children.

A2019Consensuspaper from theNutritionCommittee

of the German Society of Pediatric and Adolescent Medi-

cine reviewed the effects of vegetarian diets on infants, chil-

dren, and adolescents.3 The committee made several

observations based on limited data from studies done in

the 1980s and 1990s. Because of changes in fortification

and increased availability of processed plant-based foods,

they concluded that these studies were not applicable to

the current plant-based diet population. According to the

committee, inherent risk of nutrient deficiency was noted in

children with plant-based diets, and this grows with an in-

creasing level of dietary restriction. Caution was advised in

vegetarian childrenwhenconsideringnutrients only found in

animals (vitamin B12), nutrients only found in small amounts

in plants (calcium), and nutrients that may not be absorbed

well (iron, zinc). They further stated that vegetarian children

should eat a higher amount of iron to compensate for this

discrepancy, and breastfeeding infants of vegan mothers

should have vitamin B12 supplemented. No strength of rec-

ommendation was provided.
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Is tinnitus retraining
therapy more effective than
standard of care treatment
for tinnitus?

EVIDENCE-BASED ANSWER
Tinnitus retraining therapy is an effective treatment to
reduce tinnitus but is not superior to standard of care
for long-term (12 to 18 months) improvement of
symptoms (SOR: A, consistent results from 2 ran-
domized controlled trials).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001440

A2019 randomized controlled trial (RCT; n5151)

compared the efficacy of tinnitus retraining therapy

(TRT) versus standard of care or partial TRT in the treat-

ment of tinnitus.1 Patients were active duty and retired

military personnel and their dependents with functionally

adequate hearing sensitivity. Patients were randomized to

receive TRT, which is tinnitus-specific educational coun-

seling with low-level broadband sound generators, stan-

dard of care (patient-centered counseling only), or partial

TRT, which is tinnitus-specific educational counseling with

placebo sound generators. The participants’ response to

treatment was measured at three, six, 12, and 18 months

using the Tinnitus Questionnaire. The Tinnitus Question-

naire is a 52-item survey, scored on a scale of 0 to 2,

measuring tinnitus severity in five subscales: psychological

distress, intrusiveness, auditory difficulties, sleep dis-

turbances, and somatic symptoms. The scoring range is

0 to 102 points, with higher scores indicating more severe

tinnitus. The scale scores were converted to effect sizes

(ESs). A significant improvement was noted at 18 months

in symptom scores in all treatment groups; however, no

difference between TRT, partial TRT, or standard-of-care

therapies (ES –1.3 vs –1.2 vs –1.0, respectively; P..05).

A 2017 RCT (n539) examined TRT versus standard

of care in adults with chronic (1 year or longer)

moderate-to-severe tinnitus (per Tinnitus Handicap In-

ventory score .36).2 Those who received previous

treatment for tinnitus or considered amenable by

medical/surgical therapy, complained of concomitant

hyperacusis, or depression were excluded. The treat-

ment regimen for both TRT and standard-of-care

groups were similar to those summarized above. After

removal of one subject because of scheduling, 38 par-

ticipants were randomized to receive TRT (n519) or

standard of care with placebo generator (n519), with

follow-up at six, 12, and 18 months. The primary out-

come was impairment measured using the Tinnitus

Handicap Inventory (THI), a 25-question standardized

survey determining level of impairment with scores be-

tween 0 (denoting no handicap; grade 1) to 100 (cata-

strophic handicap; grade 5). At six, 12, and 18-month

follow-up, both arms demonstrated significant improve-

ment in THI scores compared with baseline. After ex-

cluding dropout or loss to follow-up participants, a small

but significant difference was noted in THI scores be-

tween the TRT treatment when compared with standard

of care at 12 months (–28 vs –19, P,.05). However, no

significant difference was noted between groups at 18

months of follow-up (–29 vs –19, P5.07).
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Does prenatal pelvic floor
muscle training help to
prevent stress urinary
incontinence in late
pregnancy, postpartum,
and interpregnancy period?

EVIDENCE-BASED ANSWER
Prenatal pelvic floor muscle training (PFMT) helps to
prevent urinary incontinence (UI) in the late preg-
nancy (62% lower risk) and early postpartum period
(29% lower risk; SOR: A, meta-analysis of clinical
trials). However, PFMTmay not help prevent UI in the
interpregnancy period (SOR: C, small clinical trial).
PFMT is recommended as an initial treatment of all
types of UI but not specifically as prevention of stress
UI in pregnancy (SOR: C, expert opinion).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001440

A2020 meta-analysis of 46 quasi-randomized or ran-

domized controlled trails (RCTs) examined pelvic floor

muscle training (PFMT) for prevention or treatment of urinary

incontinence (UI; N510,832).1 Patients were pregnant

women or women who had delivered their baby within the

last three months and who were continent at recruitment.

The intervention group took part in a PFMT program, which

typically included one or more sets of exercises per day,

performed on at least several days of the week for at least

eight weeks during pregnancy. Control groups were asked

not to do PFMT, did not receive instruction on PFMT, or

received usual antenatal or postnatal care (eg, information

on PFMT) or an alternative PFMT intervention. The primary

outcome was self-reported UI of any type. Compared with

usual care, women performing antenatal PFMT had a 62%

lower risk of reporting UI in late pregnancy (6 trials, N5624;

risk ratio [RR] 0.38; 95%CI, 0.20–0.72) and 29% lower risk

in the mid-postnatal period (.3–6 months postpartum; 5

trials, N5673; RR 0.71; 95% CI, 0.54–0.95). No difference

was noted for the late postnatal or interpregnancy period

(.6–12 months; 1 trial, n544; RR 1.2; 95% CI, 0.65–2.2).

Limitations included lack of blinding of participants given the

nature of the intervention, varied specific exercises of each

PFMT routine, and limited details on group allocation.

The 2015 American College of Obstetricians and Gyne-

cologists and the American Urogynecologic Society pub-

lished practice guidelines by summarizing scientific

evidence regarding diagnosis and management of UI in

women of all ages.2 The practice guidelines on UI listed

PFMT as a first-line, noninvasive treatment of UI in women

of variousagesandetiologies.However, theguidelinesmade

no recommendation on use of PFMT for prevention of UI in

pregnancy, postpartum, or interpregnancy interval.
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Do CCBs affect male fertility
factors?

EVIDENCE-BASED ANSWER
Hypertension is associated with lower semen vol-
ume, sperm motility, total sperm count, and total
motile sperm count, whereas treatment with calcium
channel blockers, such as verapamil, seems to in-
crease semen volume but have little effect on sperm
concentration (SOR: B, based on a cross-sectional
study). Verapamil may cause a dose-related eleva-
tion of prolactin and decreased testosterone, and
thus have a possible effect on fertility in a small
number of patients (SOR: C, based on a cross-
sectional study of disease-oriented outcomes).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001428
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A2017 cross-sectional study 1 (n51,076) evaluated

the effects of calcium channel blockers (CCBs) on

male infertility. The study included male participants of

infertile couples who were diagnosed with hyperten-

sion (per International Classification of Diseases 9

codes) before or within one year after semen analysis

and taking CCBs (formulation and dosing undefined,

n542). These male participants were compared with

those without hypertension (n51,034). Compared with

the control group, men with hypertension, when eval-

uated by absolute semen parameters, were found to

have lower semen volume (2.1 vs 3 mL, P,.001),

sperm motility (41% vs 47%, P5.008), total sperm

count in ejaculate (104 vs 147 million, P5.005), and

total motile sperm count (43 vs 69 million, P5.03).

When stratified by the World Health Organization fifth

criteria, hypertensive men had a higher incidence of

subfertile semen volume 18% vs 10%, P5.03), sperm

concentration (19% vs 12%, P5.02), and total motile

sperm count (26% vs 16%, P5.01). Compared with the

control group, the CCB group had a significantly higher

semen volume (median 3.0 mL, P,.05) and statistically

nonsignificant decreased sperm concentration. No

other semen parameters differed. Study limitations in-

cluded treatment with multiple medications and no

clear exclusion criteria, method of sampling, or clear

age range of study group.

A 1996 cross-sectional study 2 (n5615) evaluated

the prevalence and degree of hyperprolactinemia as-

sociated with verapamil in the clinical setting. The study

included adult male participants (mean age 66 years

old) with hypertension taking verapamil for at least

two months (n5449). Patients with a history of renal

failure, hypothyroidism, or use of other drugs raising

prolactin levels were excluded. The control group con-

sisted of 166 patients not treated with verapamil. Se-

rum prolactin levels, frequency of elevated prolactin,

and total testosterone levels were measured in all

patients. A normal mean value of 135 mU/L (range of

31–462 mU/L) was established for serum prolactin lev-

els. Mean prolactin levels for the verapamil group were

207 mU/L compared with 203 mU/L in the control

group (P,.001). Hyperprolactinemia occurred in

8.5% (38/449) of patients in the verapamil group and

3% in the control group (5/166) (P5.018). A subanal-

ysis was performed of those patients with elevated pro-

lactin (n538) to evaluate the effects of various

verapamil doses. The percentage of patients with

abnormal prolactin was 3.1%, 3.1%, 9.21%, 6.0%,

and 9.4% corresponding to verapamil doses of 0, 1

to 120, 121 to 240, 241 to 360, and 361 to 480 mg/

d (P5.03) Patient prolactin levels were then obtained at

least 30 days from the initial measurement. Of the 24

patients available for follow-up, 15 continued to take

verapamil (group 1) and nine discontinued verapamil

between days 6 and 120 (group 2). Fourteen patients

(93.3%) taking verapamil continued to be hyperprolac-

tinemic (odds ratio.120, P,.00001). Prolactin levels

of all patients who discontinued verapamil returned to

normal from initial measurement (586–277 mU/L,

P5.001). Mean serum testosterone levels at follow-

up were lower in group 1 (6.2 nmol/L) than in group 2

(9.4 nmol/L, P5.029). Two patients in each group were

excluded because of primary testicular failure as was

one patient with a microadenoma. This study is limited

by lack of blinding and possibility of observation

bias.
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Does the consumption of
a high flavonoid diet
improve cognitive function
in adults?
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EVIDENCE-BASED ANSWER
Perhaps. Flavonoid consumption may improve
cognitive function in children, adults, and older adults
(SOR: C, low-quality systematic review of small ran-
domized controlled trials [RCTs] and crossover trials).
In older adults with mild, self-perceived cognitive
decline, it may decrease perceived cognitive in-
efficiency, but these effects are not maintained if
supplementation is discontinued (SOR: C, small
RCT). Supplementation with cocoa flavanols in el-
derly adults may dose-dependently improve cogni-
tive function. Duration of benefit is unclear (SOR: C,
small RCT).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001427

A2017 systematic review of three long-term (12–16

weeks) randomized controlled trials (RCTs; with 72

patients) and four acute (1–6 hours) crossover trials (with

89 patients) evaluated the impact of diet-based antho-

cyanin consumption (a subclass of dietary flavonoids) on

cognitive outcomes in patients with mild-to-moderate

cognitive impairment.1 Long-term interventions in-

cluded adults 68 years old and older, whereas the acute

interventions included children and young adults. In each

study, varying anthocyanin-containing beverages (with

55–253 mg) were compared against little to no antho-

cyanin consumption (0–7.7 mg). In the acute and long-

term trials, cognitive outcomes were assessed with

commonly used validated tests aimed at measuring

short-term learning, episodic memory, long-term mem-

ory, working memory, spatial memory, semantic memory

attention, higher executive functioning, speed of pro-

cessing, response inhibition, response interference, ver-

bal learning, and verbal fluency. Numerical results (ie,

magnitude of treatment effect) and confidence intervals

were not provided. Additionally, given the heterogeneity

between studies, a pooled analysis was not feasible.

Authors concluded that subjects within the acute trials of

anthocyanin supplementation improved their attention

and working memory, speed of processing, verbal

learning, and response inhibition. Subjects consuming

anthocyanin in the long-term trials improved response

interference frombaseline, verbal learning, verbal fluency,

short-term memory, and long-term memory. The studies

included in the review were largely heterogeneous and

lacked comprehensive randomization, limiting both ap-

plicability and quality of the review.

A 2018 double-blind RCT of 94 patients in the U.S.

between 62 and 80 years oldwithmild, self-perceived cog-

nitive decline investigated eicosapentaenoic acid (EPA),

docosapentaepenoic acid (DPA), and anthocyanin con-

sumption (in the form of fish oil and blueberries) for im-

proved cognitive performance.2 Patients had normal

scores in several ratings and tests used to screen across

multiple cognitive domains for dysfunction in memory,

mood, cognition, and verbal learning. Patients were ran-

domly assigned to receive blueberry powder (269 mg an-

thocyanin daily) and placebo oil (BB), fish oil (400 mg EPA

and200mgDPAdaily) andblueberry powder (BB+FO), fish

oil and placebo powder (FO), or placebo oil and placebo

powder (PL) for 24 weeks along with a diet restriction of

other fish oil and anthocyanin-containing foods. Assess-

ments were taken at the start of the trial, after 24 weeks

of treatment, and at 48 weeks, using the Dysexecutive

Questionnaire to characterize self-assessedchange in cog-

nitive effectiveness in everyday activities. Seventy-six test

subjects completed the 24-week treatment period and 65

completed the 48-week postassessment. There were no

observed effects in any cognitive domain in the BB+FO

group. But, at 48-week follow-up, a reduction in cognitive

symptoms was seen in both the FO group (Cohen’s

f50.46, P5.02) and the BB group (Cohen’s f50.41,

P5.03). (Cohen’s f is an effect size measure, where 0.1 is

considered small, 0.25moderate, and0.4 large.) During the

study, 16 individuals dropped out with no causes related to

treatment. The study was limited by the absence of a run-in

period to provide a period of abstinencebefore supplemen-

tation and by measurement limitations with respect to sub-

jectivity in assessing for modest cognitive enhancement.

A 2015 double-blind RCT of 90 individuals in Italy,

who were 61 to 85 years old without cognitive dysfunc-

tion, evaluated the effect of flavanol consumption on

cognitive performance.3 Inclusion criteria consisted of

body mass index#30 kg/m2, Mini-Mental State Exam-

ination (MMSE) .27, and Geriatric Depression Scale

,11. Those with clinically significant comorbidities,

current smokers, habitual users of antioxidant supple-

ments or chocolate, or use of medications interfering

with cognitive function were excluded. Patients were

randomly assigned to consume daily drinks containing

high (993 mg), intermediate (520 mg), or low (48 mg)

cocoa flavanols for eight weeks. Cognitive function of

each group was assessed before and after eight weeks

with the MMSE, Trail Making Test (TMT) parts A and B,

and the Verbal Fluency Test (VFT). No differences in

MMSE scores were noted between groups. The high
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flavonoid group completed the TMT A faster than the

intermediate and low flavonoid groups (–8.6 vs –6.7

and –0.8 seconds, respectively; P,.001 for both

groups). The high flavonoid group also completed the

TMT B faster than the intermediate and low flavonoid

groups (–16.5 vs –14.2 and –1.1 seconds, respectively;

P,.001 for both groups). Likewise, VFT scores im-

proved across each group in a dose-dependent fash-

ion by 7.70 words/min in the high flavonoid group

(P,.0001), 3.57 words/min in the intermediate flavo-

noid group (P,.007), and 1.33 words/min in the low

flavonoid group (P,.01). One patient discontinued

treatment because of gastric discomfort but otherwise

no adverse effects or outcomes were reported. The

main limitation of this study was its generalizability to

the typical elderly population because this cohort had

few comorbidities. Supplement consumption was also

lower than typical in the general population because

habitual consumers of dietary supplements with anti-

oxidant properties were excluded.
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What are the risks and
benefits to breastfeeding
infants when mothers are
on medication-assisted
therapy with methadone
and buprenorphine?

EVIDENCE-BASED ANSWER
Breastfed infants of mothers receiving medication-
assisted treatment (MAT) were 26% to 32% less
likely to need treatment of neonatal abstinence syn-
drome and stayed an average of 5 to 6 fewer days in
the hospital. Infants breastfed by mothers on meth-
adone (but not buprenorphine) had a decreased
average duration of treatment when treated for
neonatal abstinence syndrome. No risks of breast-
feeding on MAT were identified in any of these
studies (SOR:B; systematic review and retrospective
cohort studies).
Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001439

A2019 systematic review of eight studies (N5779)

examined newborn feeding methods (breastfed or

formula fed) and outcomes related to neonatal absti-

nence syndrome in infants with intrautero exposure to

medication-assisted treatment (MAT) with methadone,

buprenorphine, or both.1 The eight studies included five

retrospective cohort studies, one prospective cohort

study, one matched-subject design, and one mixed-

methods, randomized, control trial. All studies utilized

the Finnegan scoring tool, which is a 21-item scale to

qualitatively measure the severity of neonatal withdrawal

from opioids, with a maximum score of 37, and a score

of $8 indicated that the infant needs additional phar-

macologic intervention. One retrospective cohort study

(n5190) of neonates with in -tero exposure to metha-

done found the development of neonatal abstinence

syndrome to occur significantly later in breastfed infants
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than in formula-fed infants (10 vs 3 days; P5.001). They

also found that breastfed newborns were less likely to

require pharmacologic treatment (53% vs 79%; P,.001)

and had a significantly shorter hospital lengths of stay (15

vs 19 days; P5.049). One prospective cohort study

(n5124) found that breastfed neonates exposed to

methadone in utero were less likely to require pharmaco-

logic treatment (53% vs 80%; P,.05) and had a shorter

duration of treatment of neonatal abstinence syndrome

(31 vs 49 days; P#.05), but no significant difference in the

pharmacologic need for neonatal abstinence syndrome

(NAS) treatment or duration of treatment in infants ex-

posed to buprenorphine in utero was found. A retro-

spective cohort study (n5128) of breastfed infants

exposed to methadone in utero found that they had

a nonsignificant shorter median duration of methadone

pharmacotherapy, but they had a significantly shorter

hospital stay compared with formula-fed infants (13 vs 19

days; P5.01). Another retrospective cohort review (n528)

looking at newborns exposed tomethadone in utero found

thatmean Finnegan scoreswere lower in breastfed infants

than in formula-fed infants (4.9 vs 6.9; P5.0001). A final

retrospective cohort study(n5194) showed no statistical

difference in mean NAS scores of breastfed versus

formula-fed infants but showed that breastfeeding during

the first two days of life was associated with a delayed

onset of NAS (P5.04). None of the eight studies showed

any risk of breastfeeding while on MAT. Limitations of the

review included the use of primarily chart reviews, and lack

of data on the dosing of methadone or buprenorphine.

A 2019 retrospective cohort study (n5228), not in-

cluded in the systematic review above, studied mothers

on MAT (methadone or buprenorphine) and compared

prenatal breastfeeding intention with breastfeeding rates

at hospital discharge and at two months postpartum.2

Researchers also looked at whether breastfeeding at

hospital discharge reduced the need for pharmacological

treatment of neonatal opioid withdrawal syndrome. The

study found a decreased need for pharmacological treat-

ment of neonatal abstinence syndrome among neonates

who were exclusively breastfed at discharge compared

with infants who did not breastfeed at discharge (16% vs

48%; P,.05). No risks of breastfeeding on MAT were

identified in this study. This study was limited by the in-

ability to randomize patients and the lack of blinding.

A 2018 retrospective cohort study (n589), not in-

cluded in the systematic review above, looked at

whether maternal buprenorphine dose affected the

severity or incidence of neonatal abstinence syn-

drome, as well as confounding factors such as mater-

nal breastfeeding.3 Electronic medical record audit

included women 18 to 53 years old (and their infants)

with a Diagnostic and Statistical Manual of Mental Dis-

orders IV diagnosis of opioid dependency. Neonatal

abstinence syndrome was assessed every three hours

using the Finnegan scale, with oral morphine adminis-

tered for neonates with three consecutive Finnegan

scores totaling .24. The study found no significant

associations between the maternal buprenorphine

dose and the infant’s peak NAS score, NAS severity

requiring morphine, time to morphine start, peak mor-

phine dose, or days on morphine. Exclusively

breastfed infants had a decreased need for any mor-

phine compared with nonexclusively breastfed infants

(23% vs 55%; P5.003). Exclusively breastfed infants

also had a shorter hospital stay (8 vs 13 days; P5.01).

No risks of breastfeeding on MAT were identified in this

study. Limitations of this study included questionable

reliability of the medical record and a small sample

size.
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Does coenzyme Q10
enzyme relieve symptoms
in patients with heart
failure?

EVIDENCE-BASED ANSWER
In patients with heart failure, coenzyme Q10 (CoQ10)
supplementation reduces mortality and increases ex-
ercise capacity but has no benefit on New York Heart
Association classification (SOR: A, subgroup analysis
of 4 and 3 randomized controlled trials [RCTs], re-
spectively). Furthermore, CoQ10 reduces hospital-
izations by 51% at two years (SOR: B; single RCT).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001433

A2017 meta-analysis of 14 randomized control trials

(N52,149) assessed the efficacy of CoQ10 sup-

plementation in patients with heart failure as compared

with placebo for endpoints of death, left heart ejection

fraction, exercise capacity, and New York Heart As-

sociation (NYHA) classification.1 The meta-analysis

included 2,149 patients with heart failure; left and

right heart failure were not differentiated. The clinical

endpoints of exercise capacity and NYHA classification

(class I no symptoms, class II mild symptoms with ac-

tivity, class III marked limitations because of symptoms

with activity, and class IV symptoms at rest) were

pooled using standardized mean difference (SMD).

Four RCTs were included in the analysis of exercise

capacity with a total of 264 patients, half of whom re-

ceived CoQ10 and half received placebo. Exercise

capacity was measured as walking distance, exercise

duration, or both and was not defined further. Exercise

capacity was improved with CoQ10 compared with

placebo (SMD50.62; 95% CI, 0.02–1.12; P5.04).

Three RCTs were included in the analysis of NYHA

classification with a total of 126 patients, 66 of whom

received CoQ10 and 60 received placebo. No signifi-

cant difference was noted in NYHA classification or left

heart ejection fraction. However, the CoQ10 group had

a decreased rate of all-cause mortality (risk ratio [RR]

0.69; 95% CI, 0.50–0.95; P5.02), with no difference in

left heart ejection fraction. Although trials included in

the meta-analysis were middle or high-quality studies,

limitations included heterogeneity of the design char-

acteristics (different doses and duration of treatment)

and some trials lacked detailed descriptions of alloca-

tions, concealment, and blinding.

A 2014 two-year prospective randomized control

trial (n5420) compared supplementation with 100 mg

of CoQ10 three times a day versus placebo, in addition

to standard heart failure therapy, and assessed short-

and long-term improvements in heart failure out-

comes.2 Although this study was referenced in the

meta-analysis above, it was not used in the subgroup

analyses considered in the aforementioned paragraph

and is discussed separately. Patients were NYHA

class II through IV, with 88% in class III. No specified

cutoff for ejection fraction was noted. The treatment

and placebo groups were similar for standard heart

failure treatment, baseline duration of disease, and ini-

tial six-minute walk test. The primary short-term end-

points analyzed at 16 weeks were changes in the

NYHA classification, six-minute walk test, and N-

terminal pro-B type natriuretic peptide levels. The pri-

mary long-term endpoint analyzed at 2 years was time

to first major adverse cardiovascular event (MACE). No

differences in short-term endpoints were noted during

the study. However, at two years, 15% of patients tak-

ing CoQ10 suffered their first MACE compared with

26% of patients in the placebo group (hazard ratio

[HR] 0.50; 95% CI, 0.32–0.80; P5.003). CoQ10 sup-

plementation also improved cardiovascular mortality

(9% vs 16%, P5.026), all-cause mortality (10% vs

18%, P5.018), and the incidence of hospital stays

for heart failure (HR 0.51; 95% CI, 0.27–0.95;

P5.033) at two years. Limitations included not reach-

ing the target number of 550, increasing risk for type 2

(false negative) error. Additionally, NYHA classification

improved during the trial on standard therapy alone,

which may have confounded the long-term mortality

benefit endpoint.

A recent 2021 Cochrane systematic review of 11

RCTs (N51,573; 7 studies overlapped with the meta-

analysis above) assessed the efficacy of CoQ10 com-

pared with placebo or standard heart failure therapy in

patients with chronic heart failure for primary endpoints of

all-cause mortality, cardiovascular mortality, MI, stroke,

PCI and CABG, hospitalization due to heart failure, all-

cause hospitalization, and NYHA classification.3 Many of
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the outcomes were only reported by a single study, so

meta-analysis could not be completed. All-cause mortal-

ity, cardiovascular mortality, MI, and PCI/CABG data

were only reported by the previously discussed 2014

RCT. Two studies evaluated risk of hospitalization for

heart failure; however, these studies were conducted

more than 20 years apart. All-cause hospitalization was

not reported by any included study. Seven studies

reported data regarding NYHA classification; however,

they could not be pooled because of differences in

reporting methods. The authors concluded the presence

of moderate-quality evidence that CoQ10 reduced all-

cause mortality (1 study, n5420; relative risk [RR] 0.58;

95% CI, 0.35–0.95) and hospitalization for heart failure (2

studies, N51,061; RR 0.62; 95%CI, 0.49–0.78). Prespe-

cified secondary endpoints, including left ventricular ejec-

tion fraction and exercise capacity, had very low-quality

evidence raising uncertainty regarding the effect of

CoQ10. Limitations of this review included relatively small

sample sizes, varied dosing of CoQ10, varied periods of

follow-up, unclear methods of randomization among the

studies, and differing endpoints or reporting methods

resulting in inability to perform meta-analysis.
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In the initialmanagement of
adults with acute
respiratory failure, does
high-flownasaloxygen lead
to better outcomes than
noninvasive ventilation?

EVIDENCE-BASED ANSWER
In hospitalized adults with either hypoxic or hyper-
capnic acute respiratory failure (ARF), it is unclear if
high-flow nasal oxygen (HFNO) changes mortality
rates or the need for intubation compared with
noninvasive ventilation (NIV) (no SOR given, con-
flicting randomized controlled trials [RCTs]). How-
ever, in hypercapnic ARF alone, intubation rates and
mortality appear similar with either approach (SOR:
B, meta-analysis of RCTs and cohort studies). HFNO
may bemore comfortable for patients thanNIV (SOR:
C, inconsistent evidence from meta-analyses of
RCTs).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001442

A2021 meta-analysis of 29 randomized controlled

trials (RCTs; N54,968) examined the effective-

ness of high-flow nasal oxygen (HFNO) versus non-

invasive ventilation (NIV) or conventional oxygen

therapy in hospitalized adults with acute respiratory

failure (ARF), of which eight studies (N51,372) com-

pared HFNO with NIV in the setting of initial manage-

ment of ARF as opposed to the setting of

postextubation management of ARF.1 Patients had an

average age of 63 years old and were treated in the

emergency department for hypercapnic respiratory

failure (one study, n5204), intensive care unit (ICU) for

hypoxic respiratory failure (four studies, N51,169),

and hospital/ward/step-down unit for hypoxic or hy-

percapnic respiratory failure (three studies, N5234).

Underlying diagnoses included pneumonia, heart
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failure, chronic obstructive pulmonary disease, and cystic

fibrosis. ARF was defined as oxygen saturations (SpO2)

less than 90%, PaO2-FiO2 ratio less than 300, PaO2 ,60

mmHg, or PaCO2 .45 mmHg. The intervention groups

received HFNO at a rate greater than 20 L/min, whereas

the comparison group received NIV with inspiratory pres-

sures 5 to 10 cmH2O and expiratory pressures 5 to 10 cm

H2O titrated to a goal SpO2 of 92% to 95%. HFNO com-

pared with NIV in the initial management of ARF reduced

all-cause mortality (one study, n5216; relative risk [RR]

0.46; 95% CI, 0.24–0.79) and reduced the need for in-

tubation (two studies, N5420; RR 0.71; 95% CI,

0.53–0.95), No difference in ICU admissions, length of

stay, and incidence of hospital acquired pneumonia was

observed. Three studies reported improved patient com-

fort with HFNO compared with NIV, whereas four studies

reported nodifferences, but resultswere not pooleddue to

heterogeneity in outcome measures. Adverse events,

such as facial pressure, sores, or nasal ulcerations, were

not reported. Two of the studies were rated as low risk of

bias, whereas six had moderate bias (deficiencies not

reported).

A 2021 meta-analysis of 31 RCTs (N55,136)

compared HFNO with conventional oxygen therapy

or NIV for the treatment of ARF in adult patients trea-

ted exclusively in the ICU.2 Seven studies compared

HFNO with NIV in the initial management of ARF; how-

ever, only two of these studies (N5383) evaluated the

primary outcomes of treatment failure (need for intu-

bation or progression of respiratory support) and in-

hospital mortality. One of these studies was included

in the review above; it is unclear why the other study

was not. Patients were on average 61 years old and

treated in the ICU for ARF (PaO2/FiO2 ,300 mmHg).

Intervention and comparison treatments were similar

to the studies in the review above. Subgroup analysis

only on studies of the initial management of ARF

showed no difference in treatment failure between

HFNO and NIV (2 studies, N5286; RR 0.77; 95% CI,

0.58–1.03). Subgroup analysis was not done for mor-

tality, but as summarized in the review above, one of

these studies showed decreased in-hospital mortality

with HFNO; however, the study unique to this review

showed no difference between HFNO and NIV (RR

0.87; 95% CI, 0.41–1.8). When pooled with three

studies in the setting of postextubation ARF, no

difference was found between HFNO and NIV for in-

hospital mortality (5 studies, N51,758; RR 0.92; 95%

CI, 0.64–1.3). Adverse events were not evaluated in

the initial management studies. The two RCTs were

determined to be low risk of bias but had unclear allo-

cation concealment and one had possible selective

reporting of outcomes.

A 2020 meta-analysis of six RCT and two cohort

studies (N5621) examined whether HFNO is more ef-

fective than NIV at reducing themortality and intubation

rate in patients with hypercapnic ARF.3 Three RCTs

(N5200) focused on the initial management, whereas

three other RCTs (n5251) included postextubation

patients. Only one study (n5168) was included in the

first review above, and no studies were there in com-

mon with the second review above. Patients were on

average 72 years old and had acute hypercapnic re-

spiratory failure defined by a PaCO2 more than 45

mmHg. The intervention group received HFNO (start-

ing at 35–50 L/min and titrated via SpO2 or blood gas

analysis) and the control group received NIV (initial in-

spiratory pressures of 10 cm H2O and expiratory pres-

sures of 4–5 cm H2O titrated via SpO2 or blood gas

measurements). Pooled analysis of only the RCTs

found no statistical difference between the HFNO and

NIV groups in mortality at one month (5 studies,

N5317; RR 1.3; 95% CI, 0.68–2.6) or in need for in-

tubation (5 studies, N5283; RR 0.92; 95% CI,

0.45–1.9). Subgroup analysis of the RCTs evaluating

the initial management of ARF was not done. Comfort

and adverse event data was not pooled and the scales

used were not reported, but all RCTs evaluating each

outcome were reported to be consistent in showing

that HFNO was more comfortable (3 studies,

N5296), caused less flatulence (2 studies, N5115),

and resulted in less nasofacial skin breakdown (two

studies, N5129). The reviewers noted that three of

the RCTs had high risk of bias due to the lack of de-

scription of randomization and allocation concealment;

the other three RCTs had low risk of bias.
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What risk factors
predispose individuals to
post-traumatic stress
disorder after an
environmental disaster?

EVIDENCE-BASED ANSWER
Multiple risk factors are associated with post-
traumatic stress disorder (PTSD) for both adult and
child survivors of earthquakes. Higher education is
the only protective factor that has been identified
(SOR:B, meta-analysis of observational studies). For
adult hurricane survivors losing a loved one, being
present for the storm and seeking health care during
the storm are associated with development of PTSD
(SOR: C, cross-sectional study).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001466

Ameta-analysis of 52 observational studies (N556,722

adults and 22,931 children) evaluated risk factors for

post-traumatic stress disorder (PTSD) after earthquakes.1

Fifty-one cross-sectional studies and one cohort study were

included. Total sample size ranged from 91 to 14,207; time

after disaster ranged from three months to 60 months. Fif-

teen studies reviewed children and the remaining 37 exam-

ined adults. Variousmethods of evaluating PTSDwere used,

with the most common being the PTSD checklist (14 stud-

ies), which is a 14-item questionnaire. Studies came from

nine different countries with 31 from China. The meta-

TABLE 1. Adult risk factors of PTSD1

Characteristics No. of studies Odds ratio (95% CI) Heterogeneity I2 (Pa)

Experience of fear 4 3.0 (1.8–5.0) 92.9% (,.001)

Bereavement 23 2.5 (2.0–3.0) 70.8% (,.001)

Loss of employment 14 2.1 (1.5–2.9) 85.5% (,.001)

Personal injury 14 2.1 (1.3–3.2) 90.0% (,.001)

House damage 21 1.9 (1.5–2.3) Not cited

Female gender 42 1.9 (1.7–2.0) 51.1% (,.001)

Being trapped 6 1.8 (1.5–2.2) Not cited

Low socioeconomic status 16 1.7 (1.2–2.5) 89.0% (,.001)

Loss of property 11 1.7 (1.3–2.2) Not cited

Prior trauma 2 1.6 (1.1–2.4) 55.3% (5.135)

Older age 32 1.2 (1.1–1.3) 73.2% (,.001)

Higher education 30 0.8 (0.8–0.9) 33.3% (5.041)
a Low P scores (,.05) indicate that heterogeneity is statistically significant.
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analysis reviewed pre-trauma characteristics, trauma char-

acteristics, and post-trauma characteristics to determine risk

factors for PTSD. Risk factors of PTSD for adults included

experience of fear, bereavement, loss of employment, per-

sonal injury, house damage, female gender, being trapped,

lowsocioeconomicstatus, lossof property, prior trauma,and

older age (not definedbyauthors) (seeTABLE1). Ahigh-level

of education (not defined) was negatively associated,

whereas marital status, ethnicity, religion, disease history,

witnessing injury, and being involved in rescue were not

correlated. For children, risk factors included fear, bereave-

ment, personal injury,witnessing injury, being trapped, lossof

property, higher education, female gender, and age .7

years old (see TABLE 2). Religion, ethnicity, prior trauma,

presence of social support, and house damage were not

associated. Limitations of this study included its reliance on

solely observational studies; data based largely on self-

reporting measures; significant heterogeneity among stud-

ies in sampling, design, measurement, and statistical analy-

sis; publication bias; publications limited to English language;

and many variables examined by only a small proportion of

studies.

A cross-sectional study in 2011 (n5747) evaluated

risk factors for PTSD one year after Hurricane Katrina by

surveying patients 18 years old or older present in the only

operating New Orleans ER 11 to 12 months after the

hurricane.2 Inclusion criteria consisted of those who gave

verbal consent to answer questions andwere residents of

greater New Orleans at the time of the storm. Interviews

consisted of a structured questionnaire and included

a four-question Primary Care PTSD screen, where two

or more positive responses indicated a positive screen.

Risk factors associatedwith positive PTSD screener were

the death of a loved one due to the disaster (odds ratio

[OR] 1.9; 95% CI, 1.3–2.8), being in New Orleans during

the storm (OR 1.7; 95% CI, 1.2–2.3), and seeking health

care during the storm (OR 1.7; 95% CI, 1.2–2.4). No

significant correlation was noted for female gender, ma-

terial losses, or seeking health care after returning to the

city after evacuation. Limitations of this study were that

surveys were conducted in an Emergency Department

waiting room and required participation from otherwise

sick patients requiring emergency room (ER) care, and

concurrent psychiatric disorders were not examined as

contributing factors to PTSD.
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TABLE 2. Pediatric risk factors of PTSD1

Characteristics No. of studies Odds ratio (95% CI) Heterogeneity I2 (Pa)

Fear 2 2.2 (1.5–3.3) Not cited

Bereavement 18 2.2 (2.0–2.6) Not cited

Personal injury 11 2.1 (1.7–2.5) Not cited

Witnessing injury 6 2.0 (1.4–2.8) 64.9% (5.014)

Being trapped 9 1.9 (1.5–2.5) Not cited

Loss of property 11 1.8 (1.5–2.0) Not cited

Higher education 13 1.6 (1.1–2.2) 77.7% (,.001)

Female gender 20 1.5 (1.3–1.6) Not cited

Age .7 yr old 7 1.3 (1.1–1.6) Not cited
a Low P scores (,.05) indicate that heterogeneity is statistically significant.
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Does melatonin prevent procedure-related anxiety in
adults and children?

EVIDENCE-BASED ANSWER

In both adults and pediatric patients, melatonin re-
duces anxiety scores in the perioperative setting
compared with placebo (SOR: B, meta-analysis with
low-quality randomized controlled trials [RCTs] and
small RCTs).

Copyright © 2021 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001443

A2014 systematic review of 24 randomized controlled

trials (RCTs; N51,794) analyzed melatonin’s effect

on various perioperative outcomes, including anxiety.1

The RCTs had patient populations ranging from children

to adults, although specific age ranges and gender were

not specified. All studies used between 3 and 10 mg of

melatonin, either oral or sublingual, and medication ad-

ministration ranged between the night before surgery to

30 minutes before surgery. Most control groups were

given an inactive placebo, but a few trials used mid-

azolam or clonidine, and one trial used dexmedetomi-

dine. Fourteen RCTs (N51,146) investigated

perioperative anxiety. These studies used four different

validated scales for measurement of anxiety, so results

were pooled using standardized mean difference (SMD).

Anxiety was measured before, during, and after surgery.

In every individual RCT, melatonin either reduced intra-

operative and postoperative anxiety or was no different

from control. With pooled results, melatonin reduced the

preoperative anxiety score compared with control (SMD

–0.88; 95% CI, –1.33 to –0.44). Melatonin was not as-

sociated with any serious side effects, but several trials

registered sedation as an adverse effect. The authors

noted “extreme heterogeneity” among studies within the

meta-analysis.

A 2018 RCT (N590) examined the effectiveness of a

preoperative one-time dose of melatonin, gabapentin,

or placebo for the treatment of postoperative anxiety

related to lumbar spine surgery in adult Iranian patients

18 to 60 years old.2 Patients were excluded if they had

an anxiety disorder, their body mass index was greater

than 35 kg/m2, if they were allergic to melatonin or gaba-

pentin, or if it was an emergency surgery. Patients re-

ceived 6 mg melatonin, 600 mg gabapentin, or placebo

100 minutes before surgery. Patients were evaluated 15

minutes before surgery and at 1, 2, 6, 12, and 24 hours

postoperatively using verbal anxiety score (from 0: no

anxiety to 10: maximum anxiety). Study authors noted

a decrease in verbal anxiety score 15 minutes before

surgery in patients given melatonin or gabapentin com-

pared with control (3.8 for melatonin vs 4.0 for gabapen-

tin and 5.5 for control, P5.04). Patients given melatonin

or gabapentin had significantly lower anxiety scores at

all periods after surgery compared with control, includ-

ing 24 hours postoperatively (1.4 for melatonin, 1.2 for

gabapentin, and 2.6 for control, P5.03). No adverse

effects were noted.

A 2016 RCT (n5100) evaluated the preoperative

anxiolytic effects of melatonin versus midazolam or pla-

cebo for Indian children 5 to 15 years old.3 Each child

received one of the following in syrup form: melatonin

0.5 mg/kg, melatonin 0.75 mg/kg, midazolam 0.5 mg/

kg, or placebo. Patient anxiety was assessed via a

modified Yale Preoperative Anxiety Scale (range

0–60, with 60 being maximum anxiety). Researchers

assessed anxiety before medication administration

and at 30 and 60 minutes after administration of med-

ication or placebo. Patients receiving placebo had

higher anxiety scores than those receiving melatonin

0.5 mg/kg, melatonin 0.75 mg/kg, or midazolam at

30 minutes (50 vs 37 vs 37 vs 35, P5.00001) and at

60 minutes (41 vs 28 vs 24 vs 29, P5.0001). When

compared with one another, patients receiving mela-

tonin 0.5 mg/kg and melatonin and 0.75 mg/kg had

comparable anxiety scores (P5.17).
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