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Learning Objectives:
After completing the program modules, participants should be able to:

e |dentify factors that place the maternal-fetal unit at risk.

e Discuss the clinical assessment and management of common, obstetric complications.

e |dentify baseline fetal heart rate, variability, periodic and nonperiodic changes, and contraction patterns; and describe
components of fetal heart rate patterns.

e |dentify factors affecting fetal heart rate interpretation and appropriate interventions.

Accreditation:
The University of Rochester School of Medicine and Dentistry is accredited by the Accreditation Council for Continuing Medical
Education (ACCME) to provide continuing medical education (CME) for physicians.

CME Certification:

The University of Rochester School of Medicine and Dentistry is accredited by the Accreditation Council for Continuing Medical Education to
provide continuing medical education for physicians. The University of Rochester School of Medicine and Dentistry designates this
educational activity for a maximum of 1.25 AMA PRA Category 1 Credit(s)™ per Clinical Case Study, for a total of 30 AMA PRA Category 1
Credit(s)™ each calendar year. Physicians should only claim credit commensurate with the extent of their participation in the activity.
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The ACCME Standards of Commercial Support require that presentations be free of commercial bias and that any information regarding
commercial products/services be based on scientific methods generally accepted by the medical community.

The Director and following members of the Planning Committee have disclosed financial interests/arrangements or affiliations with
organizations that could be perceived as real or apparent conflict of interest in the context of the subject of their presentation(s). Only the
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therapeutic options, faculty are requested to use only generic names. If they use a trade name, then those of several companies should be
used. If a presentation includes discussion of any unlabeled or investigational use of a commercial product, faculty are required to
disclose this to the participants.

Software Requirements:

PC

Microsoft Windows 2000 or above

High-speed Internet connection recommended

Internet Explorer (version 6.0 or greater) or Mozilla Firefox web browser

FlashPlayer (5.0 or greater), QuickTime (6.3 or greater), MediaPlayer (6.4 or greater), or RealOnePlayer (2.0 or greater)
Adobe Acrobat Reader (5.1 or greater)

Java VM 1.4 or greater




MAC

MAC OS 10.2 or greater

High-speed Internet connection recommended

Mozilla Firefox or Safari web browser with Flip4Mac plugin

FlashPlayer (5.0 or greater), QuickTime (6.3 or greater), MediaPlayer (6.4 or greater), or RealOnePlayer (2.0 or greater) or
FlipdMac

Adobe Acrobat Reader (5.1 or greater)

Java VM 1.4 or greater

Confidentiality and Privacy Policy:

The Office of Continuing Professional Education is committed to protecting the privacy and confidentiality of those utilizing our web site
and/or other CME activities. This policy outlines the use of computer resources, information practices, and the protection and respect for
our users to assure their privacy when participating in University of Rochester sponsored or jointly sponsored CME activities. When
registering for CME activities, we collect information including name, address, contact data (telephone number, e-mail address, fax) and
the two-digit month and day of birth (e.g., March 18 would be 0318) in order to maintain a record of participants as required by national
accreditation standards. Additionally, we sometimes ask participants to complete a knowledge test to access understanding of the content
as well as an evaluation to improve these activities and future ones. We have appropriate security measures in place to protect against the
loss, misuse, or alteration of information that we have collected. Any personal information provided will be maintained exclusively with
the University of Rochester and not shared with non-University entities or organizations. As our capabilities evolve, we may collect
additional information or may use information in new ways. If our information practices change, we will modify this policy statement
and use only data collected for these new purposes from the time of the policy change forward. Please contact us if you have any
questions about this confidentiality and privacy policy.

Provider Contact Information:

For CME content related questions:
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Office of Continuing Professional Education
Phone: (585) 275-4392
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The Peri-FACTS Team is currently preparing for the
2011 curriculum.

We are looking for topic suggestions that are of interest to you.

Please fax this form to (585) 276-2080 or
e-mail your ideas to us at
Peri-FACTS@urmc.rochester.edu.

Thanks for all of your help!

Ideas need to be received by February 28, 2010.
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Video Channel presents:

e Plasmapheresis to Treat

Thrombotic Thrombocytopenic
Purpura

e Strip Rounds No. 16

Learning Objectives for Peri-FACTS® Case #883: Upon
completion, the learner will be able to:

e Describe the pathophysiology of thrombotic thrombo-
cytopenic purpura (TTP) and how it differs from other
thrombotic microangiopathies.

e Discuss symptoms and treatments associated with TTP.

o Evaluate a fetal heart rate tracing of a woman with TTP.

This clinical case study focuses on the materials found in the Thrombotic
Thrombocytopenic Purpura article.

C.M. is a G4 P0120, 19-year-old woman who receives her
prenatal care at the hospital’s high-risk clinic. She comes to
the obstetric triage area at 33 3/7 weeks’ gestation
complaining of bloody show and ““red spots™ on her feet.
Upon further questioning, she admits to bleeding gums when
brushing her teeth, occasional headaches, and intermittent
blurry vision with floaters, symptoms which are new for her
in the past two weeks.

On admission, her blood pressure is 146/73 mmHg, pulse 100
bpm, and temperature 36.7°C. There is minimal edema of her
lower extremities and petechiae on her feet bilaterally.

Ultrasound examination reveals vertex presentation with an
estimated fetal weight of 2,273 gm (90th percentile).
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C.M.’s cervix appears closed by speculum examination.

C.M.’s medical history includes chronic hypertension, for which she takes no medication,
thrombotic thrombocytopenic purpura (TTP) with a previous pregnancy, and classic
cesarean section delivery at 26 weeks with neonatal demise due to prematurity. There
also was one first-trimester spontaneous abortion, one pregnancy termination, atypical
squamous cells of undetermined significance on a Pap smear, and domestic violence with
her boyfriend. He remains involved. C.M. states that he is no longer abusive but is not
supportive. C.M. has no allergies and takes no medications. She has gained 40 Ib with
this pregnancy and now weighs 220 Ib.

Her initial diagnosis is TTP versus preeclampsia, and she is admitted to the high-risk
labor unit. Blood is drawn for complete blood count, platelet count, type and screen,
reticulocyte count, D-Dimer, fibrinogen, fibrin degradation products, and ADAMSTS13.
A peripheral blood smear is sent to the consulting hematologist. C.M.’s plan of care is
for a repeat cesarean section if her platelet count is greater than 50,000/mm°. If the
platelet count is less than 50,000/mm?, the plan is to begin plasmapheresis first and then
deliver when she is clinically stable. The patient agrees with this plan and signs a
surgical consent for cesarean section.

ARTICLE: THROMBOTIC THROMBOCYTOPENIC PURPURA

Question 1 (7.7 points): Thrombotic microangiopathies associated with pregnancy
include:*

TTP.

ITP.

HELLP syndrome.
factor V Leiden.
all of the above.

A and C.

A and B.

OMMUOm»

Question 2 (7.7 points): Thrombotic microangiopathies cause tissue and organ
damage because:*

A. thrombi become lodged in small arterioles and capillaries blocking blood flow to
organs.

B. clotting factors are depleted.

C. red blood cells are hemolyzed leading to anemia.

D all of the above.

Peri-FACTS®: Division of Maternal-Fetal Medicine and Perinatal Nursing, University of Rochester Medical Center
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Question 3 (7.7 points): True or False. All thrombotic microangiopathies share the
common feature of intravascular microthrombi with a high degree of clinical and
laboratory overlap; thus, they respond similarly to treatment.

A. True
B. False

Question 4 (7.7 points): Which best describes the pathophysiology of TTP?*

A. Due to a deficiency of metalloprotease called ADAMTS13, large von Willebrand
multimers accumulate and bind with platelets forming clots that occlude
microvasculature.

B. A decrease in von Willebrand multimers allows platelets to form thrombi, thus
activating the coagulation cascade and consuming and depleting other
coagulation factors (fibrinogen and thrombin). This leads to clot formation and
uncontrolled bleeding.

Question 5 (7.7 points): True or False. TTP may be triggered by pregnancy, liver
disease, and/or viral infections.!

A. True
B. False

Question 6 (7.7 points): Diagnosis of TTP currently relies on which of these clinical
manifestations?*

Fever

Thrombocytopenia

Neurologic abnormalities

Microangiopathic hemolytic anemia

Shistocytes and immature red blood cells on peripheral blood smear
All of the above

B,D,and E

A, B, and D

ITOMMOOw>

Question 7 (7.7 points): The mainstay of treatment for TTP is:*

immediate transfusion of platelets to correct thrombocytopenia.

transfusion of packed red blood cells to correct hemolytic anemia.
plasmapheresis to remove autoantibodies against ADAMTS13 and replenish its
levels.

immunosuppressants to suppress autoantibodies (i.e., cyclosporine).

o 0w»
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Question 8 (7.7 points): True or False. Because production of von Willebrand factor
increases during pregnancy, women may experience TTP during their pregnancies but
not between them.

A. True
B. False

Question 9 (7.7 points): True or False. If TTP is severe, von Willebrand multimers may
cross the placenta where they bind with fetal platelets to cause thrombus formation and
hemolytic anemia in the fetus.*

A. True
B. False

Question 10 (7.7 points): A woman is admitted to the tertiary care obstetric unit at 36
weeks’ gestation with the following clinical features: right upper quadrant pain,
hypertension, intrauterine growth restriction, proteinuria, schistocytes in peripheral blood
smear, and nosebleed. Her diagnosis and treatment most likely will be:*

A. TTP - delivery.

B. TTP - expectant management.

C. HELLP syndrome - delivery.

D. HELLP syndrome - steroids, daily nonstress tests, and expectant management.

INTERPRETATION OF THE FETAL HEART RATE (FHR) TRACING

Question 11 (7.7 points): In columns 88301 through 88312 of this FHR tracing, the
baseline FHR is described best as:?

A. 145 to 155 bpm.
B. 150 bpm.
C. 140 bpm.

Question 12 (7.7 points): The best indicator of fetal well being in this FHR tracing is:?

a stable baseline between 110 and 160 bpm.
the presence of fetal heart rate accelerations.
moderate variability.

the absence of late decelerations.

oOwp
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Question 13 (7.7 points): True or False. The external cardiotachometer of the fetal
monitor amplifies the fetal heart beat allowing us to hear and count it. The fetal scalp
electrode detects frequency changes in reflected ultrasound signals and produces an
artificial electronic sound on the monitor.?

A. True
B. False

BONUS QUESTION

Question 14 (7.7 points): Select the correct statement regarding care for women with
TTP.

A. Platelet transfusions should not be given to patients who are not actively
bleeding.

B. Transfusions should not be withheld in patients with thrombocytopenia and active
hemorrhage.

C. Both A and B are correct.

D. Neither A nor B is correct.

RELATED READING

1. The University of Rochester Medical Center, Peri-FACTS Education Program
(2010). Article: Thrombotic Thrombocytopenic Purpura, Case #882. Rochester,
NY: The University of Rochester.

2. Woods JR, Glantz JC, Pittinaro DR, and Giffi C (2009). Principles of Fetal Heart
Rate Monitoring, (Ed. 4). Rochester, NY: Peri-FACTS, University of Rochester.

* We reserve the right to modify certain aspects of this case for purposes of confidentiality.

We gratefully acknowledge Janet DeMarco, R.N.C., B.S., for her contribution to Peri-
FACTS® #883.
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CERTIFICATION

Continuing Nursing Education contact hours provided. The University of Rochester Medical Center/Strong Memorial
Hospital and Strong Health Affiliates is accredited as a provider of continuing nursing education by the American Nurses
Credentialing Center's Commission on Accreditation.

CURRENT SUBSCRIBERS

593 obstetric hospitals and perinatal centers 12,741 individual participants
194 nursing schools use Peri-FACTS®'s Fetal Heart Rate Monitoring Tutorial for student teaching

DISCLAIMERS

The opinions expressed in this case are exclusively those of the Peri-FACTS® program. Although Peri-FACTS® strives for the highest quality and
accuracy of materials presented here, no warranties, expressed or implied, are made on behalf of Peri-FACTS® concerning the accuracy, completeness,
or usefulness of any information, product, or process disclosed. Peri-FACTS® assumes no responsibility for any errors in the information provided, nor
assumes any liability for any damages incurred as a consequence, directly or indirectly, of the use and application of any of the contents of the Peri-
FACTS® program. The information provided through the Peri-FACTS® program is provided for GENERAL MEDICAL INFORMATION ONLY: Peri-
FACTS® DOES NOT provide individualized medical diagnosis, treatment, or advice, nor do we recommend patient specific therapies to anyone using
our program. Reference to any specific commercial products, process, or service by trade name, trademark manufacturer, or otherwise, does not
constitute or imply its endorsement, recommendation, or favoring by Peri-FACTS®.

Peri-FACTS VIDEO DISCLAIMER

The scenes depicted in the Peri-FACTS® videos are fictitious. Most of the individuals in each scene are nurses, physicians, or operating room
technologists acting as care providers and patients. When actual patients were included in the medical scenes, they participated with their full knowledge
and consent in an effort to further the education of medical personnel. In all cases involving actual patients, where the outcome portrayed was adverse,
and the actual outcome for these patient participants were excellent.

Peri-FACTS® provides this electronic educational medium for general medical information and does not provide individualized medical diagnosis,
treatment, or advice. This electronic, educational material does not constitute nor should it be considered provision of specific legal or risk management
advice. Users of this educational material should obtain specific legal advice prior to designing or implementing any policies, procedure, or forms based
on the content of this material. The cases shown in this electronic, educational medium represent hypothetical situations. The participants in this
electronic, educational medium have given written authorization to be included in the content. Peri-FACTS® does not take responsibility for the use of
this electronic, educational medium in training or inservice educational programs or any university or community college courses. The licensed user or
purchaser agrees to hold Peri-FACTS® harmless for any and all injury stemming from use or misuse of this electronic, educational medium and shall
make whole Peri-FACTS® for expenses or damages suffered as a consequence of the use or misuse of this electronic, educational medium. The
licensed user or purchaser agrees to abide by applicable copyright in the use of this electronic, educational media.
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Peri-FACTS®
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February 2010 Topic: Coagulation Disorders in Pregnancy
Article: Thrombotic Thrombocytopenic Purpura
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