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Evidence Pyramid — Publication Types

Higher Quality of Information
Fewer Articles
r 3
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Lower Quality of Information
More Articles
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Showing results for metformin f
. . . . show graphics (4)
Metformin in the treatment of adults with type 2 diabetes mellitus grap
...lower doses of metformin may not provide desired glucose lowering and may not be safer. If SUMMARY AND RECOMMENDATIONS
metformin is initiated, kidney function should be monitored closely. For patients taking metformin —
whose eGFR falls ... i— INTRODUCTION v
Dosing Y MECHANISM OF ACTION

summary and recommendations
SUGGESTED APPROACH TO THE USE OF METFORMIN

Patient selection

Metformin for treatment of the polycystic ovary syndrome Contraindications

...are more effective than metformin for live-birth rates, the most important outcome. Early ovulation

induction trials suggested better results with metformin alone or metformin plus clomiphene when Pretreatment evaluation

compared ... Dosing
. topic
Adding metformin to oral contraceptives o
Monitoring
Summary and recommendations . v
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Topic  Graphics (4)

Qutline \

SUMMARY AND RECOMMENDATIONS
INTRODUCTION

MECHANISM OF ACTION

SUGGESTED APPROACH TO THE USE OF
METFORMIN

Patient selection
Contraindications
Pretreatment evaluation

Dosing

AUTHOR: Deborah | Wexler, MD, MSc
SECTION EDITOR: David M Nathan, MD
DEPUTY EDITOR: Katya Rubinow, MD

Contributor Disclosures

INTRODUCTION

| =

© & < A [

All topics are updated as new evidence becomes available and our

peer review process is complete.

Literature review current through: Oct 2023.
This topic last updated: May 04, 2023. Y

In the absence of contraindications, metformin is considered the initial medication of choice for
hyperglycemia in type 2 diabetes (E5 table 1). Metformin therapy (in the absence of contraindications)
can be initiated, concurrent with lifestyle intervention, at the time of diabetes diagnosis [1,2]. \‘

* (See "Initial management of hyperglycemia in adults with type 2 diabetes mellitus".)
fo (See "Prevention of type 2 diabetes mellitus”, section on 'Metformin'.)

* (See "Metformin for treatment of the polycystic ovary syndrome".)

The pharmacology, efficacy, contraindications, and side effects of metformin for the treatment of

* (See "Gestational diabetes mellitus: Glucose management and maternal prognosis", section on 'Metformin'.)
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Serum androstenedione o OC versus OC-

L/ min/373 me -

Serum androstenedione on OC Choosing a second diabetes Choosing GLP-1 RAs versus Metformin toxicity: Rapid Initial glucose-lowering therapy

versus OC-metformin agent: Adults with type 2 diabetes SGLT2i: Adults with type 2 overview of emergency for adults with type 2 diabetes
taking metformin with A1C >9% diabetes taking metformin with management mellitus with eGFR 2 and glucose
and eGFR >15 mL/min/1.73 m2* A1C above goal but <9% and eGFR levels <250 mg/dL (13.9 mmol/L)

>15 mU/min/1.73 m2
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< Back What's New

Our editors select a small number of the most important updates and share them with you via What's New. See these updates by clicking on the specialty you are interested in below. You may also enter "What's
new" in the search box.

Find Out What's New In:

Practice Changing UpDates Gastroenterology and hepatology Palliative care

Allergy and immunology Geriatrics Pediatrics

Anesthesiology Hematology Primary care

Cardiovascular medicine Hospital medicine Psychiatry

Dermatology Infectious diseases Pulmonary and critical care medicine
Drug therapy Nephrology and hypertension Rheumatology

Emergency medicine Neurology Sleep medicine

Endocrinology and diabetes mellitus Obstetrics and gynecology Sports medicine (primary care)
Family medicine Oncology Surgery
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AUTHORS: April F Eichler, MD, MPH, Sadhna R Vora, MD All topics are updated as new evidence becomes available and our peer
INTRODUCTION review process is complete.

Contributor Disclosures

Literature review current through: Nov 2023.
OBSTETRICS, GYNECOLOGY AND WOMEN'S This topic last updated: Nov 29, 2023.

HEALTH (October 2023)

Valacyclovir for prevention of congenital
cytomegalovirus infection

INTRODUCTION

OBSTETRICS, GYNECOLOGY AND WOMEN'S
HEALTH (April 2023, Modified October 2023) This section highlights selected specific new recommendations and/or updates that we anticipate may change

. . : usual clinical practice. Practice Changing UpDates focus on changes that may have significant and broad impact on
Respiratory syncytial virus vaccination in

pregnancy practice, and therefore do not represent all updates that affect practice. These Practice Changing UpDates,

reflecting important changes to UpToDate over the past year, are presented chronologically, and are discussed in
PEDIATRICS (October 2023) greater detail in the identified topic reviews.

Immunoprophylaxis for severe respiratory
syncytial virus in infants

INFECTIOUS DISEASES (September 2023) OBSTETRICS, GYNECOLOGY AND WOMEN'S HEALTH (October 2023)
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You receive the entire UpToDate library of specialties with your subscription. Click on a section below to view a detailed list of topics associated with that particular
section. If you'd like to see the table of contents for other specialties, click here.
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Outline <
Lexicomp®
Brand Names Access Lexicomp Online for additional drug information, tools, and databases.
us Copyright 1978-2023 Lexicomp, Inc. All rights reserved.
Canada
Contributor Disclosures
Pharmacologic Category (For additional information see "Adapalene: Patient drug information” and see "Adapalene: Pediatric drug information”)
Dosing For abbreviations, symbols, and age group definitions used in Lexicomp (EF show table)
Adult Brand Names: US
- Adult Dosing Differin; Differin [OTC]

- Kidney Impairment
Brand Names: Canada

Differin; Differin XP

- Hepatic Impairment

- Older Adult
Pediatric Pharmacologic Category
- Pediatric Dosing Acne Products; Retinoic Acid Derivative; Topical Skin Product, Acne

- Kidney Impairment

Dosing: Adult

~ Hanatic Tmnairmant
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< Back Patient Education

UpToDate offers two levels of content for patients:
+ The Basics are short overviews. They are written in accordance with plain language principles and answer the four or five most important questions a person might have about a medical problem.
+ Beyond the Basics are longer, more detailed reviews. They are best for readers who want detailed information and are comfortable with some medical terminology.

Learn more about UpToDate's patient education materials.

To browse the available patient education topics in UpToDate, click on a category below.

Adult general health Digestive system Lung disease

Allergies and asthma Ear, nose, and throat Mental health

Anesthesia Emergency medicine Nutrition, diet, and weight
Autoimmune disease Eyes and vision Pregnancy and childbirth
Blood disorders Heart and blood vessels Senior health

Bones, joints, and muscles Home health Sexual and reproductive health

Brain and nerves Hormones Skin, hair, and nails
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< Back Allergies and asthma

The Basics  Beyond the Basics

"The Basics" are short (1 to 3 page) articles written in plain language. They answer the 4 or 5 most important questions a person might have about a medical problem. These articles are best for people who want a
general overview.

Expand All
Allergies v
Anaphylaxis v
Asthma v
Dermatitis v
Food allergy v
Hives and angioedema Z

(i colw) Topics by Specialty )
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You have access to the entire UpToDate® library of specialties with your subscription. Click on one of the specialties below to see sections associated with each.

Allergy and Immunology Geriatrics Pediatrics
Anesthesiology Hematology Primary Care (Adult)
Cardiovascular Medicine Hospital Medicine Primary Care Sports Medicine (Adolescents and
Adults)
Dermatology Infectious Diseases
Psychiatry
Emergency Medicine (Adult and Pediatric) Nephrology and Hypertension
Pulmonary and Critical Care Medicine
Endocrinology and Diabetes Neurology
Rheumatology
Family Medicine and General Practice Obstetrics, Gynecology and Women's Health
Sleep Medicine
Gastroenterology and Hepatology Oncology

General Surgery Palliative Care
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< Back Dermatology

You receive the entire UpToDate library of specialties with your subscription. Click on a section below to view a detailed list of topics associated with that particular
section. If you'd like to see the table of contents for other specialties, click here.
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Acne and rosacea Genodermatoses Photodermatology YN L J&Jﬂ
Bullous disease Hair and scalp disease Skin and systemic disease 5,15 3929 Ceond
Cosmetic dermatology Infections and infestations Society guidelines in Dermatology

Cutaneous lymphoma Melanocytic lesions and disorders of pigmentation Urticaria and angioedema

Dermatitis Nonmelanoma skin cancer and related disorders What's new in dermatology

Dermatologic diagnosis Other topics in dermatology Patient Education

2,5 3)ly 5 Lol 5550 Lol ren gt i )5 Hlg e |, oY 8



metformin guidelines

Calculators

Contents v

< Back All

Adult Pediatric

Showing results for metformin guidelines

Metformin for treatment of the polycystic ovary syndrome

...are more effective than metformin for live-birth rates, the most important outcome. Early ovulation
induction trials suggested better results with metformin alone or metformin plus clomiphene when

compared

Summary and recommendations

Drug Interactions

Patient

X B @ Help v 8 behdasht utdos Sign out

UpToDate Pathways

Graphics Collapse Results

@ Metformin

General Pediatric Patient

View Full Topic

Metformin: Drug information
Dosing

Adult

Kidney Impairment (Adult)

Metformin in the treatment of adults with type 2 diabetes mellitus

Hepatic Impairment (Adult)

..Although some guidelines and experts endorse the initial use of these alternative agents as

monotherapy or in combination with metformin, we prefer initiating a single agent (typically

metformin) and then ...
Society guideline links

Summary and recommendations

obDate metformin guideline

Calculators

Contents v

Drug Interactions

Older Adult

Pediatric See Pediatric tab above for full pediatric topic

Adverse Reactions v

Brand Names v

oS (o0 Iy (s (Y S e a0 S je (g9, p SSISTL

@ Help v

_.. behdasht utdos v CME 500+ Sign out

UpToDate P.

< Back

So

ty guideline links: Contact dermat D@3 < AR

Outline

. A e .<
LS"""J'Q’B ‘@Lu Gaao o
Gble sl pYals
International
(Mol 51 el Galizes
YL sla Yo l8

Introduction

Canada

United States

Lol yo o g Lg,l conxio
Sl JolS e 4 S

United Kingdom

Europe

Japan

[& RELATED TOPICS

Society guideline links: Atopic dermatitis

aate e e e e S =

Introduction

This topic includes links to society and government-sponsored guidelines from selected countries and regions around
the world. We will update these links periodically; newer versions of some guidelines may be available on each
society's website. Some societies may require users to log in to access their guidelines.

The recommendations in the following guidelines may vary from those that appear in UpToDate topic reviews.
Readers who are looking for UpToDate topic reviews should use the UpToDate search box to find the relevant content.

Links to related guidelines are provided separately. (See "Society guideline links: Atopic dermatitis".)

International

o O International Eczema Council (IEC): Chronic hand eczema guidelines (2021)

Canada

o [ canadian Dermatology Association (CDA): Canadian hand dermatitis management guidelines (2010)
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—> SUMMARY AND RECOMMENDATIONS

« Initial therapy - In the absence of specific contraingicatie ¥e suggest metformin as
initial therapy in most patients with type 2 diabetes (Grade 2B) (g table 1). Metformin is
considered initial pharmacologic therapy over othe

drugs because of glycemic
efficacy, absence of weight gain and hypoglycemia, general tolerability, and favorable cost.
It can be initiated at the time of diabetes diagnosis, along with consultation for lifestyle
intervention. For highly motivated patients with glycated hemoglobin (A1C) near target
(<7.5 percent), a three- to six-month trial of lifestyle modification before initiating
metformin is reasonable. (See 'Clinical outcomes' above and "Initial management of
hyperglycemia in adults with type 2 diabetes mellitus”, section on 'Choice of initial therapy"
and "Initial management of hyperglycemia in adults with type 2 diabetes mellitus”, section




3 UploDate metformin X B @ Help v 8 hehdasht utdos v CME 50 Sign out

Contents v Calculators Drug Interactions UpToDate Pathways
Grade 2B recommendation

A Grade 2B recommendation is a weak recommendation; alternative approaches may be better for some patients under some circumstances.
Explanation:

A Grade 2 recommendation is a weak recommendation. It means "this is our suggestion, but you may want to think about it." It is unlikely that you should follow the
suggested approach in all your patients, and you might reasonably choose an alternative approach. For Grade 2 recommendations, benefits and risks may be finely
balanced, or the benefits and risks may be uncertain. In deciding whether to follow a Grade 2 recommendation in an individual patient, you may want to think about your
patient's values and preferences or about your patient's risk aversion.

Grade B means that the best estimates of the critical benefits and risks come from randomized, controlled trials with important limitations (eg, inconsistent results,
methodologic flaws, imprecise results, extrapolation from a different population or setting) or very strong evidence of some other form. Further research (if performed) is
likely to have an impact on our confidence in the estimates of benefit and risk, and may change the estimates.

I Regqmmendation gradesl
1.} Strong recommendation: Benefits clearly outweigh the risks and burdens (or vice versa) for most, if not all, patients
2] Weak recommendation: Benefits and risks closely balanced and/or uncertain

Evidence grades

e High-quality evidence: Consistent evidence from randomized trials, or overwhelming evidence of some other form

Moderate-quality evidence: Evidence from randomized trials with important limitations, or very strong evidence of some other form
Low-quiality evidence: Evidence from observational studies, unsystematic clinical observations, or from randomized trials with serious flaws

For a complete description of our grading system, please see the UpToDate editorial policy.
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Input
WBC | ‘ |ce|ls.fmicroL v
Eosinophils S %
Result
Important: Inputs must be complete to perform calculation.
Absolute eosinophil count | ‘cellsfmicroL hd
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n Aveid combination Monitor therapy A Noknown interaction
Q. Enter ltem Name
n Consider therapy medification £ No action needed More about Risk Ratings v
X Acetaminophen
39 Results
Clear View interaction detail by clicking on link(s) below.
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Acetaminophen
Dasatinib

Display complete list of interactions for an
individual item by clicking item name. Add
another item to analyze for potential interactions.

Acetaminophen
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Acetaminophen
SORAfenib

Acetaminophen
Vaccines

Acetaminophen
Alcohol (Ethyl)

NOTE: This tool does not address chemical
compatibility related te I.V. drug preparation or
administration

Acetaminophen
Busulfan

Acetaminophen
© 2023 UpToDate, Inc. and/or its affiliates. All CarBAMazepine

Rights Reserved.
Acetaminanhen

oL b (29,05 obS 5 (aloed s9)l0 b (29,0 obF «ploond (59,00 b (ploond (55,0 slaSas Julow 4 Sledlbl oL

B3l 0 p9)l0



g g lo alas ol goumlice (gl o alol 5l amy o o 0y soxin (g0, 0 Hla50 90 (59,10 AL g plail (ol
olad wile og ks ISl oS solge g g yls 5l slanlow g 00,5 LS g5l 8l (g9, o caiylo J3Ia5 Jai o a0 (59,10 b aS (olse
O ygods 9,00 90 pb il aiils 349 ol (59,00 99 oy pgyle JHIW (Keks vy p a4 jlo aS aylld 0 0eh e 0ols

Sgds oo 0018 HLiS gyl 9 w30 IS5 e saials § 045 ANAlYZE (sai ;T GG b s 09 o g aillos
aalow S godalin (al i)l S pb sl By wiz 70 b gt s 4y aiiiie b0 BB b pU 5,k 5l g ls

3529 9,0 pb slacend plu ;o By 1l aS (69,050 ,0 Ll w)lo 0429 Wigd oo £9,8 B> iz (ul b aS Slagls b 5l

60;7(...» o)|5 J,cls )5104.1 5)‘\3 ‘BL’ sj)lé ;S_, L .‘09)).9 uLc)‘Ua‘ QS’L’)L‘ 61).' )ia.) u)L&d.u M sbb)L JJlB Lbj)‘.) “L.ul_: mlo

Caw g 5l 9,0 S pb Bl jglateds 0 5 o 1,8 eolinl 0550 o] (slatl B aix gt (gl aSLI L g 0 o g
69M&_i>|0L7L>| ‘51).3 D¢l oo RS 5)L> ral.i cJl> u;‘ )0543..2‘0).3 |) 5)\0 'ol.i )bfje&gc;w)l; oﬁyﬁ@edlﬁj)lo

A el ools Lol was (g9 samio S New list ol b wos

dlae slag,lo oL ol ;o 05d oo 0ols lid wjls pg)ls J31a5 a5 golge g lag,lo 51 slanlow cooins mls gaxan o

g o bl paal Glae A, B, C, D, X slacads ;o (jlojen O ras sllaay s e cos 4

n Avoid combination Meonitor therapy A No known interaction

Consider therapy modification Mo action needed More about Risk Ratings \d

Avoid Combination

Data demonsirate that the specified agents may interact with each other in a clinically
significant manner. The risks associated with concomitant use of these agents usually
outweigh the benefits. Concurrent use of these agents should generally be avoided.

Consider Therapy Medification
|—,I Data demonsirate that the two medications may interact with each other in a clinically
igni it manner. A patient-specific it must be ducted fo determine
whether the benefits of concomitant therapy outweigh the risks. Specific actions must be
taken in order fo realize the benefits and/or minimize the risks resulting from concomitant
use of the agents. These actions may include aggressive monitoring, empiric dosage
changes, or choosing alternative agents.

Monitor Therapy

Data demonstrate that the specified agents may interact with each other in a clinically
significant manner. The benefits of concomitant use of these two medications often
outweigh the risks. An appropriate monitoring plan should be implemented to identify
potential negative effects. Dosage adjustments of one or both agents may be needed in
some patients.

No Action Needed
Data demonsirate that the specified agents may interact with each other, but there is litile
to no evidence of clinical concern resulting from their concomitant use

No Known Interaction
A Data have not demonstrated either pharmacodynamic or pharmacokinetic interactions
between the specified agents
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A 53-year-old man presents with the acute onset of crushing chest pain. Physical examination reveals hypatension, elevated jugular
venous pressure, but no evidence of pulmonary edema. The diagnosis is established from the electrocardiogram ([z]waveform 1A-B).

CASE 2

O S

"A patient has a history of recurrent syncope. What is the diagnosis ([=] waveform 2A-B)?
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