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In patients with behavioral and psychological symptoms
of dementia, does deprescribing antipsychotic
medication result in worsening symptoms?
CASE
You see an 85-year-old woman with dementia at the
nursing home for a routine follow-up visit. She was
started on quetiapine six months ago for aggressive
behavior toward staff (hitting with personal cares).
These behaviors improved after starting quetiapine.
Her son has read about the increased risk of mortality
with antipsychotic use in people with dementia, and
he is wondering whether she should stop taking the
quetiapine. He is worried that her behavior might
worsen again.

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001960

Bottom Line
Deprescribing antipsychotic medication used for behav-

ioral and psychological symptoms of dementia (BPSD)

does not result in worsening symptoms in most patients.

There may be some worsening of BPSD with antipsy-

chotic discontinuation in subgroups of patients with more

severe baseline BPSD symptoms.

Evidence Summary
Antipsychotics are used to treat dangerous agitation and

distressing psychosis in people with dementia, but they are

associated with significant adverse events and increased

mortality. The 2016 American Psychiatric Association

Practice Guideline on the Use of Antipsychotics to Treat

Agitation or Psychosis in Patients with Dementia recom-

mended only using antipsychotics when the benefits out-

weighed the risks and advised attempting to taper and

withdraw antipsychotics within four months of initiation un-

less previous attempts to taper had been unsuccessful.1

A Cochrane systematic review of 10 RCTs (N5632)

assessed the effect of discontinuing antipsychotic med-

ications in patients older than 65 years with dementia.2 All

patients were on antipsychotic medications at varying

doses for at least three months. Most of the trials were

conducted in nursing homes although two included pa-

tients in community settings. Patients whose

antipsychotic medications were discontinued were com-

pared with patients whose antipsychotic medications

were continued. Failure to complete the study was used

as a proxy for worsening of BPSD or the need to restart

antipsychotic medications. Analyzed individually, seven

trials (N5446) found that discontinuation of antipsy-

chotics made little to no difference in whether patients

completed the study, while two trials (N5201) including

patients with psychosis, agitation or aggression found a

higher rate of participants leaving the study early in the

antipsychotic discontinuation group (suggesting perhaps

a higher rate of BPSD relapse). Seven trials (N5519)

found that antipsychotic discontinuation had little to no

effect on BPSD symptoms rated on several different

scales. Studies that could be pooled showed no differ-

ence in BPSD symptoms between groups at three

months (2 trials, N5265; mean difference [MD] –1.49;

95% CI, –5.39 to 2.40). However, a subgroup analysis

of the same two trials found that in patients with more

severe BPSD at baseline, discontinuing antipsychotic

medications was associated with worsening BPSDwhen

compared with continuing antipsychotics. Overall, the

evidence was rated as low quality, and only one study

was assessed as having low risk for bias. Studies were

also limited by short follow-up duration (average 19.2

weeks, range 4 weeks to 12 months) and variable types

and doses of antipsychotic medications.

Another systematic review and meta-analysis of 10

RCTs (N5663) compared the change in severity of BPSD

symptoms in adults with dementia whose antipsychotics

were discontinued versus continued.3 The average age

of patients was 75 years old or older in all studies, and

most lived in long-term care facilities. The duration of

follow-up ranged from four weeks to one year. No signif-

icant difference was observed in the change in BPSD

severity scores in the antipsychotic discontinuation group

compared with the continuation group (3 trials, N5214;

standardizedmean difference [SMD] 0.19; 95%CI, –0.20

to 0.58). However, the antipsychotic discontinuation

group had a higher proportion of patients with worsening

severity of BPSD during the study period (7 trials, N5366;

relative risk [RR] 1.78; 95% CI, 1.3–2.4). When
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comparing the antipsychotic discontinuation group with

the continuation group, there were no statistically signif-

icant differences in the rates of early study termination (6

trials, N5462; RR 1.11; 95% CI 0.87–1.41) or the pro-

portion of participants who died during the study (5 trials,

N5407; RR 0.83, 95% CI, 0.49–1.39). Only two of the

studies were rated as having a low risk of bias, and var-

ious antipsychotic medications and doses were used.

A single-arm longitudinal trial (n5133) that was not

included in the previous systematic reviews examined the

outcomes of an antipsychotic deprescribing intervention

in long-term care facilities.4 Patients were Australian

nursing home residents 60 years old or older taking an-

tipsychotic medications regularly for at least three

months. Among patients, 99% had a documented di-

agnosis of dementia. Residents with a primary psychotic

illness such as schizophrenia or bipolar disorder, very

severe BPSD, or a terminal illness were excluded. The

patients were assessed on two different occasions one

month apart before antipsychotic medication discontin-

uation to assess for baseline changes over time because

there was no control group. Nurses, physicians, and

pharmacists were educated about nonpharmacological

interventions to address BPSD. Study pharmacists cre-

ated individualized deprescribing protocols for each pa-

tient based on best practice guidelines to taper patients

off antipsychotic medications. Among patients who

remained in the study at three months (N5124), six

months (N5110), and 12 months (N593), the percent-

age of patients not on regular antipsychotic medications

was 86%, 79%, and 82%, respectively. Among the 126

patients who were initially able to stop antipsychotics,

regular antipsychotics were restarted for 28 (22%). No

significant increase was observed in as-needed antipsy-

chotic prescribing during the intervention; however, the

rates of as-needed benzodiazepine use increased from

11% and 8.2% at prebaseline and baseline assess-

ments to 23%, 25%, and 30% at three, six, and 12

months, respectively, albeit at low doses of,10 mg di-

azepam equivalents per month on average. No statisti-

cally significant differences were observed in the

secondary outcomes of BPSD symptom scores, falls,

hospitalizations, or cognitive scores preintervention

and postintervention. This study was limited by potential

selection bias because nurses identified patients and

may have recruited nursing home patients with less

severe BPSD at baseline. Lack of a control group, loss

of patients from the study, and variable types and start-

ing doses of antipsychotic medication were also impor-

tant limitations. Overall, the study suggested that an

interprofessional multicomponent deprescribing inter-

vention in the nursing home setting achieved relatively

high rates of deprescribing antipsychotics without wors-

ening BPSD symptoms for many patients.

CASE CONCLUSION
After discussing the risks and benefits of depres-
cribing antipsychotics, the patient’s son agrees with
your plan to gradually taper the patient’s quetiapine
andmonitor for worsening BPSD. The nursing staff at
the home is appraised of the plan and agrees to re-
view nonpharmacological interventions to address
any emergent BPSD.

Melissa Ricker, MD

Julia Lubsen, MD
University of Wisconsin-Madison Family Medicine

Residency Program, Madison, WI

The corresponding author is Julia Lubsen; julia.lubsen@
fammed.wisc.edu.
The authors declare no conflicts of interest.
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ACE Inhibitors and ARBs in
Advanced CKD—Full Steam
Ahead?
Bhandari S, Mehta S, Khwaja A, et al. Renin-Angiotensin
System Inhibition in Advanced Chronic Kidney Disease. N
Engl J Med. 2022; 387(22):2021-2032. doi:10.1056/
NEJMoa2210639
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This multicenter, open-label trial from the United Kingdom

evaluated the rate of decline in the estimated glomerular

filtration rate (eGFR) at 36 months in adults 18 years old or

older with advanced and progressive chronic kidney disease

(CKD) who were randomized to continue or discontinue

renin-angiotensin system (RAS) inhibition. Patients had pro-

gressive stage four or five (eGFR, less than 30mL per minute

per 1.73 m2 of body surface area) CKD, were not receiving

dialysis, and had not undergone kidney transplant. Patients

had to havebeenoneither an angiotensin converting enzyme

inhibitor (ACE-I) or an angiotensin receptor blocker (ARB) for

at least sixmonths anddemonstrated a decrease of at least 2

ml perminute per 1.73m2per year in eGFRover the previous

two years. Multiple exclusion criteria were utilized, most no-

tably myocardial infarction, stroke, or uncontrolled hyperten-

sion in the previous three months. A centralized internet-

based randomization technique called “minimization” was

used to ensure balance in the two groups regarding age,

eGFR, diabetes, mean arterial pressure, and proteinuria. The

primaryoutcomeshowedaneGFRof12.6mLperminuteper

1.73m2 in the discontinuation group and 13.3mLperminute

per 1.73 m2 in the continuation group. The difference of –0.7

(95%CI, –2.5 to 1.0) favors (albeit insignificantly) the outcome

in the continuation group. No significant heterogeneity in the

primary outcome was observed. Secondary outcomes in-

cluded a composite measure ($50% reduction in eGFR,

development of ESKD, and starting dialysis) and individual

assessments of advancement to end-stage kidney disease

(ESKD), starting dialysis, hospitalization, blood pressure, ex-

ercise capacity, cardiovascular events and death, as well as

hemoglobin and urine protein:creatinine ratio. No secondary

outcomes (either disease-orientedorpatient-oriented) proved

significantly differentbetweengroups.During the first year, the

discontinuation group had a transient increase in blood

pressure as well as the urine protein:creatinine ratio, but little

between-group difference was observed thereafter.

Although noteworthy, the generalizability of the trial is

concerning. Of the over 17,000 patients from the national

database screened, less than 7% (1,210) were consid-

ered eligible and only 411 were randomized. In addition,

85%wereWhite, fewwere very young or very old (median

age 63 years old, range 28–91 years), few had diabetic

retinopathy (21%), and the withdrawal rate was nontrivial

at approximately 20% in each group. As patients had to

have been on RAS inhibition without clinically significant

side effects before the trial, these patients were possibly

less likely to have issues with RAS inhibitors even in ad-

vanced CKD. Finally, only 4% of trial patients were on

glucagon-like peptide 1 (GLP-1) agonists and only 2%

on sodium-glucose cotransporter 2 (SGLT2) inhibitors.

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been de-

scribed here. An additional literature search was con-

ducted by searching Up-to-date, DynaMed, and

PubMed with the terms “ACE Inhibitors,” “Angiotensin

Receptor Blockers,” and “Chronic Kidney Disease” to

find additional literature to place this research into the

context of current clinical practice.

Bottom line: This trial provides important datademonstrat-

ing no significant difference in the long-term rate of decrease

in eGFR in patients with advanced and progressive CKD

who remained on or stopped RAS inhibition. Although pro-

viding important evidence that has been previously lacking,

the generalizability of these results and the overall patient-

oriented value of the findings should be considered before

being broadly implemented in practice.

Timothy Linder, MD

Ahmed Alnahhas, MD

Sawyer Donald, DO
Foley Hospital Corporation/South Baldwin Regional

Medical Center, Foley, AL

The corresponding author is TimothyMott,MD; tfmott@yahoo.com.
The authors declare no conflict of interest.

Does this meet PURL criteria?

Relevant Yes Medical care setting Yes

Valid Yes Implementable Yes

Change in practice Yes Clinically meaningful No
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Mifepristone for early pregnancy
loss: an analysis of clinical cost-
effectiveness
Nagendra D, Gutman SM, Koelper NC, et al. Medical man-
agement of early pregnancy loss is cost-effective compared
with office uterine aspiration [published online ahead of print,
2022 Jun 30]. Am J Obstet Gynecol. 2022; S0002-9378(22)
00530-0. doi:10.1016/j.ajog.2022.06.054.
Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002026

A2022 study performed a cost and clinical effective-

ness analysis for treatment of early pregnancy loss

with a combination of mifepristone and misoprostol

compared with in-office uterine aspiration. For the med-

ical treatment arm (n5141), data were drawn from a sin-

gle arm of the previously published 2018 PreFair trial.

These women were given a combination of oral mife-

pristone 200 mg followed by vaginal misoprostol 800

mcg for treatment of early pregnancy loss (defined as an

anembryonic pregnancy or fetal demise occurring at less

than 12 gestational weeks with a closed cervical os).

Researchers from the 2018 study excluded patients with

incomplete or inevitable abortion, contraindications to

mifepristone or misoprostol, evidence of a viable or ec-

topic pregnancy, hemoglobin less than 9.5 g/dL, known

clotting defect, use of anticoagulants, intrauterine device

in place, or unwilling to adhere to study protocol. The

comparison arm included data from three previously

published studies evaluating in-office uterine aspiration (n

not reported). Patients were older than 18 years old

(mean age 31) and were reported as demographically

similar (although specific aspiration arm demographics

were not reported). Length of follow-up was 30 days for

determination of need of further medical or surgical

treatment based on initial mifepristone/misoprostol pre-

treatment success. The primary outcome of treatment

effectiveness was determined with a quality-adjusted life

years (QALY) model. In general, a QALY model assigns

values on a spectrum from one (12-month period of ex-

cellent health) to 0 (death). Researchers assumed QALY

values for three main study outcomes (adjusted down

from a 12-monthmaximumof 1 to account for the 30-day

follow-up period): successful medical treatment (0.083),

uterine aspiration (0.0792), and failed medical or surgical

treatment (0.075). The primary outcome of cost-

effectiveness was the incremental cost-effectiveness

ratio (ICER) which compared the difference in cost

treatment with the difference in QALY of each treatment.

Analysis of these outcomes revealed that although first-

time success rate was higher for uterine aspiration (97%

vs 84%, P5.0001), medical treatment showed improved

QALY compared with aspiration (0.082 vs 0.079;

P,.0001). Medical management dominant ICER was

calculated as –$55,883 per QALY (95% CI, –$99,683 to

$5,532). This was interpreted to coincide with a 97.5%

chance that medical management was more cost ef-

fective than uterine aspiration for all willingness-to-pay

thresholds greater than $5,600 per QALY gained. Sec-

ondary outcome of cost per person was also lower in the

medical treatment group ($661 vs $828; P5.004). This

study was limited by its secondary analysis of previously

published data and lack of specific citation of de-

mographic and outcome data from the uterine aspiration

arm. In addition, although standard models for assessing

comparative treatment and effectiveness were used,

these models required wide-ranging assumptions and

estimates of cost (which vary by region) and comparative

QALY that are not yet standardized in the field of early

pregnancy loss.

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been de-

scribed here. An additional literature search was con-

ducted by searching Dynamed and UpToDate with the

terms [early pregnancy loss, management] to find addi-

tional literature to place this research into the context of

current clinical practice.

Bottom line: Medical management of early pregnancy

loss with mifepristone and misoprostol likely costs less

while maintaining effectiveness when compared with in-

office uterine aspiration. Although this study adds helpful

analysis about the best treatment options for early preg-

nancy loss, its suggested intervention (mifepristone

Does this meet PURL criteria?

Relevant Yes Medical care setting Yes

Valid Yes Implementable No

Change in practice No Clinically meaningful Yes
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combined with misoprostol, which has previously been

shown to be effective) is not immediately implementable

for most family medicine physicians because of current

FDA regulations on mifepristone use. Because cost-

effectiveness is not currently at the forefront of the com-

plicated social, political, and regulatory discourse on mif-

epristone use, it is unlikely that this analysis alone will lead

to a major shift in its use for early pregnancy loss.

Brock Cardon, MD
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Cholinesterase inhibitors reduce
mortality in dementia
Citation: Truong C, Recto C, Lafont C, Canoui-Poitrine F,
Belmin JB, Lafuente-Lafuente C. Effect of Cholinesterase
Inhibitors on Mortality in Patients With Dementia: A Sys-
tematic Review of Randomized and Nonrandomized Trials
[published online ahead of print, 2022 Sep 12]. Neurology.
2022;10.1212/WNL.0000000000201161. doi:10.1212/
WNL.0000000000201161

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001917

Asystematic reviewandmeta-analysiswasperformedon

12 randomized double-blinded placebo-controlled tri-

als (RCT) with 7,272 patients and 12 nonrandomized con-

trolled cohort trials with 71,881 patients. The studies were

designed to assess the effect of long-term use of cholines-

terase inhibitors (ChIs) on all-cause mortality and cardio-

vascular mortality in patients with dementia of any type. All

studies compared a ChI (donepezil, rivastigmine, galant-

amine, or tacrine) with placebo or noChI treatment, followed

patients for at least 24 weeks, and reported all-cause mor-

tality or cardiovascularmortality. Although all-causemortality

was the main outcome in the cohort studies, it was not

a main outcome in the randomized controlled cohort trials

(RCTs). Rather, authors extracted mortality data from the

RCTs by examining safety data. Mean ages of patients

ranged from 69 to 85 years old. Study duration was a mini-

mum of six months. ChI was associated with a lower all-

cause mortality analyzing crude death rates (19 studies [12

RCTs, 7 cohorts], 29,947 patients, risk ratio [RR] 0.74; 95%

CI, 0.66–0.84; P,.0001) or analyzing multivariate adjusted

hazard ratios (HRs; 11 studies [1 RCT, 10 cohort studies],

63,552 patients, HR 0.77; 95% CI, 0.70–0.84; P,.00001).

Mortality in the pooled populationwas 10.7 per 100 person-

years in the ChI group compared with 15.1 per 100 person-

years in the control group. The estimated number needed to

treat (NNT) to avoid 1 death was 29 (95% CI, 22–42). In-

cludedRCTswere homogenous in their results (I250%), but

heterogeneity existed among nonrandomized cohort stud-

ies (I2580%–88%). Authors attributed heterogeneity to the

different settings and populations from which patients were

drawn (eg, outpatient clinic, long-term care, general pop-

ulation). Following the GRADE system, the set of RCTs in-

cluded in the meta-analysis for all-cause mortality were

deemed high-quality evidence, whereas the set of cohort

studies were low-quality evidence. Only five studies (3 RCTs

and 2 cohort studies) provided data on cardiovascular

mortality. No heterogeneity was noted between studies

(I250%). However, the GRADE rating was low-to-moderate

quality for this outcome. Treatment with ChIs was associ-

ated with a reduction of cardiovascular mortality, analyzing

crude death rates (4 studies, 3,112 patients, RR 0.61; 95%

CI, 0.40–0.93; P5.02) or multivariate-adjusted HR (2 stud-

ies, 6,226 patients, HR 0.47; 95%CI, 0.32–0.68;P,.0001).

In the pooled population, cardiovascular mortality was 3.4

per 100 person-years in patients treated with ChIs and 5.1

per 100 person-years in control patients.

Methods
This article was identified as a potential PURL through the

standard systematic methodology that has been de-

scribed here. An additional literature search was con-

ducted by searching Uptodate, Dynamed, and Pubmed

with the terms dementia and cholinesterase inhibitors to

find additional literature to place this research into the

context of current clinical practice.

Does this meet PURL criteria?

Relevant Yes Medical care setting Yes

Valid Yes Implementable Yes

Change in practice No Clinically meaningful No
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Bottom line: Although the all-cause mortality and car-

diovascular mortality in this study are significantly re-

duced in the ChI patients, several limitations to the

information obtained in this study are noted. Heteroge-

neity in non-RCT studies (which were large and of long

duration) was high. In addition, context was not available

regarding quality of life, side effects of ChI, and financial/

family psychosocial burden associated with long-term

care of dementia patients. For these reasons, we cannot

recommend this study as a PURL.
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Does obesity (body mass index$30 kg/m2) change
effectiveness of hormonal contraceptives in women?

EVIDENCE-BASED ANSWER
There is no convincing evidence that obesity alters
hormonal contraceptive efficacy (SOR:B, systematic
review of multiple study designs). The diagnosis of
obesity is associated with decreased efficacy of
emergency hormonal contraception in some, but not
all trials (no SOR given, systematic review of pooled
analyses of mostly randomized controlled trials). The
American College of Obstetrics and Gynecology
recommends that all contraceptive options may be
offered to women without regard for the patient’s
weight (SOR: C, consensus societal guideline).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002017

This clinical question was developed as an HDA

through a standardized, systematic methodology

(HDA Methods, Supplemental Digital Content).

A 2016 Cochrane systematic review of 17 studies (ran-

domized controlled trials [RCTs], meta-analyses, and non-

comparative studies, N563,813) examined the

effectivenessof hormonal contraceptivemethods inwomen

with normal weight and those with the diagnoses of over-

weight or obesity.1Owing to the heterogeneity of the data, a

meta-analysis was not possible. The review required that

trials and studies reported the contraceptive method, over-

weight status (measured by weight or body mass index

[BMI]), and pregnancy prevention outcome (life table rates,

pregnancy rate, or Pearl index which is a calculation of

contraceptive efficacy). Trials evaluated combined oral con-

traceptives (COCs), levonorgestrel (LNG)-ethinyl estradiol or

norelgestromin-ethinyl estradiol patches, depot medroxy-

progesterone acetate (DMPA), levonorgestrel intrauterine

system (LNG-IUS), LNG or etonogestrel implants, and an

LNGvaginal ring. Therewas no significant difference in con-

traception outcomes in the data for DMPA, LNG-IUS, or the

etonogestrel implant. There was discordance across the

COC studies, with no clear evidence supporting a change

in pregnancy riskwith increasedBMI. The data from studies

that evaluated contraceptive patches and vaginal ringswere

insufficient to allow any calculation of their potential effect

size between differing weight categories. Limitations of this

review included poor to moderate quality trials and lack of

recent data for somemodalities. Theauthors also noted that

weight is not randomizable and was not the primary com-

parator of most of the studies. The authors concluded that

there was no clear association between hormonal contra-

ceptive method efficacy and weight or BMI.

A 2016 systematic review2 evaluated four publica-

tions which in total assessed secondary analyses from

six RCTs and one single-arm open-label study regarding

the efficacy of emergency contraceptive (EC) pills in pre-

venting pregnancy among women diagnosed with obe-

sity (BMI .30 kg/m2) compared with women with BMIs

,25 kg/m2. All studies used either oral LNG (1.5 mg as a

single dose or 0.75mg repeated at 12 hrs) or oral ulipristal

acetate (UPA; either 30 or 50 mg as a single dose) given

between 48 and 120 hours after unprotected intercourse.

One pooled analysis of two RCTs (N53,445) measured

the likelihood of pregnancy one week after next antici-

pated menses after using LNG or UPA EC. Women di-

agnosed with obesity were significantly more likely to

become pregnant (OR 3.6; 95% CI 1.96–6.53) than

women with a BMI ,25 kg/m2. When looking at the

two EC medications separately, those with BMIs .30

kg/m2 using LNG still showed greater likelihood of preg-

nancy (N51,731; OR 4.41; 95% CI, 2.05–9.44) while

those using UPA only were not (N51,714; OR 2.62;

95% CI, 0.89–7.0). A second analysis of the same two

trials and only assessing women taking LNG (N51,731)

found that pregnancy rates increased from 2% to 6%

when weight increased from 70 kg to 80 kg (P5.0003).

A third pooled analysis from one of the above RCTs and a

different single-arm open-label trial compared pregnancy

rates among women (N52,173) taking UPA or LNG EC

and found that women with BMIs.30 kg/m2 were more

likely to become pregnant than women with BMIs #30

kg/m2 (OR 2.1; 95%CI 1.0–4.3). A fourth analysis of three

distinct RCTs of women (N55,863) taking levonorgestrel

for EC analyzed pregnancy rates in relationship to both

BMI and weight and did not find a significant association

between the two. When considering limitations, the four

analyses were each graded at poor to fair quality, the

original studies were not designed to assess effect of
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BMI on emergency contraceptive effectiveness, and

weight and height were self-reported in some studies.

A 2019 ACOG Practice Bulletin on hormonal contra-

ception in women with coexisting comorbidities gave rec-

ommendations for women with obesity.3 For this “Clinical

Management Guideline,” authors performed an evidence

review including 19 trials and studies to guide their recom-

mendation. The authors stated that “weight does not signif-

icantly affect the effectiveness of hormonal contraceptives”

and that “womenwith obesitymay be offered all methods of

hormonal contraception” (ACOG level of evidence B: based

on limited or inconsistent scientific data).

Bradley Green, MD
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Matthew Miller, MD
Gadsden Regional Medical Center Family Medicine

Residency Program, Gadsden, AL

The corresponding author is Bradley Green; bradley_green@
gadsdenregional.com.
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Treating gestational
diabetes in early pregnancy
to decrease adverse
neonatal outcomes
Treatment of Gestational
Diabetes Mellitus Diagnosed
Early in Pregnancy
Simmons D, Immanuel J, Hague WM, et al. Treat-
ment of gestational diabetesmellitus diagnosed early
in pregnancy. N Engl J Med. 2023; 388(23):2132-
2144. doi:10.1056/nejmoa2214956 DOI 10.1097/
EBP.0000000000002039

KEY TAKEAWAY: Immediate treatment of gestational

diabetes before 20 weeks of gestation leads to a lower

incidence of adverse outcomes in neonates compared

with no immediate treatment.

STUDY DESIGN: Randomized, single-blinded, con-

trolled trial

LEVEL OF EVIDENCE: STEP 2

BRIEF BACKGROUND INFO: Gestational diabetes is

associated with increased risks of complications such

as large-for-gestational-age neonates, preeclampsia,

shoulder dystocia, etc. Currently, it is unclear whether

early treatment of gestational diabetes before 20 weeks

of gestation is beneficial in preventing complications of

gestational diabetes.

PATIENTS: Women with a singleton pregnancy ,20

weeks

INTERVENTION: Immediate treatment of gestational

diabetes

CONTROL: No immediate treatment

OUTCOME: Adverse neonatal outcomes, pregnancy-

related hypertension, and neonatal lean body mass

SECONDARY OUTCOMES: Various maternal out-

comes and neonatal weight and size, neonatal hypogly-

cemia, and days in NICU

METHODS BRIEF DESCRIPTION:
c Adult women with a singleton pregnancy between four
weeks’ and 19weeks and six days’ gestation and at least
one risk factor for hyperglycemia were included.

c Patients were blinded and randomized to one of the
following treatments:
s Immediate treatment of gestational diabetes with
education, dietary advice, instructions on self-
monitoring blood glucose level, and insulin therapy if
needed

⁃ Insulin was started if most of the fasting or postprandial
glucose values were elevated (fasting glucose greater
than or equal to 95 mg/dL or 2-hour postprandial glu-
cose greater than or equal to 120 mg/dL).

⁃ The treatment group did not get a repeat oral glucose
tolerance test at 24 to 28 weeks’ gestation.
s Deferred or no treatment, depending on the results of
a repeat oral glucose tolerance test at 24 to 28 weeks’
gestation

⁃ If the repeat oral glucose tolerance test was elevated at
24 to 28 weeks’ gestation, patients were treated with
treatment measures consistent with the standard of
care for gestational diabetes.

d Primary outcomes:
s The incident of adverse neonatal outcomes including
preterm birth before 37 weeks’ gestation, birth weight of
4,500 g or greater, trauma during birth, neonatal respira-
tory distress (distress requiring 4 hours or more of respi-
ratory support with supplemental O2, CPAP, or
intermittent PPV), phototherapy, stillbirth or neonatal
death, or shoulder dystociawere collectedandcombined.
s Blood pressures were measured during pregnancy
for pregnancy-related hypertension (composite of pre-
eclampsia, eclampsia, or gestational hypertension).
sNeonatal leanbodymasswasmeasuredwith a caliper
and calculated with the use of the Catalano equation.

d Secondary outcomes:
s Maternal: gestational weight gain (weight difference
from first to final predelivery visit in kg), cesarean delivery,
induction of labor, perineal injury, quality of life (median
EQ-5Dsmall-for-gestationalsmall-for-gestational score
at 24–28 weeks)

c EQ-5D score range 0 to 1, with higher scores indicating
better quality of life
sNeonatal: birthweight, large for gestational age, small
for gestational age, mean upper-arm circumference,
sum of neonatal caliper measurements, heel-prick
blood glucose level (1–2 hours after birth and 72 hours
after birth), bed days in NICU, or special care unit
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INTERVENTION (# IN THE GROUP): 406

COMPARISON (# IN THE GROUP): 396

FOLLOW UP PERIOD: Until the end of current

pregnancy

RESULTS:

Primary Outcome:
c Immediate treatment of gestational diabetes in early
pregnancy resulted in a lower incidence of composite
adverse neonatal outcomes than no immediate treat-
ment (25% vs 31%; mean difference -5.6%; 95% CI,
-10 to -1.2).

c No change in pregnancy-related hypertension (11% vs
9.9%; mean difference 0.7%; 95% CI, -1.6 to 2.9).

c No change in neonatal lean body mass (2.9 vs 2.9 kg;
mean difference -0.04; 95% CI, -0.09 to 0.2).

Secondary Outcome:
c No change in maternal gestational weight gain, induc-
tion rate, or the percentage of cesarean deliveries.

c Immediate treatment group had lower incidence of
severe perineal injury compared with the control group
(0.8% and 3.6%; mean difference -2.8; 95%CI, -4.1 to
-1.5).

c Immediate treatment group patients had higher quality
of life compared with the control group patients (EQ-5D
score 0.83 and 0.81; mean difference 0.02; 95% CI,
0.01–0.04).

c No significant differences between the two groups for
secondary neonatal outcomes.

Limitations:
c There was no standardized approach to treatment of
gestational diabetes.

c Third-trimester treatment targets were used for treat-
ment of early gestational diabetes. These targets had
not been tested in early pregnancy.

c Only women with risk factors for hyperglycemia were
recruited, rather than broadly screening for early-
pregnancy hyperglycemia.

James Hong, DO
Northeast Georgia Medical Center, Gainesville, GA

The corresponding author is James Hong, DO;
James.Hong@nghs.com
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Vitamin D in prediabetic
adults?
Vitamin D and Risk for Type 2
Diabetes in People with
Prediabetes
Pittas AG, Kawahara T, Jorde R, et.al. Vitamin D and
Risk for Type 2 Diabetes in People with Prediabetes.
Ann Intern Med. 2023; 176(3):355-363. DOI 10.1097/
EBP.0000000000002037

KEY TAKEAWAY: Vitamin D supplementation reduces

the risk of developing type 2 diabetes in prediabetic adults.

STUDY DESIGN: Meta-analysis of three RCTs (N54,190)

LEVEL OF EVIDENCE: STEP 1

BRIEF BACKGROUND INFO: Vitamin D is a fat-soluble

vitamin that influences glucose metabolism through in-

sulin stimulation in the pancreatic beta cells. Observa-

tional studies have shown a correlation between

vitamin D deficiency and progression to type 2 diabe-

tes, but the results have been inconsistent. This study

assessed whether vitamin D supplementation

decreases the risk of new-onset diabetes in prediabetic

patients.

PATIENTS: Adults with prediabetes

INTERVENTION: Vitamin D supplementation

CONTROL: Placebo

OUTCOME: New-onset type 2 diabetes

SECONDARY OUTCOME: regression to normal glu-

cose levels, adverse events

METHODS BRIEF DESCRIPTION:
c The three selected trials were from Norway, Japan, and
the United States.
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s The Norwegian trial used 20,000 IU/week of vitamin
D3.
s The US trial used 4,000 IU/day of vitamin D3.
s The Japanese trial used 0.75 mcg/d of eldecalcitol (a
hepatically activated vitamin D analog).

PATIENT DEMOGRAPHICS:
s Mean age: 61 years old
s Mean BMI: 30 kg/m2

s Mean vitamin D level was 25 ng/mL
s 44% were women
s 51% were White or European descent, 33% were
Asian, and 15% were Black
s 29% of patients were already taking vitamin D sup-
plementation containing less than 4,000IU/d

Primary Outcome

New-onset diabetes was diagnosed using the American

Diabetes Association or World Health Organization defi-

nitions (HbA1c greater than or equal to 6.5%, fasting

blood glucose greater than or equal to 126 mg/dL, or

two-hour 75-gram oral glucose tolerance test of greater

than or equal to 200 mg/dL).

Secondary Outcomes

Regression to normal glucose levels was defined as having

both a normal fasting glucose level (,100mg/dL) and a nor-

mal glucose level two hours after a 75-g oral glucose load

(,140 mg/dL). Adverse events included death from any

cause, kidney stones, hypercalcemia, and hypercalciuria.

INTERVENTION (# IN THE GROUP): 2,097

COMPARISON (# IN THE GROUP): 2,093

FOLLOW-UP PERIOD: Three years

RESULTS:

Primary outcome
c Vitamin D reduced the risk for new-onset diabetes com-
pared with the control group (adjusted HR 0.85; 95%CI,
0.75–0.96; NNT530).

Secondary outcomes
c Vitamin D improved regression to normal glucose levels
more than placebo (rate ratio 1.3; 95% CI 1.2–1.5).

c No significant difference was observed in the frequency
of adverse events (ie, death, kidney stones, hypercalce-
mia, and hypercalciuria) between the two groups.

LIMITATIONS:
c The study only evaluated adults with prediabetes. It is
unclear whether the same results would be seen in non-
diabetic patients or the general population.

c Only three total studies were evaluated.
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Is cannabis use associated
with greater self-harm in
patients with mood
disorders?

EVIDENCE-BASED ANSWER
Probably. The use of cannabis is associated with
a significant increase in self-harm for youth who
suffer from mood disorders compared with non-
cannabis users (SOR: B, large retrospective cohort
study and a prospective cohort study).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001968

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2021 retrospective cohort study (n5204,780) in-

vestigated the association between mortality and self-

harm with a new diagnosis of cannabis use disorder.1

Patients were 10 to 24 years old (65% female; 67%White)

with an underlying mood disorder (including bipolar I dis-

order, dysthymic disorder, cyclothymic disorder, and de-

pressive disorder). Patients were grouped by age and

compared with a similar age demographic with an un-

derlying mood disorder, but without cannabis use disor-

der. Outcomes measured included nonfatal self-harm

and all-cause mortality, determined from Ohio Medicaid

claims data. The cannabis use disorder group demon-

strated greater nonfatal self-harm (adjusted hazard ratio,

[aHR] 3.2; 95% CI, 2.6–4.2) and all-cause mortality (aHR

1.6; 95% CI, 1.1–2.2). This included death by uninten-

tional overdose (aHR 2.4; 95% CI, 1.4–4.2) and homicide

(aHR 3.2; 95% CI, 1.2–8.6). This study was limited by an

assumed underdiagnosis of cannabis use disorder.

A 2021 prospective cohort study (n56,582) ana-

lyzed the relationship between cannabis use and self-

harm.2 Participants were adolescents 15 to 16 years

old (51% female) who screened positive or negative

for cannabis use and were followed for self-harm and

suicidality over 16 years; 4% of the study population

had psychiatric disorder (undefined) at baseline. Self-

harm was defined as suicide attempts or deliberate

risk-taking outside of recreational activities. The use

of cannabis was associated with a significant in-

crease in self-harm compared with non-cannabis

use (aHR 2.1; 95% CI, 1.1–6.9). This study was lim-

ited by the small number of participants with a listed

psychiatric disorder and a lack of statistical analysis

comparing patients with and without a psychiatric

disorder.

Mohamed Z. Atcha, MD
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What are the most effective
strategies to reduce SIDS?
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EVIDENCE-BASED ANSWER
The existence of one best method is not clear. Pacifier
use is associated with a reduced incidence of sudden
infant death syndrome (SIDS) (SOR: B, meta-analyses
of case–control studies). Multiple other strategies to
reduce SIDS include human milk feeding; routine im-
munization; avoiding exposure to drugs, alcohol, and
tobacco; use of a firm, noninclined sleep surface, room
sharingwithout bed sharing, and avoiding soft bedding
or overheating (SOR: C, expert opinion).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002045

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2005 meta-analysis examined data from seven

case–control studies (2,215 cases of sudden infant death

syndrome [SIDS] and 6,816 control subjects) from 1966 to

2004 of SIDS among pacifier users compared with a con-

trol group.1 All studies were from Europe or New Zealand.

Five studies reported usual and last sleep pacifier use,

whereas all seven studies reported last sleep pacifier

use. Last sleep was defined as the period of sleep during

which the infant died. Using summary odds ratio, authors

found a significant reduction risk of SIDS in infants with

usual pacifier use at night with multivariate analysis but

not with univariate analysis (5 studies; 1,568 cases of

SIDS, 5,886 control subjects; univariate odds ratio [OR]

0.90; 95% CI, 0.79–1.03; multivariate OR 0.71; 95% CI,

0.59–0.85). When comparing pacifier used at last sleep,

the results weremore significant (7 studies; 1,663 cases of

SIDS and 5,373 control subjects; univariate OR 0.47; 95%

CI, 0.40–0.55; multivariate OR 0.39; 95% CI, 0.31–0.50;

number needed to treat52,733).1

A 2006 meta-analysis reviewed seven case-control

studies and one prospective study when determining if

SIDS was reduced with routine pacifier use.2 Here, rou-

tine pacifier use was more common in the control group

compared with SIDS case group (8 studies; 2,042 cases

of SIDS; 7,956 control subjects; pooled odds ratio [OR]

0.83; 95% CI, 0.75–0.93). Additionally, authors pooled

data from eight case–control studies looking at the rela-

tive risk of SIDS associated with pacifier use in the last

sleep and found consistent data showing a lower inci-

dence of pacifier use before SIDS (8 studies; 1,984 cases

of SIDS; 6,330 control subjects; pooledOR 0.48; 95%CI,

0.43–0.54). The authors of the 2006 meta-analysis noted

that these studies did not demonstrate causation and

some unmeasurable variable might have been at play.

In their 2022 evidence-based guideline, the American

Academy of Pediatrics (AAP) Task Force on Sudden Infant

Death Syndrome and the Committee on Fetus and New-

born recommended offering a pacifier at nap time and

bedtime to reduce the risk of SIDS (AAP Grade A, based

on body of evidence and evaluation of the anticipated bal-

ance between benefits and harms when the recommen-

dation is made or based on good-quality patient-oriented

evidence).3 Though pacifier use is one recommendation,

the AAP offeredmultiple strategies to reduce SIDS, includ-

ing human milk feeding; routine immunization; avoiding

exposure to drugs, alcohol, and tobacco; use of a firm,

noninclined sleep surface, room sharing without bed shar-

ing, and avoiding soft bedding or overheating.
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What is the optimum target
blood pressure goal for
pregnant persons with
chronic hypertension?
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EVIDENCE-BASED ANSWER
In pregnant persons with chronic hypertension,
treating to a blood pressure less than 140/90 mmHg
safely reduces maternal-neonatal adverse outcomes
without compromising normal fetal growth (SOR: B,
large randomized controlled trial). There does not
seem to be an increased risk of adverse perinatal
outcomes even at treatment pressures less than
120/80 mmHg (SOR: B, cohort study). Updated
recommendations from two societies now include
a treatment threshold of 140/90 mmHg (SOR: B,
evidence-based guidelines).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002009

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

In 2022, a multicenter, pragmatic, open-labeled,

randomized controlled trial (RCT) (n52,408) addressed

the question of whether tight blood pressure (BP) control

resulted in lower rates of adverse maternal-perinatal

outcomes in pregnant persons with chronic hyperten-

sion.1 Pregnant patients (mean 32 years old), with

a known or new diagnosis of chronic hypertension (BP

.140/90 mmHg) on or off antihypertensives, with a via-

ble singleton pregnancy before 23 weeks of gestation

were randomized to the active treatment group

(n51,208) with goal BP ,140/90 mmHg or the control

group (n51,200) in which any existing antihypertensive

medication was stopped at randomization and only

started if severe hypertension developed (defined as

BP $160/105 mmHg). Most of the patients were mul-

tiparous (84% reported a previous pregnancy), and 67%

identified as Hispanic or Black with most common

comorbidities being obesity and diabetes mellitus

(74% and 16% of the active treatment group, respec-

tively). First-line antihypertensives labetalol or extended

release nifedipine were provided to patients per study

protocol (62% and 36%, respectively, of the active treat-

ment group), unless the provider or patient stated strong

preferences for other antihypertensives (2.4% of the ac-

tive treatment group). Patients were followed until six to

12weeks postpartum. The primary outcomewas a com-

posite of maternal-perinatal adverse events: preeclamp-

sia with severe features occurring up to two weeks

postpartum, medically indicated preterm birth before

35 weeks, placental abruption, or fetal or neonatal death

within 28 days of life. Notably, BP .160/100 mmHg

alone without proteinuria or other signs of severe fea-

tures was not classified as preeclampsis with severe

features in this trial. The primary safety outcome was

delivering a small-for-gestational-age infant (defined as

birth weight,10th percentile). The secondary outcome

was a composite of maternal cardiovascular complica-

tions including death and serious neonatal complica-

tions. Compared with the control group, the active

treatment group had a significantly lower incidence of

composite adverse maternal-perinatal outcomes (30%

vs 37%; adjusted RR [aRR] 0.82; 95% CI, 0.74–0.92)

without significant increase in newborns with birth

weights under 10th percentile for their gestational age

(11% vs 10%; aRR 1.04; 95% CI, 0.82–1.3) The NNT to

prevent one primary outcome event was 15 (95% CI,

9.4–34). Analysis of secondary maternal and neonatal

outcomes indicated that treatment resulted in a lower

incidence of severe hypertension (36% vs 44%; RR

0.82; 95% CI, 0.74–0.90), preeclampsia (24% vs 31%;

RR 0.79; 95% CI, 0.69–0.89), preterm birth before 37

weeks (28% vs 31%, RR 0.87; 95% CI, 0.77–0.99), and

birth weight less than 2,500 gm (19% vs 23%, RR 0.83;

95% CI, 0.71–0.97). The study excluded patients with

preexisting cardiac or renal disease, which makes it dif-

ficult to extrapolate these findings to the clinical settings

where these comorbidities are prevalent.

A 2019 retrospective cohort study of 600 women

(mean age 30 years) with singleton pregnancy compli-

cated by chronic hypertension with a mean BP ,140/

90 mmHg evaluated the safety of lower BP targets in

pregnancy.2 The majority were multiparous, and more

than 70% identified as Black. Patients with pre-existing

kidney disease or pregestational diabetes mellitus and

other serious comorbidities were excluded from the

study. BP was monitored and analyzed as discrete and

continuous variables from first to last prenatal visit before

delivery or to diagnosis of preeclampsia (whichever came

first). The primary outcome was delivery of a small-for-

gestation-age (SGA) infant. Secondary outcomes in-

cluded birth weight, preeclampsia, preeclampsia with se-

vere features, preterm birth occurring before 35 weeks,

or composite adverse neonatal outcomeswhich included

perinatal death. Compared with mean SBP of 120 to 139

mmHg and DBP 80 to 89 mmHg, a lower mean BP

,120/80 mmHg did not alter the risk for SGA (aOR

1.60; 95% CI, 0.92–2.79). Analysis of secondary out-

comes showed a significant decrease in incidence of
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preeclampsia with mean BP ,120/80 mmHg (SBP aOR

0.45; 95% CI, 0.25–0.90, DBP aOR 0.57; 95% CI,

0.35–0.94). A lower DBP (,80 mmHg) was associated

with decreased odds of composite adverse neonatal out-

come (aOR 0.45; 95% CI 0.25–0.90), preterm birth be-

fore 35 weeks (aOR 0.35; 95% CI 0.2–0.62), and

preeclampsia (aOR 0.57; 95% CI 0.35–0.94). A DBP

,80 mmHg was associated with an increased birth

weight, likely related to the lower risk of prematurity

(3,011 gm vs 2,516 gm; P,.01). When BP was analyzed

as a continuous variable, neither mean SBP,140mmHg

nor mean DBP ,90 mmHg was significantly associated

with SGA (area under the curve50.54). Key limitation in

this study includes its retrospective design and inability to

assess patients’ treatment targets or BP goals set by their

care team.

In 2022, the American College of Obstetricians and

Gynecologists and the Society ofMaternal Fetal Medicine

issued statements regarding treatment of chronic hyper-

tension in pregnancy.3,4 Both organizations recommen-

ded treatment threshold of 140/90 mmHg for pregnant

patients with chronic hypertension based on the above

RCT (no strength of recommendation provided). Both

societies’ recommendations underwent independent,

rigorous reviewwithout conflicts of interest or disclosures

reported.
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Is there significant
cardiovascular risk
associated with long-term
phentermine use?

EVIDENCE-BASED ANSWER
In patients without cardiovascular disease, long-term
use (.365 days) of phentermine does not cause sig-
nificant worsening of heart rate or blood pressure.
When comparing moderate and long-term use with
short-term use, there is no increase in cardiovascular
disease or death (SOR: B, cohort study). There is no
significantly increased risk of composite major adverse
cardiovascular events for patients taking phentermine,
when used with an average duration of 2.3 months at
a time (SOR: B, retrospective cohort study).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002005

This clinical question was developed as a HDA through

a standardized systemic methodology (HDA Meth-

ods, Supplemental Digital Content).

A 2019 cohort study (n513,972) assessed the car-

diovascular safety and effectiveness of long-term phen-

termine use using electronic health record data.1

Included patients were 18 to 64 years old (84% female

and 45% white) with a body mass index greater than or

equal to 27 kg/m2 within three months before the first

phentermine (,37.5 mg/day) prescription fill. Exclusion

occurred in those with a history of bariatric surgery, preg-

nancy, use of other weight loss medications, diagnosis of

cancer, or known cardiovascular disease (CVD). The risk

of CVD or deathweremeasured for up to three years after

initiating phentermine. Measures of interest included

blood pressure (BP), heart rate (HR), and increased risk

of incident CVD or death. Follow-up was at six, 12, and

24 months. Short-term use was defined as less than 112
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days, reflecting the FDA-approved (at or less than 37.5

mg/day) use of the medication, medium-term use as

greater than 112 days but less than 365 days, and

long-term use as greater than 365 days. The short-term

use group had no significant change in HR at any follow-

up interval. The long-term continuous use group had

a small increase in heart rate at 24 months (2.6 beats

per minute; 95%CI, 0.15–5.1). Systolic BP in the referent

group (individuals with 1 phentermine treatment episode

lasting#112 days and no subsequent use during follow-

up) was stable at six and 12 months, but at 24 months, it

had increased by 1.8 (95%CI, 0.5–3.2) mmHg, relative to

baseline. The long-term use group had a decrease in

systolic BP of –3.3 mmHg (95% CI, –5.9 to –0.8) at 24

months. Diastolic BP in the long-term group was stable

relative to baseline at six, 12, and 24 months. The long-

term use group had a –0.69 mmHg (95% CI, –2.5 to 1.2)

decrease in diastolic BP compared with the referent

group after 24 months. For myocardial infarction, stroke,

composite CVD (angina, CABG, or coronary artery inter-

vention), or death, there was no difference when the

medium-term and long-term use group was compared

with the short-term use group (hazard ratio 1.6; 95% CI,

0.69–3.6). Limitations of this study included uncertain

medication adherence and its observational design.

A 2019 retrospective cohort study investigated the

extent of major adverse cardiovascular events in patients

(n5616,496) using phentermine and topiramate (individ-

ually or combined) compared with controls.2 Patients

were mostly female, on average 44 years old, with ap-

proximately one-third obese and/or with hypertension

and 13% with diabetes. The study found a trend for

a lower rate of MACE (major acute CV events) among

those with current exposure to phentermine/topiramate

than among the unexposed cohort. The average duration

of use for phentermine was 2.3 months with the average

amount of time for unexposed periods was 7.9 months.

Researchers excluded patients with prior weight loss sur-

gery and patients previously using fenfluramine or dex-

fenfluramine. The primary outcome was a composite of

major cardiovascular events, including hospitalization for

acute myocardial infarction or stroke and in-hospital car-

diovascular death. The current phentermine use group

had fewer major adverse cardiovascular events than the

controls (adjusted incidence rate ratio 0.56; 95% CI,

0.34–0.91). There was no difference in the individual in-

cidence rates of acute myocardial infarction, stroke, or

cardiovascular related deaths between the phentermine

and the control groups. Limitations included variable

duration of medication use and a small number of events

creating statistical uncertainty.
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Do antenatal perineal
massages decrease the
incidence of perineal
trauma in labor?

EVIDENCE-BASED ANSWER
Yes. Antenatal perineal massage is associated with
a significant decrease in the incidence of third- and
fourth-degree perineal tears and episiotomy (SOR:A,
meta-analysis of randomized controlled trials
[RCTs]). Patients who perform perineal massage
from 34weeks onward are noted to have a significant
decrease in perineal trauma requiring suture (SOR:
C, evidence-based clinical practice guideline).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001908

This clinical question was developed as an HDA

through a standardized systemic methodology (HDA

Methods, Supplemental Digital Content).
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A2020meta-analysis of 11 randomized controlled trials

(RCTs) (N53,467) investigated the effect of perineal mas-

sage during antenatal care.1 The mean age of patients was

27.6 years old, and the trials included nulliparous and mul-

tiparous women from multiple countries, including Egypt

and Canada. The intervention group received antenatal per-

ineal massage within the past four to six weeks before de-

livery, performed by either the pregnant women or their

partner. The control group had no perineal massage. The

primary outcomewas the risk of first-degree (least severe) to

fourth-degree (most severe) perineal tears, and the inci-

dence of episiotomies. Secondary outcomes were duration

of second stage of labor, anal incontinence, urinary incon-

sistence, wound healing, and Apgar scores at one and five

min. Compared with no perineal massage, antenatal peri-

neal massage was significantly more likely to reduce the risk

of all perineal tears (11 trials,N53,467; relative risk [RR] 0.79;

95%CI, 0.67–0.94; I2565%). Specifically, antenatal perineal

massage resulted in a significantly lower incidence of third-

and fourth-degree perineal tears compared with no perineal

massage (7 trials, N53,069; RR 0.36; 95% CI, 0.14–0.89;

I2570%), whereas no difference was found in first- and

second-degree perineal tears between the two groups.

The incidence of episiotomies was also significantly lower

in the intervention group than in the control group (11 trials,

N53,467; RR 0.79; 95% CI, 0.72–0.87; I2523%). The in-

tervention group had significantly better outcomes than the

control group for secondary outcomes as well: decreased

duration of the second stage of labor (8 trials, n51,406;

mean difference [MD] –0.06; 95% CI, –0.10 to –0.02;

I2534%; units not defined), lower risk of anal incontinence

(3 trials, N5158; RR 0.30; 95% CI, 0.14–0.66; I250%), and

lower risk of suppressed Apgar scores at one min (4 trials,

N5549; RR 0.30; 95%CI, 0.06–0.54; I250%) and fivemins

(4 trials, N5669; RR 0.59; 95%CI, 0.10–1.09; I2586%). No

significant difference in the incidence of urinary incontinence

between the two groups was found. Limitations included

that some trials had no blinding.

The American College of Obstetrics and Gynecology

(ACOG) released clinical management guidelines on the

prevention and management of obstetric lacerations at

vaginal delivery in 2018.2 In the guideline, ameta-analysis

study of four RCTs and quasi-RCTs (N52,480) was dis-

cussed to compare antenatal perineal massage with no

massage. Antenatal perineal massage was associated

with a decrease in episiotomies among nulliparous

women (4 trials, N52,480; RR 0.84; 95% CI,

0.74–0.95; number needed to benefit [NNTB]521).

Patients who used fingers/hands for perineal massage

from 34 weeks onward reported a significant decrease

in perineal trauma requiring suture (4 trials, N52,480; RR

0.91; 95% CI, 0.86–0.96; NNTB515). Another meta-

analysis of eight RCTs and quasi-RCTs (N511,651)

assessed the effect of perineal techniques during the

second stage of labor and the incidence of perineal trau-

mas. Perineal massage during the second stage of labor

significantly reduced the incidence of third- and fourth-

degree tears when compared with “hands off” the peri-

neum (2 trials, N52,147; RR 0.52; 95% CI, 0.29–0.94).

However, it did not show significant change in the rate of

birth with intact perineum. The guideline was given a level

B recommendation. There was no specific recommen-

dation for or against antenatal perineal

massage.
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Does methylphenidate
cause a false positive result
on amphetamine drug
screening tests in patients
on maintenance
methylphenidate?
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EVIDENCE-BASED ANSWER
Methylphenidate is not detected in methylphenidate-
spiked saliva of various concentrations, by com-
mercially available amphetamine and methamphet-
amine oral fluid drug screening tests (SOR:C, in vitro
study). Methylphenidate may cross-react as am-
phetamine in urine drug screening tests, although the
effect was documented in urine spiked with high
concentrations (200 mm/mL) of methylphenidate
(SOR: C, in vitro study).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001940

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2012 in vitro study assessed the ability of three

commercial immunoassays to detect amphetamine-type

stimulants (ATSs) (includingmethylphenidate) in oral fluid.1

Analytical specificity (cross-reactivity) of amphetamine di-

rect enzyme-linked immunosorbent assay (AMP-ELISA),

methamphetamine direct ELISA (MET-ELISA), and Oral-

View saliva multidrug of abuse test was evaluated using

ATS-spiked oral fluid. The positive cutoff for all three

assays was 50 ng/mL. Direct ELISA kits tested fluids at

the following concentrations: 50, 100, 150, 250, 500,

1,000, 10,000, 40,000, and 100,000 ng/mL. Oral-View

kits tested ATS-spiked fluids at 100 and 500 ng/mL con-

centrations because of a limited number of kits available.

Cross-reactivity was defined as concentration of the target

ATS in assay divided by ATS concentration of spiked oral

fluid, with the result of this multiplied by 100. This calcula-

tion indicated how the assay responded to the target ATS

and to other ATSs. Cross-reactivity of methylphenidate

was reported as AMP-ELISA: ,0.006%, MET-ELISA:

,0.002%, andOral-View,10%,with concentrations falling

well below the assay positive cutoff. The authors concluded

that none of the kits cross-reacted with methylphenidate,

even in high concentrations. A strength of this study was

the use of pure reference standard products to evaluate

outcomes. Limitations of this study included using in vitro

data and lack of urine drug screening evaluation.

A 2002 in vitro study (n56) evaluated urine samples

to determine whether methylphenidate produces

a false-positive urine amphetamine screen.2 A 10-mg

methylphenidate tablet was used to create 100 mm/mL

and 200 mm/mL test solutions. The institution’s urine

drug screen had a positive amphetamine cutoff of 1

mm/mL. Urine samples that tested negative for

amphetamines were spiked with the prepared methyl-

phenidate solutions and retested. The resulting sam-

ples were assay-positive at the 200 mm/mL

concentration but uniformly negative at 100 mm/mL.

These results indicate that methylphenidate may pro-

duce a false-positive urine amphetamine screen at

higher concentrations. This study was limited by the

practice of spiking urine samples with crushed tablets

instead of pure reference standards and the use of in

vitro data.
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Does mode of delivery
influence the development
ofpostpartumdepression in
women of childbearing
age?

18 Volume 27 • Number 2 • February 2024 Evidence-Based Practice

HELPDESK ANSWERS

Copyright © 2023 by Family Physicians Inquiries Network, Inc. Unauthorized reproduction of this article is prohibited.

http://links.lww.com/FPIN/A218
http://links.lww.com/FPIN/A218
mailto:meaneydt@upmc.edu


EVIDENCE-BASED ANSWER
Undergoing cesarean delivery is associated with
an increased maternal risk of developing mild
postpartum depression 1.3 times the rate seen
after spontaneous and instrumental vaginal de-
livery (SOR: B, systematic review and meta-
analysis of cohort and cross-sectional studies).
Unplanned or emergent cesarean section is as-
sociated with a higher risk of post-traumatic stress
disorder, which in turn is associated with an in-
creased risk of developing postpartum depression
symptoms (SOR: B, longitudinal cohort study).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001936

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2021 systematic review and network meta-analysis

that included 27 cohort and 16 cross-sectional studies

(N51,827,456) and evaluated the risk of postpartum

depression (PPD) after delivery.1 The studies included all

postpartum patients of any parity who experienced cesar-

ean section (including elective and emergent) or vaginal

delivery (including spontaneous and operative). To evalu-

ate for PPD, the Edinburgh Postpartum Depression Scale

(EPDS) was used with a score of 9 to 12 being defined as

mild PPD and a score greater than 12 being defined as

severe. Analysis of EPDS occurred over three periods:

within two weeks postpartum, two to six months postpar-

tum, and greater than six months postpartum. The unad-

justed risk of mild PPD occurring after cesarean

section was 1.3 times higher than after vaginal delivery

(odds ratio [OR]51.3; 95%CI, 1.2–1.5), with similar results

among the three assessment periods (OR51.4, 1.3, and

1.3, respectively). When adjusting for influential factors

related to PPD, the results were consistent with unad-

justed results (OR51.34), indicating that a CS delivery is

an important factor of mild PPD. Compared with sponta-

neous vaginal deliveries, the risk of scoring a high EPDS

score was 1.53 times more likely after emergent cesarean

section (28 trials, n5unknown; OR 1.5; 95% CI, 1.2–1.9)

and 1.47 times more likely after elective cesarean sec-

tion (27 trials, n5unknown; OR 1.5; 95% CI, 1.2–1.9).

There was no significant difference in the risk of severe

PPD in cesarean section compared with vaginal delivery

(OR51.1; 95% CI, 0.99–1.7).

A 2022 secondary analysis of data from the Alberta

Pregnancy Outcomes and Nutrition (APrON) longitudinal

cohort study (N5354) was performed to investigate the

association between cesarean section type (planned vs

unplanned/emergency) and PPD and whether postpar-

tum post-traumatic stress disorder (PTSD) symptoms

mediated this association.2 This study included pregnant

women older than 16 years of age and less than 27

weeks’ gestation at time of enrollment living in either

Edmonton or Calgary, Canada, with singleton deliveries

through cesarean section. PPD symptoms were mea-

sured at three months postpartum and evaluated by

EPDS screening, and PTSD symptoms were measured

using the Psychiatric Diagnostic ScreeningQuestionnaire

(PDSQ). PPD development was not directly associated

with either type of cesarean section (correlation coeffi-

cient [b]50.45; 95% CI, –0.39 to 1.3). However, PTSD

was positively associated with having a cesarean sectio-

n of either type (b50.44; 95% CI, 0.07–0.8), and there

was a positive association between PPD and PTSD

(b50.56; 95% CI, 0.32–0.81). Specifically, mothers

who experienced an emergency or unplanned cesarean

section had increased PTSD scores by nearly 0.44 of

a point compared with those who had a planned cesar-

ean section. PPD symptoms were indirectly associated

with cesarean section in those patients with PTSD symp-

toms (b50.025; 95% CI, 0.04–0.52). The sample under-

represents women in lower education and income

categories, thereby impacting the generalizability of the

results.
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Does statin use reduce the
risk of dementia?

EVIDENCE-BASED ANSWER
Statin use in patients at high risk for vascular events
late in life does not decrease the incidence of de-
mentia or alter cognitive status in up to five years of
follow-up (SOR: A, systematic review of randomized
controlled trials).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001926

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2016 systematic review and meta-analysis of two

randomized controlled trials (RCTs; N526,340) examined

the effectiveness of statins on the prevention of dementia in

adults at high risk for vascular events, defined as males at

least 65 years old with hypertension, or anyone having

a medical history of diabetes, coronary heart disease,

stroke, transient ischemic attack, or other occlusive arterial

disease.1 Patients were between 40 and 82 years old (44%

were 70 years or older) who lived in the United Kingdom,

Ireland, or the Netherlands. Patients assigned to the treat-

ment group received simvastatin 40 mg or pravastatin 40

mg daily, whereas the control group patients received

matching placebos. The primary outcomes of the review

included the incidence of dementia (diagnostic criteria not

reported), cognition (at study end or as change from base-

line), and adverse events, reported at a mean of five

(n520,536) and 3.2 (n55,804) years of follow-up. One

study (n520,536) measured cognitive impairment at the

study end using the modified Telephone Interview for Cog-

nitiveStatus. Theother trial (n55,804) evaluated the change

in cognition from baseline with a combination of the Mini

Mental Status Examination (MMSE; scale 0–30, lower num-

bers indicatedworsening global cognitive function), number

of correct letter digit codes within 60 seconds (lower num-

bers indicated worsening processing speed), number of

words remembered in the Picture-Word Learning Test

(scale 0–15; lower numbers indicatedworsening immediate

and delayed recall), and time needed to complete the

Stroop Test (longer time indicated worsening attention).

Statins compared with placebo did not decrease the inci-

dence of dementia (1 trial, n520,536; 31 vs 31 cases; odds

ratio [OR] 1.0; 95%CI, 0.61–1.7) nor did they alter the risk of

cognitive impairment (1 trial, n520,536; OR 0.97; 95% CI,

0.91–1.0) at five-year follow-up. Statins also did not signif-

icantly affect change in cognition from baseline to 3.2 years

based on any of the measures of cognition including the

MMSE (1 trial, n55,804; mean difference [MD] 0.06; 95%

CI, –0.04 to 0.16), number of correct letter digit codes (1

trial, n55,804; MD –0.01; 95% CI, –0.25 to 0.23), number

of words remembered in the Picture-Word Learning Test (1

trial, n55,804; MD 0.02; 95% CI, –0.12 to 0.16), or time

needed to complete the Stroop Test (1 trial, n55,804; MD

0.8 seconds; 95%CI, –0.38 to 2.0 seconds). No significant

differences were noted in rhabdomyolysis (2 trials,

N526,340; 5 vs 3 cases; OR 1.7; 95% CI, 0.40–7.0) or

myalgias (1 trial; n55,804; 36 vs 32 cases; OR 1.1; 95%

CI, 0.70–1.8) in the statin groups compared with the pla-

cebo groups. Both RCTs had low risk of bias, although the

evidencewas limited by the fact that cognitionwas a tertiary

endpoint in both RCTs.

In contrast, a 2018 systematic review and meta-

analysis identified 25 prospective cohort studies

(N54,580,015) evaluating the effect of statin therapy for

hyperlipidemia on the risk of developing dementia or Alz-

heimer disease (AD).2 The review did not provide detailed

information about the patients; however, the majority

(.70%) were more than 50 years old. Patients received

both high-potency (eg, atorvastatin, rosuvastatin, and sim-

vastatin) and low-potency (eg, fluvastatin, lovastatin, and

pravastatin) statin therapy. No information was noted re-

garding interventions for the comparison groups in these

studies. The pertinent outcome was all-cause dementia or

AD; however, methods for diagnosis were not defined. Du-

ration of follow-up ranged from 2.4 to 24.9 years. Statin use

was associatedwith a reduced risk of dementia (17 studies,

N54,133,183; RR 0.77; 95% CI, 0.63–0.95) and AD (13

studies, N51,192,510; RR 0.86; 95% CI, 0.80–0.92) com-

pared with the control group patients. Subgroup analyses

by study quality, follow-up time, or number of cases did not

significantly affect these associations. However, because

these were all cohort studies, the results do not invalidate

the earlier meta-analysis of RCTs.
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Does vitamin E help with
improving non-alcoholic
fatty liver disease?

EVIDENCE-BASED ANSWER
There is no evidence it improves patient-oriented
outcomes. Adding vitamin E supplementation to
adult patients with nonalcoholic fatty liver disease
(NAFLD) or nonalcoholic steatohepatitis without
comorbid conditions results in small improvements in
steatosis, lobular inflammation, and hepatocellular
ballooning (SOR: C, meta-analysis of randomized
controlled trials [RCTs] with disease-oriented evi-
dence). In adult and pediatric patientswith a diagnosis
of NAFLD without evidence of comorbid conditions,
supplementation with vitamin E yields no clinically
significant difference in bodymass index, liver enzyme
levels, or histological findings (SOR: C, meta-analysis
of RCTs with disease-oriented evidence).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001932

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2020 meta-analysis of seven randomized controlled

trials (RCTs) (N5465) evaluated the effect of vitamin E sup-

plementation or placebo on biochemical and histological

parameters in adults with nonalcoholic fatty liver disease

(NAFLD) or nonalcoholic steatohepatitis (NASH).1 The dura-

tion of the RCTs ranged from 8 to 96 weeks. Patients

received either 400- to 800-mg vitamin E daily or matched

placebo. Trials were conducted on adults from Iran, Malay-

sia, Pakistan, and the United States. Inclusion criteria were

adult patients diagnosedwith NAFLD or NASH according to

international definitions. Patients with heavy alcohol con-

sumption or inflammatory liver diseases were excluded.

Overall, patientsgivenvitaminEhadastatistically significance

decrease in alanine aminotransferase [ALT] (8 trials, N5465;

mean difference [MD] –7.4 IU/L; 95% CI, –10 to –4.6) and

aspartate transaminase [AST] (8 trials, N5465; MD –5.7 IU/

L; 95% CI, –9.5 to –1.9). They also showed significant im-

provement in histological characteristics of NASH including

steatosis (8 trials, N5465; MD –0.61; 95% CI, –0.89 to

–0.34), lobular inflammation (8 trials, N5465; MD –0.31;

95% CI, –0.52 to –0.1), hepatocellular ballooning (8 trials,

N5465; MD –0.32, 95% CI –0.53 to –0.1), and liver fibrosis

(8 trials, N5465; MD –0.26; 95% CI, –0.47 to –0.04). Limi-

tations of this meta-analysis included a low number of

patients in these trials and sampling variability in one trial.

A 2019meta-analysis of nine RCTs (N5889) evaluated

the effect of vitamin E therapy on improving outcomes in

patients with NAFLD.2 One RCT overlapped with the pre-

vious meta-analysis. The analysis included both adults and

children with the mean ages ranging from 9.9 to 59 years,

with 31% to 75%male. Inclusion criteria were patients with

adiagnosis ofNAFLD,whichwasdefinedas lipiddeposition

in the liver without significant history of alcohol consumption

or other secondary causes. Duration of the RCTs ranged

from sixmonths to four years. Patients were given vitamin E

at variousdoses (80–1,000 IUdaily) comparedagainstapla-

cebo.Measuredoutcomes includedbodymass index (BMI)

and ALT/AST changes. Adjuvant vitamin E therapy was

associated with no difference in AST, ALT, or BMI in either

adults or children. No statistically significant change in he-

patocellular ballooning score or fibrosis score was noted.

Limitations included less data for the pediatric population

compared with the adult population and wide variations in

demographics, dosing of vitamin E, and follow-up duration

in the included trials.
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In adult women with stress
urinary incontinence, do
pelvic floor muscle
exercises improve
incontinence severity and
therefore quality of life?

EVIDENCE-BASED ANSWER
Yes. In womenwith stress urinary incontinence (SUI),
pelvic floor muscle exercises are associated with
a greater cure rate at three to six months with
a number needed to treat of two when compared
with placebo or no therapy (SOR: A, systematic re-
view of randomized controlled trials [RCTs]), and
perhaps a 13% to 25% improvement in several
quality of life measures (SOR: C, small RCT). The
American College of Physicians recommends pelvic
floor muscle training as first-line treatment for women
with SUI (SOR: C, clinical guideline).
Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001957

This clinical questionwas developed as a HDA through

a standardized, systematic methodology (HDA

Methods, Supplemental Digital Content).

A 2018 systematic review and meta-analysis of 17

randomized controlled trials (RCTs) and one quasi-

randomized trial (N51,355) from 11 countries evaluated

the effectiveness of pelvic floormuscle therapy (PFMT) for

women with SUI.1 Patients were nonpregnant women

with a mean age range of 45 to 77 years old without

cancer, underlying neurological disorders, or significant

cognitive impairment. Patients assigned to PFMT en-

gaged in various programs of repeated voluntary pelvic

floor muscle contractions, typically taught and super-

vised by healthcare professionals over four weeks to six

months. Those assigned to the comparison arm received

no treatment, placebo drugs, sham treatments, or other

inactive control (eg, advice on incontinence pads or life-

style interventions). The primary outcomes were patient-

perceived symptomatic cure of SUI, symptoms of cure or

improvement, and symptom-specific and condition-

specific QOL measures. Secondary outcomes included

the number of leakage episodes in 24 h. Women in the

PFMT groups were more likely to report symptomatic

cure (4 trials, N5165; 56% vs 6%; relative risk [RR] 8.4;

95%CI, 3.7–19.1; number needed to treat [NNT]52) and

symptoms of cure or improvement (3 trials, N5242; 74%

vs 11%; RR 6.3; 95% CI, 3.9–10.3; NNT52) at three to

six months compared with women in the control group.

Women in the PFMT versus control groupwere alsomore

likely to report significant improvement in most QOL

measures (TABLE). PFMT was associated with about

one fewer leakage episode per 24 h compared with the

control intervention (7 trials, N5432; mean difference

[MD] –1.2; 95% CI, –1.8 to –0.68). One major limitation

of this review was the absence of a clear description of

the PFMT programs and their variability across trials. Tri-

als were limited by the absence of long-term follow-up

with most treatments being relatively short (ie, 4 weeks to

6 months). In addition, four of the 18 trials were consid-

ered at high risk of bias.

A 2020 a multicenter RCT (n574) examined the ef-

fectiveness of PFMT for SUI.2 The trial included women

ages 60 to 78 years old (mean age 70 years old) diag-

nosed by a urology specialist with SUI and excluded

patients with any contraindication to PFMT, a diagnosis

of mixed or urge UI, or recent UI treatments. The study

randomly assigned patients to receive 12 sessions of

PFMT supervised by a physiotherapist (experimental

group; n540) or no therapy (control group; n534). The

primary outcome was the difference in self-reported

assessments of symptoms and QOL (based on the

King’s Health Questionnaire) measured at the beginning

and at the end of a four-week treatment duration.

Patients in the PFMT group had a 12.5% decrease in

SUI symptoms (P,.001) compared with a 6.2% in-

crease in the control group (P5.19). Patients in the

PMFT groups had significant percentage improvements
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in QOL measures over four weeks as follows: severity

(25%; P,.001), social limitations (22%; P5.001), emo-

tions (17%; P5.04), and bladder-related symptoms

(13%; P,.001). PMFT did not significantly improve

QOL in terms of role or physical limitations, personal

relationships, and sleep or energy; patients in the control

groups reported no statistically significant changes in

any of the QOL measurements. This RCT was limited

by the lack of blinding of the patient and physiotherapist

to the group assignments.

In 2014 the American College of Physicians

evidence-based clinical practice guideline for the nonsur-

gicalmanagement of urinary incontinence recommended

pelvic floor muscle training as first-line treatment for

women with SUI (strong recommendation based on

high-quality evidence).3 The guideline was based on

a systematic review sponsored by the Agency for Health-

care Research and Quality.
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In overweight adult patients
with type 2 diabetes, is
tirzepatide as effective for
weight loss compared to
existing GLP1 agonists
(i.e. Ozempic)?

TABLE. QOL outcomes from meta-analyses of RCTs comparing PFMT with control interventions (ie, no
treatment, placebo drugs, sham treatments, or other inactive control) in women with stress urinary
incontenence1

Outcome measure (score range); lower
scores5improved QOL No. of RCTs No. of patients Mean difference PMFT vs controla (95% CI)

ICIQ‐LUTSqol (19–76) 1 118 –5.3 (–7.7 to –2.9)

ICIQ‐UI short form (0–21) 3 196 –3.5 (–4.4 to –2.5)

IIQ (0–100) 1 35 –19.7 (–30.6 to –8.8)

I‐QOL (0–100) 1 50 –24.6 (–37.8 to –11.5)

KHQ severity (0–100) 3 145 –13.2 (–2.1 to –5.2)

KHQ impact (0–100) 3 145 –13.4 (–32.2 to 5.4)

KHQ physical limitation (0–100) 3 145 –11.9 (–20.6 to –3.2)

KHQ general health (0–100) 3 145 –1.8 (–3.4 to 7.0)

UDI short form (0–100) 1 35 –16 (–29.8 to –2.2)

Results in bold font are statistically significant. a For mean differences, negative numbers favor PMFT over control interventions. ICIQ‐LUTSqol5International Consultation

on Incontinence Modular Questionnaire—Lower Urinary Tract Symptoms Quality of Life; ICIQ‐UI5Incontinence Modular Questionnaire—Urinary Incontinence; IIQ5In-

continence Impact Questionnaire; I‐QOL5Incontinence-specific Quality of Life questionnaire; KHQ5King’s Health Questionnaire; UDI5Urinary Distress Inventory.

Evidence-Based Practice Volume 27 • Number 2 • February 2024 23

HELPDESK ANSWERS

Copyright © 2023 by Family Physicians Inquiries Network, Inc. Unauthorized reproduction of this article is prohibited.

mailto:Yvette.gross@multicare.org
mailto:Yvette.gross@multicare.org


EVIDENCE-BASED ANSWER
Perhaps. Tirzepatide (5, 10, or 15 mg weekly) is su-
perior to low-dose semaglutide (1 mg weekly) for
weight loss in patients with type 2 diabetes (SOR B
randomized controlled trial [RCT]). High dosages of
tirzepatide (10 or 15 mg weekly) result in greater
weight loss than low-dose dulaglutide (1.5 mg
weekly) in patients with type 2 diabetes (SOR B:
RCT).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001948

This clinical question was developed as an HDA

through a standardized, systematic methodology

(HDA Methods, Supplemental Digital Content).

A 2021 open-label, randomized-controlled phase

3 clinical trial (n51,878) compared the efficacy and

safety of tirzepatide and semaglutide in patients with

type 2 diabetes uncontrolled with metformin alone.1

Patients were 18 years old or older, treated with at least

1,500 mg daily of metformin, with a HbA1c of 7.0 to

10.5%, a body mass index (BMI) of at least 25 kg/m2,

and a stable weight (65%) during the previous three

months. Patients were 53% female, mean age was 57

years old, mean bodyweight was 94 kg, and mean

HbA1c was 8.3%. Researchers excluded patients with

type 1 diabetes, an estimated glomerular filtration rate

below 45 mL/minute, a history of pancreatitis, and

a history of diabetic retinopathy or maculopathy.

Patients received either once-weekly subcutaneous

tirzepatide at doses of 5 mg, 10 mg, or 15 mg

(n5470/469/470) or subcutaneous semaglutide 1 mg

(n5469) for 40 weeks. Tirzepatide was started at 2.5

mg once weekly and titrated upward by 2.5 mg every

four weeks until the assigned dose was reached. Sem-

aglutide was started at 0.25 mg once weekly and ti-

trated upward by doubling the dose every four weeks

until 1 mg was reached. Patients were followed for an

additional four weeks to evaluate safety. The primary

outcome was the change in HbA1c from baseline to

week 40. A key secondary outcome was change in

bodyweight from baseline to week 40. Tirzepatide 5

mg, 10 mg, and 15 mg and semaglutide 1 mg resulted

in bodyweight reductions of –7.6 kg, –9.3 kg, –11.2,

and –5.7 kg, respectively. Tirzepatide at all dosages

resulted in greater weight loss than 1 mg semaglutide

(for 5 mg tirzepatide, mean difference [MD] –1.9 kg,

95% CI, –2.8 to –1.0; for 10 mg MD –3.6 kg, 95% CI,

–4.5 to –2.7; and for 15 mgMD –5.5 kg, 95%CI, –6.4 to

–4.6). Weight loss was sustained and did not plateau in

the four treatment groups. Adverse events occurred in

64 to 69% of patients taking tirzepatide and semaglu-

tide, with the most common being mild-to-moderate

gastrointestinal effects (nausea, diarrhea, and vomit-

ing). Patients taking tirzepatide had more serious ad-

verse events compared with patients taking

semaglutide (5.3–7% vs 2.8%; P value not provided).

A notable limitation of this study was that the higher

doses of semaglutide, which are approved for weight

loss (2–2.4 mg weekly), were not included in the com-

parison groups. Tirzepatide is not Food and Drug Ad-

ministration (FDA)–approved for weight loss. Other

limitations include the open-label study design, the du-

ration of 40 weeks (only allowing for 16 weeks at the

highest tirzepatide dose), and the low representation of

African American patients. The study was funded by

the manufacturer.

A 2018 double-blind, randomized-controlled phase

2 clinical trial (n5318) compared tirzepatide with dulaglu-

tide and placebo in patients with type 2 diabetes.2

Patients were 18 to 75 years old with an HbA1c between

7.0 to 10.5% for at least six months, inadequately con-

trolled with diet and exercise alone or metformin, and

a BMI of 23 to 50 kg/m2. Patients were 47% female,

mean age was 57 years old, and mean BMI was 33 kg/

m2. Patients received either once-weekly subcutaneous

tirzepatide at doses of 1 mg, 5 mg, 10 mg, or 15 mg

(n553/55/52/53); subcutaneous dulaglutide 1.5 mg

(n554); or placebo (n551) for 26 weeks. Patients

assigned to tirzepatide 1 mg or 5 mg or dulaglutide 1.5

mg were started at these doses without dose titration.

Patients assigned to tirzepatide 10 mg or 15 mg were

started at 5 mg for the first two weeks and then increased

to 10 mg. The dose was increased to 15 mg after four

weeks for patients assigned to this dose. The primary

outcome was change in HbA1c from baseline to 26

weeks. Secondary endpoints of interest included change

in mean bodyweight and proportion of patients with at

least 5% and 10% bodyweight loss. A greater weight re-

ductionwas observed in patients taking tirzepatide 10mg

or 15 mg compared with patients taking dulaglutide (–8.7

kg with 10 mg, –11.3 kg with 15 mg vs –2.7 kg with

dulaglutide; P,.05 for each comparison). However, tir-

zepatide 1mg and 5mg did not significantly reducemean

bodyweight compared with dulaglutide (–0.9 kg and –4.8

kg vs –2.7 kg with dulaglutide; P..05). Bodyweight
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reductions were dose-dependent with tirzepatide. A

greater proportion of patients taking tirzepatide 5 mg,

10 mg, and 15 mg lost 5% and 10% of their bodyweight

compared with patients taking dulaglutide (47%, 71%,

62% vs 22%; P,.05 for each comparison and 16%,

39%, 38% vs 9.3%; P,.05 for tirzepatide 10 mg and

15mg). The most common adverse events for tirzepatide

were gastrointestinal (nausea, diarrhea, and vomiting),

with the incidence being dose-related (from 23% to

66%with tirzepatide and 43% for dulaglutide). Limitations

of this study included the small sample size, the short

duration of 26 weeks, and the lack of comparison with

higher doses of dulaglutide (3 mg and 4.5 mg). Dulaglu-

tide is not FDA-approved for weight loss. This study was

funded by the manufacturer.
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In patients with type 2
diabetes, do glucagon-like
peptide-1 receptor agonists
reverse non-alcoholic fatty
liver disease?

EVIDENCE-BASED ANSWER
In patients with diabetes mellitus type 2 and non-
alcoholic fatty liver disease, the use of glucagon-like
peptide-1 receptor agonists leads to a 3% greater
reduction in intrahepatic adipose content over other
standard treatments for type 2 diabetes. Hepatic
enzymes, total body weight, and body mass index
also decrease (SOR:A, meta-analysis of randomized
controlled trials [RCTs]). Treatment with liraglutide
results in a greater reduction in intrahepatic fat con-
centration than treatment with gliclazide. (SOR: C,
small RCT).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001945

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2021 systematic review included eight randomized

controlled trials (RCTs) (N5468) andevaluated theeffective-

ness of glucagon-like peptide-1 receptor agonists (GLP-1

RA) in decreasing hepatic steatosis for patients with diabe-

tes mellitus type 2 (DM-2).1 Adult men and women with

a diagnosis of diabetes and nonalcoholic fatty liver disease

(NAFLD) were included in the study. Patients with second-

ary causes of hepatic diseasewere excluded. Patientswere

followed for 12 weeks (2 trials, N586), 24 weeks (4 trials,

N5228), or 26 weeks (2 trials, N5166). Patients received

either liraglutide 1.8mgdaily (4 trials, N5252), liraglutide 1.2

mg daily (1 trial, N560), exenatide 20 mg daily (1 trial,

N571), exenatide 10 mg twice daily (1 trial, N533), or dula-

glutide 1.5 mg weekly (1 trial, N564). Those patients re-

ceiving a GLP-1 RA were compared with those who had

received insulin (5 trials, N5237), pioglitazone (2 trials,

N582), sitagliptin (2 trials, N585), or a placebo (2 trials,

N595). Magnetic resonance spectroscopy was used to

evaluate for the primary outcome—change in intrahepatic

adipose (IHA) content. Secondary outcomes included

changes in hepatic enzyme levels, total body weight, and

bodymass index (BMI). When comparedwith current treat-

ment options for diabetes, the use ofGLP-1RAsdecreased

IHA content by an average of three additional percentage

points (weighted mean difference [WMD] –3.0; 95% CI,

–4.8 to –1.3). The administrationofGLP-1RAsalso resulted

in a reduction of ALT values (WMD –3.8 U/L; 95% CI, –7.0

to –0.6), AST values (WMD –2.4 U/L; 95%CI, –4.6 to –0.3),
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total bodyweight (WMD–3.5 kg; 95%CI, –4.6 to –2.4), and

BMI (WMD –1.1 kg/m2; 95% CI, –1.4 to –0.8). Reported

side effects from the use of GLP-1 RAs included nausea,

vomiting, diarrhea, and asymptomatic hypoglycemia.

A 2017 single-center RCT (n587, not included in the

data analysis of the above systematic review) evaluated

liraglutide’s efficacy in reversing hepatic steatosis in

patients with NAFLD.2 Patients included 18 to 70-year-

old men and women with a BMI between 20 and 38 kg/

m2, a glycosylated hemoglobin between 7% and 14%,

and an intrahepatic fat (IHF) content greater than or equal

to 10%. Excluded patients had AST values greater than or

equal to 2.5-fold the upper limit of normal, a GFR less than

60 mL/min, a history of autoimmune or viral liver disease,

congestive heart failure, or excessive alcohol consumption

(.2 drinks per day for women,.3 drinks per day for men).

Patients were followed for 24 weeks and randomized into

one of three open-label groups. Patients in the liraglutide

group (N531) were started on 0.6 mg/day for the first

week, 1.2 mg/day during the second week, and 1.8 mg/

day for the remaining 22 weeks. Patients in the metformin

group (N531) were started on 250 mg three times a day

for the first week, 500mg three times a day for the second

week, and 1,000 mg twice a day for the remaining weeks.

Patients in the gliclazide group (N531) received an initial

dosage of 30 mg and were titrated up to a maximum of

120mg daily. At the beginning and at the end of the study,

all patients underwent ultrasonography to measure IHF

content. Overall decrease in IHF content served as the

primary outcome. Secondary outcomes included changes

in total body weight, changes in liver enzyme values, and

changes in triglyceride levels. Relative to the baseline IHF

measurement, a significant decrease in IHF content was

noted within all three study groups after 24 weeks—the

liraglutide group saw a decrease from 37% to 13%

(P,.001); the metformin group saw a decrease from

35%to18% (P,.001); thegliclazidegroupsawadecrease

from 33% to 20% (P,.001). The absolute IHF reduction

seen in the liraglutide group (24 percentage points) was

greater than the reduction seen within the gliclazide group

(13 percentage points; P5.001). A comparison between

IHF loss with liraglutide and metformin was provided

graphically without statistical analysis. Weight loss within

the liraglutide group also reached statistical significance

(mean weight change –5.6 kg, P,.001). Decreases in

ALT (mean change –22 U/L, P,.01), AST (mean change

–7.2 U/L, P,.01), and triglyceride levels (mean change

–0.9 mmol/L, P,.01) were also noted within the liraglutide

group. Appetite suppression (76%), diarrhea (14%), nau-

sea (10%), and abdominal distension (10%) were reported

as side effects in the liraglutide group, but none of these

symptoms resulted in patients discontinuing the

medication.

Mohammed Zayd Mughal, MD

Justin Parker, MD, FAAFP
Southern Illinois University—Family Medicine

Residency Program, Decatur, IL

The corresponding author is Justin Parker;
jparker@siumed.edu.
The authors declare no conflicts of interest.

References
1. ZhuY,XuJ, ZhangD, et al. Efficacy andsafety ofGLP-1 receptor

agonists in patients with type 2 diabetes mellitus and non-
alcoholic fatty liver disease: a systematic review and meta-anal-
ysis. Front Endocrinol (Lausanne). 2021; 12:769069. [STEP 1]

2. Feng W, Gao C, Bi Y, et al. Randomized trial comparing the
effects of gliclazide, liraglutide, and metformin on diabetes
with non-alcoholic fatty liver disease. J Diabetes. 2017; 9(8):
800–809. [STEP 2]

Is naltrexone/bupropion an
effective adjunct therapy to
lifestyle modification in
weight loss?

EVIDENCE-BASED ANSWER
Adding naltrexone/bupropion to lifestyle modification
improves weight loss compared with lifestyle modi-
fication alone (SOR: A, based on 3 randomized
controlled trials and meta-analysis).
Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001950

This clinical question was developed as an HDA

through a standardized, systematic methodology

(HDA Methods, Supplemental Digital Content).
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In 2016, ameta-analysis including 28 randomized con-

trolled trials (RCTs) (N529,018) compared the efficacy of

five weight loss medications.1 The review included patients

with a BMI$30 kg/m2 or BMI$27 kg/m2 or who had one

or more weight-associated comorbidities. Patients were

treated with orlistat, lorcaserin, naltrexone–bupropion,

phentermine–topiramate, or liraglutide for at least one year.

The primary outcomewas the number of patients achieving

at least 5% weight loss after one year, with secondary out-

comes being weight loss of 10% and risk of discontinuation

of therapy because of adverse events. All the approved

agents were associated with at least 5% weight loss at 52

weeks, with naltrexone/bupropion having an average of 5.0

kg weight loss at one year (95% CI, 25.94 to 23.96).

Naltrexone/bupropion was also associated with the highest

discontinuation rate because of adverse effects (OR, 2.64;

95% credible interval [CrI,] 2.10–3.35). The meta-analysis

was limitedbyheterogeneity in studydesign anddifferences

in cointerventions among studies compared.

A multicenter RCT (n51,496) studied combined nal-

trexone sustained release (SR) (32 mg/day) plus bupropion

SR (360 mg/day) (NB32) versus placebo for weight loss in

overweight or obese patients.2 The study included adult

patients with BMI $30 kg/m2 or patients with BMI $27

kg/m2 with dyslipidemia or hypertension. The intervention

group received NB32 twice daily for 56 weeks while the

control group received placebo. Both groups received in-

struction for hypocaloric diet (500 kcal/day deficit) and in-

creased physical activity. The primary outcomes were

percent weight change and patients having $5% weight

loss at week 28. At 28 weeks, NB32 had a greater mean

weight loss compared with placebo (26.5% vs 21.9%,

P,.001). Furthermore, this weight loss was maintained at

follow-up at week 56 (26.4% vs 21.2%, P,.001). More

patients achieved $5% weight loss with NB32 compared

with placebo at week 28 (55.6% vs 17.5%, P,.001) and

week 56 (50.5% vs 17.1%, P,.001). This RCT was limited

by diversity in participants (as most were middle-aged,

white female patients) and a completion rate of only 54%

across all treatment groups.

A 2017multicenterRCT (n5300) analyzed the effects of

32 mg naltrexone SR/360 mg bupropion SR plus compre-

hensive lifestyle intervention (NB32+CLI) compared with

standard diet and exercise advice (usual care) for 78 weeks

on achieving $5%, $10%, and $15% weight loss.3 Adult

patients had a BMI 30 to 45 kg/m2 or BMI 27 to 45 kg/m2

with hyperlipidemia or hypertension. Researchers excluded

patient with heart-related disease; type 1 or 2 diabetes

mellitus; or a history of seizures, strokes, or use of opioids.

Patients were randomly assigned to either NB32+CLI or

usual care with diet and exercise education alone for 26

weeks. After 26 weeks, patients in the usual care group

received NB32+CLI. Treatment with NB32+CLI significantly

improved weight loss over usual care with a reduction in

body weight 9.46% versus 0.94% (P,.0001) at 26 weeks.

Weight loss persisted through 78 weeks. Significantly more

patients onNB32+CLI achievedweight loss of$5% (84.5%

vs 12.2%, P,.001) and $10% (42.3% vs 3.7%, P,.001)

compared with usual care. Patients in the NB+CLI group

had markedly lower triglycerides, waist circumference, glu-

cose, insulin, and ameasure of insulin resistance, as well as

an increase in high-density lipoprotein cholesterol.

A 2010multicenterRCT (n51,742) examined themean

change in body weight for patients taking 16mg naltrexone

SR/360 mg bupropion SR (NB16) or 32 mg naltrexone SR/

360 mg bupropion SR (NB32) compared with placebo.4

Patients were adults with a BMI 30 to 45 kg/m2 or BMI 27

to 45 kg/m2with dyslipidemia or hypertension. Patientswith

type 1 or type 2 diabetes or previous surgical or device

intervention were excluded. All patients received education

and instruction for a hypocaloric diet (500 kcal/day deficit)

and increased physical activity. They were assigned ran-

domly in a 1:1:1 ratio to NB16, NB32, or placebo groups.

The primary outcomeswere percent change in bodyweight

at 56 weeks and proportion of patients with 5% or greater

decrease in bodyweight. After 56weeks, themean change

in body weight was greatest with NB32 (–6.1%, P,.001)

and NB16 (–5%, P,.001) compared with placebo (–1.3%).

Sixteenpercent of patients in theplacebogrouphada$5%

decrease in body weight compared with 39% using NB16

(P,.0001) and 48% using NB32 (P,.0001). The most

common side effect in patients treated with the naltrexone–

bupropion combination was nausea. The RCT was limited

by enrolling healthy population of mostly middle-agedwhite

women and had a completion rate of only 50%.
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Is nitazoxanide effective for
the prevention of hepatic
encephalopathy?

EVIDENCE-BASED ANSWER
It may find a place. In patients with hepatic enceph-
alopathy, nitazoxanide (NTZ) with lactulose may
produce a shorter recovery time than using lactulose
alone (SOR: B, single randomized controlled trial
[RCT]). Compared with treatment with rifaximin, NTZ
therapy may increase time in remission (SOR: C,
single small RCT).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001953

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A randomized controlled trial (RCT) (n5118) evaluated

the safety and adequacy of lactulose plus nitazoxanide

(NTZ) versus lactulose with placebo in managing overt

hepatic encephalopathy (HE).1 Patients had liver cirrhosis

(based on laboratory findings, endoscopic results, ultra-

sound examination, and histopathologic criteria) with overt

HE who were admitted to an inpatient unit. Those with

elevated serum creatinine, hepatocellular carcinoma, de-

generative central nervous system disease, psychiatric ill-

ness, or alcohol consumption during the past month were

excluded. The intervention group received NTZ 500 mg

twice daily and lactulose 30 to 60 mL three times daily to

produce 2 to 3 semisoft stools per day, while the control

group received just lactulose at same dosing. The primary

outcomewas total time for reversal of HE using theClinical

Hepatic Encephalopathy Staging Scale (CHESS), which

scores hepatic encephalopathy from 0 (normalmental sta-

tus) to 9 (deep coma) based on alertness, orientation, and

ability to talk and respond. The treatment group had

a shorter recovery time than patients taking only lactulose

(1.8 vs 2.1 days, P5.03). Adverse effects included epigas-

tric pain, hepatorenal syndrome, and significantly greater

bleeding in the control group comparedwith the treatment

group (37% vs 10%, P,.01).

A small RCT (n560) compared the efficacy of off-

label NTZwith rifaximin for the prevention of HE.2 Patients

included had a mean age of approximately 54 years old

and cirrhosis with at least one episode of HE—no active

gastrointestinal tract bleeding, no major psychiatric ill-

ness, and no renal insufficiency. The treatment group re-

ceived NTZ 500 mg twice daily for 24 weeks, while the

rifaximin group received 550mg twice daily for 24 weeks,

both drugs administered orally or through nasogastric

tube if necessary. The primary outcome was the remis-

sion rates of HE over the six-month treatment period.

After six months, patients in the NTZ group had a signif-

icantly greater time in remission compared with the rifax-

imin group (136 vs 67 days, P,.01). Compared with

baseline, NTZ showed significantly reduced INR (2.1 vs

1.6, P,.01) and increased albumin (2.4 g/dL vs 2.8 g/dL,

P5.03). Compared with rifaximin, NTZ demonstrated

significantly greater reduction in the Child-Pugh score

(range 0–15; mean difference [MD] 0.5 vs 0.7, P5.02)

and decreased serum ammonia (MD 10.4 vs 17.2

mmol/L, P5.045). Both groups showed a decrease in

ammonia and CHESS scores after 24 weeks without

any significant difference between the two groups. Side

effects in both groups were reported as minor and in-

cluded GI symptoms, dizziness, and headache, with

the only significant difference being a higher incidence

of diarrhea in the rifaximin group (13.3% vs 0%,

P5.04).
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Is nitrous oxide an effective
monotherapy for labor
pain?

EVIDENCE-BASED ANSWER
Yes. Nitrous oxide monotherapy is an effective mo-
dality for reducing labor pain by as much as 3 to 5
points on a 10-point pain scale compared with pla-
cebo, although it is less effective than alternative in-
haled therapies (SOR: A, systematic review of RCTs
and RCTs).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002024

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2012 systematic review of 26 RCTs (N52,959)

compared the efficacy of different inhaled analgesia

agents for pain management in labor.1 The review in-

cluded spontaneous and induced labor in both nullip-

arous and multiparous women during various stages of

labor. These RCTs compared pain relief outcomes in

patients receiving various concentrations of inhaled ni-

trous oxide ranging from 50% to 70% versus inhaled

flurane analgesics, placebo, no treatment and other

nonpharmacological interventions. Primary outcomes

included pain intensity, satisfaction with pain relief col-

lected within 48 hours after birth, sense of control in

labor, and satisfaction with childbirth experience. The

review found flurane derivatives to offer more pain relief

in the first stage of labor when compared with nitrous

oxide, as measured by lower pain intensity on a 0 to

100 visual analog scale (VAS) (3 trials; N570; mean

difference [MD] 14; 95% CI, 4.4–24) and higher pain

relief on a 0 to 100 VAS (2 trials; N570; MD –16; 95%

CI, –27 to –5.8). RCTs evaluating effects of nitrous ox-

ide compared with no treatment or placebo found less

pain relief in placebo/no treatment groups (2 trials;

N5310, N5509; mean difference [MD] –3.5; 95% CI

–3.8 to –3.3). Studies comparing different concentra-

tions of analgesics, different delivery systems, or in-

haled analgesics to TENs did not find a statistical

difference in outcomes.

A 2017 randomized control trial examined labor

pain relief in 120 nulliparous women with use of Ento-

nox inhalation compared with O2 inhalation.2 Patients

were in the active phase of labor (cervical dilation of 3–4

cm and effacement of 40%-50%) and randomly

assigned to receive inhaled Entonox (50% oxygen,

50% nitrous oxide) or inhaled oxygen alone at each

contraction, starting at the onset of contraction pain

and stopping with end of contraction pain. Patients

were asked to rate their pain severity 0 to 10 with a vi-

sual analog scale at the first, second, third, and fourth

hour of labor. Compared with placebo group, there

was better pain relief in the Entonox group in the first

hour (6.0 vs 8.5, P,.001), second hour (5.4 vs 8.1,

P,.001), third hour (1.3 vs 6.3, P,.001), and fourth

hour (0.28 vs 1.9, P,.001). Entonox therapy resulted

in more nausea compared with oxygen (59% vs 3.3%,

P,.001) as well as decreased duration of first (65

minutes vs 98 minutes, P,.001) and second stages

of labor (44 minutes vs 64 minutes, P,.001). No sig-

nificant complications were observed of Entonox use.

This study was limited by self-reported pain levels and

convenience sampling.

A 2013 RCT of 200 pregnant women examined the

effectiveness of nitrous oxide (Entonox) on labor pain

and labor delivery time compared with oxygen.3 The

RCT included women between 37 and 41 weeks ges-

tation of single fetal pregnancy, without
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polyhydramnios, oligohydramnios, or meconium dis-

charge. Patients were randomly assigned to either

the trial group (Entonox) or a control group (oxygen).

Selected therapy was initiated at start of active phase

of labor (cervical dilation 3–4 cm and effacement 40%-

50%), with patients self-administering therapy during

each contraction at onset of pain and stopping therapy

with end of pain. Analysis showed a reduction in the

mean duration of active phase with Entonox versus

oxygen control (4.1 hours and 5.3 hours, P5.03), along

with a decrease in mean pain severity during uterine

contractions (5.2 and 9.0, P,.005). No significant

complications were observed of nitrous oxide use,

and the most common side effect reported was leth-

argy (40.1%).
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Is observation a reasonable
management option for
toddler’s fracture?

EVIDENCE-BASED ANSWER
In children with toddler’s fractures, observation
may be reasonable for management because no
increased risks of fracture-related adverse out-
comes were observed and there may be de-
creased healthcare service utilization associated
with observation (SOR: B, systematic review of
retrospective cohort studies). In children around
two years old who experience a toddler’s fracture
observation may lead to fewer complications with
similar outcomes and patient/family satisfaction
when compared with casting (SOR: C, small cohort
study).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.
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This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

In 2022, a systematic review and meta-analysis of

four retrospective cohort studies (N5355) compared

the efficacy of immobilization with no immobilization

for treatment of toddler’s fractures in children.1 The

review defined toddler’s fractures as closed, nondis-

placed or minimally displaced, nonphyseal, spiral, and

oblique fractures of the tibia shaft in children up to six

years old. The review excluded reports of patients with

pathologic tibial fractures or those caused by a non-

trivial injury such as a motor vehicle accident. Patients

were predominantly male patients (70.4%) evaluated

in orthopedic clinics or emergency departments in

pediatric-only hospitals in the United States or Scot-

land. Patients in the immobilization cohort (N5327)

received either circumferential above-knee or below-

knee casts, splints, or custom removable devices

while those in the no immobilization cohort (N528)

received no intervention. The primary outcome was

a composite of fracture-related adverse events (dis-

placement, malunion, angulation, shortening, neuro-

vascular injury, or refracture). Secondary outcomes

were the composite of immobilization-related adverse

events (skin breakdown, infection, cast breakage, or

protracted limping), change in management, and

healthcare service utilization. Pooled analyses showed

no difference between immobilization versus no immo-

bilization with respect to composite fracture-related
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adverse outcomes (4 studies, N5355; risk difference

0; 95% CI, –0.09 to 0.09). Among patients who had

fracture immobilization, 8% had an adverse event

(most often skin breakdown or infection due to cast-

ing); however, this was not statistically significant (4

studies, N5327; absolute risk 0.08; 95% CI, –0.01 to

0.17). Change in management rates did not differ be-

tween immobilization and no immobilization cohorts.

Regarding healthcare service utilization, immobiliza-

tion resulted in fewer follow-up radiographs (1 study,

n575; mean difference [MD] 0.69; 95% CI, 0.15–1.2)

and about one fewer scheduled outpatient orthopedic

visits (1 study, N575; MD 0.96; 95% CI, 0.24–1.7). No

difference was observed in repeat emergency depart-

ment visits for immobilization when compared with no

immobilization. Limitations include lack of data on

pain, caregiver satisfaction, and outcomes associated

with specific types of immobilization.

A single-center prospective cohort study (n544)

examined the effectiveness of long leg casting for tod-

dler’s fracture compared with observation.2 Patients

had a mean age of 1.9 years old (52%male) with a tod-

dler’s fracture diagnosed within two weeks of present-

ing to a pediatric hospital emergency department.

Patients with fracture displacement.2mm,metabolic

bone disease, or suspected nonaccidental trauma

were excluded. The intervention group received four

weeks treatment of a long leg fiberglass cast applied

with the knee in flexion and ankle in neutral dorsiflexion

while observed patients were not casted. The primary

outcomes were the number of complications and ad-

ditional visits, and secondary outcomes were radio-

graphic displacement, family-reported outcome

scores, and family satisfaction survey results mea-

sured at eight weeks postdiagnosis. The casted group

experienced more complications than the observation

group (4 vs 0; 2 recasted for cast damage and 2 did not

tolerate the cast; P5.01), but none had skin break-

down. Patients in the cast versus observation group

had more additional visits, but the difference was not

significant (2 vs 0, P5.11). Neither group had radio-

graphic displacement. Family-reported outcome

scores improved in both groups over eight weeks

and were not significantly different between groups

during treatment. Similarly, no significant differences

were observed in family satisfaction scores between

groups.
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Do statins increase the risk
for the development of
diabetes?

EVIDENCE-BASED ANSWER
Statin therapy increases the risk of new-onset di-
abetes mellitus (SOR: A, 2 meta-analysis of ran-
domized controlled trials and observational studies).
High-intensity statins carry a higher risk of
development of new-onset diabetes compared with
low-intensity statins (SOR: B, meta-analysis of ob-
servational studies), with higher risk seen in atorvas-
tatin and rosuvastatin (SOR: B, large retrospective
cohort study).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001990

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2019 meta-analysis of 33 randomized controlled

trials (RCTs; N5163,688) examined new-onset diabe-

tes (NODM).1 Patients had a mean age of 59.9 years

old, with 18% to 100% male across the trials. Patients
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were included if they had hypercholesterolemia, ath-

erosclerotic cardiovascular disease (ASCVD) risk fac-

tors, previous myocardial infarction (MI) or acute

coronary syndrome (ACS), coronary heart disease

(CHD), congestive heart failure, or valvular heart dis-

ease. The intervention group received statin therapy,

whereas the control group included usual care or pla-

cebo. Follow-up ranged from 104 to 349 weeks. The

primary outcome was NODM that was defined as mul-

tiple criteria, including adverse events (unspecified),

one or two fasting blood glucose measurements

.126 mg/dL, positive oral glucose tolerance test,

WHO 1999 criteria, and starting a diabetes medication.

Statin “intensity” indicated potency of the statin used.

Compared with patients who did not take a statin,

patients who took any statin were significantly more

likely to develop NODM (21 RCTs, N5124,755; risk

ratio [RR] 1.09; 95% CI, 1.03–1.16). High-intense sta-

tins were significantly associated with a higher risk of

NODM compared with low-intensity statin therapy (21

RCTs, N5124,755; RR 1.11; 95% CI, 1.03–1.19;

I250%). This study was limited by different definitions

of NODM across the trials.

A 2017 meta-analysis of 20 observational studies

(N54,066,854) evaluated the development of diabetes

in patients taking statins versus not taking statins.2

Patients were adults, with a mean age of 56.9 years

old. No other demographic information was provided.

Follow-up duration across the studies ranged from 2 to

20 years, with a mean duration of 7.2 years. Studies were

included if they had at least 1,000 adult patients followed

for at least one year. The primary outcome was NODM

that was defined as receiving a diagnosis, taking diabetes

medications, self-report, biochemical markers, or a com-

bination of these. Compared with patients who did not

take a statin, patients who took any statin were signifi-

cantly more likely to develop NODM (19 studies,

N54,055,139; RR 1.44; 95% CI, 1.31–1.58). In addition,

compared with patients who took low-intensity statins,

patients who took the high-intensity statins were more

likely to develop NODM: simvastatin (8 studies,

N577,372; RR 1.38; 95% CI, 1.19–1.61), pravastatin (8

studies, N563,912; RR 1.39; 95%CI, 1.09–1.77), fluvas-

tatin (6 studies, N57,022; RR 1.39; 95% CI, 1.09–1.77),

rosuvastatin (6 studies, N538,155; RR 1.61; 95% CI,

1.31–1.98), and atorvastatin (7 studies, N551,121; RR

1.49; 95% CI, 1.31–1.70). This study was limited by

broad inclusion criteria and definitions of NODM.

A 2022 multicenter, retrospective cohort study

(n514,605,368) compared risk of NODM in new

patients of pitavastatin versus atorvastatin and rosu-

vastatin.3 Patients were adults (age.18 years old) from

10 hospitals in Korea and used statins for .180 days.

Patients were excluded if they had prior exposure to the

studied statins or other statins (including simvastatin,

pravastatin, lovastatin, or fluvastatin), or an exposure

to any oral hypoglycemic agent, glucagon-like

peptide-1 (GLP-1) receptor agonist, insulin, or had a se-

rum HbA1c .5.7%. The primary outcome was inci-

dence of NODM 180 days after starting statin therapy.

NODMwas defined as diagnosis of diabetes using ICD-

10, prescription of hypoglycemic agent, GLP-1 recep-

tor agonist, or insulin, and serum HbA1c level .6.5%.

Pitavastatin was associated with a significantly lower

risk of NODM compared with atorvastatin (hazard ratio

[HR] 0.69; 95%CI, 0.54–0.88) or rosuvastatin (HR 0.74;

95% CI, 0.55–0.99). No significant difference in the risk

of NODM was noted between atorvastatin and

rosuvastatin.
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Does erenumab provide
better prophylactic
treatment than topiramate
for patients with migraine
headaches?

EVIDENCE-BASED ANSWER
Yes. For episodic and chronic migraine, both top-
iramate and monoclonal antibodies against the
calcitonin gene-related peptide receptor (erenu-
mab, galcanezumab, fremanezumab, and eptine-
zumab) reduce monthly migraine days (MMDs)
compared with placebo, but topiramate has
a higher risk of adverse events (SOR: A, meta-
analysis of RCTs). Erenumab specifically reduces
MMDs more than topiramate with fewer adverse
events (SOR: B, systematic review and a single
head-to-head RCT).
Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002007

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2020 meta-analysis of 13 RCTs (N57,557) indi-

rectly compared topiramate and monoclonal antibod-

ies against calcitonin gene-related peptide receptor

(CGRPR) for the prophylaxis of episodic migraine.1 This

included testing efficacy and safety of erenumab, gal-

canezumab, fremanezumab, eptinezumab, and topir-

amate for 12 to 26 weeks. The trials involved

predominately female (5:1) patients 28 to 55 years old

diagnosed with episodic migraine and 5 to 12 migraine

days per month. Interventions included erenumab 70

to 140 mg subcutaneously monthly and topiramate 50

to 200 mg oral daily. The primary outcomes included

frequency of monthly migraine days (MMDs) and ad-

verse events. When each compared with placebo, the

monthly migraine days decreased with CGRPR mono-

clonal antibodies (13 trials, N53,326; mean difference

–1.6 days; 95% CI, –1.9 to –1.2; I2549%) and topira-

mate (4 trials, N51,032; mean difference –1.1 days;

95% CI, –1.6 to –0.59; I2546%) with no difference be-

tween the groups (–1.6 vs –1.1 days; P5.15). In

patients treated with topiramate compared with pla-

cebo, a higher risk of cognitive and sensory/pain ad-

verse events was observed (5 studies, N51,911; risk

ratio [RR] 2.2; 95% CI, 1.8–2.6; and 5 studies,

N51,911; RR 8.0; 95% CI, 4–16), while local site reac-

tions were more common with CGRPR monoclonal

antibodies than placebo (7 studies, N54,683; RR

1.6; 95% CI, 1.2–2.1). No difference was observed be-

tween the NNT for CGRPR monoclonal antibodies and

topiramate (6 vs 7; P5.39). The NNH was higher for

CGRPR monoclonal antibodies than topiramate (120

vs 9; P5.005). Limitations included different end points

among trials and differences in inclusion and exclusion

criteria.

In 2019, a systematic review of 11 RCT (including

a phase 2 and a phase 3 clinical trial) assessed the

benefit-risk profile of erenumab relative to propranolol,

topiramate, and onabotulinumtoxin A for migraine pro-

phylaxis in 4,992 patients.2 Compared with the prior

systematic review, eight trials uniquely evaluated

patients with chronic migraine while one trial overlap-

ped with the prior meta-analysis. Most patients were

female patients (.75%), with an average age of 40

years. Study duration was 12 to 16 weeks for chronic

migraines. Interventions of interest were subcutaneous

erenumab 70 or 140 mg monthly and oral topiramate

100 mg daily. The primary outcome was risk benefit of

prophylactic therapy for migraine as measured by NNT

and NNH. All prophylactic migraine treatments were

more likely to help than harm. Calculations were not

pooled. For chronic migraine treatment with topiramate

the NNT was four (1 trial, n559; 95% CI, 3–10) and 13

(2 trials, n5306; 95% CI not reported), NNH 13 (1 trial,

n559; 95% CI not reported), and 21 (2 trials, n5306;

95% CI, not reported). For chronic migraine, one trial

showed erenumab 140 mg (n5468) and 70 mg

(n5469) had an NNT of six (95% CI, 4–12) and seven

(95% CI, 5–13) and an NNH of 250 and 1,000 (95% CIs

not reported). The medications were not compared

head-to-head.

A 2022 double-blind and double-dummy RCT with

777 patients in Germany measured the reduction in

MMDs from baseline between erenumab and topiramate

and the percent of patients who discontinued treatment

because of AEs.3 Patients were 18 to 65 years old with

four or more MMDs who had not been treated with top-

iramate or a CGRPRmonoclonal antibody. Patients were
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randomly assigned to subcutaneous erenumab plus oral

placebo or oral topiramate plus subcutaneous placebo.

More patients achieved .50% reduction in MMDs from

baseline with erenumab compared with topiramate (55%

vs 31%; odds ratio [OR] 2.8; 95% CI, 2.1–3.7). Fewer

patients discontinued erenumab than topiramate be-

cause of adverse side effects (11% vs 39%; OR 0.19;

95% CI, 0.13–0.27). A limitation of this study was that

they did not include a placebo group to judge placebo

and nocebo effects. Another limitation was the possible

partial unblinding because of the typical side effects of

topiramate.
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In patients with elevated
blood pressure, does
resistance training reduce
blood pressure?

EVIDENCE-BASED ANSWER
Patients with elevated blood pressure who perform
regular resistance training experience small decrea-
ses in systolic and diastolic blood pressures com-
pared with patients who do not perform additional
physical training beyond normal daily activity (SOR:
A, meta-analysis of RCTs).
Compared with steady-state treadmill exercise or
controls, patients participating in a supervised, re-
sistance training regimen may have a significant de-
crease in systolic blood pressures (SOR:C, small RCT).
Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002027

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

In 2021, ameta-analysis of 13 randomized controlled

trials (N5417) compared resistance training (RT) with no

training on changes in blood pressure (BP) in adults with

prehypertension and hypertension.1 The review included

trials of between 8 and 16 weeks of duration (mean 12

weeks). Approximately 70% of patients were older than

60 years old. Patients with cardiovascular risk factors (eg,

overweight, obesity, prediabetes, and elevated choles-

terol) and those with known cardiometabolic disease

(eg, coronary heart disease, type 2 diabetes, and heart

failure) were included. Studies combining RT with other

types of training (eg, aerobic training) and lifestyle inter-

ventions (eg, nutrition, psychological interventions) were

excluded. Most studies included patients taking hyper-

tensive medications. Patients assigned to perform RT did

so two to 3 times per week, implementing between 7 and

15 total exercises per session, with 6 to 25 repetitions per

exercise, while those assigned to the control group did

not perform additional physical training beyond normal

daily activity. Studies evaluated the effects of RT on both

systolic blood pressure (SBP) and diastolic blood pres-

sure (DBP). RT decreased SBP (13 trials, N5417; mean

difference [MD] –6.2 mmHg; 95% CI, –8.3 to –4.0) and

DBP (13 trials, N5417; MD –3.7 mmHg, 95%, CI –5.2 to

–2.2). Elderly patients demonstrated similar reductions

when compared with controls in SBP (9 trials, N5302;

MD –5.7 mmHg; 95% CI –8.1 to –3.3) and DBP (9 trials,

N5302; MD –3.3 mmHg; 95% CI –4.7 to –1.8). Limita-

tions of the review included heterogenous blood pressure
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measurements (office vs 24-h BP) and the type, fre-

quency, and duration of RT across studies.

A small 2018RCTcompared theeffects of high-velocity

circuit resistance training (HVCRT) and steady-state tread-

mill training (TM) on blood pressure in 30 patients.2 The

study included mostly female patients older than 65 years

old and mean body weight of 81 kg. Approximately 78% of

the HVCRT group met cardiometabolic syndrome criteria

for elevated BP (systolic blood pressure . 130 mmHg

and/or diastolic bloodpressure.85mmHg) comparedwith

25% in the TM group and 43% of controls. Patients were

excluded if they regularly participated in structured exercise

programs or had any uncontrolled disease processes (in-

cluding cardiovascular disease). In the experimental proto-

cols, patients participated in a supervised, 12-week

exercise regimen three days per week, and those in the

control group did not alter their physical activity. Patients

in the HVCRT group completed 11 exercises with 12 repe-

titions of eachexercisewith a two-second controlled eccen-

tric phase and self-directed rest intervals. They completed

the exercises in the same order each time: chest press, leg

press, latissimus dorsi pull-down, seated rows, hip abduc-

tion, elbow extension, plantar flexion, and elbow flexion. In

the TM group, patients first underwent a three-week condi-

tioningperiod inwhich theywalkedon the treadmill until they

were able to complete a full 35 minutes of exercise. During

weeks 4 to 12, patients continued 35-minute workouts

three days/week and increased intensity until they were

within two bpm of their target heart rate (55% of heart rate

reserve using the Karvonen formula for maximum heart

rate). Patients in the HVCRT group had greater reduction

in systolic blood pressure compared with controls (mean

difference 216 mmHg; 95% CI, 225 to 26.4) and TM

(MD 210 mmHg; 95% CI, 220 to 20.4). In addition, di-

astolic blood pressure improved in the HVCRT group com-

pared with controls (MD –10 mmHg; 95% CI, 27.7 to 2

2.9), but not comparedwith theTMgroup. Limitationsof this

study include lackof blinding for physiologicmeasurements,

lack of intention-to-treat analysis, and small size.
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In adult patients with
gastroesophageal reflux
disease, is twice-daily
proton pump inhibitor
dosing more effective than
once-daily dosing in
relieving symptoms?

EVIDENCE-BASED ANSWER
Maybe not. In adults with refractory gastroesopha-
geal reflux disease, twice-daily dosing of rabeprazole
leads to onlyminor and inconsistent improvements in
symptoms compared with once-daily rabeprazole. It
is not known how other proton pump inhibitors, po-
tentially with different pharmacokinetics, would per-
form (SOR: C, randomized controlled trials with
inconsistent results).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002022

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A double-blinded randomized controlled trial (RCT)

completed in 2012 (n5337) assessed the efficacy of

once-daily versus twice-daily rabeprazole over the course

of eight weeks of treatment.1 Patients were adults (mean

age 65 years old) who had persistent symptoms and

esophagogastroduodenoscopy-proven reflux esophagitis
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despite standard proton pump inhibitor (PPI) therapy

(rabeprazole 10 mg daily) for at least eight weeks. Ex-

cluded patients had Barrett’s esophagus, active peptic

ulcer disease, or had undergone treatment for Helico-

bacter pylori infection in the previous six months. Patients

were randomized to one of three rabeprazole regimens: 10

mg twice daily (n5111), 20 mg once daily (n5113), or 20

mg twice daily (n5113). Endoscopic healing rate was the

primary outcome, and heartburn symptom improvement

was reported as a secondary outcome. Heartburn symp-

toms were rated on a four-point scale: none, mild (aware-

ness only), moderate (interfering with normal activities), or

severe (resulting in inability to perform normal activities).

Resolution of heartburn was defined as a rating of none.

Comparing the regimenswith equivalent total daily dose of

20 mg, the 10 mg twice-daily group had a significantly

greater rate of heartburn resolution compared with the

20 mg once-daily group at seven weeks (numerical data

not reported; P,.025). The higher total dose group taking

20 mg twice-daily also had significantly greater rates of

heartburn resolution compared with the 20 mg once-

daily group at seven weeks (numerical data not reported;

P,.025). This improvement in heartburn resolution per-

sisted at eight weeks only in the 20 mg twice-daily group

compared with the 10 mg twice-daily and 20 mg once-

daily groups (80% vs 74% and 56%, P,.025). No signif-

icant difference was observed between the 10 mg twice-

daily and 20mgonce-daily groups at eight weeks (P..05).

Rates of adverse drug reactions were reported to be sim-

ilar between the 10 mg twice-daily and 20 mg once-daily

groups but higher in the 20mg twice-daily group. This was

not defined further except to note a transient increase of

thyroid-stimulating hormone occurring in up to 7% of par-

ticipants and more common with twice-daily dosing. Be-

cause only one PPI was evaluated, it is unknown how

other PPIs, potentially with different pharmacokinetics,

would perform.

In 2016, a multicenter RCT (n578) compared the

efficacy of once-daily and twice-daily proton pump in-

hibitor (PPI) therapy at higher-than-standard dose for

the treatment of refractory gastroesophageal reflux dis-

ease.2 The mean age of patients was 63 years old, and

all had persistent symptoms despite treatment of at

least four weeks with standard PPI dosing. Patients with

malignancy, active peptic ulcer disease, previous gas-

trointestinal surgery, treatment with double-dose PPI in

the past four weeks, or treatment for Helicobacter pylori

in the previous six months were excluded. Researchers

randomly assigned patients to rabeprazole 20 mg daily

in the morning (n539) or rabeprazole 10 mg twice daily

(n539). At baseline and at four and eight weeks of treat-

ment, patients completed the self-administered Global

Overall Symptoms (GOS) questionnaire to assess upper

gastrointestinal symptoms including epigastric pain,

heartburn, regurgitation, bloating, nausea, excessive

belching, postprandial fullness, and early satiety; each

rated on a 1 (no problem) to 7 (very severe problem)

scale. All patients scored four or more points for at least

one symptom at baseline. Symptom improvement was

defined as achieving a score of two or less for each

symptom. The once-daily and twice-daily groups had

similar rates of symptom improvement after eight weeks

of treatment (42% and 49%, respectively; P5.384). For

individual symptoms at eight weeks, once-daily rabe-

prazole did not significantly improve epigastric pain

(3.2–2.1; P..05) or postprandial fullness scores

(2.5–1.8; P..05) compared with baseline; however,

the other six symptom scores significantly improved by

a minimum of 0.9 points and a maximum of 1.5 points

(P,.05 for each). In comparison, twice-daily rabepra-

zole significantly improved all eight symptom scores by

a minimum of 0.5 points and a maximum of 1.7 points

from baseline to eight weeks (P,.05 for each). Adverse

drug reactions were reported in only two patients, lower

extremity edema and nausea, but group assignment of

these two patients was not reported. Again, it is un-

known how other PPIs, potentially with different phar-

macokinetics, would perform.
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Is acupuncture an effective
treatment for diabetic
gastroparesis?

EVIDENCE-BASED ANSWER
Traditional Chinese acupuncture may help with
symptoms of diabetic gastroparesis as compared
with motility agents after four to 12 weeks of ther-
apy. Traditional Chinese acupuncture along with
motility agents may be more effective for symp-
toms of diabetic gastroparesis than motility agents
alone at four to 12 weeks (SOR: B, systematic
review and meta-analysis of low-quality random-
ized controlled trials [RCTs]). Acupuncture may
specifically improve nausea, vomiting, and early
satiety caused by gastroparesis (SOR: B, meta-
analysis of multiple low-quality RCTs). It is un-
clear whether acupuncture improves gastric
emptying time (no SOR given, conflicting meta-
analyses of low-quality RCTs).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002020

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2018 meta-analysis of 32 randomized controlled

trials (RCTs) (N52,601) evaluated the effectiveness of

traditional Chinese acupuncture for gastroparesis.1

The trials included adult patients 30 to 75 years old with

a diagnosis of diabetes (except 1 trial investigating

postsurgical gastroparesis), cardinal symptoms of gas-

troparesis, and confirmed delayed gastric emptying

time through radio imaging studies. Traditional Chi-

nese acupuncture was compared with sham acupunc-

ture, acupuncture with motility agents, or motility

agents alone. The acupuncture groups consisted of

electrical or manual therapy using variously defined

protocols for an average of 11 points per session for

an average of 28 sessions. Motility agents used in-

cluded mosapride (15–30 mg daily), cisapride (5 mg

daily), domperidone (10–30 mg daily), or the antihista-

mine cimetidine (10 mg TID). Before and after four to 12

weeks of treatment, symptoms were measured using

a validated scale (a 0–3 scale, 35severe or a 0–4 scale

such as Gastroparesis Cardinal Symptom Index,

45very severe) and evaluated for a 25% or greater re-

duction in symptom severity. Patient symptom scores

did not differ between sham and traditional acupunc-

ture at 12 weeks. Compared with motility agents, tra-

ditional acupuncture had a higher success rate of

treating gastroparesis after four to 12 weeks (12 trials;

N5963; risk ratio [RR] 1.3; 95% CI, 1.2–1.3). Com-

pared with motility agents alone, treatment with acu-

puncture and motility agents resulted in greater

symptom improvement at four to 12 weeks (17 studies;

N51,404; RR 1.2; 95% CI, 1.2–1.3). Limitations in-

cluded a high risk for allocation bias, reporting bias,

and the lack of ability to blind participants. In addition,

nine of the 31 studies investigating diabetic gastropa-

resis did not specify their diagnostic criteria for

diabetes.

A 2013 meta-analysis of 14 RCTs (N5914) exam-

ined the efficacy of acupuncture for the treatment of

nonorganic dyspepsia suggestive of gastroparesis.2

The trials included diabetic patients of all ages with dys-

peptic symptoms but no ulceration or gastric outlet ob-

struction on imaging. Patients received either

acupuncture/electro acupuncture or sham acupunc-

ture or standard therapy with prokinetic agents. Studies

included were those in which the main intervention was

acupuncture combined with acupuncture-related as-

sistant techniques performed two to seven times

weekly. Studies of moxibustion or acupuncture com-

bined with Chinese materia medica were excluded

due to likely confounding results. Outcomes measured

during a 14-day to 30-day intervention period were

patient-reported improvement of total dyspeptic symp-

toms, patient-reported improvement in a single dys-

peptic symptom, and effect of acupuncture on gastric

emptying by scintigraphy or imaging with radio-opaque

markers. Acupuncture improved total dyspeptic symp-

toms compared with either domperidone, cisapride,

mosapride, or sham electroacupuncture (8 trials,

N5521; standardized mean difference [SMD] –1.1;

95% CI, –1.7 to –0.52). Specific dyspeptic symptoms

studied included nausea and vomiting (5 trials, N5271;

mean score [MS] –0.44; 95% CI, –0.57 to –0.32), early

satiety/loss of appetite (6 trials, N5372; mean differ-

ence [MD] –0.24; 95% CI, –0.39 to 20.09), and stom-

ach fullness/bloating (6 trials, N5372; MD –0.41; 95%

CI, –0.61 to 20.21). The effect of acupuncture on dys-

peptic symptoms was scored into three levels:

Evidence-Based Practice Volume 27 • Number 2 • February 2024 37

HELPDESK ANSWERS

Copyright © 2023 by Family Physicians Inquiries Network, Inc. Unauthorized reproduction of this article is prohibited.

http://links.lww.com/FPIN/A277
http://links.lww.com/FPIN/A277


significant improvement, improvement, and no im-

provement. Each level had an effect index of .75%,

.25%, and ,25%, respectively. Seven trials observed

the effect of acupuncture on gastric emptying and

found mixed results. Limitations include a high risk of

selection bias, detection bias, attrition bias, and publi-

cation bias.

A 2022 meta-analysis of 59 RCTs (N54,373) com-

pared the efficacy of traditional Chinese acupuncture

therapies in treating diabetic gastroparesis.3 Patients

included were diagnosed with diabetic gastroparesis

on the basis of symptoms and abnormal physiological

test results, such as abnormal gastric motor function on

electrogastric examination and delayed gastric empty-

ing on scintillation scan. Patients with other types of

gastroparesis were excluded. Treatment groups re-

ceived one or more acupuncture therapies (eg, acu-

puncture, massage, moxibustion therapy alone or in

combination) combined with conventional Western

medicine treatment. Most studies had one month of

treatment course with patients receiving one or three

sessions per day. The control groups received standard

therapies including gastric motility drugs, hypoglycemic

drugs, and health education. The primary outcome of

the study included gastric-emptying rate, gastric

dynamic/secretion elements and effectiveness rate

while the secondary outcome was quality-of-life score,

fasting blood glucose, two-hour postprandial blood glu-

cose, and HbA1c level. Compared with conventional

therapies, combined treatment with acupuncture and

conventional therapies improved overall gastric empty-

ing effectiveness (42 trials, N5 3,394; RR 1.3; 95% CI,

1.2–1.3) measured by solid gastric emptying by radio-

opaque markers and gastroparesis symptoms (13 trials,

N51,020; RR 1.2; 95% CI, 1.2–1.3). Limitations in-

cluded the inability to blind the patients to therapies

and inclusion of different acupoint therapies.
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Is acupuncture combined
with usual medical care
more effective than usual
medical care alone for the
treatment of knee
osteoarthritis pain?

EVIDENCE-BASED ANSWER
Acupuncture in addition to usual medical care
improves pain, stiffness, and physical function in
patients with knee osteoarthritis as compared with
usual care alone. There is no reported benefit on
quality of life (SOR: B, 2 moderate-quality random-
ized control trials).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002019

This clinical question was developed as an HDA

through a standardized, systematic methodology

(HDA Methods, Supplemental Digital Content).

A 2012 three-armed, single-blinded, randomized

control trial (RCT) (n5120) compared acupuncture with

pharmacological treatment, sham acupuncture with

pharmacological treatment, and pharmacological treat-

ment alone in the treatment of knee osteoarthritis (OA).1

All patients had pain for greater than three months and

had a diagnosis of knee OA based on the American
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College of Rheumatology criteria and a Kellgren-

Lawrence (radiologic criteria) score of at least two.

Researchers excluded patients with intra-articular

injections in the past three months, oral steroid or anti-

platelet drug use, and history of gastrointestinal bleed.

The primary outcome measure was the Western

Ontario and McMaster Universities Arthritis (WOMAC)

index version VA3.1 (score 0–2,400) and its three sub-

scales (pain [0–500], stiffness [0–200], and physical

function [0–1,700]) at four, eight, and 12 weeks. The

WOMAC index is a validated knee and hip OA assess-

ment tool with a higher score meaning more severe

impairments. Secondary outcomes included visual an-

alog pain scale (VAS) score (scale 0–100) and a SF-

36v2 health assessment, which is a validated quality-

of-life assessment. Patients (mean age 62 years old)

were randomized into the three groups. Each group

received 60 mg of etoricoxib once daily for 60 days.

Patients in the acupuncture arm received acupuncture

treatment following a standardized protocol biweekly

for eight weeks. The sham acupuncture group received

treatment with retractable needles following the same

standardized treatment protocol and frequency as the

acupuncture group. Week 8 and 12 WOMAC scores

were improved in the acupuncture group compared

with the sham group and pharmacologic-only group

for pain, stiffness, and physical function (TABLE). VAS

scores were improved in the acupuncture group

compared with the sham group and the pharmacologic

group at eight and 12 weeks. No difference was ob-

served in quality-of-life assessment on the SF36v2 be-

tween groups at eight weeks. Limitations included short

duration of follow-up of participants and an inability to

blind acupuncturist.

A 2004 RCT with blinded evaluation (n597) com-

pared acupuncture with diclofenac and sham acupunc-

ture with diclofenac for the treatment of pain due to knee

OA.2 Patients had to be at least 45 years old with pain in

one or both knees for at least three months, clinically di-

agnosed OA based on American College of Rheumatol-

ogy criteria and at least grade I OA according to the

Ahlback classification (radiologic criteria). Exclusion crite-

ria were previous treatment with acupuncture, contrain-

dication to diclofenac, inflammatory, metabolic, or

neuropathic arthropathies, severe concomitant illnesses

that might interfere with the clinical evaluation of the pa-

tient, severe or generalized dermatopathy, pregnancy, or

existing treatment with antineoplastic, corticoid, or immu-

nosuppressive drugs. The primary outcomes were the

WOMAC index and its three subscales, pain in the knee

on a VAS (0–100), dosage of diclofenac accumulated,

and the profile of quality of life in the chronically ill (PQLC)

instrument (scores from 0–4 in domains of physical ca-

pability, physiological function, negative mood, social

functioning, and social well-being with higher score

meaning higher quality of life). Patients (mean 67 years

TABLE.WOMAC index and visual analog scale (VAS) pain scores for treatment of knee OA: acupuncture versus
sham acupuncture and pharmacology treatment

Subscore Acupuncture group vs Sham groupa
Acupuncture group vs pharmacologic

treatment only groupa

Week 8

WOMAC Pain 61 vs 117 61 vs 132

WOMAC Stiffness 13 vs 33 13 vs 34

WOMAC Physical Function 267 vs 504 267 vs 579

VAS Pain 15 vs 36 15 vs 40

Week 12

WOMAC Pain 78 vs 145 78 vs 154

WOMAC Stiffness 15 vs 40 15 vs 39

WOMAC Physical Function 322 vs 603 322 vs 653

VAS Pain 20 vs 43 20 vs 46
a P,.0005 for all comparisons. WOMAC Pain scale 0 to 500; WOMAC Stiffness scale 0 to 200; WOMAC Physical Function scale 0 to 1,700; VAS pain scale 0 to 100.
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old) in both the true acupuncture and sham acupuncture

groups received a bag of 21 tablets of 50 mg diclofenac

for the week with instruction to take the medication every

eight hours and to reduce the dose if symptoms im-

proved. Patients with risk factors received gastroprotec-

tive drugs. Patients in the true acupuncture group

received treatment following a standardized treatment

protocol weekly for 12 weeks. The placebo acupuncture

treatment group received treatment from the same spe-

cialist with retractable needles following the same treat-

ment protocol and frequency. TheWOMAC index used in

this study (range 0–96) was reduced in the true acupunc-

ture group comparedwith the control group overall (mean

difference [MD] 24; 95% CI, 15–33), as well as for the

subscales of pain (range 0–20) (MD 4.7; 95% CI,

2.9–6.5), stiffness (range 0–8) (MD 1.7; 95% CI,

0.8–2.5), and function (range 0–68) (MD 18; 95% CI,

11–24). The 0 to 100 VAS pain score was also signifi-

cantly improved in the acupuncture group comparedwith

control (MD 27; 95% CI, 19–35). The total number of

diclofenac tablets taken in the true acupuncture group

compared with the placebo acupuncture group was re-

duced by an average of 54 tablets (85 vs 139, P,.001).

No difference was observed in the PQLC instrument be-

tween the two groups. Limitations included short duration

of the study and inability to confirm blinding of the

participants.
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Is viscosupplementation
moreeffectiveatcontrolling
pain than steroid injections
for adult patients with
glenohumeral
osteoarthritis?
EVIDENCE-BASED ANSWER
For glenohumeral injection, viscosupplementation and
corticosteroid injections similarly decrease pain at three
and likely at six months (SOR: B, meta-analysis of
randomized controlled trials [RCTs] and observational
studies and a small, contradictory RCT).
Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000002028

This clinical question was developed as an HDA

through a standardized, systemic methodology (HDA

Methods, Supplemental Digital Content).

A 2019 meta-analysis of 15 studies (N51,594),

consisting of five randomized controlled trials (RCTs),

seven cohort studies and three case series, investi-

gated pain control with intra-articular injections of hya-

luronic acid (HA) for primary glenohumeral

osteoarthritis.1 All patients were adults at 18 years old

or older, with 27%-76% male. HA doses ranged from 2

mL to 8 mL, and frequency ranged from one dose to

three weekly doses; for the comparison group, a one-

time injection of betamethasone with marcaine or

three-weekly injections of methylprednisolone was

used. Studies were excluded if they did not report

a mean change in the visual analog scale (VAS) score

from baseline, did not have HA as an intervention of

study, or were literature reviews. The outcome in-

cluded VAS scores for pain (0–100 mm, higher score

indicating more severe pain). Compared with baseline,

intra-articular HA significantly reduced pain at three

months (8 studies, N5975; mean difference [MD]

26.2 mm; 95% CI, 22.0–30.3 mm) and six months (8

studies, N5975; MD 29.5 mm; 95% CI,

25.5–33.4 mm). No significant difference was
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observed between the HA and corticosteroid injection

groups at six months (2 studies, N5354; data not pro-

vided). The difference between the two groups at three

months was not provided. Limitations included lack of

standardization of HA and corticosteroid treatment ad-

ministration and technique.

A 2022 single blinded RCT (n577) compared HA in-

jection with steroid injection for pain relief with primary

glenohumeral osteoarthritis (OA).2 Patients were adults

with the age range of 57 to 88 years old (mean 72), with

96% female. Patients were included if they had a baseline

pain score of at least three on a 0 to 10 cm VAS, attemp-

ted conservative treatment for at least three months, and

had never had shoulder surgery on the affected shoulder.

Excluded were patients who had previous viscosupple-

mentation, complete rotator cuff injuries, corticosteroid

use in the prior two months, taking immunosuppressive

medications or anticoagulants, neurological injury to the

affected limb, or cognitive deficits. Before treatment,

patients were categorized as mild (19%), moderate

(37%), or severe (44%) arthrosis by Samilson and Prieto

classification (based on radiographic findings). Patients

were treated either with a single intra-articular injection

of 6 mL of HA (n541) or a single intra-articular injection of

20 mg triamcinolone diluted in saline (n536), all using

ultrasound guided posterior approach. Patients were fol-

lowed with VAS self-reports at one week and then again

at one, three, and six months. Among those with severe

OA at baseline, decreases in VAS scores were noted in

both treatment groups at three months with no statistical

comparison provided, and the decrease in VAS was sus-

tained at six months only in the HA group (HA, 8.6 at

baseline, 8.0 at 1 week, 7.5 at 1 month, 7.4 at 3 months,

and 7.2 at 6 months vs triamcinolone, 9.1 at baseline, 6.5

at 1 week, 6.0 at 1 month, 7.0 at 3 months, and 8.9 at 6

months; statistical comparisons between the 2 groups not

provided). The same trend was noted among those with

either mild or moderate OA at baseline, categorized to-

gether as “nonsevere” (HA, 8.1 at baseline, 7.0 at 1 week,

5.0 at 1 month, 5.0 at 3 months, and 4.9 at 6 months vs

triamcinolone, 8.3 at baseline, 4.8 at 1 week, 4.1 at 1

month, 6.2 at 3 months, and 7.8 at 6 months; statistical

comparisons between the 2 groups not provided). This

study was limited by lack of statistical analysis and lack

of blinding of the physician and investigators.
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Does topical NSAID use in adults increase the risk of
gastrointestinal bleeding compared to oral NSAID use?
EVIDENCE-BASED ANSWER
Yes. When used for the treatment of knee osteoar-
thritis, topical nonsteroidal anti-inflammatory drugs
(NSAIDs) have a lower risk of composite adverse
gastrointestinal events, including bleeding, compared
with oral NSAIDs (SOR: A, network meta-analysis of
randomized controlled trials and cohort trials).

Copyright © 2023 by Family Physicians Inquiries Network, Inc.

DOI 10.1097/EBP.0000000000001956

This clinical questionwas developed as a HDA through

a standardized, systemic methodology (HDA Meth-

ods, Supplemental Digital Content).

A 2021 network meta-analysis of 122 randomized

controlled trials (RCTs) and two propensity score–

matched cohort studies (N547,113) compared the effi-

cacy and safety of pharmacologic treatment, including

topical and oral nonsteroidal anti-inflammatory drugs

(NSAIDs) for knee osteoarthritis (OA).1 Seven of the studies

compared topical NSAIDs, such as diclofenac gel, with

oral NSAIDs. Patients were adults diagnosed with knee

OA who participated in a nearly four-week trial. Outcomes

included pain relief, functional improvement, risk of GI ad-

verse effects (AEs, such as dyspepsia, abdominal pain,

vomiting, heartburn, bleeding ulcer, rectal bleeding, and

melena), risk of cardiovascular AEs, and risk of withdrawal

due to AEs. The meta-analysis compared the efficacy and

safety between topical NSAIDs, acetaminophen, or oral

NSAIDs. The risk of GI AEs was lower in the topical NSAID

group than in the oral NSAID group (79 RCTs, N55,869;

relative risk [RR] 0.46; 95% credible interval, 0.34–0.6). In

the cohort studies, the primary outcome of propensity

score–matched cohort studies comparing topical NSAIDs

with acetaminophen or oral NSAIDs was all-cause mortal-

ity with secondary outcomes of significant CV disease,

venous thromboembolism, and GI bleeding in one year.

Topical NSAIDs showed a lower risk of GI bleeding at one-

year follow-up (2 studies, n5not reported; hazard ratio

[HR] 0.71; 95% CI, 0.51–1.0).

A 2021 retrospective database analysis from Japan

(n5180,371) evaluated the risk of GI events and medical

costs associated with NSAID use in patients with OA alone

or with chronic low back pain.2 Most of the patients

identified were adults between 50 and 60 years (33% of

study patients) who were not prescribed analgesics in the

prior sixmonths. Patientswere followed for amedian of 857

days. Patients prescribedNSAIDs in any formulation as first-

line therapy had an incidence rate of GI-related events of

9.97 per 10,000 person-years (95% CI, 8.9–11). Gastric

ulcers with or without bleeding, duodenal ulcers with or

without bleeding, and acute hemorrhagic gastritis were

GI-related events identified. The incident rate of GI-related

events for those with underlying GI comorbidities was 12

per 10,000 person-years (95% CI, 9.8–19). After adjusting

covariates, the incident rate for topical NSAID (patches,

other transdermal, or suppository) userswas lower than that

of oral NSAID users (RR 0.75; 95% CI, 0.38–1.47). Those

olde than 60 years had a higher risk of developingGI events

after NSAID treatment (oral or topical) compared with youn-

ger patients. Longer duration and more consistent NSAID

use, both oral and topical (defined as used .70% of sup-

plied days), increased the risk of GI events (19.38 per

10,000 person-years; 95%CI, 14.2–24.5). The study’s lim-

itations included limited data availability for .65 years old

and no data for the elderly .75 years old.
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