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Preface

With the 29th edition of First Aid for the USMLE Step 1, we continue our commitment to providing students with
the most useful and up-to-date preparation guide for the USMLE Step 1. This edition represents an outstanding

revision in many ways, including:
= 85 entirely new or heavily revised high-vield topics reflecting evolving trends in the USMLE Step 1.

» Extensive text revisions, new mnemonics, clarifications, and corrections curated by a team of more than 40
medical student and resident physician authors who excelled on their Step 1 examinations and verified by a team
of expert faculty advisors and nationally recognized USMLE instructors.

= Updated with 115 new and revised diagrams and illustrations as part of our ongoing collaboration with

USMLE-Rx (MedIQ Leamning, LLC).

» Updated with 35+ new full-color photos to help visualize various disorders, descriptive findings, and basic
science concepts. Additionally, revised imaging photos have been labeled and optimized to show both normal
anatomy and pathologic findings.

= Updated study tips on the opening page of each chapter.
* Improved integration of clinical images and illustrations to better reinforce and learn key anatomic concepts.
= Improved organization of text, igures, and tables throughout for quick review of high-yield topics.

* Revitalized coverage of current, high-yield print and digital resources in Section IV with clearer explanations of
their relevance to USMLE Step 1 review.

= Real-time Step 1 updates and corrections can be found exclusively on our blog, www.firstaidteam.com.

We invite students and faculty to share their thoughts and ideas to help us continually improve First Aid for the
USMLE Step 1 through our blog and collaborative editorial platform. (See How to Contribute, p. xvii.)

Louisville Tao Le

Boracay Vikas Bhushan

St. Louis Matthew Sochat

New York City ~ Yash Chavda

Phoenix Vaishnavi Vaidyanathan
New York City  Jordan Abrams
Pittsburgh Mehboob Kalani

San Francisco  Kimberly Kallianos

Xi



Special Acknowledgments

This has been a collaborative project from the start. We gratefully acknowledge the thousands of thoughtful
comments, corrections, and advice of the many medical students, international medical graduates, and faculty who

have supported the authors in our continuing development of First Aid for the USMLE Step 1.

For support and encouragement throughout the process, we are grateful to Thao Pham, Jinky Flang, and Jonathan
Kirsch, Esq. Thanks to Louise Petersen for organizing and supporting the project. Thanks to our publisher, McGraw-
Hill, for the valuable assistance of its staff, including Bob Boehringer, Jeffrey Herzich, Laura Libretti, Jim Shanahan,
and Christina Thomas.

We are also very grateful to Dr. Fred Howell and Dr. Robert Cannon of Textensor Ltd for providing us extensive
customization and support for their powerful Annotate.co collaborative editing platform (www.annotate.co), which
allows us to efficiently manage thousands of contributions. Thanks to Dr. Richard Usatine and Dr. Kristine Krafts
for their outstanding image contributions. Thanks also to Jean-Christophe Fournet (www.humpath.com), Dr. Ed
Uthman, and Dr. Frank Gaillard (www.radiopaedia.org) for generously allowing us to access some of their striking

photographs.

For exceptional editorial leadership, enormous thanks to Christine Diedrich and Emma Underdown. Thank you
to our USMLE-Rx/ScholarRx team of editors, Ruth Kaufman, Janene Matragrano, Susan Mazik, Isabel Nogueira,
Sharon Prevost, Sally Rineker, Jen Shimony, and Hannah Warmnshuis. Special thanks to our indexer Dr. Anne
Fifer. We are also grateful to our medical illustrator, Hans Neuhart, for his creative work on the new and updated

illustrations. Lastly, tremendous thanks to Graphic World, especially Anne Banning, Sandy Brown, Gary Clark, and
Cindy Geiss.

Louisville Tao Le

Boracay Vikas Bhushan

St. Louis Matthew Sochat

New York City ~ Yash Chavda

Phoenix Vaishnavi Vaidyanathan
New York City  Jordan Abrams
Pittsburgh Mehboob Kalani

San Francisco Kimberly Kallianos

Xii



General Acknowledgments

Each year we are fortunate to receive the input of thousands of medical students and graduates who provide new
material, clarifications, and potential corrections through our website and our collaborative editing platform.
This has been a tremendous help in clarifying difhcult concepts, correcting errata from the previous edition, and
minimizing new errata during the revision of the current edition. This reflects our long-standing vision of a true,
student-to-student publication. We have done our best to thank each person individually below, but we recognize
that errors and omissions are likely. Therefore, we will post an updated list of acknowledgments at our website, www.
firstaidteam.com/bonus/. We will gladly make corrections if they are brought to our attention.

For submitting contributions and corrections, many thanks to Mostafa Ahmed Abdellah, Khalil Abuzaina, Raghav
Acharya, Aisha Adigun, Kimiko Agari, Diana Agosto, Adelaide Agyepong, Begum Ahmed, Syed Awais Ahmed, Tarun
Ahuja, Oluwabukola Ajagbe, Mythri AK, Nesar Akanda, Nataly Kobra Akbarshahi, Ahmad Akhtar, Ali Akhtar, Pavel
Aksionav, Feruze Aksoy, Amer Al Homssi, Tamara Al Maktar, Marwan Alahiri, Khaled Omar Alameddine, Michael
Alavi, Mejbel Alazemi, Iyad Albustami, Syed Ali, Moatasem Al-Janabi, Sameer Almaghamsi, Feras Al-Moussally,
Yazeed Alnigrish, Yazeed Al-Nigrish, Anmar Al-Sultani, Lance Alquran, Abdelrahman Altarazi, Priscilla Alvarez,
Farah Amer, Rahul Angra, Aya Angstadt, Gilberto Aquino, Tarek Arab, Patricia Han Aragon, Jay Argue, Daniel Arias,
Fernando Arias, Samantha Arsenault, Gideon Asaolu, Nicholas Asher, Kevin Ashley, Lama Assi, Patrick Assoua,
Rizwan Attiq, Sali Avades, Amin Azem, Rida Azhigulova, Jude Azu, Ram Baboo, Kashif Badar , Roshan Bagga, Amir
Bagheri, Vyshnavy Balendra, Ugur Berkay Balkanca, Muhammad Yasir Baloch, Lucas Banter, Dweep Barbhaya,
Ameen Barghi, Swati Barma, Marissa Baron, Andrew Barsoum, Elan Baskir, Priya Batta, Jerrin Bawa, Esra Bayram,
Christopher Bazewicz, Mariana Bebawy, Leah Beland, Maria Bell, Nitya Beriwal, Hussein Berjaoui, Adam Bernardi,
Unaisa Bhayat, Anna Bistline, Suman Biswas, Rodrigo Blake, Catherine Blebea, Jeffrey Bloom, Nwamaka Bob-Ume,
Alexandra Bochenek, Buranee Bockman, Prateek Bommu, Dorian Bonam, Malek Bouzaher, Moshe Bressler,
Zachary Britstone, Spencer Brodsky, Logan Burstiner, Elisa Cairns, Sergio Camba, Anthony Campbell, Andrew
Caras, Daniela Carralero-Somoza, Jessica Carrasquillo Quinones, Maria Carvalho, Jarett Casale, Esteban Casasola,
Fiorella Castillo, Joshua Castle, Aurel Cato, Rodrigo Cavalcante, Natalie Cazeau, Katherine G Chan, Aaditya
Chandrasekar, Shruthi Chandrasekhar, Molly Chang, Jaimini Chauhan, Mit Chauhan, Harsh Vardhan Chawla,
Yimin Chen, Kateryna Chepenko, Santosh Cherian, Edward Choe, Weelic Chong, Daniel Choudhary, Maruf
Chowdhury, Zachary Christensen, Ifeanyi Chukwuka, Courtney Cleveland, Max Cohen, Caroline Coleman,
Nahimarys Colén Hernédndez, Julijana Conic, Zachary Conley, Rafael Contreras, Jetfrey Cooney, Josh Cooper, Max
Court, Rebecca Crowther, Andi Crutchheld, Zoey Crystal, David Cumming, Priscila Cunha, Nick Curi, Sushil
Dahal, Christopher Dallo, Matthew Dallo, Kristina Damisch, Parnaz Daneshpajouhnejad, Andrew-Huy Dang, Parag
Das, Andrew Davenport, Vivian De Jestis, Matthew Deal, Taryn Dee, Paola Del Cueto, Danika DelLay, Francis
Deng, Vanessa Denny, Cassandra DeWitt, Galvin Dhaliwal, Vijay Dhillon, Lennox Din, Mina Divan, Abhishek
Dixit, Sindhuja Dogga, Rachel Donaldson, Hima Doppalapudi, Christina Dorismond, Meredith Doughty, Elena
Duca, Dylan Dues, Ashten Duncan, Wesley Durand, Nini DVali, Maria Luisa Earls, Jared Eaves, Jared Edwards,
Gamlet Egiazaryann, David Ellenbogen, Mahmoud Elmahdy, Husam El-Sharu, Karim Eltaib, Mason English,

Xiii




Franchesca Espinal, Paige Estave, Ivie Eweka, Mikael Fadoul, Rabeeah Faisal, Austin Feng, José Fernandez, Ibrahim
Feyissa, Jay Fickle, Nicolet Finger, Nathaniel Fitch, Bronson Flint, Emest Flores, Rucct Marcus Foo, Conor Fowler,
Monik Frabzi, Arber Frakulli, Brandon Fram, Elliott Freudenburg, Louna Ftouni, Pedro Jose Fuenmayor, Cameron
Gachett, Stephanie Gaerlan, Jennifer Gamache, Alex Gamber, Julia Gao, Siva Garapati, Laura R Garcia Godoy,
Nicolas Curi Gawlinski, Okubit Gebreyonas, Amaris Geisler, Edom Genemo, Philip Giarrusso, Ellie Ginn, Richard
Giovane, Rishi Goel, Craig Goldhagen, Matin Goldooz, Francisco Gonzalez, Adam Goodcoff, Meghan Gorbach,
Ekaterina Gorban, Amber Gordon, Dan Gordon, Madhumita Govindaswamy, Justin Graff, Zacharia Grami,
Emanuel Grant, Jan Andre Grauman, Fernanda Gray, Aubrey Greer, Renato Guerrien, James Guirguis, Kakha
Gujabidze, Abdullah Gumus, Ravindi Gunasekara, Bharath Guntupalli, Akhilesh Gupta, Kush Gupta, Mo Halabi,
Oday Halhouli, Kaitlyn Hall, Hevar Hamah Saed, Saffa Hamde, Fareed Hamidullah, Yousif Hanna, Leanna Hansen,
Fawad Haroon, Kathleen Harp, Blake Harris, Katherine Harsh, Aamir Hasan, Hasanain Hasan, May Hassan, Syed
Adeel Hassan, Amr Hassoun Najjar, Alec Hasty, Poovan Hatamzadeh, Dilara Hatipoglu, Jennifer Hawken, Leif
Helland, Daniel Hernandez, Dharma Dilia Herrera, Jennifer Herrera, Alexander Hoelscher, Tanweer Hoosen,
Michael Hubbard, I-Chun Hung, Pavel Leandro Hurtado Cabrera, Zaid Hussain, Tayler Hutto, Kristine Huynh,
Joset lanni, Eiman Ibrahim, Collin Innis, Bithaiah Inyang, Vikram Itare, Arpit Jain, Neil Jain, Paresh Jaini, Abbas
Jama, Abbas Bashir Jama, Selene Jamall, Tesmol James, Mir Jamshaid, Ranjit Jasaraj, Jacob Jewulski, Alice Jiang,
Penn Jillette, Michelle Jin, Gavin Jones, Khyrie Jones, Maggie Jones, Peter Joo, Dana Jorgenson, Ulyana Kachmar,
Nikita Kadakia, Tymoteusz Kajstura, Preethi Kamath, Namita Kamra, Panagiotis Kaparaliotis, Basil Karam,
Stanimira Kartolova, Mitchell A. Katona, Daniel Kats, Manpreet (Preety) Kaur, Puneet Kaur, LaDonna Kearse,
Ashley Keating, Courtney Kelly, Cameron Kerl, Cody Key, Hussein Khachfe, Mohammad Zirik Khan, Sarah Khan,
Shaima Khandaker, Monica Khattak, Hassan Khokhar, Wafa Khoudeir, Samir Khouzam, Chachrit Khunsriraksakul,
Akif Kichloo, Jeanne Kiernan, Daniel Kim, Brad King, Richard Kizzee, Margarete Knudsen, Christopher
Kocharians, David Kocoj, Eirik Krager, Alexander Krule, Mugdha Kulkarni, Henry Lam, Xuan Lan, Linnea Lantz,
Chrystal Lau, Marco Lawandy, Jordan Lebovic, David Lee, Chelsev Lemaster, Salome Lembeck, Nicholas Lenze,
Nicole Levine, Tyler Liang, Jonathan Lieberman, Connie Liou, Liat Litwin, Tom Liu, Charmaine Chu Wen Lo,
Andrea Lombardi, Lianette Lozada, Zhuo Luan, Alex Luke, Nathan Luke, Alex Lukez, Elaine Luther, Julian
Maamari, Shade Maghsood, Ashwini Mahadev, Samantha Mahon, Satya Makadia, Freda Malanyaon, Mahir
Mameledzija, Keeret Mann, Anna Mansheld, Tarek Mansi, Callie Marshall, Penelope Martinez, Justin Martin-
Whitlock, Omar Masarweh, Micah Mathai, David Matuszewski, Mayra Maymone, Jason McAloon, Kyra McComas,
Fiona McConnell, Haana McMurray, Connor McNamee, Steven Medeiros, Viviana Medina, Stephanie Gonzalez
Mejias, Sudha Mekala, Christian Menezes, Gilga Mesh, Amy Mickelsen, Joseph Mininni, Mahshid Mir, Sultan
Mirlanov, Dana Mitchell, Nishant Modi, Sarah Mohtadi, Guarina Molina, Daniel Moreno-Zambrano, Mardochere
Morisset, Dana Most, Gopisairamreddy Mulaka, Braedon Murdock, Sami Musallam, Tejasvini Muthya, Lucas
Mpyers, Youjin Na, Behnam Nabavizadeh, Tripti Nagar, Matthew Nagelschmidt, Steffi Nainan, Zaid Najdawi,
Andres Narvaez Cordova, Madison Nashu, Simon Nazarnan, Sina Nazemi, Gabriela Negron-Ocasio, Jun Ng,
Anthony Nguyen, Cyrus Nguyen, Michael Nguyven, Garrett Ni, Harris Nickowitz, Isaac Nivar, Hosea Njoku, Ahme
Noor, Ahmed Noor, Graham Norwood, Melissa Notis, Lillian Nwanah, Precious Ogbonna, Maureen Oluchukwu
Okafor, Grace [jeoma Okoro, Gerald Olayan, Amir Olfat, Onyeka Olisemeka, Shaliny Ollegasagrem, Randall
Olmsted, Nuhah Omar, Maya Or, Xander Ortiz, Vadim Osadchiy, Michael O’Shea, Oluwafemi Osunnuga, Anthony
Ovekan, Sujitha devi Paineni, Daniel Pak, Sri Harsha Palakurty, Lisa Palubiski, Zonghao Pan, Shalby Panikulangara,
Puja Panwar, S Parikh, Ashmi Patel, Dev Patel, Harsh Patel, Harshkumar Patel, Niraj Patel, Parth Patel, Sheel Patel,
Vanisha Patel, Vrutant Patel, Yogesh Patel, Foram Pathak, Perry Patton, Rita Paulis, Dmytro Pavlenko, Sri Ramani
Peesapati, Fernando Pellerano, Brandan Penaluna, Zach Pennington, Dorian Perez, Katherine Peters, Keyhan
Piranvisch, Marc Polanik, Andrew Polk, Aaron Pollock, Shannon Powell, Akshaya Prabhakaran, Elliot Pressman,
John Price, Mario Pucci, Rishita Pujan, Andrii Puzyrenko, Alisha Qaiser, Carlos Quinonez, Elmer Rafael de
Camps, Mona Rahimi, Maryam Rahimian, Olivia Raitano, Kahita Ramagiri, Juhi Ramchandani, Sashu Ramesh,

Xiv



Kamleshun Ramphul, Tierra Range, Mohammed Yousif Rashid, Mikhail Rassokhin, Jesse Raszewski, Hervin
Recinos, Nisha Reddy, Laura Reyes Uribe, Sina Rezael, Peter Rezkalla, Benjamin Richter, Benji Richter, Alex Ritter,
Ileana Rivera Ramos, Alejandra Rocha, Garimer Rodriguez, Yeiniel Rodriguez, Landon Rohowetz, Daniel Romine,
David Rosenberg, Heather Ross, David Rotblat, Colby Rozean, Michelle Rudshteyn, Virginia Ruiz Namis, Nicole
Rynecki, Noura S. Alzahrani, Kahmalia Sada, Rorita Sadhu, Sharel Sadud, Sharel Sadud Armaza, Christian Saffran,
Raza Sagarwala, Dev Sahni, Tanjot Saini, Ludie Saint, Hemamalini Sakthivel, Maggie Samaan, Ahmed Sandhu,
Karm Sarao, Paya Sarraf, Abeer Sarwar, Veronica Schmidt, Jake Schutzman, Michael Scott, Sirous Seifirad, Kanwal
Sekhon, Opal Sekler, Deeksha Seth, Manik Inder Singh Sethi, Tarif Shaaban, Maria Shabih, Ahmed Shah, Anna
Shah, Ayushi Shah, Naman Shah, Younus Shamam, Kanika Sharma, Piyush Sharma, Tina Sharma, Jocelyn Shorts,
Rahia Shuaib, Daniel Shults, Rebecca Shum, Margaret Shyu, Sariva Siddiqui, Kris Sifeldeen, Mark Silva, Matthew
Simhon, Bhart Singal, Kiara Singer, Jasninder Singh, Ashima Singla, Ranuka Sinniah, Ramzi Y. Skaik, Nathan
Skelley, Olga Slabchak, Ryan Sless, Juliana Soares Linn, Anubhav Sood, Benjamin Rojas Soosiah, Karthik
Sreedhara, Divya Srinivasan, Charles Starling, Elina Stoffel, Jonathan Stone, Ivan Stukalau, Sakthi Ganesh
Subramonian, Alugya Suliman, Antonia Syrnioti, Michael Szymanski, Sogand Taheri, Umer Tahir, Jean Tamayo,
Olive Tang, Feivang Tao, Katherine Tavlor, Vaishakh Tharavath, Sijo Thomas Sunny, Chadane Thompson, Bhavya
Thota, Nidhi Tiyyagura, Han Tong, Sara Tong, Roger L. Torres, Alan Tran, Alvin Trieu, Aalap Trivedi, Rishi Trivedi,
Gregory Troutman, Victoria Trump Redd, Cindy Tsui, Ayaka Tsutsumi, Danny Urness, Enrique Urrea-Mendoza,
Nathan Ussher, Karunakar Vadlamudi, Ankeet Vakharia, Trent VanHorn, Oscar Vazquez, Patrick Vecellio, Ricardo
Luis Vega Auz, Geribel Velasquez, Yoseli Ventura, Yoseli Eduli Ventura Manzueta, Wilson Veras, Junia Vieira,
Phuong Vo, Elliott Voss, Anthony Kha Le Vu, Nasit Vurgun, Habiba Wada, Aaron Walker, Jianling Wang, Peter
Wang, Stephen Wang, Stephen H. Wang, Tony Wang, Nicholas Wawrzyniak, Jenny Wei, Jan Westerhuis, Bryan Wey,
Brennan Whitacre, Jameson Wiener, Kyle Wiseman, Carrie Worley, Lawrence Wu, Catherine Xie, Joshua Y.C.
Yang, Thikiri Yee, Hsinyu Yin, Allison Yip, Michael Yoon, Abdelrahman Yousef, Wenzheng Yu, Melissa Yuan,
Christopher Yun, Shirin Yusubov, Anton Zakrevskiy, Khaled Zammar, Ehsan Zandifar, Samaneh Zandifar, Melika
Zarei, Bassem Zeidan, Zixun Zeng, Fengping Zhang, Jasmine Zhao, Meigin Zhou, Ziyu Zhou, Shaoyu Zhu,
Rachelle Zipper, and Andrew Zureick.

xv



This page intentionally left blank



How to Contribute

This version of First Aid for the USMLE Step 1 incorporates thousands of contributions and improvements suggested
by student and faculty advisors. We invite you to participate in this process. Please send us your suggestions for:

» Study and test-taking strategies for the USMLE Step 1

= New facts, mnemonics, diagrams, and clinical images

= High-yield topics that may appear on future Step 1 exams

* Personal ratings and comments on review books, question banks, apps, videos, and courses

For each new entry incorporated into the next edition, you will receive up to a $20 Amazon.com gift card as well as
personal acknowledgment in the next edition. Significant contributions will be compensated at the discretion of the
authors. Also, let us know about material in this edition that you feel is low vield and should be deleted.

All submussions including potential errata should ideally be supported with hyperlinks to a dynamically updated Web
resource such as UpToDate, AccessMedicine, and ClinicalKey.

We welcome potential errata on grammar and style if the change improves readability. Please note that First Aid style
is somewhat unique; for example, we have fully adopted the AMA Manual of Style recommendations on eponyms
(“We recommend that the possessive form be omitted in eponymous terms”) and on abbreviations (no periods with
eg, ie, etc).

The preferred way to submit new entries, clarifications, mnemonics, or potential corrections with a valid,
authoritative reference is via our website: www.firstaidteam.com.

This website will be continuously updated with validated errata, new high-yield content, and a new online platform
to contribute suggestions, mnemonics, diagrams, clinical images, and potential errata.

Alternatively, you can email us at: firstaid@scholarrx.com.

Contributions submitted by May 15, 2019, receive priority consideration for the 2020 edition of First Aid for the
USMLE Step 1. We thank vou for taking the time to share your experience and apologize in advance that we cannot
individually respond to all contributors as we receive thousands of contributions each year.

bAndll



» NOTE TO CONTRIBUTORS

All contributions become property of the authors and are subject to editing and reviewing. Please verify all data and
spellings carefully. Contributions should be supported by at least two high-quality references.

Check our website first to avoid duplicate submissions. In the event that similar or duplicate entries are received,
only the first complete entry received with valid, authoritative references will be credited. Please follow the style,
punctuation, and format of this edition as much as possible.

» JOIN THE FIRST AID TEAM

The First Aid author team is pleased to offer parttime and fulltime paid internships in medical education and
publishing to motivated medical students and physicians. Internships range from a few months (eg, a summer) up
to a full year. Participants will have an opportunity to author, edit, and earn academic credit on a wide variety of
projects, including the popular First Aid series.

For 2019, we are actively seeking passionate medical students and graduates with a specific interest in improving our
medical illustrations, expanding our database of medical photographs, and developing the software that supports our
crowdsourcing platform. We welcome people with prior experience and talent in these areas. Relevant skills include
clinical imaging, digital photography, digital asset management, information design, medical illustration, graphic
design, tutoring, and software development.

Please email us at firstaid@scholarrx.com with a CV and summary of your interest or sample work.
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How to Use This Book

CONGRATULATIONS: You now possess the book that has guided nearly two million students to USMLE success
for nearly 30 years. With appropriate care, the binding should last the useful life of the book. Keep in mind that
putting excessive flattening pressure on any binding will accelerate its failure. If you purchased a book that yvou
believe is defective, please immediately return it to the place of purchase. If you encounter ongoing issues, you can
also contact Customer Service at our publisher, McGraw-Hill Education, at https://www.mheducation.com/contact.

html.

START EARLY: Use this book as early as possible while learning the basic medical sciences. The first semester of
your first year is not too early! Devise a study plan by reading Section I: Guide to Efficient Exam Preparation, and
make an early decision on resources to use by checking Section IV: Top-Rated Review Resources. Note that First Aid
is neither a textbook nor a comprehensive review book, and it is not a panacea for inadequate preparation.

CONSIDER FIRST AID YOUR ANNOTATION HUB: Annotate material from other resources, such as class

notes or comprehensive textbooks, into your book. This will keep all the high-vield information you need in one
place. Other tips on keeping vourself organized:

= For best results, use fine-tipped ballpoint pens (eg, BIC Pro+, Uni-Ball Jetstream Sports, Pilot Drawing Pen,
Zebra F-301). If you like gel pens, try Pentel Slicci, and for markers that dry almost immediately, consider
Staedtler Triplus Fineliner, Pilot Drawing Pen, and Sharpies.

* Consider using pens with different colors of ink to indicate different sources of information (eg, blue for

USMLE-Rx Step 1 Omax, green for UWorld Step 1 Qbank).

* Choose highlighters that are bright and dry quickly to minimize smudging and bleeding through the page
(eg, Tombow Kei Coat, Sharpie Gel).

* Many students de-spine their book and get it 3-hole-punched. This will allow you to insert materials from other
sources, including curricular materials.

INTEGRATE STUDY WITH CASES, FLASH CARDS, AND QUESTIONS: To broaden your learning strategy,
consider integrating your First Aid study with case-based reviews (eg, First Aid Cases for the USMLE Step 1), flash
cards (eg, First Aid Flash Facts), and practice questions (eg, the USMLE-Rx Step 1 Omax). Read the chapter in the
book, then test your comprehension by using cases, flash cards, and questions that cover the same topics. Maintain
access to more comprehensive resources (eg, First Aid for the Basic Sciences: General Principles and Organ Systems
and First Aid Express videos) for deeper review as needed.

PRIME YOUR MEMORY: Return to your annotated Sections II and III several days before taking the USMLE

Step 1. The book can serve as a useful way of retaining key associations and keeping high-vield facts fresh in your
memory just prior to the exam. The Rapid Review section includes high-yield topics to help guide your studying.

CONTRIBUTE TO FIRST AID: Reviewing the book immediately after vour exam can help us improve the next

edition. Decide what was truly high and low yield and send us your comments. Feel free to send us scanned images
from your annotated First Aid book as additional support. Of course, always remember that all examinees are under
agreement with the NBME to not disclose the specific details of copyrighted test material.
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Selected USMLE Laboratory Values

* = Included in the Biochemical Profile (SMA-12)

Blood, Plasma, Serum Reference Range 51 Reference Intervals

* Alanine aminotransferase (ALT, GPT at 30°C) 820 U/L 820 U/L
Amylase, serum 25-125 U/LL 25-125 U/LL

*Aspartate aminotransferase (AST, GOT at 30°C) 820 U/L 820 U/L

Bilirubin, serum (adult)

Total // Direct
*Calcium, serum (Total)
*Cholesterol, serum (Total)
*Creatinine, serum (Total)

Electrolytes, serum
Sodium (Na*)
Chloride (Cl7)
* Potassium (K')
Bicarbonate (HCO3-)
Magnesium ( I\’Ig2+}
Gases, arterial blood (room air)

PO:

PC():
pH

*Glucose, serum
Growth hormone — arginine stimulation

Osmolality, serum
*Phosphatase (alkaline), serum (p-NPP at 30°C)
"’Phusphurus (inorganic), serum

Prolactin, serum (hPRL)

“Proteins, serum
Total (recumbent)
Albumin
Clobulins

*Urea nitrogen, serum (BUN)

*Uric acid, serum

XX

0.1-1.0 mg/dL. // 0.0-0.3 mg/dL
84-10.2 mg/dL

Rec: < 200 mg/dL.

0.6-1.2 mg/dL

136-145 mEq/L.
95-105 mEq/L
3.5-5.0 mEq/L
22-28 mEq/L
15-2 mEg/L

75-105 mm Hg
33-45 mm Hg
7.35-745

Fasting: 70-110 rng."(_"_.

2-h pt:rstprandial: < 120 rng."r]]_.
Fasting: < 5 ng/mL

provocative stimuli: > 7 ng/mL
275-295 mOsm/kg
20-70 U/L
3.0-4.5 mg/dL
< 20 ng/mL

6.0-7.8 g/dL
35-5.5 g/dL
23-35 g/dL

7-18 rng."(_"_.
3.0-8.2 mg/dL

2-17 pmol/L. /f 05 pmol/L.
2.1-2.8 mmol/L

< 5.2 mmol/LL

53-106 pmol/L

136—145 mmol/L
95-105 mmol/L
3.5-5.0 mmol/L
22-28 mmol/L
0.75-1.0 mmol/L

10.0-14.0 kPa
44-59 kPa
[H*] 36—44 nmol/L

3.8-6.1 mmol/L
< 6.6 mmol/L

<5 pg/L

=7 ng/L

275-295 mOsm/kg
20-70 U/L

1.0-1.5 mmol/L

< 20 pg/L.

60-75 g/L.

35-55 g/LL

2335 g/L.

1.2-3.0 mmol/L
0.18-0.48 mmol/L

{continues)



Cerebrospinal Fluid

Reference Range

5l Reference Intervals

Glucose

40-70 mg/dL

2.2-39 mmol/L

Hematologic

Erythrocyte count

Erythrocyte sedimentation rate (Westergen)
Hematocrit

Hem ()g]{)l}in, blood

Ilemug]nhin, plusma
Leukocyte count and differential
Leukocyte count
Segmenled neutmphil:i
Band forms
Eusinuphils
Bast)phﬂs
Lymphocytes
Monocytes
Mean curpuscu]ar hern()glul:l-in
Mean L'urpuscu]ar volume
Partial 1|1mmbt1p|astin time (activated)

Platelet count

Prothrombin time

Male: 4.3-59 million/mm?
Female: 3.5-5.5 million/mm
Male: 0-15 mm/h

Female: 0-20 mm/h

Male: 41-53%
Female: 36—46%

Male: 13.5-175 gfd]_.
Female: 12.0-16.0 gf(_"_.

1-4 mg."d]_.

-

>

4 500-11,000/mm?
54-62%

3-5%

1-3%

0-0.75%

25-33%

3-T7%

254-34.6 pgfl_'el]
80100 pm?
25—40 seconds
150,000—400,000/mm?

11-15 seconds

43-59 x 1013/,
3.5-5.5 x 1012/,

0-15 mm/h
0-20 mm/h

0.41-0.53
0.36-046

2.09-2.71 mmol/L
1.86-2.48 mmol/L

0.16-0.62 pmol/L

4.5-11.0 x 109L
0.54-0.62
0.03-0.05
0.01-0.03
0-0.0075
0.25-0.33
0.03-0.07
0.39-0.54 fmol/cell
80-100 fL

25-40 seconds

150-400 x 109/L

11-15 seconds

Reticuloeyte count 0.5-1.5% of red cells 0.005-0.015
Sweat

Chloride 0-35 mmol/L 0-35 mmol/L
Urine

Creatinine clearance

Osmolality

Proteins, total

Male: 97-137 mL/min
Female: 88—128 mL/min
50-1,400 mOsmol/kg H,O
<150 mg/24 h

<015g/24h
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First Aid Checklist for the USMLE Step 1

This is an example of how you might use the information in Section | to prepare for the USMLE
Step 1. Refer to corresponding topics in Section | for more details.

Years Prior — U Use top-rated review resources for first-year medical school courses.
O Ask for advice from those who have recently taken the USMLE Step 1.

Months Prior — O Review computer test format and registration information.

O Register six months in advance.

O Carefully verify name and address printed on scheduling permit. Make sure
the name on scheduling permit matches the name printed on your photo ID.

O Call Prometric or go online for test date ASAP.

O Define your exam goals (pass comfortably, beat the mean, ace the test)

O Set up a realistic timeline for study. Cover less crammable subjects first.

O Evaluate and choose study materials (review books, question banks).

O Use a question bank to simulate the USMLE Step 1 to pinpoint strengths and
weaknesses in knowledge and test-taking skills.

Weeks Prior —{ O Do another test simulation in a question bank.

O Assess how close you are to your goal.

O Pinpoint remaining weaknesses. Stay healthy (exercise, sleep).
O Verify information on admission ticket (eg, location, date).

One Week Prior - O Remember comfort measures (loose clothing, earplugs, etc).
O Work out test site logistics (eg, location, transportation, parking, lunch).
O Call Prometric and confirm your exam appointment.

One Day Prior — O Relax.
O Lightly review short-term material if necessary. Skim high-yield facts.
O Get a good night’s sleep.

Day of Exam — O Relax.

O Eat breakfast.

O Minimize bathroom breaks during exam by avoiding excessive morning
caffeine.

After Exam 0O Celebrate, regardless of how well you feel you did.
O Send feedback to us on our website at www.firstaidteam.com.

XX




SECTION |

Guide to Efficient
Exam Preparation

“I don’t love studying. I hate studying. I like learning. Learning is
beautiful”

—Natalie Portman

“Finally, from so little sleeping and so much reading, his brain dried up
and he went completely out of his mind.”
—Miguel de Cervantes Saavedra, Don Quixote

“Sometimes the questions are complicated and the answers are simple.”
—Dr. Seuss

“He who knows all the answers has not been asked all the questions.”

—Confucius

“The expert in anything was once a beginner.”

—Helen Hayes

“It always seems impossible until it’s done.”
—Nelson Mandela

“I was gratified to be able to answer promptly, and I did. I said I didn't
know.”
—Mark Twain

P Introduction

P USMLE Step 1—The
Basics

» Defining Your Goal
P Learning Strategies
P Timeline for Study

P Study Materials

P Test-Taking
Strategies

P Clinical Vignette
Strategies

Pk If You Think You
Failed

P Testing Agencies

P References




SECTION| | GUIDE TO EFFICIENT EXAM PREPARATION

b The test at a glance:
8-hour exam
Up to a total of 280 multiple choice items
7 test blocks (60 min/block)
Up to 40 test items per block
45 minutes of break time, plus another 15
if you skip the tutorial

» INTRODUCTION

Relax.

This section is intended to make your exam preparation easier, not harder.
Our goal is to reduce your level of anxiety and help you make the most of
vour efforts by helping you understand more about the United States Medical
Licensing Examination, Step 1 (USMLE Step 1). As a medical student, you
are no doubt familiar with taking standardized examinations and quickly
absorbing large amounts of material. When you first confront the USMLE
Step 1, however, vou may find it all too easy to become sidetracked from your
goal of studying with maximal effectiveness. Common mistakes that students
make when studying for Step 1 include the following:

Starting to study (including First Aid) too late

Starting to study intensely too early and burning out

Starting to prepare for boards before creating a knowledge foundation
Using inefficient or inappropriate study methods

Buying the wrong resources or buving too many resources

Buying only one publisher’s review series for all subjects

Not using practice examinations to maximum benefit

Not understanding how scoring is performed or what the score means
Not using review books along with your classes

Not analyzing and improving vour test-taking strategies

Getting bogged down by reviewing difficult topics excessively
Studying material that is rarely tested on the USMLE Step 1

Failing to master certain high-yield subjects owing to overconfidence
Using First Aid as your sole study resource

Trying to prepare for it all alone

In this section, we offer advice to help you avoid these pitfalls and be more
productive in your studies.

» USMLE STEP 1—THE BASICS

The USMLE Step 1 is the first of three examinations that yvou must pass in
order to become a licensed physician in the United States. The USMLE is
a joint endeavor of the National Board of Medical Examiners (NBME) and
the Federation of State Medical Boards (FSMB). The USMLE serves as the
single examination system for US medical students and international medical
graduates (IMGs) seeking medical licensure in the United States.
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The Step 1 exam includes test items drawn from the following content areas!:

DISCIPLINE ORGAN SYSTEM

Aging Behavioral Health & Nervous
Anatomy Systems/Special Senses
Behavioral Sciences Biostatistics & Epidemiology/
Biochemistry Population Health/

Biostatistics and Epidemiology Social Sciences

Genetics Blood & Lymphoreticular System
Immunology Cardiovascular System
Microbiology Endocrine System

Molecular and Cell Biology Gastrointestinal System

Nutrition General Principles of Foundational
Pathology Science

Pharmacology Immune System

Physiology Multisystem Processes & Disorders

Musculoskeletal, Skin, &
Subcutaneous Tissue
Renal/Urinary System
Reproductive System
Respiratory System

How Is the Computer-Based Test (CBT) Structured?

The CBT Step 1 exam consists of one “optional” tutorial/simulation block
and seven “real” question blocks of up to 40 questions per block with no more
than 280 questions in total, timed at 60 minutes per block. A short 11-question
survey follows the last question block. The computer begins the survey with a
prompt to proceed to the next block of questions.

Once an examinee finishes a particular question block on the CBT, he or she
must click on a sereen icon to continue to the next block. Examinees cannot
go back and change their answers to questions from any previously completed
block. However, changing answers is allowed within a block of questions as
long as the block has not been ended and if time permits.

What Is the CBT Like?

Given the unique environment of the CBT, it’s important that you become b ifyou kow the fanmat, you can skip the
familiar ahead of time with what your test-day conditions will be like. In fact, sutorial and odd up t 15 minutes o your
vou can easily add up to 15 minutes to vour break time! This is because the break time!
15-minute tutorial offered on exam day may be skipped if you are already
familiar with the exam procedures and the testing interface. The 15 minutes
is then added to your allotted break time of 45 minutes for a total of 1 hour of
potential break time. You can download the tutorial from the USMLE website
and do it before test day. This tutorial interface is very similar to the one you
will use in the exam; learn it now and you can skip taking it during the exam,

giving you up to 15 extra minutes of break time. You can also gain experience
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» Keyboard shortcuts:
A, B, etc—letter choices
Enter or spacebar—move to next
question
Esc—exit pop-up Lab and Exhibit
windows
Alt-T—countdown timers for current
session and overall test

¥ Heart sounds are tested via media questions.
Make sure you know how different heart
diseases sound on auscultation.

» Be sure to test your headphanes during the
tutorial.

b Familiarize yourself with the commonly
tested lab values (eg, Hgb, WEC, platelets,
Na™, K*).

b Mustrations on the test include:
Gross specimen photos
Histology slides
Medical imaging (eq, x-ray, CT, MRI)
Flectron micrographs
Line drawings

with the CBT format by taking the 120 practice questions (3 blocks with 40
questions each) available online or by signing up for a practice session at a
test center.

For security reasons, examinees are not allowed to bring any personal electronic
equipment into the testing area. This includes both digital and analog
watches, iPods, tablets, calculators, cell phones, and electronic paging devices.
Examinees are also prohibited from carrying in their books, notes, pens/pencils,
and scratch paper. Food and beverages are also prohibited in the testing area.
The testing centers are monitored by audio and video surveillance equipment.
However, most testing centers allot each examinee a small locker outside the
testing area in which he or she can store snacks, beverages, and personal items.

Questions are typically presented in multiple choice format, with 4-5 possible
answer options. There is a countdown timer on the lower left corner of the
screen as well. There is also a button that allows the examinee to mark a
question for review. If a given question happens to be longer than the screen
(which occurs very rarely), a scroll bar will appear on the right, allowing the
examinee to see the rest of the question. Regardless of whether the examinee
clicks on an answer choice or leaves it blank, he or she must click the “Next”
button to advance to the next question.

The USMLE features a small number of media clips in the form of audio
and/or video. There may even be a question with a multimedia heart sound
simulation. In these questions, a digital image of a torso appears on the screen,
and the examinee directs a digital stethoscope to various auscultation points
to listen for heart and breath sounds. The USMLE orientation materials
include several practice questions in these formats. During the exam tutorial,
examinees are given an opportunity to ensure that both the audio headphones
and the volume are functioning properly. If you are already familiar with the
tutorial and planning on skipping it, first skip ahead to the section where you
can test your headphones. After you are sure the headphones are working
properly, proceed to the exam.

The examinee can call up a window displaying normal laboratory values.
In order to do so, he or she must click the “Lab” icon on the top part of
the screen. Afterward, the examinee will have the option to choose between
“Blood,” “Cerebrospinal,” “Hematologic,” or “Sweat and Urine.” The normal
values screen may obscure the question if it is expanded. The examinee may
have to scroll down to search for the needed lab values. You might want to
memorize some common lab values so you spend less time on questions that
require you to analyze these.

The CBT interface provides a running list of questions on the left part of the
screen at all imes. The software also permits examinees to highlight or cross
out information by using their mouse. There is a “Notes” icon on the top part
of the screen that allows students to write notes to themselves for review at a
later time. Finally, the USMLE has recently added new functionality including
text magnification and reverse color (white text on black background). Being
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familiar with these features can save time and may help you better view and
organize the information you need to answer a question.

For those who feel they might benefit, the USMLE offers an opportunity
to take a simulated test, or “CBT Practice Session” at a Prometric center.
Students are eligible to register for this three-and-one-half-hour practice
session after they have received their scheduling permit.

The same USMLE Step 1 sample test items (120 questions) available on the
USMLE website, www.usmle.org, are used at these sessions. No new items
will be presented. The practice session is available at a cost of $75 and is
divided into a short tutorial and three 1-hour blocks of ~40 test items each.
Students receive a printed percent-correct score after completing the session.
No explanations of questions are provided.

You may register for a practice session online at www.usmle.org. A separate
scheduling permit is issued for the practice session. Students should allow two
weeks for receipt of this permit.

How Do | Register to Take the Exam?

Prometric test centers offer Step 1 on a year-round basis, except for the first
two weeks in January and major holidays. The exam is given every day except
Sunday at most centers. Some schools administer the exam on their own
campuses. Check with the test center you want to use before making your
exam plans.

US students can apply to take Step 1 at the NBME website. This application
allows vou to select one of 12 overlapping three-month blocks in which to
be tested (eg, April-May—June, June—July-August). Choose yvour three-month
eligibility period wisely. If yvou need to reschedule outside your initial three-
month period, you can request a one-time extension of eligibility for the next
contiguous three-month period, and pay a rescheduling fee. The application
also includes a photo ID form that must be certified by an official at your
medical school to verify vour enrollment. After the NBME processes your
application, it will send you a scheduling permit.

The scheduling permit you receive from the NBME will contain your USMLE
identification number, the eligibility period in which you may take the exam,
and two additional numbers. The first of these is known as your “scheduling
number.” You must have this number in order to make your exam appointment
with Prometric. The second number is known as the “candidate identification
number,” or CIN. Examinees must enter their CINs at the Prometric
workstation in order to access their exams. However, you will not be allowed to
bring your permit into the exam and will be asked to copy your CIN onto your
scratch paper. Prometric has no access to the codes. Do not lose your permit!
You will not be allowed to take the exam unless you present this permit along
with an unexpired, government-issued photo 1D that includes your signature
(such as a driver’s license or passport). Make sure the name on your photo 1D
exactly matches the name that appears on your scheduling permit.

b (trl-Alt-Delete are the keys of death during
the exam. Don't touch them at the same time!

¥ You can take a shortened CBT practice test at
a Prometric center.

b The Prometric Web site will display a calendar
with open test dates.



SECTION | | GUIDE TO EFFICIENT EXAM PREPARATION

» The confirmation emaifs that Prometric
and NBME send are not the same as the
scheduling permit.

¥ Test scheduling is done on a “first-come,
first-served” basis. It impartant to schedule
an exam date as s00n as you receive your
scheduling permit.

¥ Register six months in advance for seating
and scheduling preference.

Once you receive your scheduling permit, you may access the Prometric
website or call Prometric’s toll-free number to arrange a time to take the exam.
You may contact Prometric two weeks before the test date if you want to
confirm identification requirements. Although requests for taking the exam
may be completed more than six months before the test date, examinees
will not receive their scheduling permits earlier than six months before the
eligibility period. The eligibility period is the three-month period yvou have
chosen to take the exam. Most medical students choose the April-June or
June-August period. Because exams are scheduled on a “first-come, first-
served” basis, it is recommended that vou contact Prometric as soon as you
receive your permit. After you've scheduled your exam, it’s a good idea to
confirm vour exam appointment with Prometric at least one week before your
test date. Prometric will provide appointment confirmation on a print-out and
by email. Be sure to read the 2018 USMLE Bulletin of Information for further
details.

What If | Need to Reschedule the Exam?

You can changc your test date and/or center b}-’ contacting Prometric at
1-800-MED-EXAM (1-800-633-3926) or www.prometric.com. Make sure to
have your CIN when rescheduling. If you are rescheduling by phone, you
must speak with a Prometric representative; leaving a voicemail message will
not sufhce. To avoid a rescheduling fee, vou will need to request a change
at least 31 calendar days before your appointment. Please note that your
rescheduled test date must fall within your assigned three-month eligibility
period.

When Should | Register for the Exam?

You should plan to register as far in advance as possible ahead of your desired
test date (eg, six months), but, depending on vour particular test center, new
dates and times may open closer to the date. Scheduling early will guarantee
that you will get either your test center of choice or one within a 50-mile
radius of your first choice. For most US medical students, the desired testing
window is in June, since most medical school curricula for the second year
end in May or June. Thus, US medical students should plan to register before
January in anticipation of a June test date. The timing of the exam is more
flexible for IMGs, as it is related only to when they finish exam preparation.
Talk with upperclassmen who have already taken the test so you have real-
life experience from students who went through a similar curriculum, then
formulate your own strategy.

Where Can | Take the Exam?

Your testing location is arranged with Prometric when you call for your
test date (after you receive vour scheduling permit). For a list of Prometric
locations nearest you, visit www.prometric.com.





