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The Importance of Certification, CMP,
Licensure & Qualification

Seventy percent of medical decisions are based on results provided by the clinical laboratory. A highly
skilled medical team of pathologists, specialists, medical laboratory scientists, technologists, technicians,
and phlebotomists works together to determine the presence or absence of disease and provides valuable
data needed to determine the course of treatment.

Today’s laboratory uses many complex, precision instruments and automated processes. However, the
success of the laboratory begins with the laboratorians’ dedication to their profession and willingness to help
others. Laboratorians must produce accurate and reliable test results, have an interest in science, and be
able to recognize their responsibility for affecting human lives.

Role of the ASCP Board of Certification (ASCP BOC)

Founded in 1928 by the American Society of Clinical Pathologists (ASCP—now, the American Society for
Clinical Pathology), the ASCP BOC is considered the preeminent certification agency in the US and abroad
within the field of laboratory medicine. Composed of representatives of professional organizations and the
public, the ASCP BOC mission is to:

“Provide excellence in certification of laboratory professionals on behalf of patients worldwide.”

The ASCP BOC consists of more than 100 volunteer technologists, technicians, phlebotomists, laboratory
scientists, physicians, and professional researchers. These volunteers contribute their time and expertise
to the ASCP BOC Board of Governors and the Examination Committees. They allow the ASCP BOC to
achieve the goal of excellence in credentialing medical laboratory personnel in the US and abroad.

The Board of Governors is the policymaking governing body for the ASCP BOC and is composed of 23
members. These 23 members include technologists, technicians, and pathologists nominated by the ASCP,
representatives from the general public, and representatives from the following societies: the American
Association for Clinical Chemistry, the AABB, the American Society for Microbiology, the American

Society for Clinical Laboratofy Science, the American Society of Cytopathology, the American Society of
Hematology, the American Assomatlon of Pathologists’ Assistants, the Association of Genetic Technologists,
the National Society for Histotechnology, and the Clinical Laboratory Management Association.

The Examination Committees are responsible for the planning, development, and review of the examination
databases; determining the accuracy and relevancy of the test items; confirming the standards for each
examination and performing job or practice analyses.

©ASCP 2022 ISBN 978-089189-6845 BOC MLS & MLT Study Guide 7e v




The Importance of Certification, CMP, Licensure & Qualification

Certification and Credential Maintenance Program (CMP)
WWWw.as cp.org/cmp

Certification is the process by which a nongovernmental agency or association grants recognition of
competency to an individual who has met certain predetermined qualifications, as specified by that agency
or association. Certification affirms that an individual has demonstrated that he or she possesses the
knowledge and skills to perform essential tasks in the medical laboratory. The ASCP BOC certifies those
individuals who meetacademic and clinical prerequisites and who achieve acceptable performance levels on
examinations. ’

In 2004, the ASCP BOC implemented the Credential Maintenance Program (CMP), which mandates
participation every three years for newly certified individuals in the US. The goal of this program is to
demonstrate to the public that laboratory professionals are performing the appropriate and relevant activities
to keep current in their practice. Additional information on ASCP’s CMP program may be found on the ASCP
website at www.ascp.org/cmp.

United States Certification
www.ascp.org/boc/us-certifications

Specific directions on how to apply for the Medical Laboratory Technician (MLT) and Medical Laboratory
Scientist (MLS) examinations are posted on the Get Credentialed page of the ASCP BOC website. The steps
are summarized below:

- Identify the examination you are applying for and determine your eligibility.
= Gather your required education and experience documentation.

= Apply for the examination online and pay by credit card. Pay by mail instructions will be available upon the
completion of the online application process.

» Submit required documentation.

Upon notification of your eligibility, schedule an appointment to take your examination.

International Certification
www.ascp.org/boc/international-certifications

ASCP offers its gold standard credentials in the form of international certification (ASCPi) to eligible
individuals. The ASCP' credential certifies professional competency among new and practicing laboratory
personnel in an effort to contribute globally to the highest standards of patient safety. Graduates of medical
laboratory science programs outside the United States are challenged with content that mirrors the
standards of excellence established by the US ASCP exams. The ASCP' credential carries the weight of 90
years of expertise in clinical laboratory professional certification. Please visit the ASCP BOC website at to
view the_ following:

« Current listing of international certifications.
» Eligibility guidelines.
» Step-by-step instructions to apply for international certification.

vi BOC MLS & MLT Study Guide 7e ISBN 978-089189-6845 ©ASCP 2022
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The Importance of Certification, CMP, Licensure & Qualification

state Licensure
www.ascp.org/boc/state-licensure

state Licensure is the process by which a state grants a license to an individual to practice their profession

in the specified state. The individual must meet the state’s licensing requirements, which may include
examination andlor experience. It is important to identify the state and examination to determine your eligibility
and view the steps for licensure and/or certification. For a list of states that require licensure, please go to the
ASCP BOC websité at www.ascp.org/boc/state-licensure and click on the specific state licensure of interest.

The ASCP BOC examinations have been approved for licensure purposes by the states of California and New
York. The ASCP BOC examinations also meet the requirements for all other states that require licensure.

Qualification
www.ascp.org/boc/qualification

A qualification from the ASCP BOC recognizes the competence of individuals in specific technical areas.
Qualifications are available in apheresis, immunohistochemistry, and laboratory safety. To receive this
credential, candidates must meet the eligibility requirements and successfully complete an examination
(@QBRS, QDP, QIA, QIHC, QLS,). Candidates who complete the qualification process will receive a wall
Certificate of Qualification, which is valid for 3 years. The qualification may be revalidated every 3 years
upon completion of the Credential Maintenance Program (CMP) application and fee. (Documentation of
acceptable continuing education may be requested.) Further information regarding requalification can be
found at this link: www.ascp.org/cmp

Preparing for the ASCP BOC Certification Examination

Begin early to prepare for the Certification Examination. Because of the broad range of knowledge and skills
tested by the examination, even applicants with college education and those completing formal laboratory
education training programs will find that review is necessary, although the exact amount will vary from
applicant to applicant. Generally, last minute cramming is the least effective method for preparing for the
examination. The earlier you begin, the more time you will have to prepare, and the more you prepare, the
better your chance of successfully passing the examination and scoring well.

Study for the Test

Make preparation for the exam part of your daily routine. Set aside a regular time and place to study. It is
more beneficial to spend a short time studying every day than to spend several hours in one sitting every
week or two. Be sure to allow enough time to cover all of the information specified in the Exam Content
Guidelines. Also, be sure to devote some extra time to areas of weaknesses identified by your initial review.

Examination Content Guidelines
www:ascp.org/boc/mls
www.ascp.org/boc/mit

The ASCP BOC has developed Examination Content Guidelines to delineate the content included in its tests.
Current Content Guidelines for the MLS and MLT examinations, as well as other certification examinations
offered by the ASCP BOC, are available on the website: Indices of question numbers by content outline for
both MLS and MLT examinations precede the questions in this text, and are located on pages xii-xv.

©ASCP 2022 |SBN978-089189-6845 BOC MLS & MLT Study Guide 7e vii
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Preparing for the ASCP BOC Certification Examination

Practice Analysis Reports
www.ascp.org/boc/practice-analysis

A practice analysis survey is a formal process for determining or verifying the responsibilities of individuals
in the job/profession, the knowledge individuals must possess, and the skills necessary to perform the job
at aminimally competent level. The results of the practice analysis inform the specifications and content of
the ASCP BOC certification eexaminations. The practice analysis process ensures that the examinations
are reflective of current practices. It also helps guarantee that individuals who become certified are up to
date onthe state of medical Iaboratory science practice and are competent to perform as certified laboratory

professionals.

Study Guide

The questions in this study guide are in a format and style similar to the questions on the ASCP BOC
examinations. The questions are in a multiple choice format with one best answer. Work through each
chapter and answer all the questions as presented. Next, review your answers against the answer key.
Review the answer explanation for any questions you responded to incorrectly or were uncertain about.
Each question is referenced if you require further explanation.

Textbooks

www.ascp.org/content/docs/default-source/boc-pdfs/boc-us-reading-lists/mls_imls_reading_list.pdf
www.ascp.org/content/docs/default-source/boc-pdfs/boc-us-reading-lists/mit_imlt_reading_list.pdf

The references cited in this study guide identify many useful textbooks. The most current Reading Lists for
all examinations are available on the ASCP BOC website: www.ascp.org/certification. Textbooks tend to
cover a broad range of knowledge in a given field and may provide expanded explanations, if needed.

Primary Reference Source Cited in this Study Guide
QCMLS [2021] Quick Compendium of Medical Laboratory
Sciences. ISBN: 978-0891896616

Other Reference Sources

AABB [2020] Technical Manual (BloodBank)

AABB [2020] Standards for Blood Banks and Transfusion
Services, 32e. ISBN: 978 156395367-5

Ash LR, Orihel TC [2020] Human Parasitic Diseases:
A Diagnostic Atlas. ISBN: 978-0891896777

Bishop ML, Fody EP, Schoeff LE [2022] Clinical
Chemistry Principles, Procedures, Correlations 8e.
ISBN:978-1496335586
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Problems and Their Solutions. ISBN: 978-0930304959

Brunzel NA [2018] Fundamentals of Urine and Body Fluids
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preparing for the ASCP BOC Certification Examination

BOC Interactive Practice Exam
store .ascporgproductiisting/productdetail?productld=121613463

Enables the user to build custom quizzes and timed practice test based on topics, difficulty and more, pulling
from alibrary of over 2500 study questions. You can compare question-level results to see how your peers
are answering. Practice Exam allows user to set a time limit to simulate a real exam scenario. MLT-only filter
can be applied for those studying for the MLT Exam. Can be accessed anywhere on desktop or mobile.

Taking the Certification Examination

The ASCP BOC uses computer adaptive testing (CAT), which is criterion referenced. With CAT, when an
examinee answers a question correctly, the next exam question has a slightly higher level of difficulty. The
difficulty level of the questions presented to the examinee continues to increase until a question is answered
incorrectly. Then a slightly easier question is presented. In this way, the test is tailored to the examinee’s
ability level.

Each questionin the examination pool is calibrated for difficulty and categorized into a subtest area,

which corresponds to the content guideline for a particular examination. The weight (value) given to

each question is determined by the level of difficulty. All examinations (with the exception of Phlebotomy
Technician [PBT] are scheduled for 2 hours and 30 minutes and have 100 questions. The PBT examination
is scheduled for 2 hours and has 80 questions. Your preliminary test results (pass/fail) will appear on the
computer screen immediately upon completion of your examination. A notification to view your examination
scores will be emailed to you within four business days after the examination administration, provided all
required documents have been received. Examination results cannot be released by telephone under any
circumstances.

Your official detailed examination score report will indicate a “pass” or “fail” status and the specific scaled
score on the total examination. A scaled score is mathematically derived (in part) from the raw score
(number of correctly answered questions) and the difficulty level of the questions. Because each examinee
has taken an individualized examination, scaled scores are used so that all examinations may be compared
on the same scale. The minimum passing score is 400. The highest attainable score is 999.

If you were unsuccessful in passing the examination, your scaled scores on each of the subtests will be
indicated on the report as well. These subtest scores cannot be calculated to obtain your total score. These
scores are provided as a means of demonstrating your areas of strengths and weaknesses in comparison to
the minimum pass score.

OASCP 2022 ISBN 978-089189-6845 BOC MLS & MLT Study Guide 7e ix
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Tips for Preparing ™
for the Examinations

The ASCP BOC MLS & MLT Study Guide contains over 2500 multiple choice questions and is designed

to achieve 2 goals: (1) to assist students in preparing for clinical laboratory certification exams and (2) to
provide clinical laboratory instructors with a resource of examination questions. To achieve the first goal,

the ASCP BOC MLS & MLT Study Guide includes a comprehensive set of sample review questions,
organized by chapter and further grouped by topic corresponding to the ASCP BOC Examination Content
Outlines. Each chapter begins with a set of questions followed by an answer key. A brief explanation for each
answer is provided followed by references which may be used to obtain additional information or expanded
explanations. Several references were chosen to highlight information pertinent to the questions included in
the ASCP BOC MLS & MLT Study Guide. Additionally, each question is indexed according to the ASCP BOC
Examination Content Outlines for the Medical Laboratory Technician and International Medical Laboratory
Technician, and/or the ASCP BOC Quialification in Donor Phlebotomy Exam.

To determine the set of questions included in the ASCP BOC MLS & MLT Study Guide, 2 criteria were used.
First, the ASCP BOC Examination Content Outline for the Medical Laboratory Technician and International
Medical Laboratory Technician and Medical Laboratory Scientist created a framework for content included
in the ASCP BOC MLS & MLT Study Guide. A suggested approach for studying for a certification exam is
outlined below using the medical laboratory technician certification exam as an example. The approach
outlined below may be transferred to the Medical Laboratory Scientist (MLS) Exam using the MLS Exam
Content outline. This guide addresses 7 categories of information that correlate to the following chapter
headings: Blood Banking, Chemistry, Urinalysis & Body Fluids, Hematology, Hemostasis, Microbiology,
Laboratory Operations, and Immunology.

Second, the weighted content of ASCP BOC Examination Content Outline for the Medical Laboratory
Technician and International Medical Laboratory Technician provided direction for content emphasis. Over
2500 questions are included in the ASCP BOC MLS & MLT Study Guide. Content outline percentages

for each certification examination follow below. The questions in this study guide track this percentage
distribution.

ASCP BOC MLT Certification Exam ASCP BOC MLS Certification Exam
Content Category Percentages Content Category Percentages
Blood Banking 15-20% Blood Banking 17-22%
Chemistry 20-25% Chemistry 17-22%
Urinalysis & Body Fluids 5-10% Urinalysis & Body Fluids 5-10%
Hematology & Hemostasis 20-25% Hematology & Hemostasis 17-22%
Microbislogy ' 15-20% Microbiology 17-22%
Laboratory Operations 5-10% Laboratory Operations 5-10%
Immunology ’ 5-10% Immunology 5-10%
X BOC MLS & MLT Study Guide 7e ISBN 978-089189-6845 ©ASCP 2022
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Tips for Preparing for the Examinations |

[,;' summary, the ASCP BOC MLS & MLT Study Guide is a comprehensive tool designed to assist

phlebotomy students with preparing for phlebotomy certification exams, and secondly, to assist phlebotomy
instructors in developing written competency assessments (tests). Questions with images will appear as they ‘
would on the certification examination. Laboratory results will be presented in both conventional and Sl units. |
The practice questions are presented in a format and style similar to the questions included on the ASCP .
BOC examinations. The ASCP BOC Examination Content Qutline for the Medical Laboratory Technician and M
International Medical Laboratory Technician and Medical Laboratory Scientist served as the framework for
the ASCP BOC MLS & MLT Study Guide. Responses providing explanations to the answer key were based
in a number of resources, including the Quick Compendium of Medical Laboratory Sciences.

Please note: None of these exact questions will appear on any ASCP BOC examination. This book is
not a product of the ASCP BOC; rather, it is a product of the ASCP Press, the independent publishing arm of
the American Society for Clinical Pathology. Use of this book does not ensure passing an examination. The
ASCP BOC'’s evaluation and credentialing processes are entirely independent of this study guide; however,
this book should significantly help students prepare to challenge the ASCP BOC examination.

©ASCP 2022 |SBN 978-089189-6845 BOC MLS & MLT Study Guide 7e Xi
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MLT index by Content Outline

Nurnbers shown are gquestion numbers, not page numbers

Chapter 1: Blood Banking
I. BLOOD PRODUCTS
Donors 1-4, 5-12
Processing 13-22
Storage 23-36, 38-40
Blood Components 41-52
Blood Component Quality Control 53-59
Il. BLOOD GROUP SYSTEMS
A. Genetics 60-63, 66-68
B. Biochemistry/Antigens 69-72, 74-83, 85-92, 94, 97-98, 101-108, 110-113, 115-119, 121-123
C. Role of Blood Groups in Transfusion 124-128, 130
Ill. BLOOD GROUP IMMUNOLOGY
A. Immune Response 131-136
B. Immunoglobulins 137-145
» C. Antigen-Antibody Interactions 146-163
D. Complement 164-167
IV. PHYSIOLOGY AND PATHOPHYSIOLOGY
. A.  Physiology of Blood 168-175
B. Hemostasis and Coagulation 176-183
C. Hemolytic Disease of the Fetus and Newborn 185, 187-189, 191-213
X D. Anemias 214-221
E. Transplantation 222-225, 227-229
- V. SEROLOGIC AND MOLECULAR TESTING
Routine Tests 231-238, 240-263, 265-266, 268-269, 271-272, 274-293
Reagents 294-300, 302-306
Application of Special Tests and Reagents 307-311, 313, 315-316, 318-319, 325-330, 333-338
Leukocyte/Platelet Testing 339-340
. Quality Assurance 342-351
. TRANSFUSION PRACTICE
Indications for Transfusion 352-366
Component Therapy 367-378
Adverse Effects of Transfusion 379, 381, 383-391, 393-420
Apheresis and Extracorporeal Circulation 421, 424-425, 428
Blood Administration and Patient Blood Management 429-438

.
moow»

Tmoow»

\%

moowx>

. GENERAL CHEMISTRY
A. Carbohydrates 1-27, 30, 34-35
b B. Lipids 44, 47-48, 50, 52, 54-58
C. Heme Derivatives 59, 62-63, 65-66, 70-71, 74, 77, 83-92,
1. PROTEINS AND ENZYMES
A.  Enzymes 94-96, 99-103, 106-114, 117-133, 136, 138-141, 144

B. Proteins and Other Nitrogen-Containing Compounds 146, 148, 154, 161, 174-175, 177, 179, 183-184, 190-191,
197-205, 207-210, 215-217, 220-225

Ill. ACID-BASE, BLOOD GASES AND ELECTROLYTES
8 A. Acid-Base Determinations (Including Blood Gases) 226-249, 251-252, 256-259, 261-263
5 B. Electrolytes 264-291, 301-308

=
(]
g Chapter 2: Chemistry
b
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chapter 2: Chemistry (continued)

Iv. SPECIALCHEMISTRY

A. Endocrinology 309-314, 316-320, 322, 324-326, 328-331, 333-334, 339, 341
B. Vitamins and Nutrition 345-349

¢. Therapeutic Drug Monitoring 352, 355-360
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Preface

The 7th edition of the Board of Certification Study Guide for Clinical Laboratory Certification Examinations
contains 2556 multiple choice questions, ordered to correspond to the latest Examination Content
Guidelines. Questions are cross-referenced to exam content outlines following the introductory material
(see pxii-xix). The questions in this edition are arranged in chapters which correspond to the major content
areas on the examination. Within each chapter, the questions are further grouped by major topics. Unique
to this study guide is the differentiation of questions appropriate for both the Medical Laboratory Technician
and Medical Laboratory Scientist levels from questions that are appropriate for the Medical Laboratory
Scientist level only (clearly marked MLS ONLY). Short answer explanations (with references) are provided
for each practice question. Questions with images will appear as they would on the certification examination.
Laboratory results are presented in both conventional and Sl units. For this latest iteration of the Study
Guide, a new typeface (one that approximates the one used on the examination itself) has been used to
make the questions an even better approximation of the actual examination experience.

The practice questions are presented in a format and style similar to the questions included on the ASCP
BOC certification examinations. Please note: None of these exact questions will appear on any ASCP
BOC examination.

These practice questions were developed for this edition; some questions were compiled from previously
published materials and submitted questions from recruited reviewers. (Note: neither editors nor reviewers
currently serve on any reviewers do not currently serve on any Examination Committee.)

This book is not a product of the ASCP BOC; rather, it is a product of the ASCP Press, the independent
publishing arm of the American Society for Clinical Pathology. Use of this book does not ensure passing of an
examination. The ASCP BOC'’s evaluation and credentialing processes are entirely independent of this study
guide; however, this book should significantly help you prepare for your ASCP BOC examination.

ASCP ASCP
=lelelll BOARD OF
CERTIFICATION

8
To the examinee,

| have had the honor to work on the ASCP BOC Study Guide throughout my career. | hope
that this edition of this Study Guide provides a useful tool to prepare you for the ASCP BOC
certification examination.

Certification is an important first step in your professional career. It is my hope that you find your
career in laboratory medicine rewarding.

Good luck on your certification exam and on your future endeavors.

—Patricia A Tanabe, MPA, MLS(ASCP)CM

Executive Director, Board of Certification (retired)
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Chapter

Blood Banking 1

The following items have been identified generally as appropriate for those
preparing for both the MLS and MLT examinations. Items that are appropriate for
the MLS examination only are marked with MLS ONLY.

1

Questions 69 Answers with Explanations

1 | Blood Products 69 | Blood Products

g Il Blood Group Systems 73 Il. Blood Group Systems

19 lll. Blood Group Immunology 79 lil. Blood Group Immunology

24 V. Physiology and Pathophysiology 82 |V. Physiology and Pathophysiology
33 V. Serclogic and Molecular Testing 89 V. Serologic and Molecular Testing
57 VI Transfusion Practice 100 VI. Transfusion Practice

|. Blood Products

A. Donors

1.

MLS
ONLY

The minimum hemoglobin concentration in a fingerstick from a male blood donor is:

a 12.0g/dL (120 g/L)
b 12.5g/dL (125 g/L)
¢ 13.0g/dL (130 g/L)
d 13.5g/dL (135 g/L)

A cause for indefinite deferral from blood donation is:

a areactive test for Babesia species

b residence in an endemic malaria region for 5 years
¢ positive test for Trypanosoma cruzi

d history of chicken pox vaccination

Which of the following prospective donors would be accepted for blood donation?

a 62-year-old female with a blood pressure of 210/80
b 18-year-old female who weighs 100 Ib

¢ 40-year-old male with a pulse of 115

d 82-year-old male with a hemogiobin of 13.5 g/dL

Which one of the following constitutes permanent deferral status of a donor?

a tattoo 5 months previously

b recent close contact with a patient with viral hepatitis
¢ 2 units of blood transfused 4 months previously

d confirmed positive test for HBsAg 10 years previously

A prospective donor with which of the following health histories would be accepted for blood
donation?

a hepatitis B immune globulin 2 months ago

b HIV prevention drugs 6 months ago

¢ blood transfusion 2 months ago

d travel to malaria endemic country 1 month ago

©ASCP 2022 |SBN 978-089189-6845 BOC MLS & MLT Study Guide 7e 1
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6.

10.

1.

12.

In order to be a plateletpheresis donor, the platelet count must be at least:

a 150,000/uL
b 200,000/uL
c 250,000/uL
d 300,000/uL

Prior to blood donation, the intended venipuncture site must be cleaned with a scrub solution
containing:

a hypochlorite

b green soap

¢ 10% acetone
d povidone iodine

A donor who has just donated 2 units of Apheresis Red Blood Cells will be deferred from
further blood donation for a minimum of how many weeks?

a8
b 12
c 16
d 24

Which of the following infectious agents relies solely on donor questioning to avoid
transmission from transfused blood products?

a Trypanosoma cruzi

b Plasmodium falciparum
c HCV

d CMV

Which of the following practices at the time of blood collection helps minimize bacterial
contamination of platelet products?

a use of 18-gauge needle
b diversion pouch

C green soap scrub

d UVirradiation

If a unit of autologous Red Blood Cells is collected and transfused in the same facility, which of
the following is not required? . .

a ABO and Rh typing

b a physician’s order

¢ infectious disease screening

d evaluation for risk of bacteremia

According to AABB Standards, what is the minimum hemoglobin level for an autologous
donor?

a 11.0g/dL
b 12.0 g/dL
c 125g/dL
d 13.0g/dL

B. Processing

13.

Which of the following must be included on the label of a unit of Red Blood Cells Leukocytes
Reduced?

a known leukocyte count for the unit
b phlebotomist identification

¢ unique collection facility identifier
d date of blood collection
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14.

15.

16.

7.

18.

19.

20.

All donor blood testing must include:

a complete Rh phenotyping
b anti-CMV testing

¢ directantiglobulin test

d serological test for syphilis

Which of the following is not a usefui strategy to reduce bacterial contamination in platelet
components?

a using green soap scrub to disinfect venipuncture site

b diverting the first 10-40 mL of donor blood from the main blood bag
¢ performing culture-based testing on all platelet components

d applying pathogen reduction technology to platelet components

Which of the following practices has been useful in reducing the incidence of transfusion
related acute lung injury (TRALI)?

a use of Fresh Frozen Plasma from male donors

b use of Fresh Frozen Plasma from female donors

¢ pathogen reduction treatment of Fresh Frozen Plasma
d leukocyte-reduced Fresh Frozen Plasma

[n allogeneic blood donation, which of the following infectious agents must also include a
nucleic acid testing (NAT) assay?

a HBV

b HTLV /I

¢ syphilis

d cytomegalovirus

A}

What is the primary reason that infectious agents can be transmitted following blood
transfusion?

a pathogen reduction technology failure

b donor in the window period of early infection
¢ leukocyte-reduction failure

d donor history questionnaire not completed

Apheresis Platelets that will undergo pathogen reduction technology do not require:

a hepatitis B virus NAT

b culture-based testing for bacteria
¢ West Nile virus NAT

d ABO and Rh testing

The results in this table are obtained on a blood donor sample at immediate spin:

anti-A anti-B A cells Bcells anti-D Rh control
0 0 4+ 4+ 0 0

Before labeling blood components from this donation, what additional testing must be
completed?

a testdonor RBCs with anti-A,B

b test donor RBCs with anti-H

¢ perform weak D testing on donor RBCs
d test donor serum with A, cells

©ASCP 2022 ISBN 978-089189-6845 BOC MLS & MLT Study Guide 7e
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Blood Banking l. Blood Products

21. Which of the following courses of action must be performed immediately if a sample from an
Apheresis Platelet undergoing culture-based testing indicates bacterial growth?
‘a setup another culture to confirm positivity
b determine sensitivity to antibiotics
c retrieve the unit if issued for transfusion
d identify the organism
22. Asample of blood from each donation is tested for which of the following infectious disease
agents?
a HIV-1/2, HTLV-II, WNV, HCV
b HBV, HCV, CMV, T. cruzi
¢ HBsAg, HIV-1/2, P. falciparum, Babesia species
d dengue virus, syphilis, HCV, HBV
C. Storage
23. The transport temperature for Red Blood Cells Leukocytes Reduced is:
a 1-6°C
b 1-10°C
c 18-20°C
d 20-24°C
24. The transport temperature for Apheresis Platelets is:
a 1-6°C
b 1-10°C
¢ 18-20°C
d 20-24°C
25. A unit of Red Blood Cells expiring in 35 days is split into 5 small aliquots using a sterile
pediatric quad set and a sterile connecting device. Each aliquot must be labeled as expiring in:
a 6 hours
b 12 hours
¢ 5days
d 35 days
26. When platelets are stored on a rotator set on an open bench top, the ambient air temperature
must be recorded:
a once a day
b twice a day
¢ every 4 hours
d every hour
27.  Which of the following is the correct storage temperature for the component listed?
a Cryoprecipitated AHF, 4°C
b Fresh Frozen Plasma (FFP), —20°C
¢ Red Blood Cells, Frozen, —40°C
d Platelets, 37°C
28. Six units of Red Blood Cells are issued to the OR at 9 Am in a cooler, validated to maintain a

temperature of 1-10°C for 2 hours. The cooler containing the units of blood is returned to the
blood bank 40 minutes later because surgery is cancelled. What should be done with these
units?

a discard the units as they were issued to a specific patient

b inspect units and establish that appropriate temperature has been maintained
¢ continue to store in cooler since surgery is rescheduled for tomorrow

d put units back into inventory as only 40 minutes has elapsed since issue

BOC MLS & MLT Study Guide 7e ISBN 978-089189-6845 ©ASCP 2022
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29, An acceptable storage temperature for Red Blood Cells, Frozen is:

a -80°C
b -20°C
¢ -12°C
d 4°C
30. Red Blood Cells, Leukocytes Reduced must be stored at:

a 1-6°C

b 1-10°C
¢ 1-20°C
d 20-24°C

31. Ifthe seal is entered or broken on a unit of Red Blood Cells stored at 1-6°C, what is the
maximum allowable storage period, in hours?

a6
b 24
c 48
d 72

32, Cryoprecipitated AHF must be stored at:
a <-10°C
b =-18°C
c 1-6°C
d 1-10°C
33. Plasma Frozen Within 24 Hours After Phlebotomy (PF24) and thawed for transfusion has an
expiration of:

a 6 hours
b 12 hours
¢ 24 hours
d 5days

34. Apheresis Platelets must be stored at:

a 1-6°C

b 1-10°C
¢ 10-18°C
d 20-24°C

35. Cryoprecipitated AHF, if maintained in the frozen state at —18°C or below, has a shelf life of:

a 42 days

b 6 months
¢ 12 months
d 36 months

36. Thawed Plasma must be stored at:

a <-18°C

b 1-6°C

¢ 1-10°C

d 20-24°C
37.  During storage, the concentration of 2,3-diphosphoglycerate (2,3-DPG) decreases in a unit of:
MLS
Y a Platelets
b Fresh Frozen Plasma
¢ Red Blood Cells
d Cryoprecipitated AHF
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38.

39.

40.

Upon inspection, a unit of Apheresis Platelets is noted to have visible clots, but otherwise
appears normal. The technologist should:

a issue without concern

b filter to remove the clots

¢ centrifuge to express off the clots

d quarantine for Gram stain and culture

Upon expiration, a unit of thawed Plasma Frozen Within 24 Hours (PF24) is converted to
thawed Plasma. This thawed Plasma can be stored for an additional:

a 1day

b 4 days
¢ 14 days
d 28 days

The transfusion service is preparing aliquots from a unit of Red Blood Cells Leukocytes
Reduced with the aid of a sterile connecting device for a pediatric patient. When checking the
weld for one of these aliquots, it is noted that the weld is incomplete and leaking. This unit is
then resealed with an acceptable weld. What will the expiration date of this unit be?

a 6 hours

b 24 hours

¢ 3days

d original expiration date

D. Blood Components

M,

42,

43.

44,

A patient with a platelet count of 10,000/L receives one unit of Apheresis Platelets,
Leukocytes Reduced. After transfusion, the patient’s platelet count is 50,000/uL. These results
indicate:

a The presence of HLA antibodies and refractoriness to transfusion
b The patient is actively bleeding but still producing platelets

¢ The platelet count is the expected posttransfusion increment

d The patient’s pre-transfusion platelet count was incorrect

Red Blood Cells Leukocytes Reduced must be prepared by a method known to reduce the
leukocyte count to: '

a <8.3x10°
b <5.0 x 106
c <5.5x 1010
d <3.0 x 10"

A unit of Red Blood Cells that expires in 32 days has just been irradiated. The expiration date
of this unit will:

a remain the same

b be reduced by 4 days
¢ be reduced by 14 days
d be increased by 2 days

Cryoprecipitated AHF must be transfused within what period of time following thawing and
pooling without the use of a sterile connection device?

a 4 hours
b 8 hours
¢ 12 hours
d 24 hours
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45.

46.

41.

48.

49.

50.

51.

52.

According to AABB Standards, Fresh Frozen Plasma must be infused within what period of
time following thawing?

a 24 hours
b 36 hours
¢ 48 hours
d 72 hours

Cryoprecipitated AHF:

a is indicated for fibrinogen deficiencies

b should be stored at 4°C prior to administration
¢ will not transmit hepatitis B virus

d is indicated for the treatment of hemophilia B

Which Apheresis Platelets product should be irradiated?

a autologous unit collected prior to surgery

b random stock unit going to a patient with DIC

¢ adirected donation given by a mother for her son

d a directed donation given by an unrelated family friend

Irradiation of a unit of Red Blood Cells is done to prevent the replication of donor:

a granulocytes
b lymphocytes
¢ red cells
d platelets

Plastic bag overwraps are recommended when thawing units of FFP in 37°C water baths
because they prevent:

a the FFP bag from cracking when it contacts the warm water
b water from slowly dialyzing across the bag membrane

¢ the entry ports from becoming contaminated with water

d the label from peeling off as the water circulates in the bath

Which of the following blood components must be prepared within 8 hours after phlebotomy?

a Red Blood Cells

b Fresh Frozen Plasma

¢ Red Blood Cells, Frozen
d Cryoprecipitated AHF

Which of the following is proper procedure for preparation of Platelets from Whole Blood?

a light spin followed by a hard spin
b light spin followed by 2 hard spins
¢ 2 light spins

d hard spin followed by a light spin

Of the following blood components, which one should be used to prevent HLA
allocimmunization of the recipient?

a Red Blood Cells

b Granulocytes

¢ Irradiated Red Blood Cells

d Leukocyte-Reduced Red Blood Cells
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E. Blood Component Quality Control

53.

54,

55.

56.

57.

58.

59.

Quality control of Apheresis Granulocytes must demonstrate which of the following granulocyte
counts in 75% of units tested?

a 1.0x 1010
b 2.0 x 1010
c 3.0x 1010
d 4.0x 1010

An important determinant of platelet viability during storage is:

a plasma potassium concentration

b plasma pH

¢ prothrombin time

d activated partial thromboplastin time

According to AABB Standards, Apheresis Platelets shall demonstrate with 95% confidence that
>75% of units contain 2 how many platelets?

a 5.5x 1010
b 6.5x 1010
¢ 3.0 x 10"
d 5.0 x 10

According to AABB Standards, Platelets prepared from Whole Blood shall have at least;

a 5.5 x 1010 platelets per unit in at least 90% of the units tested
b 6.5 x 1010 platelets per unit in 90% of the units tested

¢ 7.5 x 1010 platelets per unit in 100% of the units tested

d 8.5 x 1010 platelets per unit in 95% of the units tested

According to AABB Standards, Apheresis Platelets shall demonstrate with 95% confidence
that >95% of units have what minimum pH at the time of issue?

a 6.0
b 6.2
c 6.8
d 7.0

What percentage of red blood cells must be retained when preparing Red Blood Cells
Leukocytes Reduced?

a 50%
b 70%
¢ 85%
d 100%

In a quality assurance program, Cryoprecipitated AHF must contain a minimum of how many
international units of Factor VIII?

a 60
b 70
c 80
d 90
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;I. Blood Group Systems

A. Genetics

60. Given the most probable genotypes of the parents shown in this figure, which statement best
describes the most probable Rh genotypes of the 4 children?

I Rr O R,R,

a 25% will be Ryr, 25% will be Ryr, and 50% will be R4R;
b 50% will be R4yrand 50% will be R4R;

¢ 100% will be Ryr

d 100% will be R4R4

61. The linked HLA genes on each chromosome constitute a(n):

a allele

b ftrait

¢ phenotype
d haplotype

62. Most blood group system genes and their resulting genetic traits display what type of
inheritance?

a sex-linked dominant
b sex-linked recessive
¢ autosomal recessive
d autosomal codominant

63. The mating of an Xg(a+) man and an Xg(a—) woman will only produce:

a Xg(a—) sons and Xg(a—) daughters
b Xg(a+) sons and Xg(a+) daughters
¢ Xg(a—) sons and Xg(a+) daughters
d Xg(a+) sons and Xg(a—) daughters
64. The observed phenotypes in a particular population are:

MLS
ONLY

phenotype number of persons

Jk(a+b-) 122
Jk(a+b+) 194
Jk(a—b+) 84

What is the gene frequency of Jk? in this population?
a 0.31
b 0.45
c 0.55
d 0.60
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65.

MLS
ONLY

66.

67.

68.

In a random population, 16% of the people are Rh-negative (rr). What percentage of the
Rh-positive population is heterozygous for r?

a 36%
b 48%
c 57%
d 66%

Which phenotype could not result from the mating of a Jk(a+b+) female and a Jk(a—b+) male?

a Jk(a+b-)
b Jk(atb+)
¢ Jk(a-b+)
d Jk(a-b-)

Which of the following phenotypes is the result of homozygous inheritance of the
corresponding genes?

a Le(atb-)
b M+N+

¢ Fy(a-b+)
d Jk(atb+)

What do the Oy, (Classical Bombay), group O, and Lu(a—b—) phenotypes have in common?

result from inheritance of identical sex-linked dominant genes
result from inheritance of identical sex-linked recessive genes
result from inheritance of identical autosomal dominant genes
result from inheritance of identical autosomal recessive genes

Q0T o

B. Chemistry, Antigens

69.

70

.

Which of the following antibodies is usually clinically insignificant?

a anti-P
b anti-P1
¢ anti-PX
d anti-p

An individual’'s red blood cells give the reactions with Rh antisera shown in this table:

anti-D anti-C anti-E anti-c anti-e Rh control
4+ 3+ 0 3+ 3+ 0

The individual’s most probable genotype is:

a DCe/DcE
b DcE/dce
¢ Dce/dce
d DCe/dce

A blood donor has the genotype: hh, AB. Using anti-A and anti-B antisera, the donor’s red cells
will type as group:

a A

cooT
>0
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‘i‘z'."ﬂ Ah individual has been sensitized to the k antigen and has produced anti-k. What is the most

73.

MLS
ONLY

74.

75.

76.

T1.

78.

probable KEL system genotype for this individual?

a KK
b Kk
c kK
d KoKo

Anti-Fy3 will fail to react with which of the following enzyme-treated red cells?

a Fy(atb-)
b Fy(a—b+)
¢ Fy(a-b-)
d Fy(a+b+)
A mother has the red cell phenotype D+C+E—c—e+ with anti-c (titer of 32 at AHG) in her serum.

The father has the phenotype D+C+E-c+e+. The baby is Rh-negative and not affected with
hemolytic disease of the newborn. What is the baby’s most probable Rh genotype?

a rlrl

b r'r

Cc R1R1

d R1f'

In an emergency situation, Rh-negative red cells are transfused into an Rh-positive person of
the genotype CDe/CDe. The first antibody most likely to develop is:

a anti-c
b anti-d
¢ anti-e
d anti-E

A patient’s red cells type as shown in this table:

anti-C anti-D anti-E anti-c anti-e

+ + + + +

Which is the most probable genotype?
a R{Ry
b R1I"
c Ry
d RR,

A patient’s red celis type as shown in this table:

anti-D anti-C anti-E
4+ 0 0

Which of the following genotype would be consistent with these results?
a RoRo

b R1I’

C R1R2

d R,r

The red cells of a nonsecretor (se/se) will most likely type as:
a Le(a—b-)
b Le(a+b+)

c Le(ath-)
d Le(a—b+)
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79.

80.

81.

82.

83.

Which of the following phenotypes will react with anti-f?

a I

b RRy
[ R2R2
d R/R,

A patient’s red blood cells gave the reactions shown in this table:

anti-D anti-C anti-E anti-c anti-e anti-f

+ + + + + 0

The most probable genotype of this patient is:
a R1R2

b R.r"

¢ Ryr

d R.R,

Awoman types as Rh-positive. She has an anti-c titer of 32 at AHG. Her baby has a negative
direct antiglobulin test (DAT) and is not affected by hemolytic disease of the newborn. What is
the father’s most likely Rh phenotype?

ar

b rr

C R1f'

d Ryr

Which of the following red cell typings are most commonly found in the African American donor
population?

a Lu(a-b-)

b Jk(a—b-)

¢ Fy(a-b-)

d K—k—

A donor is tested with Rh antisera with the results shown in this table:

anti-D anti-C anti-E anti-c anti-e Rh control

+ + 0 + + 0

What is his most probable Rh genotype?
a R1R1

b R1f'

¢ Ryr

d Ror
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84.

MLS
ONLY

A family has been typed for HLA because 1 of the children needs a stem cell donor. Typing
results are listed in this table:

patient type

father A1,3:B8,35
mother A2,23,B12,18
child #1 A1,2,B8,12
child #2 A1,23,B8,18
child #3 A3,23,B18,?

What is the expected B antigen in child #3?

a Al
b A2
¢ B12
d B35
85. Which of the following is the immunodominant sugar responsible for the A antigen?
a fucose
b N-acetylgalactosamine
¢ galactose
d N-acetylglucosamine
86. Which of the following is considered to be a high-prevalence antigen?
a Vel
b Js®
cs
d K
87. The reason that group O individuals have the most amount of H antigen on their red cells
compared to other ABO phenotypes is:
a group O individuals produce more precursor type | chain
b group A, B and AB individuals are heterozygous for the H gene
c the O gene produces more transferase enzyme, which produces more H antigen
d H antigen is left unchanged by the absence of A and/or B transferase enzymes
88. Anpatientis typed with the results shown in this table:
patient’s cells with patient’s serum with
anti-A 0 Aqred cells 2+
anti-B 0 B red cells 4+
anti-A,B 2+ Ab screen 0
The most probable reason for these findings is that the patient is group:
a O; confusion due to faulty group O antiserum
b O; with an anti-A1
¢ A,; with an anti-A1
d A4; with an anti-A
©OASCP 2022 ISBN 978-089189-6845 BOC MLS & MLT Study Guide 7e
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89. Given the serologic reactions shown in this table, what is the most likely A subgroup?
anti-A anti-B anti-A,B A4 cells B cells O cells
2+mf 0 2+mf 1+ 4+ 0
mf=mixed field ag-
glutination
a Ay
b A,
c A3
d A,

90. The enzyme responsible for conferring H activity on the red cell membrane is alpha-:

a galactosyl transferase

b N-acetylgalactosaminyl transferase
¢ L-fucosyl transferase

d N-acetylglucosaminyl transferase

91. Even in the absence of prior transfusion or pregnancy, individuals with the Bombay phenotype
(On) will always have naturally occurring:

a anti-Rh
b anti-K,
¢ anti-U
d anti-H

92. Which of the following antibodies in the LU (Lutheran) system is most likely to be igM and
detected as a direct agglutinin?

a anti-Lu?
b anti-LuP
¢ anti-Lu3
d anti-Au?

93. Which of the following antibodies is neutralizable by pooled human plasma?
MLS

ONY 3 anti-Kn?@
b anti-Ch
¢ anti-Yk®
d anti-Cs?

94. Antibodies from which of the following blood group systems are notorious for causing delayed
hemolytic transfusion reactions?

a Rh
b KEL
¢ FY
d JK

95. HLA antibodies are:

MLS
MY a naturally occurring

b induced by multiple transfusions

¢ directed against granulocyte antigens only

d frequently cause hemolytic transfusion reactions
96. Genes of the major histocompatibility complex (MHC):

MLS
MY a code for HLA-A, HLA-B, and HLA-C antigens only
b are linked to genes in the ABO system
¢ are the primary genetic sex-determinants
d contribute to the coordination of cellular and humoral immunity
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ﬁ lsoimmunization to platelet antigen HPA-1a and the placental transfer of maternal antibodies
would be expected to cause newborn:

a erythroblastosis
b leukocytosis

¢ leukopenia

d thrombocytopenia

98. What antigens would be found in the saliva of an individual with the genotype Sese Lele AO HH?

a AH

b Leb, A H

¢ Le? LeP A H
d Le?

99. Which of the following genes is not in the MHC class | region?
MLS

oM a HLA-A
b HLA-B
¢ HLA-C
d HLA-DR

100. Anti-D and anti-C are identified in the serum of a pregnant woman, gravida 2, para 1. Ten
ms. months previously she received Rh immune globulin (RhIG) at 28 weeks’ gestation. Test
results of the patient, her husband, and the child are shown in this table:

anti-D anti-C anti-E anti-c anti-e
patient 0 0 0 + +
father 0 + 0 + +
child 0 + 0 + +

The most likely explanation for the presence of anti-D is that this antibody is:
a actually anti-C¥

b from the RhIG dose

¢ actually anti-G

d naturally occurring

101, The phenomenon of an Rh-positive person whose serum contains anti-D is best explained by:

a gene deletion
b missing antigen epitopes
¢ trans position effect
d gene inhibition
102. When the red cells of an individual fail to react with anti-U, they usually fail to react with:
a anti-M
b anti-LeP

¢ anti-S
d anti-P1

103. Which of the following red cell antigens are found on glycophorin-A?

a M,N
b Le? LeP
¢ S,s
d P,P1, Pk
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104. Paroxysmal cold hemoglobinuria (PCH) is associated with antibody specificity toward which of
the following?

a KEL system antigens
b FY system antigens
¢ P antigen

d lantigen

105. Which of the following is a characteristic of anti-i?

a associated with warm autoimmune hemolytic anemia

b found in the serum of patients with infectious mononucleosis

¢ detected at lower temperatures in the serum of normal individuals
d found only in the serum of group O individuals

108. In a case of cold agglutinin disease, the patient’s serum would most likely react 4+ at
immediate spin with:

a group A cells, B cells and O cells, but not his own cells
b cord cells but not his own or other adult cells

¢ all cells of a group O cell panel and his own cells

d only penicillin-treated panel cells, nhot his own cells

107. Cold agglutinin disease is associated with an antibody specificity toward which of
the following?

108. Which of the following is a characteristic of anti-i?

a often associated with hemolytic disease of the newborn
b reacts best at room temperature or 4°C

¢ reacts best at 37°C

d is usually IgG

109. In chronic granulomatous disease (CGD), granulocyte function is impaired. An association

ws  exists between this clinical condition and a depression of which of the following antigens?

a Rh
b P
¢ KEL
d FY

110. The antibodies of the JK blood group system:

a react best by the indirect antiglobulin test

b are predominantly IgM

c often cause allergic transfusion reactions

d do not generally react with antigen-positive, enzyme-treated RBCs

111. Proteolytic enzyme treatment of red cells usually destroys which antigen?

a Jk@
b E
c Fy®
d k

112. Anti-Fy@is:

a usually a cold-reactive agglutinin

b more reactive when tested with enzyme-treated red blood cells
¢ capable of causing hemolytic transfusion reactions

d often an autoagglutinin
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ﬁfﬁeszis—;tance to malaria is best associated with which of the following blood groups?

a Rh
b li
c P
d FY

114. What is linkage disequilibrium in reference to HLA haplotypes?

Wiy 3 occurrence of HLA genes in the same haplotype more often than would be expected based
on the gene frequencies
b displacement of HLA genes on different chromosomes
¢ occurrence of HLA genes in the same haplotype less often than would be expected based
on the gene frequencies
d recombination of HLA genes during meiosis

115. A 25-year-old Caucasian woman, gravida 3, para 2, required 2 units of Red Blood Cells.
The antibody screen is positive, and the results of the antibody panel are shown in this table:

e K Jk?® JkP Le® Leb M N P1 IAT

cell D C ¢ E

1 + + 0 0 + + + + 0 + + + o+ 0
2 + + 0 0 + O + 0 0 + + 0 0 0
3 + 0 + + 0 0 + + 0 + + + + 1+
4 + + + 0 + 0 0 + 0 + + 0 + 1+
5 6o 0 + 0 + 0 + + 0 + + 0 0 1+
6 0 0 + + + 0 + 0 + 0 + + 0 1+
7 0 0 + 0 + + + + + 0 + + + 1+

8 o o + O + O O + O + 0 + + A+

IAT = indirect antiglobulin test auto 0

What is the most probable genotype of this patient?

arr
b rr
C Rol’
d R/Ry

116. Antibodies produced to blood group antigens that are carbohydrate structures are usually:

a 1gG and indirect agglutinins
b 1gG and react best at 37°C
¢ IgM and direct agglutinins

d IgM and react best at 37°C

117. Which of the following red blood cells would lack the Lu3 antigen?
a Lu(atb+)
b Lu(a+b-)
¢ Lu(a—b+)
d Lu(a—b-)
118. Which of the following is considered a low-prevalence antigen?

a Yto
b JkP
c Wrd
d DiP
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119.

120.

MLS
ONLY

121,

122,

123.

Which of the following statement is correct?

a antibodies to high-prevalence antigens are most often IgM and room temperature reactive
b antibodies to high-prevalence antigens are usually clinically significant

¢ antibodies to high-prevalence antigens occur in >98% of the population

d antibodies to high-prevalence antigens include examples of anti-K

For which of the following is HLA phenotyping not useful?

a selection of bone marrow donor for transplantation

b investigation of a hemolytic transfusion reaction

¢ selection of solid organ donor for transplantation

d investigation of platelet refractoriness in transfusion recipient

Fetal and neonatal alloimmune thrombocytopenia (FNAIT) is:

a frequently caused by maternal HLA antibodies

b treated with Cryoprecipitated AHF

¢ frequently caused by maternal anti-HPA-1a antibodies
d treated with IVIG and washed paternal platelets

Which of the following statement regarding the LW blood group system is true?

a D-negative red cells express more LW antigen than D-positive red cells

b Rhy red cells are also LW(a—b-)

¢ LW antibodies generally react at the room temperature (RT) phase of testing

d the LW system has 3 antigens: low-prevalence W@ and high-prevalence LWP and Lwab

In which of the following conditions are HNA antibodies not implicated?

a autoimmune neutropenia (AIN)

b transfusion-related acute lung injury (TRALI)

¢ neonatal alloimmune neutropenia (NAN)

d transfusion-associated circulatory overload (TACO)

C. Role of Blood Groups in Transfusion

124,

125.

126.

Anti-K is identified in a patient’s serum. If random crossmatches are performed on 10 donor
units, approximately how many would be expected to be compatible?

a1
b 3
c 7
d 9

Four units of blood are needed for elective surgery. The patient’s serum contains anti-C, anti-,
anti-Fy?2 and anti-JkP. Which of the following would be the best source of donor blood?

a test all units in current stock

b test 100 group O, Rh-negative donors
¢ test 100 group-compatible donors

d rare donor registry

A patient is group O, Rh-negative with anti-D and anti-K in her serum. What percentage of the
general Caucasian donor population would be compatible with this patient?

a 05
b 2.0
c 3.0
d 6.0
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121.

128.

129.

MLS
ONLY

130.

Which of the following Rh antigens has the highest frequency in Caucasians?

aD
b E
ccC
de

The K (KEL1) antigen is:

a absent from the red cells of neonates

b strongly immunogenic

¢ destroyed by enzymes

d has a frequency of 50% in the random population

What percent of group O donors would be compatible with a serum sample that contained
anti-X and anti-Y if X antigen is present on red cells of 5 of 20 donors, and Y antigen is present
on red cells of 1 of 10 donors?

az2b
b 6.8
c 25.0
d 68.0

What is the approximate probability of finding compatible blood among random Rh-positive
units for a patient who has anti-c and anti-K? (Consider that 20% of Rh-positive donors lack ¢
and 90% lack K)

a 1%
b 10%
c 18%
d 45%

lll. Blood Group Immunology

A. Immune Response

131.

132,

133.

134.

Which of the following is responsible for the production of blood group antibodies?

a Bcells

b Tcells

¢ NKcells

d dendritic cells

In a primary immune response, which immunoglobulin class appears first?

a IgG
b IgM
c IgA
d IgE

What is the most common clinical incident that results in alloantibody production?

a viral infection

b solid tumor

¢ red cell transfusion
d autoimmune disease

Macrophages and monocytes have Fc receptors for which of the following immunoglobulins?

a IgG
b IgM
c IgA
d IgD
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135.

136.

B. Immunoglobulins
137.

138.

139.

140.

141.

142.
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Which of the following blood group antigens is the most immunogenic, or has the greatest
ability to initiate antibody production in an individual who lacks the antigen?

a Fy?
b s
c Jkb
dD

IgG antibody and/or C3b sensitized red blood cells can be phagocytized by cells in the
reticuloendothelial system (RES). This phenomenon is clinically recognized as:

a immune tolerance
b allergic sequalae
¢ extravascular hemolysis
d intravascular hemolysis

Which immunoglobulin class can cross the placenta?

a IgG
b igM
c IgA
d IgE

Which of the following immunoglobulins is most efficient at activating complement via the
classical pathway?

a IgG2
b 19G4
c IgM
d IgA

Which of the following immunoglobulins is most efficient at causing direct hemagglutination?

a IgG
b IgM
c IgA
d IgE

Which of the following structures of an immunoglobulin molecule is involved in the activation of
complement via the classical pathway?

a Fcregion

b Fab region
¢ Hinge region
d Jchain

Immunoglobulin classes are differentiated according to the molecular structure of:

a light chains

b heavy chains
¢ Fab fragment
d Fc fragment

Which of the following pairs of immunoglobulins is most efficient at activating complement via
the classical pathway?

a IgG1 and IgG3
b 1gG1 and IgG4
¢ IgG2 and IgG3
d 1gG2 and IgG4
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]’j;‘f The results in this panel are obtained with the serum of a patient from the prenatal clinic.

144,

148.

LISS

cell D C c E e K Jk@ JkP Fy2 Fy M N P1 IS 37°C IAT
1 + 4+ 0 0 + + 4+ + 0 + 0 + + 0 0 0

2 + + 0 0 + 0 + 0 0 & + 0 0 3+ 2+ 2+
3 + 0 + + 0 0 + + 0 + 0 + o+ 0 0 0

4 + + + 0 + 0 0 + 0 + + + + 3+ 2+ 2+
5 o 0 + 0 + 0 + + 0 + + 0 0 3+ 2+ 2+
6 0 0 + + + 0 + 0 + 0 0 + 0 0 0 0

7 0O 0 + 0 + + + + + 0 + + + 3+ 2+ 2+
8 0o 0 + 0 + 0 O + 0 + 0 + + 0 0 0
IAT = indirect antiglobulin test; LISS = low ionic strength saline auto O 0 0

To evaluate potential risk to the fetus, what additional studies should be performed?

a test additional cells to rule-out anti-c

b treat serum with dithiothreitol and repeat panel
¢ Rh phenotype the patient

d perform D testing on father’s blood

The immune response to red cell antigens with numerous epitopes results in a heterogeneous
population of antibodies referred to as:

a bivalent

b epitope-specific
¢ monoclonal

d polyclonal

A blood sample is taken from a 90-year-old male, who is admitted to the ER for possible
Gl bleeding. ABO results are shown in this table:

cells tested with serum tested with
anti-A 0 A4 cells 0
anti-B 0 B celis 1+

What might be a likely explanation for these results?

a wrong sample collected
b patient’s disease

¢ patient’s age

d subgroup of B

C. Antigen-Antibody Interactions

146.

Appropriate antigen-antibody ratios are important to avoid an excess of unbound antibody,
which is known as:

a dosage effect
b pH effect

¢ postzone effect
d prozone effect
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147,

148.

149.

150.

151.

152.

153.

154,

Many enhancement media used in the blood bank promote hemagglutination in the presence
of IgG antibodies by reducing which of the following?

a hydrophilic forces

b low ionic potential

¢ van der Waals forces
d zeta potential

Blood group antigen and antibody hemagglutination reactions are influenced by which of the
following?

a temperature

b Ca?* ions

¢ antigen presenting cells
d memory cells

Which of the following blood group antibodies will no longer react with its respective antigens
once those antigens are treated with proteolytic enzymes?

a anti-C
b anti-K
¢ anti-Fy?
d anti-Jk@

Some blood group antibodies may react stronger with the red cells of individuals who have
inherited 2 identical alleles for the antigen to which the antibody is directed. This is known as:

a postzone effect

b dosage effect

¢ prozone effect

d equivalence effect

Which of the following reagents is used to facilitate hemagglutination following the sensitization
of red cells with an IgG alloantibody?

a anti-human globulin serum
b low ionic strength saline

¢ polyethylene glycol

d 22% bovine albumin

The addition of antibody-sensitized red cells (Check Cells) to all negative anti-human globulin
(AHG) tests ensures that:

a the test was interpreted correctly

b the test was incubated at the correct temperature
¢ AHG reagent was added to each test

d patient serum was added to each test

in which of the following clinical situations will the direct antiglobulin test be positive”?

a sickle cell disease

b hemolytic disease of the fetus and newborn
¢ posttransfusion purpura

d multiple myeloma

In which of the following is the indirect antiglobulin test utilized?

a reverse ABO testing

b immediate spin crossmatch

¢ C antigen testing

d antibody detection (screening) test
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1’5P5 Polyspecific AHG reagents contain:

a anti-lgG

b anti-C3d

156.

157.

158.

159.

160.

161.

162.

163.

¢ anti-IgG and anti-IgM
d anti-lgG and anti-C3d

A false-negative direct antiglobulin test can be the result of:

a neutralized AHG reagent

b sample from gel-separator tubes
¢ overcentrifugation

d dirty glassware

A false-positive indirect antiglobulin test can be the result of:

a insufficient saline washing of red cells
b inadequate incubation time

¢ overcentrifugation

d dissociation of cell bound IgG

A negative result using solid phase adherence assays will demonstrate indicator red cells as:

a ared blood cell pellet in the bottom of the well

b a diffuse pattern of red blood cells throughout the well

¢ red blood cell clumps symmetrically located throughout the well
d ared supernatant, indicating lysis

A 4+ positive reactions using gel technology will appear as red blood cells:

a in a pellet at the bottom of the microtubule
b dispersed throughout the gel media

¢ in a layer at the top of the gel media

d suspended at the mid-point of the gel media

One of the advantages of performing antibody screening (detection) studies using gel
technology is:

a saline washing is not required

b centrifugation is not required

¢ special equipmentis not required

d precise volumes of serum are not required

Monoclonal blood banking reagents have which of the following as a disadvantage?

a little to no batch variation
b cost effectiveness

¢ high antigen efficiency

d overspecificity

The direct antiglobulin test in a suspected case of warm autoimmune hemolytic anemia
is positive. Which of the following monospecific reagents would be used in further direct
antiglobulin testing?

a anti-C3b
b anti-C3d
¢ anti-C4
d anti-lgM

Low ionic strength saline (LISS) acts as an enhancement medium and facilitates antibody
uptake by:

activating complement

increasing flexibility in hinge region
removing water molecules
reducing zeta potential

Q0T o
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D. Complement

164.

165.

166.

167.

The membrane attack complex (MAC) formed during the activation of complement via the
classical pathway consists of:

a C1q, C1r, C1s
b C3a, C3b, C3d
¢ Cha, C5b

d C5b through C9

in ABO hemolytic transfusion reactions, complement is activated via which of the following
pathways?

a alternative
b classical
¢ lectin

d polyclonal

lgG-sensitized red cells that activate complement may not complete complement activation to
cell lysis. In addition to IgG on the surface of these red cells, what complement component is
present?

a C1q
b C3a
¢ C3b
d C5b

While performing antibody detection studies and compatibility testing, hemolysis is noted
following incubation at 37°C. Which of the following alloantibodies might be present?

a anti-D
b anti-PP1PX
¢ anti-K
d anti-c

IV. Physiology and Pathophysiology

A. Physiology of Blood

168.

169.

170.

Which of the following statements is true about hematopoietic progenitor cells (HPCs)?

a progenitor cells are capable of self-renewal and limitless proliferation
b stem cells make up 95% of total HPCs

¢ stem cells are unable to undergo self-renewal

d progenitor cells and stem cells are morphologically unrecognizable

Key cytokines involved in the differentiation and proliferation of erythrocytes include:

a erythropoietin (EPO) and granulocyte macrophage-colony stimulating factor (GM-CSF)
b interleukin 3 (IL-3) and fIt3 ligand (FL)

¢ granulocyte macrophage-colony stimulating factor (GM-CSF) and flt3 ligand (FL)

d erythropoietin (EPO) and interleukin 3 (IL-3)

What hematopoiesis site in adults produces erythrocytes and all of the leukocytes?

a spleen

b bone marrow
¢ liver

d thymus
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Tﬂ’. “What differentiates erythrocytes from leukocytes as they develop into mature cells?

a nuclear chromatin is clumped and condensed
b nucleoli disappear

¢ size of the cell decreases

d nucleus is removed from the cell

472. What role does the spleen play in an extravascular transfusion reaction?

a produces opsonizing proteins that sensitize incompatible donor red cells

b shears antibody sensitized incompatible donor red cells causing the formation of
spherocytes

¢ stores one-third of the body’s granulocytes and platelets

d plays a role in the development of T lymphocytes

173. RBC integral membrane proteins are:

a located on the cytoplasmic side of the membrane

b responsible for RBC deformability

¢ expand through the membrane and include 30 RBC antigens
d spectrin and actin, which are responsible for cell movement

174. 2,3-DPG's role in RBC metabolism is to:

a protect RBCs from hexose monophosphate shunt degradation
b generate cell energy anaerobically in the form of ATP

¢ maintain hemoglobin Fe?* to bind O, to promote adsorption

d increase the release of O, from oxyhemoglobin to the tissues

175. Which of the following cells plays a role as mediators in allergic hypersensitivity reactions?

a eosinophils
b neutrophils
¢ monocytes
d NK lymphocytes

B. Hemostasis and Coagulation
176. Transfusion of which of the following is needed to help correct hypofibrinogenemia due to DIC?

a Whole Blood

b Fresh Frozen Plasma
¢ Cryoprecipitated AHF
d Platelets

177. Which of the following is used to treat hemophilia B?

a Factor IX concentrate

b Factor VIII concentrate
¢ Cryoprecipitated AHF

d DDAVP

178. A unit of Fresh Frozen Plasma is inadvertently thawed and then immediately refrigerated
at 4°C on Monday morning. On Tuesday evening, this unit may still be transfused as
Thawed Plasma, but will have decreased levels of:

a Factor |

b FactorV
¢ Factor IX
d Factor XII
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179. A newborn demonstrates petechiae, ecchymosis and mucosal bleeding. The preferred blood
component for this infant would be:

a Red Blood Cells

b Fresh Frozen Plasma
¢ Platelets

d Cryoprecipitated AHF

180. Which of the following would be the best source of Platelets for transfusion in a case of fetal
and neonatal alloimmune thrombocytopenia (FNAIT)?

a paternal platelets

b maternal platelets

¢ random donor platelets

d paternal grandfather platelets

181. Fetal and neonatal alloimmune thrombocytopenia (FNAIT) is caused by which of the following
maternal antibodies?

a IgM alloantibodies against ABO antigens
b IgG alloantibodies against HLA antigens
¢ IgM alloantibodies against glycoprotein V (GPV) antigens
d IgG alloantibodies against HPA antigens

182. Which of the following is used to treat posttransfusion purpura?

a DDAVP

b IVIG

¢ Apheresis Platelets
d Fresh Frozen Plasma

183. In which of the following would platelet transfusions be contraindicated?

a bone marrow transplant patient with a platelet count of 9,000/uL

b actively bleeding patient with a platelet count of 55,000/uL

¢ thrombocytopenic patient due to functionally abnormal platelets

d patient diagnosed with thrombotic thrombocytopenic purpura (TTP)

C. Hemolytic Disease of the Fetus and Newborn

184 Blood typing after a normal labor and delivery showed that the mother is group A, D-negative

ms.and demonstrates anti-D in her serum. Her slightly jaundiced newborn is anemic and types as
group O, D-negative with a 4+ direct antiglobulin test (DAT). Previous lab work shows that the
father is group O, D-positive. From the information given, which test resuit is questionable?

a paternal D type

b newborn D type

¢ maternal ABO type
d newborn DAT

185. An obstetrical patient has had 3 previous pregnancies. Her first baby was healthy, the second
was jaundiced at birth and required an exchange transfusion, while the third was stilloorn.
Which of the following is the most likely cause?

a ABO incompatibility

b immune deficiency disease

¢ congenital spherocytic anemia
d Rh incompatibility
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1’5{ A specimen of cord blood is submitted to the transfusion service for routine testing. The results

MLS
ONLY

187.

188.

189.

190.

MLS
ONLY

191.

are shown in this table:

anti-A  anti-B anti-D Rh-control  direct antiglobulin test

4+ negative 3+ negative 2+

It is known that the father is group B, with the genotype of cde/cde. Of these 4 antibodies,
which 1 is the most likely cause of the positive direct antiglobulin test?

a anti-A
b anti-D
¢ anti-c
d anti-C

ABO-hemolytic disease of the newborn:

a usually requires an exchange transfusion

b most often occurs in first born children

¢ frequently results in stillbirth

d is usually seen only in the newborn of group O mothers

Which of the following antigens is most likely to be involved in hemolytic disease of the fetus
and newborn?

a Le®
b P1
c M
d K

ABO hemolytic disease of the fetus and newborn (HDFN) differs from Rh HDFN in that:

a Rh HDFN is clinically more severe than ABO HDFN

b the direct antiglobuiin test is weaker in Rh HDFN than ABO HDFN
¢ Rh HDFN occurs in the first pregnancy

d the mother’s antibody screen is positive in ABO HDN

Which of the following is the most probable explanation for the results shown in this table?

sample anti-A anti-B anti-D weak D DAT Ab screen
infant 0 0 0 NT 4+ NT
mother 4+ 0 0 0 NT anti-D

DAT = direct antiglobulin test; NT = not tested

a ABO hemolytic disease of the fetus and newborn

b Rh hemolytic disease of the fetus and newborn; infant has received intrauterine transfusions
¢ Rh hemolytic disease of the fetus and newborn, infant has a false-negative Rh typing

d large fetomaternal hemorrhage

A group A, Rh-positive infant of a group O, Rh-positive mother has a weakly positive direct
antiglobulin test and a moderately elevated bilirubin 12 hours after birth. The most likely cause is:

a ABO incompatibility

b Rh incompatibility

¢ blood group incompatibility due to an antibody to a low frequency antigen
d neonatal jaundice not associated with blood group
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192.

193.

194.

195.

196.

197.

198.

In suspected cases of hemolytic disease of the fetus and newborn, what significant information
can be obtained from the baby’s blood smear?

a estimation of WBC, RBC, and platelet counts

b marked increase in immature neutrophils (shift to the left)

c differential to estimate the absolute number of lymphocytes present
d determination of the presence of spherocytes

In treating hyperbilirubinemia in hemolytic disease of the fetus and newborn (HDFN),
light phototherapy is used to:

a breakdown conjugated into unconjugated bilirubin

b prevent further hemolysis of fetal red cells

¢ breakdown unconjugated bilirubin to a nontoxic isomer

d stimulate production of fetal liver enzymes to breakdown unconjugated bilirubin

The purpose of performing antibody titers on serum from an immunized, pregnant woman is to:

a determine the identity of the antibody

b identify candidates requiring additional fetal monitoring
¢ decide if the baby needs an intrauterine transfusion

d determine if early induction of labor is indicated

Which unit should be selected for exchange transfusion if the newborn is group A, Rh-positive
and the mother is group A, Rh-positive with anti-c? ‘

a A, CDe/CDe
b A, cDE/cDE
¢ O, cde/cde
d A, cde/cde

A mother is group A, with anti-D in her serum. What would be the preferred blood product if an
intrauterine transfusion is indicated?

a O, Rh-negative Red Blood Cells, Irradiated, CMV safe
b O, Rh-negative Red Blood Cells, Irradiated, CMV safe, HbS-negative
¢ A, Rh-negative Red Blood Cells, Irradiated, CMV safe
d A, Rh-negative Red Blood Cells, Irradiated, CMV safe, HbS-negative

Laboratory studies of maternal and cord blood yield the results shown in this table:

maternal blood cord blood
O, Rh-negative B, Rh-positive
anti-E in serum direct antiglobulin test (DAT) = 2+

anti-E in eluate

If an exchange transfusion for the infant is necessary, group O Whole Blood with which of the
following Rh phenotypes is the most acceptable to select?

a Ryr

b Rzr

cIr

dr'r

A blood specimen from a pregnant woman is found to be group B, Rh-negative and the serum
contains anti-D with a titer of 512. What would be the most appropriate type of blood o have
available for a possible exchange transfusion for her infant?

a O, Rh-negative
b O, Rh-positive
¢ B, Rh-negative
d B, Rh-positive
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200.

201

202.

203.

204,

Blood selected for exchange transfusion must:

a lack red blood cell antigens corresponding to maternal antibodies
b be <3 days old

¢ be the same Rh type as the baby

d be ABO compatible with the father

When the main objective of an exchange transfusion is to remove the infant’s
antibody-sensitized red blood cells and to control hyperbilirubinemia, the blood product
of choice is ABO compatible:

a Fresh Whole Biood

b Red Blood Cells (RBC) washed

¢ RBC suspended in Fresh Frozen Plasma
d heparinized Red Blood Cells

To prevent graft-versus-host disease, Red Blood Cells prepared for infants who have received
intrauterine transfusions should be:

a saline-washed

b irradiated

¢ frozen and deglycerolized

d group- and Rh-compatible with the mother

Which of the following is the preferred specimen for the initial compatibility testing in exchange
transfusion therapy?

a maternal serum

b eluate prepared from infant’s red blood cells
¢ paternal serum

d infant's postexchange serum

The results shown in this table are seen on a maternal postpartum sample:

anti-D D control weak D weak D control
mother’s postpartum sample 0 0 1+mf 0

mf = mixed field

The most appropriate course of action is to:

a report the mother as Rh-negative

b report the mother as Rh-positive

¢ perform an elution on mother’s RBCs

d investigate for a fetomaternal hemorrhage

In cases where antepartum RhIG has been administered and anti-D is detected in the
mother’s serum at delivery, what laboratory studies may help determine if the anti-D is from the
antepartum RhIG, or due to maternal alloimmunization?

a determine antibody titer of maternal anti-D

b repeat antibody identification studies with room temperature incubation
¢ perform inhibition studies on anti-D with maternal saliva

d repeat antibody identification studies using AET-treated serum
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205.

206.

207.

208.

209.

210.

211.

What is the best interpretation for the laboratory data in this table?

rosette fetal screen
weak D  using untreated
postpartum anti-D Rhcontrol weakD control D+ indicator cells

mother 0 0 0 0 8 rosettes/5 fields
newborn 4+ 0 NT NT NT
NT = not tested

a newborn needs weak D testing

b mother needs further weak D testing
¢ mother has a larger than normal FMH
d mother has a negative rosette test

The results of a Kleihauer-Betke stain indicate a fetomaternal hemorrhage of 35 mL of whole
blood. How many vials of Rh immune globulin would be required?

ai
b2
c 3
d 4

A fetomaternal hemorrhage of 48 mL of fetal Rh-positive whole blood has been detected in an
Rh-negative woman. How many vials of Rh immune globulin should be given?

a0
b 1
c 2
d3

Criteria determining Rh immune globulin eligibility include:

a mother is Rh-positive

b infantis Rh-negative

¢ mother has not been previously immunized to the D antigen
d infant has a positive direct antiglobulin test

While performing routine postpartum testing for an Rh immune globulin (RhIG) candidate,
a weakly-positive antibody screening test is found. Anti-D is identified. This antibody is most
likely the result of:

a massive fetomaternal hemorrhage occurring at the time of this delivery
b antenatal administration of Rh immune globulin at 28 weeks’ gestation
¢ contamination of the blood sample with Wharton jelly

d mother having a positive direct antiglobulin test

Rh immune globulin administration would not be indicated in an Rh-negative woman who has
a(n).

a first trimester abortion

b husband who is Rh-positive

¢ anti-D titer of 1:4096

d positive direct antiglobulin test

A Kleihauer-Betke stain of a postpartum blood film revealed 0.3% fetal cells. What is the
estimated volume (mL) of the fetomaternal hemorrhage expressed as whole blood?

asb
b 15
c 25
d 35
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ﬁz. An acid elution stain is made using a 1-hour post-delivery maternal blood sample.

213.

Out of 2000 cells that are counted, 30 of them appear to contain fetal hemoglobin. It is the
policy of the medical center to add 1 vial of Rh immune globulin to the calculated dose when
the estimated volume of the hemorrhage exceeds 20 mL of whole blood. Calculate the number
of vials of Rh immune globulin that would be indicated under these circumstances.

The rosette test will detect a fetomaternal hemorrhage (FMH) as small as:

a 10mL
b 15mL
c 20mL
d 30mL

D. Anemias

214,

215.

216.

217.

218,

219,

A 40-year-old man with autoimmune hemolytic anemia due to anti-E has a hemoglobin
level of 10.8 g/dL (108 g/L). This patient will most likely be treated with:

a Whole Blood

b Red Blood Cells

¢ Fresh Frozen Plasma
d no transfusion

Pathologic cold autoantibodies differ from benign cold autoantibodies in:

a antibody specificity

b immunoglobulin class

¢ antibody titer

d ability to bind complement

The direct antiglobulin test (DAT) in a patient with warm autoimmune hemolytic anemia (WAIHA)
is most often positive for:

a 1gG only
b C3only
¢ IgMonly
d 1gG and C3

What is the most important consideration for a patient requiring red cell transfusion due to
severe anemia when their serum contains a warm autoantibody?

a determine specificity of autoantibody

b determine the immunoglobulin class of the autoantibody
¢ determine the presence of underlying alloantibody(ies)
d avoid transfusion therapy

A drug-induced immune hemolytic anemia caused by a drug-independent antibody would have
which of the following results?

a positive direct antiglobulin test (DAT) with IgG; positive antibody screen
b positive DAT with IgG; negative eluate

¢ positive DAT with C3d; negative antibody screen

d negative DAT; positive antibody screen

The autoantibody most often implicated in Paroxysmal Cold Hemoglobinuria (PCH) is:

a cold-reactive, IgG, anti-P
b cold-reactive, IgM, anti-P
¢ cold-reactive, IgG, anti-|
d cold-reactive, IgM, anti-l
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220. Intravascular destruction of red blood cells results when:

a lgG sensitized red cells are destroyed by phagocytes

b IgM antibodies activate complement to completion

¢ complement-sensitized red cells are destroyed by phagocytes
d 1g9G antibodies activate complement to C3b

221. Which of the following is likely to result in extravascular red cell destruction?

a transfusion of group A Red Blood Cells to a group O recipient

b transfusion of group A Fresh Frozen Plasma to a group O recipient

¢ transfusion associated with a delayed transfusion reaction caused by anti-Jk®
d transfusion of D-positive Red Blood Cells to unsensitized D-negative recipient

E. Transplantation

222. Indications for an autologous hematopoietic progenitor cell (HPC) transplant include patients
who have:

a Hodgkin lymphoma with high-dose chemotherapy
b congenital hemoglobinopathies

¢ congenital immunodeficiency disorders

d inborn errors of metabolism

223. Which of the following statements is correct about hematopoietic progenitor cell (HPC)
transplantation?

a successful allogeneic transplantation requires that at least 5 out of 10 HLA loci match

b sources for HPC collection include bone marrow, umbilical cord blood (UCB), and mobilized
peripheral blood

¢ bone marrow collection of HPC is preferred to apheresis collection because of fewer side
effects

d HPC products are infused into the patient over a period of at least 6 hours

224. A patient in the immediate post bone marrow transplant period has a hematocrit of 21%.
The red cell product of choice for this patient would be:

a packed

b saline washed

¢ microaggregate filtered
d irradiated

225. Which of the following systems plays an important role in Transfusion-Related Acute Lung
Injury (TRALI), transfusion-associated graft-versus-host disease (TA-GVHD), platelet
refractoriness, and Febrile Nonhemolytic Transfusion Reactions (FNHTR) as well as in
hematopoietic stem and organ transplantation rejection?

a Rh
b HLA
c LE
d DI

226. Which of the following statements is true about Class Il HLA antigens?
MLS

oY a they are found on the surface of most nucleated cells
b Bg antigens are part of HLA Class |l
¢ HLA-DR, HLA-DQ and HLA-DP are all Class ||
d they are only located on neurons and platelets

227. The most widely accepted QC test to measure probable Hematopoietic Progenitor Cell (HPC)
engraftment is:

a clonogenic assay

b cell viability

¢ CD34+ cell enumeration
d manual differential
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'2*2‘3”— To prevent transfusion-associated graft-versus-host disease (TA-GVHD) in a patient
" undergoing HPC transplantation, blood components selected for transfusion should be:

a irradiated

b washed

¢ CMV-seronegative
d leukocyte-reduced

229. Wwhich of the following HPC transplants would be considered an ABO major incompatibility?

a group O donor to a group A recipient
b group A donor to a group AB recipient
¢ group B donor to a group O recipient
d group O donor to a group B recipient

230. When selecting blood products for transfusion to a patient who is day 1 post ABO major

e incompatible HPC transplant, which of the following apply?

a red cell components selected are based on ABO antibodies circulating in the recipient
b platelet and plasma components selected should be ABO identical to the recipient

¢ red cell components selected should be ABO identical to the donor

d red cell components selected should be group AB only

V. Serologic and Molecular Testing

A. Routine Tests
231. The blood typing results shown in this table are noted on a patient's sample:

anti-A anti-B anti-D A Cells B Cells Rh typing results
0 4+ 4+ 4+ 0 C-E—c+e+

What is the patient’s likely ethnicity?

a Asian
b Hispanic
¢ Black
d White

232. Samples from the same patient are received on 2 consecutive days. Test results are
summarized in this table:

day #1 day #2
anti-A 4+ 0
anti-B 0 4+
anti-D 3+ 3+
Aq cells 0 4+
B cells 4+ 0
Ab screen 0 0

How should the request for crossmatch be handled?

a crossmatch A, Rh-positive units with sample from day 1
b crossmatch B, Rh-positive units with sample from day 2
¢ crossmatch AB, Rh-positive units with both samples

d collect a new sample and repeat the tests

©ASCP 2022 ISBN 978-089189-6845 BOC MLS & MLT Study Guide 7e

1

33




1 Blood Banking V. Serologic and Molecular Testing

233.

234,

235.

236.

237.

34

Test results are shown in this table for a unit of blood labeled group A, Rh-negative:

cells tested with
anti-A anti-B anti-D
4+ 0 3+

What should be done next?

a transfuse as a group A, Rh-negative
b transfuse as a group A, Rh-positive
¢ notify the collecting facility

d discard the unit

In what patient population may we observe the results shown in this table?

anti-A anti-B anti-D A cells B cells
4+ 0 4+ 0 1+

a labor and delivery patient

b 30-year-old Gl bleed patient

¢ 2-year-old pre-surgical patient

d 16-year-old ACL repair surgery patient

A patient is a subgroup of A (Agyp), Rh-positive with Anti-A1 in their serum. How many
units would you have to screen to find 1 unit that is compatible with the patient’s Anti-A17?

ab
b 10
c 15
d 20

A patient is group A, Rh-positive but is receiving a Group O, bone marrow transplant (BMT) on
Friday. After the transplant, what hemagglutination pattern will the patient demonstrate when
the patient’s red cells are tested with anti-A?

a rouleaux

b aggregation

¢ polyagglutination
d mixed-field

A group B, Rh-negative patient has a positive direct antiglobulin test (DAT). Which of the
following situations would occur?

a all major crossmatches would be incompatible

b the weak D test and control would be positive

¢ the antibody screening test would be positive

d the forward and reverse ABO groupings would not agree
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“2'5{3: The reaction results shown in this table are obtained:

cells tested with serum tested with
anti-A anti-B anti-A,B  Aqcells B cells
4+ 3+ 4+ 2+ 4+

The technologist washes the patient’s cells with saline, and repeats the forward typing.
A saline replacement technique is used with the reverse typing, and obtains the results shown
in this second table:

cells tested with serum tested with
anti-A anti-B anti-A,B  Aqcells B cells
4+ 0 4+ 0 4+

Based on these results, a likely diagnosis for the patient may be:

a acquired immunodeficiency disease
b Bruton agammaglobulinemia
¢ multiple myeloma
d acquired “B” antigen
239. What ABO type is found in group A4 individuals following deacetylation of their A antigens”?

MLS ,
oY 3 acquired B

b B(A)
¢ Amod
int
240. The Rh-negative phenotype results from the complete deletion of what gene(s)?

a RHD and RHce
b RHCE

¢ RHD

d RHD and RHCE

241. The results shown in this table are obtained on a patient’s blood sample during routine ABO
and Rh testing:

cells tested with serum tested with

anti-A 0 A cells 4+
anti-B 4+ B cells 2+
anti-D 0
autocontrol 0

Select the course of action to resolve this problem:

a enzyme treat the patient’s red cells and repeat the forward blood typing

b test the patient’'s serum with A, cells and the patient’s red cells with Anti-A1 lectin

¢ repeat the ABO antigen grouping using 3x washed saline-suspended cells

d perform antibody screening procedure at immediate spin and AHG using group O cells

242. The test for weak D is performed by incubating patient’s red cells with:

a different dilutions of anti-D
b anti-D antiserum

¢ anti-DY antiserum

d antiglobulin antiserum
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243

244,

245,

246.

241.

The results shown in this table are obtained when testing a sample from a 20-year-old,
first-time blood donor:

forward group reverse group
anti-A anti-B A, cells B cells
0 0 0 3+

What is the most likely cause of this ABO discrepancy?

a rouleaux

b acquired B

¢ phenotype Oy, “Bombay”
d weak subgroup of A

A mother is Rh-negative and the father Rh-positive. Their baby is Rh-negative. It may be
concluded that:

a the father is homozygous for D

b the mother is heterozygous for D

¢ the father is heterozygous for D

d atleast 1 of the 3 Rh typings must be incorrect

Some blood group antibodies characteristically hemolyze appropriate antigen-positive red cells
in the presence of:

a complement
b anticoagulants
¢ preservatives
d penicillin
Review this set of instructions:
PATIENT SERUM + REAGENT GROUP “0” CELLS
INCUBATE — READ FOR AGGLUTINATION
WASH — ADD AHG — AGGLUTINATION OBSERVED
The next step would be to:

a add “check cells” as a confirmatory measure
b identify the cause of the agglutination

¢ perform an elution technique

d perform a direct antiglobulin test

The most probable cause of the pretransfusion testing results shown in this table is::

37°C IAT
screening cell | 0 3+
screening cell |l 0 3+
aufocontrol 0 3+

IAT = indirect antiglobulin test

a rouleaux

b a warm autoantibody
¢ a cold autoantibody

d multiple alloantibodies
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A patient has an order for a type and screen and 6 units of Red Blood Cells are requested
for surgery. At the indirect antiglobulin (1AT) phase of testing, both antibody detection

cells and 2 of 6 crossmatched units are incompatible. What is the most likely cause of the
incompatibility?

a recipient alloantibody

b recipient autoantibody

¢ donors have positive direct antiglobulin tests (DATs)
d recipient has a positive DAT

Which clinical condition is consistent with the lab results shown in this table?
test result

hemoglobin 7.4 g/dL (74 g/L)

reticulocyte count  22%

DAT Ab screen - IAT
polyspecific 3+ SC I 3+
IgG 3+ o] 3+
C3 0 auto 3+

DAT = direct antiglobulin test; IAT = indirect antiglobulin test

a cold hemagglutinin disease

b warm autoimmune hemolytic anemia
¢ penicillin-induced hemolytic anemia

d delayed hemolytic transfusion reaction

Based on the results in this table, what is the next step in determination of the patient’s
ABO/Rh type?

anti-A anti-B anti-D A cells B cells
4+ 4+ 4+ 0 0

a interpret at AB, D-positive

b interpret at Ag,B, D-positive

¢ repeat ABO red cell typing and include a control

d add room temperature incubation with ABO red cell typing

The major crossmatch will detect a(n):

a group A patient mistyped as group O

b unexpected red cell antibody in the donor unit

¢ Rh-negative donor unit mislabeled as Rh-positive

d recipient antibody directed against antigens on the donor red cells

Which of the following would most likely be responsible for an incompatible antiglobulin
crossmatch?

a recipient’s red cells possess a low frequency antigen
b anti-K antibody in donor serum

¢ recipient’s red cells are polyagglutinable

d donor red cells have a positive direct antiglobulin test
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254
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In the process of identifying an antibody, the technologist observes 2+ reactions with 3 of 10 cells
at immediate spin (IS) and room temperature (RT). There are no reactions at 37°C or with
antihuman globulin (AHG). What is the most likely antibody?

a anti-Jk°
b anti-Le®
¢ anti-C

d anti-Fy?

DNA arrays evaluate the encoding genes for common blood groups. These technologies detect
small differences in the membrane proteins after amplification of what amino acid residues of
genomic DNA?

a stop codon
b mRNA

¢ SNP

d cDNA

A 29-year-old male is hemorrhaging severely. He is AB, Rh-negative. Six units of blood are
required STAT. Of the following types available in the blood bank, which would be most
preferable for crossmatch?

a AB, Rh-positive
b A, Rh-negative
¢ A, Rh-positive

d O, Rh-negative

A patient is group A,B, Rh-positive and has an antiglobulin-reacting anti-A1 in his serum. He
is in the operating room bleeding profusely and group A;B Red Blood Cells are not available.
Which of the following blood types is first choice for crossmatching?

a B, Rh-positive
b B, Rh-negative
¢ AB, Rh-positive
d O, Rh-negative

A 10% red cell suspension in saline is used in a compatibility test. Which of the following would
most likely occur?

a false-positive result due to antigen excess

b false-positive result due to the prozone phenomenon
¢ false-negative result due to the prozone phenomenon
d false-negative result due to antigen excess

A patient received 4 units of blood 2 years previously and now has muitiple antibodies. He has
not been transfused since that time but is now in need of additional blood transfusions. While
determining the specificities for these antibodies, it would also be helpful to:

a phenotype his cells to determine which additional alloantibodies may be produced
b recommend the use of directed donors, which are more likely to be compatible

¢ use proteolytic enzymes to treat the patient’s red cells prior to compatibility testing
d use the patient’'s serum for antigen typing of compatible units

Autoantibodies demonstrating blood group specificity in warm autoimmune hemolytic anemia
are associated more often with which blood group system?

a Rh
b |
c P
d FY
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E'GT]T An antibody that causes in vitro hemolysis and reacts with the red cells of 3 out of 10 AHG-

261.

262,

crossmatched donor units is most likely:

a anti-Le?
b anti-s
¢ anti-k
d anti-E

An antibody identification study is performed with the 5-cell panel shown in this table:

antigens
1 2 3 4 5 test results
| + 0 0 + + +
S 0 0 + 0 + 0
1)
§ n 0 + + + 0 0
o IV 0 + + 0 + +
\' + + + 0 0 +
auto 0

An antibody against which of the following antigens could not be excluded?

OToD

1
2
3
d 4

A 25-year-old Caucasian woman, gravida 3, para 2, requires 2 units of Red Blood Cells.
The antibody screen is positive and the results of the antibody panel are shown in this table:

cell D C ¢ E e K Jk? JkP Le? Leb M N P1 IAT
1 + + 0 0 + + + + 0 + + + + 0

2 + + 0 0 + 0 + 0 0 + + 0 0 0

3 + 0 + + 0 0 + + 0 + + + + 1+
4 + + + 0 + 0 0 + -0 + + 0 + 1+
5 0 0 + 0 + 0 + + 0 + + 0 0 1+
6 0 0 + + + 0 + 0 + 0 + + 0 1+
7 0 0 + 0 + + + + + 0 + + + 1+
8 0 0 + 0 + 0 0 + 0 + 0 + + 1+
IAT = indirect antiglobulin test auto 0

Which of the following antibodies may be the cause of the positive antibody screen?

a anti-M and anti-K
b anti-c and anti-E

¢ anti-Jk® and anti-c
d anti-P1 and anti-c
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The sample from a 45-year-old Asian woman, gravida 2, para 2 demonstrates a positive
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antibody screen. The results of the antibody panel are shown in the panel:

cell D C c E e K Jkt JkP Le? Leb M N P1 IAT
1 + + 0 0 + + + + 0 + + + + 0

2 + + 0 0 + 0 + 0 0 + + 0 0 0

3 + 0 + + 0 0 + + 0 + + + + 1+
4 + + + 0 + 0 0 + 0 + + 0 + 1+
5 0 + 0 + 0 + + 0 + + 0 0 1+
6 0 + + + 0 + 0 + 0 + + 0 1+
7 0 0 + 0 + + + + + 0 + + + 1+
8 c 0o + 0 + 0O 0 + 0 + o + + 1+
IAT = indirect antiglobulin test auto O

Which common antibody has not been ruled out by the panel?

a anti-C
b anti-LeP
¢ anti-Jk®
d anti-E

A 5-year-old with chronic upper respiratory infections arrives in the Emergency Room with
chronic anemia. The antibody screen and antibody identification pane! are all strongly reactive
when tested by solid phase automation. The direct antiglobulin test (DAT) is negative, and the
patient’s phenotype is shown in the panel. With these initial findings, what is suspected?

c E c e K k Fy? Fy*  Jk@ JkP
4+ 4+ 4+ 4+ 0 1+ 0 0 4+ 4+

a paroxysmal cold hemoglobinuria (PCH)

b McLeod syndrome

¢ warm autoimmune hemolytic anemia (WAIHA)
d cold agglutinin disease (CAD)

A 16-year-old female is admitted to the emergency room with a gunshot wound. A massive
transfusion protocol has been activated before a blood type can be completed. In the patient’s
record, the patient has a history of being group A, D-negative. The technologist should:

a release group A, D-negative Red Blood Cells
b release group O, D-negative Red Blood Cells
¢ release group O, D-positive Red Blood Cells
d refuse to release any blood until a blood type is determined

Transfusion of Ch+ (Chido positive) red cells to a patient with anti-Ch has been reported to
cause:

a no clinically significant red cell destruction

b clinically significant immune red cell destruction
¢ decreased 5'Cr red cell survivals

d febrile transfusion reactions
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mésed on the results of the panel, the most likely antibodies are:

MLS

oNY LISS

cell D C ¢ E e K Jk® JkP Le? LeP M N P1 IS 37°C IAT
1 + + 0 0O + + + + 0 + + + + 0 0 2+
2 + + 0 0 + 0 + 0 0 + + 0 0 0 3+
3 + 0 + + 0 O + + 0 + + + + 1+ 1+ 3+
4 + + + 0 + 0 0 + 0 + + 0 + 0 0 0
5 0o 0 + 0 + 0 + + 0 + + 0 0 0 0 2+
6 0O 0 + + + 0 + 0 + 0 + + 0 1+ 1+ 3+
7 o 0 + 0 + + + + + 0 + + + 0 0 2+
8 0O 0 + 0 + 0 O + 0 + 0 + + 0 0 0
|AT = indirect antiglobulin test; LISS = low ionic strength saline auto O 0 0

a anti-M and anti-K

b anti-E, anti-Jk? and anti-K
¢ anti-Jk® and anti-M

d anti-E and anti-LeP

268. Which characteristics are true of all 3 of the following antibodies: anti-Fy?, anti-Jk?, and anti-K?

a detected at IAT phase and may cause hemolytic disease of the fetus and newborn (HDFN)
and transfusion reactions

b not detected with enzyme-treated cells; may cause delayed transfusion reactions

¢ requires the IAT technique for detection; usually not responsible for causing HDFN

d detected at the room temperature phase of testing; may cause severe hemolytic transfusion
reactions

269. Based on the results in the panel, which of the following antibodies is most likely present?

enzyme
cel D C ¢ E e K Jk® Jk° Le? Le® M N P1 IAT IAT
1 + + 0 0 + + + + 0 + + + + 3+ 4+
2 + + 0 0 + 0 + 0 0 + + 0 0 3+ 4+
3 + 0 + + 0 0 + + 0 + + + + 0 0
4 + + + 0 + 0 0 + 0 + + 0 + 2+ 3+
5 o 0 + 0 + 0 + + 0 + + 0 0 0 0
6 0o 0o + + + 0 + 0 + 0 + + 0 0 0
7 0 0 + 0 + + + + + 0 + + + 0 0
8 o o + 0 + 0 O + 0 + 0 + + 0 0
IAT = indirect antiglobulin test auto O 0
a anti-C
b anti-E
¢ anti-D
d anti-K
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270. A pregnant woman has a positive antibody detection test and the antibody identification results”
uey are given in this panel:

LISS enzyme
cell D C c E e K Jk? JKkP Fy2 Fy® Le? Le® M N P1 IS 37°C IAT IAT
1 + + 0 0 + + + + 0 + 0 + + + 0+ 0 0 0 0
2 + + 0 0 + 0 + 0 + 0 0 + + 0 0 1+ 1+ 2+ 0
3 + 0 + + 0 0 + + + + 0 + + + + 0 0 1+ 0
4 + + + 0 + 0 O + 0 + 0 + + 0 + 0 0 0 0
5 0 0 + 0 + 0 + + + + 0 + + 0 0 0 0 1+ 0
6 0 0 + + + 0 + 0 0 0 + 0 + + 0 0 0 0
7 0 0 + 0 + + + + 0 + + 0 + + o+ 0 0 0 0
8 00 + 0 + 0O + + 0 0 + 0 + + 1+ 1+ 2+ 0
IAT = indirect antiglobulin test; LISS = low ionic strength saline auto 0 O 0 0

What is the association of this antibody(ies) with hemolytic disease of the fetus and
newborn (HDFN)?

a usually fatal HDFN

b may cause HDFN

¢ is not associated with HDFN

d cannot determine antibody specificity

271. Which of the following tests is most commonly used to detect antibodies attached to a patient’s
red blood cells in vivo?

a direct antiglobulin

b complement fixation
¢ indirect antiglobulin
d immunofluorescence

272. Anti-l in cold agglutinin disease may cause a positive direct antiglobulin test (DAT) because of:

a anti-l agglutinating the cells

b C3d bound to the red cells

¢ T-activation

d C3c remaining on the red cells after cleavage of C3b

273. Which direct antiglobulin test results may be associated with a delayed serologic transfusion
mS. reaction in a recently transfused patient?

test result polyspecific IgG C3 control
result A +mf +mf 0 0
result B 1+ 0 1+ 0
result C 2+ 2+ 0 0
result D 4+ 4+ 4+ 0
mf=mixed
field
a resultA
b resultB
¢ resultC
d resuitD
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— A pétient’s antibody identification panel demonstrates anti-M. The antibody is most reactive

74 with homozygous M+ cells compared to heterozygous M+ cells. Which of the following cells
would demonstrate the strongest reaction?
a M—-N+S—S+
b M+N+S+s+
c M+N-S-s+
d M+N+S—s—
275. Inthe direct antigiobulin test, the antiglobulin reagent is used to:
a mediate hemolysis of indicator red blood cells by providing complement
b precipitate anti-erythrocyte antibodies
¢ measure antibodies in a test serum by fixing complement
d detect preexisting antibodies on erythrocytes
976. The mechanism that best explains hemolytic anemia due to penicillin is:
a drug-dependent antibodies reacting with drug-coated RBCs
b drug-dependent antibodies reacting in the presence of drug
¢ drug-independent with autoantibody production
d nonimmunologic protein adsorption with positive DAT
977. Use of EDTA plasma prevents activation of the classical complement pathway by:
a causing rapid decay of complement components
b chelating Mg** ions, which prevents the assembly of C6
¢ chelating Ca** ions, which prevents assembly of C1
d preventing chemotaxis
278. The drug cephalosporin can cause a positive direct antiglobulin test due to modification of the
RBC membrane by the drug, which is independent of antibody production. This mechanism
related to the drug cephalosporin is best described as:
a drug-dependent
b complement related drug-dependent
¢ drug-autoantibody
d nonimmunologic protein adsorption
279. During prenatal studies, a woman is noted to have a positive antibody screen and anti-Kp?
is identified. What percentage of units will be compatible for this patient if transfusion is
necessary?
a <2%
b 50%
c 85%
d >98%
280. The purpose of testing with anti-A,B is to detect:
a anti-A1
b anti-A2
¢ subgroups of A
d subgroups of O
281. A group O, Rh-negative pregnant female has anti-Vel in her serum. If needed, how might blood
be provided for her infant?
a maternal donation
b paternal donation
¢ random ABO-identical unit
d random group O, Rh-negative unit
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282. In a prenatal workup, the results shown in the table are obtained:

forward group reverse group

anti-A anti-B anti-D Rh control A4 cells B cells

4+ 2+ 4+ 0 0 3+

DAT negative

283.

284.

285.

286.

antibody detection test negative

This ABO discrepancy is thought to be due to an antibody directed against a component of the
ABO typing sera. Which test would resolve this discrepancy?

a test patient cells with anti-A1 lectin

b saline wash patient’s cells and repeat forward typing
c test patient cells with anti-A,B

d repeat reverse typing using A, cells

While performing an antibody screen, a test reaction is suspected to be rouleaux. A saline
replacement test is performed and the reaction remains. What is the best interpretation?

a original reaction of rouleaux is confirmed

b replacement test is invalid and should be repeated
¢ original reaction was due to true agglutination

d antibody screen is negative

A 10-year-old girl is hospitalized because her urine has a distinct red color. The patient has
recently recovered from an upper respiratory infection and appears very pale and lethargic.
Tests are performed with the results show in this table:

test result

hemoglobin 5 g/dL (50 g/L)

reticulocyte count 15%

DAT weak reactivity with poly-specific and anti-C3d; anti-lgG is negative
antibody detection test negative

Donath-Landsteiner test  positive; P cells showed no hemolysis

The patient probably has:

a paroxysmal cold hemoglobinuria (PCH)

b paroxysmal nocturnal hemoglobinuria (PNH)

¢ warm autoimmune hemolytic anemia (WAIHA)

d hereditary erythroblastic multinuclearity with a positive acidified serum test (HEMPAS)

A transfusion request must show 2 recipient identifiers, the specific type and amount of blood
component with any special processing requirements, and what additional information?

a ABO and Rh type of component requested for transfusion

b name of ordering physician or authorized health professional

¢ date blood typing and antibody detection testing were performed
d name of nursing team to start the blood infusion

A 15-year-old bone marrow transplant recipient with a historical blood type of group A,
D-positive has a transfusion request for 1 unit of Apheresis Platelets. The transfusion request
received in the transfusion service shows that the patient’s name and medical record number
are cut off and are illegible, although the patient’s date of birth is legible. What action should
the blood bank technologist do to provide platelets for this patient?

a accept the request since the patient has a historical record for ABO and Rh
b accept the request since the patient is a bone marrow transplant patient

¢ reject the request due to the incomplete and illegible order

d reject the request since the order is for Apheresis Platelets
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-"‘f’When completing recipient pretransfusion ABO testing, the sample must be tested with which
267 of the following reagents?

a anti-A,B; Aq cells; B cells; O cells

b anti-A; anti-B; Aq cells; A; cells; B cells

¢ anti-A; anti-B; Aq cells; B cells

d anti-A; anti-B; anti-A,B; Aq cells; A cells; B cells

288. A pretransfusion blood typing and antibody detection test is completed on Tuesday at
" 4:00pm from a patient with an unknown transfusion history. This sample is valid to use for
crossmatching for transfusion until what day and time?

a Wednesday at 4:00pm
b Thursday at 11:59pm
¢ Friday at 11:59pm

d Saturday at 4:00pm

989. What is the purpose of the immediate spin (IS) crossmatch?

a detect clinically significant alloantibodies in recipient

b detect ABO incompatibility between donor and recipient

¢ verify the correct blood sample from recipient was collected
d verify the presence of IgM alloantibodies in the recipient

290. Use of the computer to detect ABO incompatibility (computer crossmatch) can only be used
when:

a the patient has a historical ABO and Rh in the computer system

b the computer system manual states such application is acceptable
¢ the patient fails to demonstrate clinically significant alloantibodies
d the immediate spin (IS) crossmatch is also negative

291. A unit of Red Blood Cells, Leukocytes Reduced is released from the transfusion service
for a patient in ICU. After release, the patient’s clinical course changes, and the blood
transfusion is no longer needed. The unit is returned to the transfusion service within the hour.
The temperature of the unit at the time it is returned is 12°C. The unit has not been entered, is
visually acceptable, and multiple segments are still attached to the unit. What action should the
transfusion service take?

a discard the unit since it was already released from the transfusion service

b discard the unit as appropriate temperature has not been maintained

¢ accept unit into inventory since the unit was not entered

d accept unit into inventory since it is visually acceptable with segments attached

292. What are the two tasks a phlebotomist must complete when collecting a pretransfusion blood
sample?

a identify the patient and check the patient’s pre-phlebotomy vital signs
b check the patient’s vital signs and label the tube immediately after phiebotomy
¢ identify the patient before phlebotomy and label the tube immediately after phlebotomy

d verify the patient’s reason for transfusion and label the tube as soon as possible

293. The tie-tag or label attached to each blood component issued for transfusion must include
which of the following?

a recipient’s 2 independent identifiers
b technologist who performed testing
¢ date of collection for pretransfusion sample
d date and time of issue from the blood bank
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B. Reagents

294. Mixed field agglutination encountered in ABO forward typing with no history of transfusion
would most likely be due to:

a Bombay phenotype (Oy,)

b T activation

¢ Azred cells

d positive indirect antiglobulin test

295. A patient demonstrates 4+ reactivity with all red cells tested and the autocontrol is
nonreactive. This high incidence antibody is suspected to be related to the P1PK blood
group system as the patient is the rare p phenotype. What antibody specificity should be
suspected?

a anti-IP1
b anti-P2
¢ anti-PP1Pk
d anti-P1

296. Using the antigen typing results in this table, what is the patient's likely phenotype?
D Cc E c e f G

+ 0 + + + + +

a R4Rq
b RyR;
[o4 R2I'

d RR;

297. A patient receives 2 units of Red Blood Cells and has a delayed transfusion reaction.
Pretransfusion antibody screening records indicate no agglutination except after the addition of
lgG-sensitized cells. Repeat testing of the pretransfusion specimen detects an antibody at the
antiglobulin phase. What is the most likely explanation for the original results?

a red cells are overwashed

b centrifugation time is prolonged

¢ patient’s serum is omitted from the original testing
d antiglobulin reagent is neutralized

298. Results of a serum sample tested against a panel of reagent red cells gives presumptive
evidence of an alloantibody directed against a high incidence antigen. Further investigation to
confirm the specificity should include which of the following?

a serum testing against red cells from random donors

b serum testing against red cells known to lack high incidence antigens
¢ serum testing against enzyme-treated autologous red cells

d testing of an eluate prepared from the patient’s red cells

299. Polyspecific reagents used in the direct antiglobulin test should have specificity for:

a lgG and IgA
b 1gG and C3d
¢ IgM and IgA
d IgM and C3d

300. A 56-year-old female with cold agglutinin disease has a positive direct antiglobulin test (DAT).
When the DAT is repeated using monospecific antiglobulin sera, which of the following is most
likely to be detected?

a IgM
b 1gG
¢ Cad
d C4a
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304.
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306.

Inheritance of the rare M¥ gene results in the deletion of both GYPA and GYPB. Which of the
following blood group antigens is not expressed on red cells in the presence of a Mk gene?

a Ky
b En®
c f
d G

Which of the following might cause a false-negative indirect antiglobulin test (IAT)?

a over-reading

b lgG-coated screening cells

¢ addition of an extra drop of serum
d too heavy a cell suspension

A patient’s serum sample is reactive with all cells except the autocontrol when tested by
polyethylene glycol-antihuman globulin (PEG-AHG). The patient’s phenotype is confirmed as
C—E+cte+; K—k+, Kp(a-b+), Js(a—b+); Fy(a—b+); Jk(a—b—); M+N+S+s+. Phenotypically similar
cells are tested and found to be nonreactive. In what population of donors are we most likely to
find a compatible donor for this patient?

a African

b Middle Eastern
¢ South American
d Polynesian

Reagent antibody screening cells may not detect ali antibodies. Which of the following
antibodies is most likely to go undetected?

a anti-Co®
b anti-S

¢ anti-CW
d anti-Xg?

A 25-year-old pregnant female demonstrated anti-K in her serum. At delivery, the baby’s
cord blood sample demonstrate a 3+ direct antiglobulin test (DAT) with IgG antibody. What
serologic testing should be done to verify that the positive DAT is related to the maternal
anti-K?

a test cord serum by polyethylene glycol-indirect antiglobulin testing (PEG-IAT)
b perform and test acid elution from cord blood

¢ test cord serum by ficin-antihuman globulin (AHG)

d perform and test freeze-thaw elution from cord blood

A 32-year-old male types as group O, D-negative with a positive antibody detection test.
Antibody identification studies demonstrate anti-D, anti-Jk?, and anti-K. Patient records confirm
that he received 12-units of group O, D-positive Red Blood Cells 2 months earlier following

a motor vehicle accident. What testing should be performed to verify the patient’s red cell
phenotype?

a utilization of monoclonal antisera to test the patient’s red cells

b ZZAP treatment of patient’s red cells to destroy any remaining transfused cells

¢ microhematocrit cell separation and testing of autologous reticulocytes with monaoclonal
antisera

d hypertonic saline wash and testing of recovered autologous cells with polyclonal antisera
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C. Application of Special Tests and Reagents

307. In a Group O individual with Le and Se genes, what ABH and LE antigens are present in their
secretions?
a Le? Leb
b Le? LeP, H
c Le® H
d Le H

308. Consider the ABO typing results shown in this table:

patient’s cells vs patient’s serum vs
anti-A anti-B A, cells B cells
4+ 0 1+ 4+

Additional testing is performed using patient serum:

sample IS RT
screening cell | 1+ 2+
screening cell Il 1+ 2+
autocontrol 1+ 2+

IS = immediate spin; RT = room temperature

What is the most likely cause of this discrepancy?

a A, with Anti-A1

b cold alloantibody

¢ cold autoantibody

d acquired-A phenomenon

309. What method may be used to resolve the patient's ABO serum typing?

anti-A anti-B anti-D Aqcells Bcells

4+ 0 4+ 2+ 4+

antibody

detection immediate spin RT LISS 37°C LISS-IAT
screen cell 1 2+ 3+ 1+ 1+
screen cell 2 2+ 3+ 1+ 1+

auto control 2+ 3+ 2+ 2+

IAT = indirect antiglobulin test; LISS = low ionic strength saline; RT = room temperature

a treat patient’s red cells with dithiothreitol (DTT)
b warm saline wash patient’s red celis

¢ enzyme treat patient’s red cells

d cold-autoadsorption
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ﬂe patient’s results are listed in this table. What is the most likely specificity based on the
' reaction pattern?

test result

antibody detection reactive with all cells 3+ using solid phase
direct antiglobulin test anti-lgG positive, anti-C3d negative
antibody identification studies reactive with all cells 3+ using solid phase
eluate testing reactive with all cells 3+ using solid phase

a high incidence antibody
b autoantibody

¢ multiple alloantibodies
d cold reactive antibody

311. Based on these reactions, what is the patient's ABO type?

anti-A anti-B Ulex europaeus Dolichos biflorus
4+ 0 0 4+

1
2
mod

d A

312. Apatient has a variable reacting anti-P1 pattern in antibody identification studies. What test

uiy can be used to verify the specificity of anti-P1 and rule out other common alloantibodies?

CoTwo
> > >

a P1 neutralization
b AET-AHG
¢ chloroquine-AHG
d DTT-AHG

313. Apatient serum reacts with 2 of the 3 antibody screening cells at the AHG phase, and 8 of
the 10 units crossmatched are incompatible at the AHG phase. All reactions are markedly
enhanced by enzymes. These results are most consistent with:

a anti-M
b anti-E
¢ anti-c
d anti-Fy?
314. A patient’s serum reacted weakly positive (1+%) with 16 of 16 group O panel cells at the AHG
by test phase. The autocontrol is negative. Tests with ficin-treated panel cells demonstrated no
reactivity at the AHG phase. Which antibody is most likely responsible for these results?

a anti-Ch
b anti-k
¢ anti-e
d anti-JsP

315. Amale patient’s sample demonstrates a pattern most consistent with anti-D. The patient is
Rh-negative, and was transfused with Rh-positive blood emergently after a motor vehicle
accident 2 years previously. The anti-D shows variable reactivity when tested with D-positive
cells. What test would be appropriate to enhance the anti-D reactivity and verify specificity?

a ficin- AHG
b DTT-AHG
¢ trypsin-AHG
d albumin-AHG
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Which of the following genes on chromosome 1 encodes for the 4 common antigen
combinations ce, cE, Ce and CE.

a RHD

b RHCE

¢ RHD and RHCE
d RHd and RHce

Which of the following blood bank chemicals produce Kq red cells (Kell null cells)?

a dithiothreitol (DTT)

b ficin

¢ formaldehyde

d chloroquine diphosphate

Which of the following antigens gives enhanced reactions with its corresponding antibody
following treatment of the red cells with proteolytic enzymes®?

a Fy?
b E
c S
dM

Based on the results of the panel, which technique would be most helpful in determining
antibody specificity?

cell DC ¢ E e K Jk@ Jk Fy2 Fyb IS I:;!,SO(S: IAT
1 + + 0 0 + + + + + + 0 0 2+
2 + + 0 0 + 0 + 0 + + 0 0 2+
3 + 0 + + 0 0 0 + + + 0 1+ 3+
4 + + 0 0 + 0 O + 0 + 0 0 0
5 00 + 0 + 0 + + + + 0 0 2+
6 00 + + + 0 + 0 + 0 0 1+ 3+
7 00 + 0 + + 0 + + 0 0 0 2+
8 00 + 0 + 0 O + 0 + 0 0 0
auto 0 0 0

IAT = indirect antiglobulin test; LISS = low ionic strength saline

a proteolytic enzyme treatment
b urine neutralization

¢ autoadsorption

d saliva inhibition

To confirm a serum antibody specificity identified as anti-P1, a neutralization study is
performed and the results obtained are shown in this table:

sample P1+ RBCs
serum + P1 substance  negative

serum + saline negative

What conclusion can be made from these results?

a anti-P1 is confirmed

b anti-P1 is ruled out

¢ a second antibody is suspected due to the results of the saline control
d anti-P1 cannot be confirmed due to the results of the saline control

V. Serologic and Molecular Testing
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551’: Plasma neutralization is best used to verify which of the following antibodies?
W a anti-Lub

b anti-M

¢ anti-Ch/Rg

d anti-V

322.

MLS
ONLY

323.
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ONLY

324,

MLS
ONLY

325.

326.

To confirm the specificity of anti-Le®, an inhibition study using LE substance is performed with
the results shown in this table:

sample result with Le(b+) cells
tubes with patient serum + LE substance 0
tubes with patient serum + saline control +

What conclusion can be made from these results?

a second antibody is suspected due to the positive control

b anti-Le® is confirmed because the tubes with LE substance are negative

¢ anti-Le is not confirmed because the tubes with LE substance are negative
d anti-Le® cannot be confirmed because the saline control is positive

Which is the correct interpretation of this saliva neutralization testing?

indicator cells

sample A B (0]
saliva plus anti-A + 0 0
saliva plus anti-B 0 + 0
saliva plus anti-H 0 0 0

a group A secretor
b group B secretor
¢ group AB secretor
d group O secretor

Antibody identification results performed using solid phase technology resulted in
undetermined results as all common alloantibodies are excluded. What additional testing could
determine if a cold reactive antibody is responsible for the questionable results?

a DTT-treat patient serum and repeat testing

b testat IS, room temperature (RT) and 37°C with manual tube testing
¢ repeat all testing using column agglutination technology

d repeat all testing and add albumin as an enhancement media

An antibody screen performed using solid phase technology revealed a diffuse layer of red
blood cells across the entire well. These resuits indicate:

a a positive reaction

b a negative reaction

¢ serum was not added

d red cells have a positive direct antiglobulin test

Which of the following genes on chromosome 1 is made up of 2 exons, leading to the
expression of the FY glycoprotein and its antigens?

a DAF
b FYAB
c FY
d ACKR1

©ASCP 2022 1SBN 978-089189-6845 BOC MLS & MLT Study Guide 7e

51




1 Blood Banking V. Serologic and Molecular Testing '

327. Which of the following is useful for removing IgG from red blood cells with a positive direct
aniglobuluin test (DAT) to perform a phenotype?

a bromelin

b chloroquine

¢ low ionic strength saline (LISS)
d dithiothreitol (DTT)

328. A patient’s serum contains a mixture of antibodies. One of the antibodies is identified as anti-D,
Anti-Jk?3, anti-Fy2 and possibly another antibody are present. What technique(s) may be helpful
to identify the other antibody(ies)?

a enzyme panel; select cell panel

b thiol reagents

¢ lowering the pH and increasing the incubation time

d using albumin as an enhancement media in combination with selective adsorption

329. A sample gives the results shown in this table:

cells with serum with
anti-A 3+ A4 cells 2+
anti-B 4+ B cells 0

Which lectin should be used first to resolve this discrepancy?

a Ulex europaeus
b Arachis hypogaea
¢ Dolichos biflorus
d Vicia graminea

330. A 26-year-old female is admitted with anemia of undetermined origin. Blood samples are
received with a crossmatch request for 1 unit of Red Blood Cells. The patient is group A,
Rh-negative and has no history of transfusion or preghancy. The results shown in the table are
obtained in pretransfusion testing:

sample IS 37°C IAT
screening cell | 0 0 3+
screening cell Il 0 0 3+
autocontrol 0 0 3+
donor unit 0 0 3+

IAT = indirect antiglobulin test

The next step to continue this investigation would be:

a do an antibody identification panel

b use the saline replacement technigue
c use the pre-warm technique

d perform a warm autoadsorption
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gjilf”},\ patient's serum is reactive 2+ in the antiglobulin phase of testing with all cells on a routine

MLS
ONLY

332.

MLS
ONLY

333.

334.

335.

336.

337.

panel including their own. There had been 2 units of Red Blood Cells transfused 6-months
previously. The optimal adsorption method to remove the autoantibody is:

a autoadsorption using the patient’s dithiothreitol and cysteine-activated papain
(ZZAP)-treated red cells

b autoadsorption using the patient’s low ionic strength saline (LISS)-treated red cells

¢ adsorption using enzyme-treated red cells from a normal donor

d adsorption using methyldopa-treated red cells

in a cold autoadsorption procedure, pretreatment of the patient’s red cells with which of the
following reagents is helpful?

a ficin

b phosphate-buffered saline at pH 9.0

¢ low ionic strength saline (LISS)

d albumin

The process of separation of antibody from its antigen is known as:

a diffusion

b adsorption

¢ neutralization
d elution

Which of the following is most helpful to confirm a weak ABO subgroup?

a adsorption-elution
b neutralization

c testing with A1 lectin
d use of anti-A,B

Preparation of a two-fold serial dilution of an antibody may be used to characterize the relative
amount of antibody present and also determine:

a carbohydrate expression the red cells

b relative antigen expression on the red cells
¢ sialic acid reduction on the red cells

d antibody specificity

Which of the following methods may be useful in determining an accurate phenotype in a
transfused patient? :

a hypotonic wash
b thiol reagents

¢ density separation
d titration studies

Which of the following genes is analyzed with molecular assays to distinguish weak D from
partial D?

a RHD
b RHCE
c LW

d RHAG
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338. In which of the following clinical situations would DNA-based testing be useful? _

a identification of maternal alloantibody that has caused hemolytic disease of the fetus and
newborn (HDFN)

resolution of suspected transfusion-related acute lung injury (TRALI)

evaluation after extracorporeal photopheresis to treat cutaneous T-cell lymphoma

evaluation of a patient with warm autoimmune hemolytic anemia and a positive direct
antiglobulin test (DAT)

0T

D. Leukocyte/Platelet Testing

339. In solid phase red cell adherence assays (SPRCA) to detect platelet specific antibodies, the
wells of the microtiter plates are coated with immobilized:

a red blood cells
b granulocytes

¢ platelets

d patient serum

340. Testing blood donors for the presence of antibodies to human neutrophil antigens (HNAs) can
help prevent which of the following adverse events associated with transfusion?

a transfusion-associated circulatory overload (TACO)

b transfusion-related acute lung injury (TRALI)

¢ anaphylaxis

d citrate toxicity
341. The complement-dependent cytotoxicity test combines lymphocytes, patient serum and
s complement and has been used to detect HLA antibodies. After incubation, visualization of

damaged or undamaged cells is completed microscopically after addition of what stain or dye?

a methylene blue
b fluorescent vital
¢ Congo red

d crystal violet
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mity Assurance

342.

343.

344.

345.

346.

347.

Anti-E is identified in a panel at the antiglobulin phase. When check cells are added to the
nonreactive tubes and spun, no agglutination is seen. The most appropriate course of action

would be to:
a quality control the AHG reagent and check cells and repeat the panel
b open a new vial of check cells for subsequent testing that day

¢ opena new vial of AHG for subsequent testing that day
d record the check cell reactions and report the antibody panel result

A serological calibration is completed for a new centrifuge received in the blood bank.

time in seconds 15 20 25 30
is button delineated? yes yes yes yes
is supernatant clear? no yes yes yes
button easy to resuspend? yes yes yes no
strength of reaction? +m 1+ 1+ 1+

Given the data, the centrifuge time for saline tests for this machine should be:

a 15 seconds
b 20 seconds
¢ 25 seconds
d 30 seconds

Which of the following represents an acceptably identified patient for sample collection and
transfusion?

a handwritten band with patient’s name and hospital identification number is affixed to the
patient’s leg

b the addressographed hospital band is taped to the patient’s bed

¢ an unbanded patient responds positively when his name is called

d the chart transported with the patient contains his armband not yet attached

AHG control cells (Check Cells):

a can be used as a positive control for anti-C3 reagents

b can be used only for the indirect antiglobulin test

¢ are coated only with IgG antibody

d must be used to confirm all positive antiglobulin reactions

Crossmatch results at the antiglobulin phase are negative. When 1 drop of check cells is
added, no agglutination is seen. The most likely explanation is that the:

a red cells are overwashed

b centrifuge speed is set too high

¢ residual patient serum inactivated the AHG reagent
d laboratorian did not add enough check cells

A pretransfusion sample is received in the transfusion service. When comparing the label on
the blood sample with the transfusion request, the following is noted. The transfusion request
documents Smith, Sam L. MR# 7070111, DOB 5.22.70 but the blood sample is labeled Smith,
Sam J. MR# 7070111, DOB 6.23.71. What, if any, action should be taken?

a a new blood sample and new transfusion request should be obtained

b the phlebotomist should relabel the sample to match the transfusion request

¢ the physician should resubmit the transfusion request to match the blood sample
d no action is required since the medical record numbers (MR#) are identical
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348. A new lot of anti-B needs quality control (QC) testing. When testing is completed, it is noted
that the reagent fails to react with red cells known to be positive for the B antigen and red cells
known to be negative for the B antigen. What action should be taken?

a document the results, who completed the testing and place into use

b mark the lot as “not for use” and investigate and resolve the results

¢ place the lot into use as long as repeat testing yielded a different result
d ask a different technologist to QC this lot and accept those results

349. When preparing an eluate, what is the desired quality control result when testing the last
wash?

a reactive with all cells tested

b nonreactive with all cells tested

¢ reactivity equal to the direct antiglobulin test (DAT) result
d stronger reactivity than the DAT resuit

350. A sterile connection device requires quality control of the weld at what frequency?

a with each weld
b day of use

c weekly

d quarterly

351, A blood bank serologic centrifuge lid and wiring had to be repaired and replaced. What must be
completed before the centrifuge is placed back into service?

reregister the centrifuge with the Food and Drug Administration (FDA)
requalify the centrifuge with local board of health

recalibrate for speed and functionality

nothing, as the instrument can be used immediately

Q0 To
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4. Indications for Transfusion

352.

353.

354.

386.

356.

357.

358.

359.

Deglycerolized Red Blood Cells are used to transfuse patients with:

a an antibody to a high-incidence red cell antigen
b anti-c and anti-K alloantibodies

¢ chronic anemia

d increased risk of CMV infection

The primary indication for granulocyte transfusion is:

a prophylactic treatment for infection

b additional supportive therapy in those patients who are responsive to antibiotic therapy
¢ clinical situations where bone marrow recovery is not anticipated

d severe neutropenia with an infection that is nonresponsive to antibiotic therapy

A 42-year-old male of average body mass has a history of chronic anemia requiring
transfusion support. Two units of Red Blood Cells are transfused. If the pretransfusion
hemoglobin is 7.0 g/dL (70 g/L), the expected posttransfusion hemoglobin concentration
should be:

a 8.0 g/dL (80 g/L)
b 9.0 g/dL (90 g/L)

¢ 10.0 g/dL (100 giL)
d 11.0 g/dL (110 g/L)

How many units of Red Blood Cells are required to raise the hematocrit of a 70 kg nonbleeding
man from 24% to 30%7?

For which of the following transfusion candidates would CMV-safe blood be most likely
indicated?

a renal dialysis patients

b sickle cell patient

¢ bone marrow and hematopoietic cell transplant recipients
d CMV-seropositive patients

Washed Red Blood Cells are indicated in which of the following situations?

a an IgA-deficient patient with a history of transfusion-associated anaphylaxis

b a pregnant woman with a history of hemolytic disease of the newborn

¢ a patient with a positive direct antiglobulin test (DAT) and red cell autoantibody
d a newborn with a hematocrit of <30%

What minimum increment of platelets is expected from each unit of Platelets
{(Whole Blood-derived) when transfused to a non-HLA-sensitized recipient weighing
approximately 70 Kg?

a 3,000/uL
b 5,000/uL
¢ 20,000/uL
d 25,000/uL

Platelet transfusions are of value in treating:

a hemolytic transfusion reaction
b posttransfusion purpura

¢ functional platelet abnormalities
d immune thrombocytopenia
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360.

361.

362.

363.

364.
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Guidelines for emergency release of blood require that:

a ABO group and Rh typing of recipient be performed before the unit is released
b only group O Whole Blood be issued

¢ only Rh-negative blood is used for Rh-negative patients

d the physician signs a document authorizing the emergency release

In an emergency situation, what type of blood should be given to a female patient of
child-bearing age if the ABO group and Rh type are unknowri?

a Group O, Whole Blood

b Group O, Rh-negative Red Blood Cells
¢ Group O, Rh-positive Red Blood Cells
d Group O, Washed Red Blood Cells

Which of the following statements regarding red cell transfusion to infants less than 4 months
old is correct?

a only phenotype identical units should be issued

b fresher units (generally <7 days) should be issued

¢ irradiated blood components are contraindicated

d crossmatching with a current sample is required for each transfusion

During a massive transfusion event, what other blood components are routinely administered
in addition to Red Blood Cells or low-titer group O Whole Blood?

a Cryoprecipitated AHF and Apheresis Platelets, Irradiated
b Fresh Frozen Plasma and Apheresis Platelets

¢ Deglycerolized Red Blood Cells and Fresh Frozen Plasma
d Granulocytes and Cryoprecipitated AHF

When preparing units of blood for emergency release, what information must be written on the
label or tie-tag?

a the name of the individual releasing the units

b statement that compatibility testing has not been completed

¢ statement that the patient's ABO and Rh type are unknown

d physician’s statement and signature requesting emergency release

A massive transfusion event can result in what type of complication(s)?

a hypercalcemia and hypothermia

b increase in coagulation factors

¢ citrate toxicity and hypocalcemia
d hyperthermia and platelet dilution

Preliminary blood bank testing for neonates <4 months of age must include:

a ABO forward typing and ABO reverse typing

b ABO reverse typing and testing for K antigen

¢ ABO reverse typing and antibody detection testing
d ABO forward typing and Rh testing for D antigen
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cryoprecipitated AHF transfusion is recommended as a treatment for patients with:

a type 1 VWF disorder

p Factor V coagulation deficiency

¢ Factor VIII coagulation deficiency
d DIC with hypofibrinogenemia

Although ABO compatibility is preferred, ABO incompatible product may be administered when
transfusing:

a Single-Donor Plasma
b Cryoprecipitated AHF
¢ Fresh Frozen Plasma
d Granulocytes

Transfusion of Apheresis Platelets Leukocytes Reduced from HLA-compatible donors is the
preferred treatment for:

a recently diagnosed cases of TTP with severe thrombocytopenia

b acute leukemia in relapse with neutropenia, thrombocytopenia and sepsis

¢ immune thrombocytopenic purpura unresponsive to IVIG therapy

d severely thrombocytopenic patients, known to be refractory o random donor platelets

Which of the following is consistent with standard blood bank procedure governing the infusion
of fresh frozen plasma?

a only blood group specific plasma may be administered

b group O may be administered to recipients of all blood groups
¢ group AB may be administered to AB recipients only

d group A may be administered to both A and O recipients

A patient who is group AB, Rh-negative needs 2 units of Fresh Frozen Plasma. Which of the
following units of plasma would be most acceptable for transfusion?

a group O, Rh-negative
b group A, Rh-negative
¢ group B, Rh-positive

d group AB, Rh-positive

Fresh Frozen Plasma from a group A, Rh-positive donor may be safely transfused to a patient
who is group:

a A, Rh-negative
b B, Rh-negative
¢ AB, Rh-positive
d AB, Rh-negative

A patient admitted to the trauma unit requires emergency release of Fresh Frozen Plasma
(FFP). Which of the following blood groups of FFP should be issued?

aA
b B
¢ AB
dO

Fresh Frozen Plasma:

a contains all labile coagulative factors except Factor VIII

b has a higher risk of transmitting hepatitis than does Whole Blood
¢ should be transfused within 24 hours of thawing

d need not be ABO-compatible
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375.

376.
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378.

The purpose of irradiation of blood components is to:

a prevent posttransfusion purpura

b prevent graft-vesus-host (GVH) disease

c sterilize components

d prevent noncardiogenic pulmonary edema

A 70-kg patient is transfused with 1 unit of Apheresis Platelets. What is the expected increase
in the patient’s platelet count? )

a 5,000-10,000/uL
b 10,000-20,000/uL
¢ 20,000-25,000/uL
d 30,000-50,000/pL

Plasma Frozen Within 24 Hours (PF24) is given to patients who have:

a coagulation factor deficiencies
b von Willebrand disease

¢ factor VIII deficiency

d macroglobulinemia

Pathogen reduction technology for blood components:

a promotes antibody formation to microbial antigens

b prevents infections by inhibiting microbial nucleic acid replication

¢ allows patients to receive blood products without infectious disease testing
d prevents infections by using dithiothreitol to rupture microbial membranes

C. Adverse Effects of Transfusion

379.

380.

MLS
ONLY

381.

382,

MLS
ONLY

A common strategy to reduce alloimmunization in chronically transfused patients with Sickle Cell
Disease (SCD) is to provide red cell units matched for which of the following antigens?

a Fy2 Fy° and Di#
b M,N,and S

c Jk& JkP and s

d C, E andK

Four units of group A Platelets (Whole Blood-derived) are transfused to a group AB patient
because group AB platelets are not availasble. The patient’s pretransfusion platelet count is
10,000/uL and the posttransfusion count is 16,000/uL. From this information, the laboratorian
would most likely conclude that the patient:

a needs group AB platelets to be more effective

b clinical data does not suggest a need for platelet transfusion
¢ has developed antibodies to the transfused platelets

d should receive irradiated platelets

Hypotension, nausea, flushing, fever and chills are symptoms of which of the following
transfusion reactions?

a allergic

b circulatory overload
¢ hemolytic

d anaphylactic

A patient has become refractory to platelet transfusion. Which of the following are probable
causes?

a transfusion of Rh-incompatible platelets

b decreased pH of the platelets

¢ development of an alloantibody with anti-D specificity
d development of antibodies to HLA antigen
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f%::!lient has symptoms indicating a possible hemolytic transfusion reaction. What should be

383.

384.

385.

386.

387.

388.

389.

390.

done immediately?

a stop the transfusion and discard the unit

b contact the patient’s doctor to ask if the transfusion should be stopped
¢ stop the transfusion and call the patient’s doctor to report the reaction
d have patient blood samples sent to the lab to investigate the reaction

posttransfusion purpura is usually caused by:

a anti-A

p white cell antibodies
¢ anti-HPA-1a

d platelet wash-out

An unexplained fall in hemoglobin and mild jaundice in a patient transfused with Red Blood
Cells 1 week previously would most likely indicate:

a paroxysmal nocturnal hemoglobinuria
b posttransfusion hepatitis infection

¢ presence of HLA antibodies

d delayed hemolytic transfusion reaction

in a delayed transfusion reaction, the causative antibody is generally too weak to be detected
in routine compatibility testing and antibody screening tests, but is typically detectable at what
point after transfusion?

a 3-6 hours

b 2 days-2 weeks
¢ 60-90 days

d after 120 days

Which of the following is a potential complication of massive transfusions?

a citrate toxicity with hypercalcemia

b heparin-induced thrombocytopenia

¢ hypothermia due to 1-6°C storage temperature of red cells
d iron overload from donor red cells leaking intracellular iron

Severe intravascular hemolysis is most likely caused by antibodies of which
blood group system?

a ABO
b Rh
¢ KEL
d FY

Which of the following blood group systems is most commonly associated with delayed
hemolytic transfusion reactions?

a LE
b JK
c LU
d |

After receiving a unit of Red Blood Cells, a patient immediately develops flushing,
nervousness, fever spike of 38.9°C, shaking, chills and back pain. The plasma hemoglobin is
elevated and there is hemoglobinuria. Laboratory investigation of this adverse reaction would
most likely show:

a an error in ABO grouping

b an error in Rh typing

¢ presence of anti-Fy? antibody in patient's serum
d presence of gram-negative bacteria in blood bag
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391. Atrauma patient who has just received 10 units of blood may develop:

a anemia

b polycythemia

¢ leukocytosis

d thrombocytopenia

392. Five days after transfusion, a patient becomes mildly jaundiced and experiences a drop in
M hemoglobin and hematocrit with no apparent hemorrhage. The results of the transfusion

reaction workup are in this table:

anti-A anti-B
patient pretransfusion neg 4+
patient posttransfusion neg 4+
donor #1 neg neg
donor #2 neg 4+

DAT = direct antiglobulin test

In order to reach a conclusion, the MLS should:

anti-D Aq cells

3+
3+
3+
3+

4+
4+
4+
4+

B cells Ab screen DAT

neg neg neg
neg 1+ 1+
4+ neg

neg neg

a retype the pre- and posttransfusion patient samples and donor #1

b request an EDTA tube be drawn on the patient and repeat the DAT

¢ repeat the pretransfusion antibody screen on the patient's sample

d perform an elution on the posttransfusion sample and identify the antibody in the eluate and

the serum

393. The most appropriate laboratory test for early detection of acute posttransfusion hemolysis is:

a visual inspection for free plasma hemoglobin

b plasma haptoglobin concentration
¢ examination for hematuria
d serum bilirubin concentration

394. During initial investigation of a suspected hemolytic transfusion reaction, it is observed that
Blood Bank paperwork and patient sample and blood component labels are correct, the
posttransfusion reaction plasma is yellow as is the pretransfusion sample, and the direct
antiglobulin test is negative. Repeat ABO typing on the posttransfusion sample confirms the
pretransfusion resulits. What is the next step in this investigation?

a repeat compatibility testing on the suspected unit(s)

b perform plasma hemogiobin and haptoglobin determinations

¢ use enhancement media to repeat the antibody screen

d no further serological testing is necessary

395. Which of the following transfusion reactions is characterized by high fever, shock,

hemoglobinuria, DIC and renal failure?

a bacterial contamination
b circulatory overload

c febrile

d anaphylactic

396. Hemoglobinuria, hypotension and generalized bleeding are symptoms of which of the following

transfusion reactions?

a allergic

b circulatory overload
¢ hemolytic

d anaphylactic
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patients who are chronically transfused with red cell components can develop:

a iron overload

b low ferritin

¢ hypokalemia

d hypertensive reaction

A patient’s record shows a previous anti-JkP, but the current antibody screen is negative. What
further testing should be done before transfusion? .

a phenotype the patient’s red cells for the JkP antigen

b perform a cell panel on the patient's serum

¢ crossmatch ABO type specific units and release compatible units for transfusion
d phenotype donor units and select Jk(b-) units for compatibility testing

Which of the following is associated with a risk of developing transfusion-associated
graft-versus-host disease (TA-GVHD)?

a patients receiving leukocyte reduced blood components
b directed donation from first-degree family member

¢ patients transfused with irradiated blood components

d autologous blood donation prior to surgery

A patient is readmitted to the hospital with a hemoglobin level of 7 g/dL (70 g/L) 3 weeks after
receiving 2 units of red cells. The initial serological tests are:

test result
ABO/Rh A+

antibody screen negative

DAT 1+ mixed field

Which test should be performed next?

a antibody identification panel on the patient’s serum

b repeat the ABO type on the donor units

¢ perform an elution and identify the antibody in the eluate
d crossmatch the post reaction serum with the 2 donor units

In a delayed hemolytic transfusion reaction, the direct antiglobulin test on the posttransfusion
sample can be:

a negative

b mixed-field positive

¢ positive due to complement

d negative when the antibody screen is negative

To prevent donor lymphocytes from engraftment in the bone marrow of an immunosuppressed
patient, all transfusion products must be:

a washed

b leukocyte-reduced
¢ treated with UV light
d irradiated

For a patient who has suffered an acute hemolytic transfusion reaction, the primary treatment
goal should be to:

a prevent alloimmunization
b diminish chills and fever
¢ prevent hemoglobinemia
d reverse hypotension and minimize renal damage
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M.
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Nine days after being transfused with an HLA-matched platelet transfusion, a patient develob?
a fever, watery diarrhea, skin rash and demonstrates increased liver enzymes. This patient
may have transfusion-associated:

a allergic urticaria reaction

b hepatitis C

¢ graft-versus-host disease

d septicemia with endocarditis

Which of the following transfusion reactions occurs after infusion of only a few milliliters of
blood and gives no history of fever?

a febrile

b circulatory overload
¢ anaphylactic

d hemolytic

Fever and chills are symptoms of which of the following transfusion reactions?

a citrate toxicity

b circulatory overload
¢ allergic )
d febrile |

Hives and itching are symptoms of which of the following transfusion reactions?

a febrile

b allergic

¢ circulatory overload
d bacterial

A temperature rise of 1°C or more occurring in association with a transfusion, with no abnormal
results in the transfusion reaction investigation, usually indicates which of the following
reactions?

a febrile

b circulatory overload
¢ hemolytic

d anaphylactic

A 65-year-old woman experienced shaking, chills, and a fever of 38.9°C approximately
40 minutes following the transfusion of a second unit of Red Blood Cells. The most likely
explanation for the patient’s symptoms is:

a transfusion of bacterially contaminated blood
b congestive heart failure

¢ anaphylactic transfusion reaction

d febrile transfusion reaction

Use of only male donors as a source of plasma intended for transfusion is advocated to reduce
which type of reaction?

a allergic
b TRALI
¢ hemolytic
d TACO

Symptoms of dyspnea, hypoxemia, and pulmonary edema within 6 hours of transfusion is most
likely which type of reaction?

a anaphylactic
b hemolytic

¢ febrile

d TRALI




vl. Transfusion Practice
Zﬁ_ Coughing, hypoxemia and difficult breathing are symptoms of which of the following transfusion

reactions?
a febrile
b allergic
¢ TACO
d hemolytic
413. Congestive heart failure, severe headache and/or peripheral edema occurring soon after
transfusion is indicative of which type of transfusion reaction?
a hemolytic
b febrile
¢ anaphylactic
d TACO
414. A patient becomes hypotensive and goes into shock after receiving 50 mL of a unit of Red
Blood Cells. She has a shaking chill and her temperature rises to 40.4°C. A transfusion
reaction investigation is initiated but no abnormal results are seen. What additional testing
should be performed?
a Gram stain and culture of the donor unit
b lymphocytotoxicity tests for leukoagglutinins
¢ plasma IgA level
d elution and antibody identification
415. The most frequent transfusion-associated disease complication of blood transfusions is:
a cytomegalovirus (CMV)
b syphilis
¢ hepatitis
d Hiv-1/2
416. Which of the following patient groups is at risk of developing graft-versus-host disease?
a full-term infants
b patients with history of febrile transfusion reactions
¢ patients with a positive direct antiglobulin test
d recipients of blood donated by immediate family members
417. Transfusion-associated HTLV I/ll incidence is low due to the following laboratory testing:
a nucleic acid testing for HTLV I/l
b HTLV I core antibody testing by ELISA
¢ HTLV |l surface antigen testing by chemiluminescent immunoassay (ChLIA)
d 1gG antibody testing for HTLV l/Il by ELISA or ChLIA
418. Which viral diseases have a lower incidence of transfusion-associated infections due to nucleic
acid testing (NAT)?
a HIV-1, HCV, WNV
b HIV-2, HBV, CMV
c HTLV ll, HCV, WNV
d CMV, WNV, HCV
419. Two hours after receiving a blood transfusion, the recipient experienced fever, chills, back pain
and hypotension. Patient blood samples are collected along with a urine sample and sent to
the laboratory. Which of the following results c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>