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Continuing Education Partnership
UNIVERSITY OF WISCONSIN-MADISON

GROW-WI ECHO (Gathering the Rural OB Workforce in WI)
2025-2026
Rural EMS OB Preparedness
March 24, 2026
James Small; Craig Tschautscher, MD, MS, DRTM
Provided by the University of Wisconsin—-Madison Interprofessional Continuing Education Partnership (ICEP)

Intended Audience:
MD/DO, RN, APRN, Physician Assistants, Certified Nurse Midwives, Students

Objectives:
1. Describe how declining rural obstetric access increases EMS involvement in labor, delivery, and high-risk perinatal transports.

2. Explain how EMS system reliability challenges—staffing gaps, mutual aid dependence, and long response times—affect the
management of obstetric emergencies.

3. Analyze the operational and clinical risks created by rural geography, weather, and long transport distances during obstetric
responses.

4, I|dentify practical strategies EMS agencies and clinicians can use to strengthen readiness for low-frequency, high-risk obstetric
events.

Policy on Disclosure

It is the policy of the University of Wisconsin—Madison Interprofessional Continuing Education Partnership (ICEP) to identify, mitigate and
disclose all relevant financial relationships with ineligible companies*® held by the speakers/presenters, authors, planners, and other persons
who may influence the content of this accredited continuing education (CE). In addition, speakers, presenters, and authors must disclose
any planned discussion of unlabeled/unapproved uses of drugs or devices during their presentation. For this accredited continuing education

activity, all relevant financial relationships have been mitigated and detailed disclosures are listed below.
* Ineligible companies are those whose primary business is producing, marketing, selling, re-selling, or distributing healthcare products used by or on patients. The ACCME does not
consider providers of clinical service directly to patients to be ineligible companies.
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James Small Presenter No relevant financial relationships with ineligible No 1/16/2026
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MD, MS, DRTM companies to disclose.
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companies to disclose.

Ryan Spencer, MD Planner No relevant financial relationships with ineligible NA 12/4/2025
companies to disclose.
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Accreditation Statement

‘gf'm In support of improving patient care, the University of Wisconsin—-Madison ICEP is jointly accredited by the Accreditation
(A Council for Continuing Medical Education (ACCME), the Accreditation Council for Pharmacy Education (ACPE), and the

American Nurses Credentialing Center (ANCC) to provide continuing education for the healthcare team.

Credit Designation Statements

The University of Wisconsin-Madison ICEP designates this live activity for a maximum of 1.0 AMA PRA Category 1 Credit(s)™. Physicians
should claim only the credit commensurate with the extent of their participation in the activity.

The University of Wisconsin-Madison ICEP designates this live activity for a maximum of 1.0 ANCC contact hour(s).

The University of Wisconsin-Madison ICEP, as a member of the University Professional & Continuing Education Association (UPCEA),
authorizes this program for 0.1 CEUs or 1.0 hour.



Welcomel

We will get started shortly.
Feel free to share your name, specialty/role, and practice location in the chat.

For attendance purposes please text the code KADHAF to 608-260-7097.

Please text for attendance, even if you are not claiming continuing education credit.
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Accreditation Information

Accreditation Statement

) In support of improving patient care, the University of Wisconsin—Madison ICEP is jointly
i"ﬂ? accredited by the Accreditation Council for Continuing Medical Education (ACCME), the

Accreditation Council for Pharmacy Education (ACPE), and the American Nurses

omTiy neereoren movioen- Credentialing Center (ANCC) to provide continuing education for the healthcare team.

INTERPROFESSIONAL CONTINUING EDUCATION

Credit Designation Statements
American Medical Association (AMA)

The University of Wisconsin—Madison ICEP designates this live activity for a maximum of 1 AMA PRA Category 1
Credit™. Physicians should claim only the credit commensurate with the extent of their participation in the activity.

American Nurses Credentialing Center (ANCC)
The University of Wisconsin—Madison ICEP designates this live activity for a maximum of 1 ANCC contact hour.
Continuing Education Units

The University of Wisconsin—Madison ICEP, as a member of the University Professional & Continuing Education
Association (UPCEA), authorizes this program for 0.1 continuing education units (CEUs) or 1 hour.
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Disclosures

Policy on Faculty and Sponsor Disclosure

 |tisthe policy of the University of Wisconsin—Madison Interprofessional Continuing
Education Partnership (ICEP) to identify, mitifate and disclose all relevant financial
relationships with ineligible companies™ held by the speakers/presenters, authors,
planners, and other persons who may influence content of this accredited continuing
education (CE). In addition, speakers, presenters and authors must disclose any
planned discussion of unlabeled/unapproved uses of drugs or devices during their
presentation. For this accredited continuing education activity, all relevant financial
relationships have been mitigated and detailed disclosures are listed below.

* Ineligible companies are those whose primary business is producing, marketing, selling, re-selling, or
distributing healthcare products used by or on patients. The ACCME does not consider providers of
clinical service directly to patients to be ineligible companies.

 The planning committee has no conflicts of interest to disclose.
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Attendance
* For attendance purposes please text the code KADHAF to 608-260-7097

* Please text for attendance, even if you are not claiming continuing education credit.

Continuing Ed Credit

To receive continuing education credit:

1. Logyour attendance (as above)
* Create an ICEP account if you don’t already have one.

2. Fill out the session evaluation form to receive credit — REQUIRED for credit.
* Alink to the evaluation will be sent after you text the code.
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Update on Midwife CEUs

For Certified Professional Midwife Continuing Education Credit:
* We are unable to meet MEAC Continuing Education credit requirements.
* The GROW-WI ECHO sessions may be used to meet the NARM Continuing Education Category 2 CEUs.

For Certified Nurse Midwife Continuing Education Credit:
* The ACNM Continuing Education Committee accepts AMA PRA Category 1 Continuing Education Credit.
* The GROW-WI ECHO sessions are approved for this.

For Everyone:

* Toreceive any Continuing Education credits, participants must:
* Create a free ICEP account.
* Text the attendance code at the time of the session.
* Fill out the evaluation at the end of the session.
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https://ce.icep.wisc.edu/login?destination=homepage
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Friendly Reminders

 Video appreciated

e Use chat function to ask questions or raise hand if able

* Mute microphone when not speaking

* Maintain confidentiality, no PHI

* Didactic will be recorded

* Mission is to empower those working in rural settings

* Our diversity of perspectives, specialties, practice scopes are our strength

« "Coming together is a beginning. Keeping together is progress.
Working together is success."” - Henry Ford
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Announcements

* Next Session: April 28™

 TOLAC/VBAC in Rural Settings - Navigating Policy Creation

Allegra Ponshock, MD, FAAFP, DABFM — FM OB Rachel Hartline, MD, FM OB
Mile Bluff Medical Center, Mauston, WI Upland Hills Health, Dodgeville, WI

* TOLAC Case
Stefanie Sippl, MD, FMOB
Upland Hills Health, Mineral Point, WI
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Interested in sharing a case?

Email jenniferwhite@fammed.wisc.edu

* Slide template shared, 10 min for details of case
* Priority to cases from rural and resource-limited settings

* No PHI
* Include on CV as a state presentation
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Rural EMS OB Preparedness

Operational realities, system strain, and what it means for prehospital care

James Small

Wisconsin Office of Rural Health
small5@wisc.edu

March 24, 2026
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Disclosures

* No Disclosures




Objectives

* Describe how declining rural obstetric access increases EMS
involvement in labor, delivery, and high-risk perinatal transports.

* Explain how EMS system reliability challenges—staffing gaps,
mutual aid dependence, and long response times—affect the
management of obstetric emergencies.

* Analyze the operational and clinical risks created by rural
geography, weather, and long transport distances during obstetric
responses.

* Identify practical strategies EMS agencies and clinicians can use to
strengthen readiness for low-frequency, high-risk obstetric events.
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Wisconsin

: * 5.9 Million population
- . * 30 % Rural

e 72 Counties

* 1,850 local governments
* 1265 Townships

Tt * 585 City and Villages

. * 11 Tribal Governments
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Christmas Eve
1983

* Washington Island

e Unexpected Labor
* No Medical Providers on Island
* Volunteer Rescue Squad Response

* Heavy Ice Conditions on Lake
Michigan-2 hour crossing

e Unable to dock due to Ice
conditions

* Door County Ambulance response

e 1st baby born in Door County
Ambulance

WISCONSIN

Washington

Washington i

Island!

DETROIT'HARBOR

Gills Rock—Northport

Ellison Bay,

h ; Newport
MinkiRiver State Park

Preserve

Rowleys Bay

WISCONSIN

Rock Island




Relevance to
Today

Geography unchanged

Weather Conditions unchanged

Travel Distances unchanged

Hospital OB Access Declining

EMS Reliability under Significant
Strain




The Rural OB Landscape

Only 57% of rural hospitals still deliver babies

8 OB units closed in the last 5 years

14% decrease in rural births = lower volume = more closures

Closures driven by provider coverage, low volume, reimbursement

Wisconsin Office of Rural Health. (2024). Obstetric delivery services and workforce in rural Wisconsin hospitals.



“l OB Closures Impact on EMS

Longer
transports

More interfacility
transfers

Higher
likelihood of
field delivery

More high-risk
patients far from
specialty care




EMS Reliability: A system under strain

41% of EMS agencies had staffing gaps

78% provided mutual aid due to another agency'’s staffing failure

41% rely on 6 or fewer people for 80% of staffing

Rural + volunteer agencies at highest risk

Wisconsin Office of Rural Health. (2023). The reliability of Wisconsin’s 911 ambulance response.



Declining m

OB Access' Ao EMS Reliability_ 7

,,j‘ulzncreased Risk
of Out-of - 2

. Hospital Delivery
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Modern Case Study

* Snowstorm

* High Risk pregnancy receiving
specialty care

e Baby delivered in bathroom
* 40+ mile transport to hospital

* No complications




Common Themes

¢
7’7

High Risk Patients may Weather and Geography EMS may be the only Long transport times
live far from specialty create delays clinician available may increase risk
care
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Clinical Scenarios for EMS

* Precipitous Delivery

* Breech

e Shoulder Dystocia

* Hemorrhage

* Preeclampsia/eclampsia
* Neonatal resuscitation




EMS Training Challenges

L ong travel distances to training
*Class cancellations

*\Volunteers unavailable during daytime
*Aging workforce

Low-frequency, high-risk skill decay

Wisconsin Office of Rural Health. (2023). The reliability of Wisconsin’s 911 ambulance response.
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Hospitals Can Help ..

*Clear, shared OB emergency
protocols

*Early consultation during
transport

*Support for simulation and joint
training

*Recognition of EMS as a
clinical partner

*Advocacy for sustainable EMS
funding

B

-,




EMS Agencies need:

*Regular OB simulation

*Protocol updates for high-risk OB
*Pre-plans for long-distance transports
*Regional coordination with hospitals
*After-action reviews for OB calls




- What is one thing you can do in the next 30 days

to strengthen EMS readiness for OB Emergencies?

(B G ENEV AN I 7
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James Small
Wisconsin Office of Rural Health

small5@wisc.edu
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CRITICAL CARE TRANSPORT &
RESUSCITATION IN
POSTPARTUM HEMORRHAGE

CRAIG TSCHAUTSCHER MD, MS, DRTM (RCSED)
FLIGHT PHYSICIAN
ASSISTANT PROFESSOR OF EMERGENCY MEDICINE
UNIVERSITY OF WISCONSIN SCHOOL OF MEDICINE AND PUBLIC HEALTH



OBJECTIVES

BRIEF SUMMARY ON MED FLIGHT
FUNDAMENTALS OF POSTPARTUM HEMORRHAGE
DAMAGE CONTROL RESUSCITATION

RURAL CASE MANAGEMENT
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MED FLIGHT

3 AIRCRAFT

* PHYSICIAN, NURSE, PILOT

2 CRITICAL CARE AMBULANCES
 NURSE, RT, EMT-B

S

T pem—

\\\\\\\_\\“\\\ﬂl 7 llll"l/llllllll”ﬁ‘.'.',q

Rhinelander

FOR TRANSPORT
(800) 472-0111

Prairie .

! du Chien / .

\ - Madison
Dodgeville

.*4 Stoughton | FOrtAtkinson

Mineral o

Plattevile  Point - e

Darlington Janesville

Lancaster

Beloit

Dubuuue\
7.

B Galena

Minutes

Med Flight

Air and ground

Four Med Flight bases offer
faster response times for critically
ill and injured patients in the region.

Physician or specialty care
provider and RN on every transport

24/7 transport

Twin engine aircraft

IFR (Instrument Flight Rules)
NVG (Night Vision Goggles)

Transport for adult, pediatric and
neonatal patients

al sh Department of  Aviation service.
*Rings represent flight times from each base. \ € ) ine provided by



PATIENT HISTORY T

.
Y

1
":
\
»

e 27 YEAR OLD FEMALE
 GIP1 (COUNTING THIS DELIVERY)
* VACUUM ASSISTED VAGINAL DELIVERY AT 40 WEEKS
* (CONCERNING FETAL HEART TONES
* ] LBLOOD LOSS DURING DELIVERY
*  METHYLERGONOVINE AND OXYTOCIN GIVEN
« 2LIVF

* SUDDEN HYPOTENSION
» (CONCERN FOR LOCAL ANESTHETIC SYSTEMIC TOXICITY (LAST)
e GIVEN LIPID EMULSION



PATIENT HISTORY

e DEVELOPED POSTPARTUM HEMORRHAGE

* MASSIVE TRANSFUSION PROTOCOL INITIATED
« CARBOPROST TROMETHAMINE — 250 MCG X2
*  METHYLERGONOVINE — 0.2 MG X3
« OxytoCciIN—-10U
« TXA -1 GRAM X2
«  COMPONENT THERAPY - 13 RBCS, 2 CRYO, 5 FFP, 1 PLATELET

* VACUUM-INDUCED, POSTPARTUM HEMORRHAGE CONTROL DEVICE X2 PLACEMENT
* 4L OF BLOOD LOSS

* |IR EMBOLIZATION
* COMPONENT THERAPY - 9 RBCS, &5 FFP, 1 CRYO

e WHILE IN MICU FURTHER VAGINAL HEMORRHAGE



PATIENT HISTORY

DEVELOPED FURTHER VAGINAL HEMORRHAGE

TAKEN TO THE OR ESTIMATED 22000 CC OF BLOOD LOSS

COMPLETE HYSTERECTOMY, BILATERAL SALPINGECTOMY

COMPONENT THERAPY RESUSCITATION IN OR
e 24 UNITS PACKED RED BLOOD CELLS
e 18 UNITS FRESH FROZEN PLASMA
* 11 UNITS CRYOPRECIPITATE
* 11 UNITS PLATELETS



POSTPARTUM HEMORRHAGE

HEMORRHAGE GREATER THAN EXPECTED - RESULTS IN SIGNS & SYMPTOMS OF HYPOVOLEMIA
« >500 ML WITHIN 24 HOURS
«  SEVERE >1000 ML WITHIN 24 HOURS

IMPACTS 3% OF DELIVERIES IN THE UNITED STATES

SIGNIFICANT CAUSE OF MATERNAL MORBIDITY AND MORTALITY ACCOUNTING FOR 11.4% OF MATERNAL DEATHS
IN THE UNITED STATES

NATIONAL PARTNERSHIP FOR MATERNAL SAFETY RECOMMENDED

* BIRTHING FACILITIES PARTNER WITH LOCAL TRANSFUSION SERVICES RAPID AVAILABILITY OF BLOOD PRODUCTS

* PUBLISHED HOSPITAL PROTOCOLS IN PLACE FOR BLOOD COMPONENT THERAPY AS A CRITICAL ASPECT OF POSTPARTUM
HEMORRHAGE MANAGEMENT



POSTPARTUM HEMORRHAGE

« COMMON CAUSES

*  ATONY
* UTEROTONIC
e INTRAUTERINE DEVICES
*  EMBOLIZATION
*  SURGICAL

* TRAUMA
* TOPICAL HEMOSTASIS
*  SURGERY

* RETAINED PLACENTAL TISSUE
* REMOVAL

« COAGULOPATHY
*  TRANSFUSION

-




DAMAGE CONTROL RESUSCITATION IS ASSOCIATED WITH A
REDUCTION IN RESUSCITATION VOLUMES AND IMPROVEMENT IN
SURVIVAL IN 390 DAMAGE CONTROL LAPAROTOMY PATIENTS

Bryan A Cotton, MD, MPH," Neeti Reddy, BS,! Quinton M Hatch, MD," Eric LeF e, BS,1 Charles E Wade,
PhD,! Rosemary A Kozar, MD, PhD,2 Brijesh S Gill, MD,2 Rondel Albarado. MD,2 Michelle K McNutt, MD,2 and
John B Holcomb, MD*2

DAMAGE CONTROL
RESUSCITATION

Damage-control resuscitation in obstetrics

Javier A. Carvajal ¥, Isabella Ramos, Juan P. Kusanovic & Maria F. Escobar

Pages 785-798 | Received 29 Sep 2019, Accepted 13 Feb 2020, Published online: 26 Feb 2020 Damage Control Surgery in Obstetrics and Gynecology: Abdomino-Pelvic

Packing in Multimodal Hemorrhage Management

Rafat Watrowski 56"




DCR

e APPROACH TO CARE THAT BEGINS WITH FIRST CONTACT AND ONWARD

* PRE-HOSPITAL
« ED
- OR
« ICU
e SURVIVAL OVER MORBIDITY

Prehospital Damage Control

Junctional '
tourniquet £ 1anded Antifibrinolytic Permissive
application FAST administration

Hig
Wl massive
examination transfusion

Extremity Freeze-
hemorrhage Needle dried Active

contrql with decompres- plasma hypothermia
tourniquet t :
sion prevention

Rapid evacuation
and transport
to hospital

h-ratio hypotension

In-Hospital Damage Control and Definitive Care

Damage-

Extended control
FAST SUrBery

, examination

l

REBOA
Whole blood,

and high-ratio
transfusion

Active
low-titer hypothermia
group O blood, prevention

Definitive
Intraperitoneal reconstruction
dialysate

Neuromuscular
blockade
with open
abdomen




ADVANTAGES

* MAINTAINS NORMOTHERMIA

MINIMIZE COAGULOPATHY

REDUCED USAGE OF BLOOD PRODUCTS

GOAL OF DECREASED

* ACUTE LUNG INJURY (ALI)
* ACUTE RESPIRATORY DISTRESS SYNDROME (ARDS)

*  MULTIPLE ORGAN DYSFUNCTION SYNDROME, MULTI-ORGAN FAILURE (MODS/MQOF)

INCREASED SURVIVAL



BACKGROUND

“IMPERFECT DECISIONS, BASED ON INCOMPLETE AND EVOLVING INFORMATION”

» CHALLENGING TO CONDUCT QUALITY RESEARCH %% W= e
ot RN T B T

« WITHIN THE LAST 20 YEARS T L . A

* LARGE ADVANCES
* SIGNIFICANT IMPROVEMENT IN SURVIVABILITY



INITIAL PHASES

MAINTAIN CIRCULATING VOLUME

CONTROL HEMORRHAGE

CORRECT THE ‘LETHAL TRIAD" - DIAMOND
* COAGULOPATHY
e ACIDOSIS
* HYPOTHERMIA

« CALCIUM

PREVENT “BLOOD FAILURE"




HEMORRHAGE ASSESSMENT

* PULSE PALPATION (ROUGH ESTIMATE)

e ONLY THE CAROTID PULSE IS PALPABLE, SYSTOLIC BLOOD PRESSURE
* (SBP) I1s 60-70 MMHG

« CAROTID AND FEMORAL PULSES ARE PALPABLE
« SBPIs 70-80 MMHG

* RADIAL PULSE IS ALSO PALPABLE
« SBP I1s >80 MMHG

Blood loss (% blood volume) Upto15

Pulse rate (per rmmte} <100

Blood pressure Normal '\Jormal Decreased

Pulse pressure (mm Hg) Normal or Decreased Decreased
increased

Respiratory rate (per
minut e)

Central nervous svste'n/ Shgh tly anxious Mildly anxious Anxious, confused Confused, letha'glc
mental status



HEMORRHAGE ASSESSMENT

* CLASSIC CATEGORIES SHOULD BE USED CAUTIOUSLY
«  COMPENSATION DIFFERS
* AGE
«  COMORBIDITIES
* MEDICATIONS




HEMORRHAGE ASSESSMENT

RESPECT THE

SHOCK INDEX

Most specific predictor of
= hyperlactemia & 28-day mortality

Predicts post-intubation crash —
resuscitate more first!

-




HEMORRHAGE ASSESSMENT

* NEED FOR DCR
« SBP <100 MMHG
 HR > 100 BPM
« HCT <32
« PH<7.25

* IN POSTPARTUM HEMORRHAGE

*  FIBRINOGEN LEVEL LESS THAN 200 MG/DL

17% WENT ON TO HAVE >2500CC OF HEMORRHAGE



HEMORRHAGE ASSESSMENT

“You will maintain a constant state of suspicious alertness.”



ANTI-FIBRINOLYTIC THERAPY

Military Application of Tranexamic Acid in Trauma Emergency Resuscitation (MATTERs) Study.

Morrison JJ*, Dubose JJ, Rasmussen TE, Midwinter MJ

*  MALIGNANT HYPERFIBRINOLYSIS
e ASPECT OF COAGULOPATHY IN TRAUMA
*  TRANEXAMIC ACID IDENTIFIED AS BENEFICIAL IN TRAUMA PATIENTS
*  ADMINISTERED WITHIN 3 HOURS OF INJURY

The CRASH-2 trial: a randomised controlled trial and economic evaluation of the effects of
* | GRAM BOLUS OVER 10 MINUTES tranexamic acid on death, vascular occlusive events and transfusion requirement in bleeding
trauma patients.

e | GRAM INFUSION OVER 8 HOURS

* COMPONENT OF MASS TRANSFUSION PROTOCOLS
* DETRIMENTAL AFTER 3 HOURS

Effects of tranexamic acid on death, disability,
vascular occlusive events and other morbidities in
patients with acute traumatic brain injury (CRASH-

3): arandomised, placebo-controlled trial

CRASH-3 trial collaborators




Tranexamic acid for postpartum bleeding: a

A N T | 3 Fl B R | N O I_YTl C T H E R A PY systematic review and individual patient data meta-

analysis of randomised controlled trials

Katharine Ker ', Loic Sentilhes 2, Haleema Shakur-Still 3, Hugo Madar 2,

Catherine Deneux-Tharaux 4, George Saade °, Luis D Pacheco ©, Francois-Xavier Ageron 7,

o TXA FOR POSTPARTUM H EMORRHAGE Raoul Mansukhani 3, Eni Balogun 3, Amy Brenner 3, Danielle Prowse 3, Monica Arribas >,

Homa Ahmadzia &, Rizwana Chaudhri ?, Oladapo Olayemi 0, lan Roberts 3;

Anti-fibrinolytics Trialists Collaborators Obstetric Group

« 54,404 WOMEN FROM FIVE TRIALS

« 178 (0-65%) OF 27300 WOMEN IN TXA GROUP

« 230 (0-85%) OF 27 093 WOMEN IN THE PLACEBO GROUP

» (POOLED ODDS RATIO [OR] 077 [95% CI1 0:63-0-93]; p=0-008)

* NO EVIDENCE TXA EFFECT VARIED

*  UNDERLYING RISK OF LIFE-THREATENING BLEEDING,

* TYPE OF BIRTH,

*  PRESENCE OF MODERATE OR SEVERE ANEMIA

*  TIMING OF ADMINISTRATION.

*  NO SIGNIFICANT DIFFERENCE WAS IDENTIFIED BETWEEN GROUPS WITH REGARD TO THROMBOEMBOLIC EVENTS:

50 (02%) OF 26571 WOMEN IN TXA GROUP HAD FATAL OR NON-FATAL THROMBOEMBOLIC EVENTS

« 52 (02%) OF 26373 WOMEN IN THE PLACEBO GROUP
- (POOLED OR 096 [0+65-141]; P=0-82)



PERMISSIVE HYPOTENSION

* PERFUSION > THAN BLOOD PRESSURE
* TARGET A MAP >65 MMHG
* (CLEAR MENTAL STATUS
« GOOD RADIAL PULSE
« GOOD PULSE OXIMETRY WAVEFORM.
* RECENT META-ANALYSIS 30 STUDIES
* REDUCTION IN MORTALITY IN HYPOTENSIVE RESUSCITATION GROUP
« RR 0.50; 95% CONFIDENCE INTERVAL [CI]: 0.40-0.61



SALT WATER

 DOGMA OF 2L OF CRYSTALLOID SHOULD BE ABANDONED

* AVOID EXCESSIVE FLUID ADMINISTRATION
¢ HEMODILUTION
* FLUID OVERLOAD
* CLOT DISRUPTION




HEMORRHAGE CONITROL

* INVASIVE MEASURES
*  SUTURES

*  TAMPONADE - PACKING OR VACUUM/BALLOON DEVICE
LIGATE VESSELS

e  CAUTERY
e |INTERVENTIONAL RADIOLOGY
DAMAGE CONTROL SURGERY

e (CORRECT COAGULOPATHY



COAGULOPATHY
HYPOCALCEMIA

ACIDOSIS
HYPOTHERMIA
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LETHAL DIAMOND

e CORRECT HYPOTHERMIA
» [DECREASES PLATELET RESPONSIVENESS
* INCREASES PLATELET SEQUESTRATION WITHIN LIVER AND SPLEEN
* REDUCES FUNCTION OF FACTORS XI AND Xl

e ALTERS FIBRINOLYSIS




LETHAL DIAMOND

* CORRECT ACIDOSIS
e PH LARGE EFFECT ON ACTIVITY OF FACTORS V, VIIA, AND X
* INHIBITS THROMBIN GENERATION
» CARDIOVASCULAR EFFECTS WITH PH <7.2

* DECREASED CONTRACTILITY = DECREASED CARDIAC OUTPUT
* VASODILATATION — HYPOTENSION
* BRADYCARDIA
* INCREASED DYSRHYTHMIA




LETHAL DIAMOND

e TREAT COAGULOPATHY EARLY AND AGGRESSIVELY
* DEVELOPS EARLY AFTER INSULT
* HIGHER FFP AND PLATELET TO PRBC RATIOS

e LESS EVIDENCE FOR PLATELETS

(CRYOPRECIPITATE INCREASES FACTORS AT A LOW VOLUME
« MATTERS2 sTUDY

» RFVIIA USED, BUT ANECDOTALLY (OUTSIDE OF KNOWN HEMOPHILIAC)



LETHAL DIAMOND

 HYPOCALCEMIA

* CALCIUM IS AN INDEPENDENT PART OF THE DEATH SPIRAL, BUT IT IS ALSO INTERTWINED WITH THE

OTHER THREE FACTORS

Calcium Supplementation
During Massive Transfusion

Clinical Application

» Check Ca’'often
P Consider 2g CaCl, (or equivalent) for
every 2-4 units of blood products N

Metabolizes 3 g
citrate in ~5 mins

1unit pRBCs =
3 g citrate

Bv Mike O'Brien NMIaMikeEMPharmD PharmERToxGUvV fom

Pathophysiology ) §iskefcitiate

Liver dysfunction

>1 unit pRBCs
every 5 mins

Citrate chelates Ca” = Hypocalcemia

Giancarelli, et al.

» 156 trauma patients receiving
massive transfusion

» 97% iCa’'<1.12 mmol/L
71% iCa*'<0.9 mmol/L

% » 1 blood products = | iCa’’

» >10 units of blood product
best predictor of iCa** <0.9

» Mortality: <0.9 49% vs >0.9 24%

iCa=ionized calcium

References & additional readings:

Ciancarelli A, et al. ) Surg Res. 2016,202(1):182-7. PMID: 27083965
Magnotti, et al. J Trauma. 2011,70(2):391-5. PMID; 21307739

Sihler KC, Napolitano LM. Chest. 2010;137(1).209-20. PMID; 20051407
Webster S_ ot al. Emerg Med ) 2016.33(8).569.72. PMID. 26848163
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HEMOSTATIC RESUSCITATION

* REDUCE USE OF CRYSTALLOIDS

*  COMPLICATIONS OF OVER RESUSCITATION
2 EDEMA — COMPARTMENT SYNDROME AND ALl

¢ LOWER VOLUMES = LOWER EDEMA
*  MAY INCREASE HEMORRHAGE WITH CLOT DISRUPTION

*  WORSENS

- ANEMIA
* NO OXYGEN CARRYING CAPACITY

«  THROMBOCYTOPENIA
«  COAGULOPATHY VIA DILUTION
«  ANAEROBIC METABOLISM
* POSSIBLE ROLE FOR HYPERTONIC SALINE
*  RESTORES MICROVASCULAR FLOW
*  DECREASED EDEMA
*  ATTENUATES INFLAMMATORY RESPONSE

*  REQUIRES HEMOSTASIS



HEMOSTATIC RESUSCITATION

e EARLY TRANSFUSION OF BLOOD PRODUCTS

* HIGH-RATIO MASS TRANSFUSION
*  ANTICIPATED OR IDENTIFIED HEMORRHAGIC SHOCK

* WHOLE BLOOD (WB) IS OPTIMAL
* LOW TITER GROUP O BLOOD

Transfusion of Plasma, Platelets, and Red Blood Cells in a1:1 1vs
* [FNO WB MIMIC a 1:1:2 Ratio and Mortality in Patients With Severe Trauma

The PROPPR Randomized Clinical Trial

John B. Holcomb, r\/ID1; Barbara C. Tilley, Pth; Sarah Baraniuk, PhDZ; et al

e |1 FFP:1PRBC : 1 PLATELETS
*  WARMED TO BODY TEMPERATURE

* RATE PROPORTIONAL TO DEGREE OF SHOCK
« Upr 710 500 CC/MIN

*  CONTINUAL REASSESSMENT, AND COAGULATION TESTING TO GUIDE THERAPY



VISCOELASTIC TESTING

3 PHASES, INITIATION, AMPLIFICATION, AND PROPAGATION

T Thrombosis Fibrinolysis ———

R — Reaction time, form fibrin clot

K — Kinetics, time to form “stronger clot”

A — Angle between R and K, speed of fibrin build up
MA — Maximum Amplitude, ultimate strength of clot
platelet(80%)/fibrin(20%)

LYA30 — Lysis in 30 min, amount of clot degradation

Anticoagulants/haemophilia —G

Platelet blockers
Fibrinolysis

Hypercoagulation

D.I.C.
Stage 1

Stage 2




RISKS OF BLOOD PRODUCT IN FEMALES

* FEMALES OF CHILDBEARING AGE TO LTO+ WB. IN PARTICULAR IS THE RISK OF MATERNAL RHD
ALLOIMMUNIZATION.

* RHD ALLOIMMUNIZATION
*  WOMAN WITH RHD-NEGATIVE (RH-) BLOOD
* EXPOSED RHDPOSITIVE (RH+) BLOOD CELLS
* FORMATION OF ANTIBODIES AGAINST RHD.
e EXPOSURE RISK RH+ BLOOD CELLS
* FETAL-MATERNAL HEMORRHAGE

* BLOOD PRODUCT ADMINISTRATION, INCLUDING LTO+ WB

e RECENT STUDIES OF HOSPITALIZED PATIENTS OBSERVED THAT THE ALLOIMMUNIZATION RATE OF EXPOSED
INDIVIDUALS IS BETWEEN 11.5% AND 30.4%

¢ RHD ALLOIMMUNIZATION HAS BEEN SUCCESSFULLY PREVENTED WITH THE ADMINISTRATION OF RHO(D)
IMMUNEGLOBULIN, (RHIG).



RHD ALLOIMMUNIZATION

STANDARD PRE-NATAL OR POST-NATAL DOSE OF RHIG

¢ SINGLE 300 MICROGRAM (UG) VIAL |V OR IM, DEPENDING ON THE MANUFACTURER.
DOSE PREVENTS ALLOIMMUNIZATION

* EXPOSURE TO 15ML OF RH+ PRBCS OR 30 MLS OF RH+ WHOLE BLOOD
RHIG ADMINISTRATION MAY BE CONSIDERED

* RECEIVED LESS THAN 20% OF THEIR TOTAL BLOOD VOLUME (TBV) DURING TRANSFUSION OF LTO+ WB.

« FAVORABLE CLINICAL CHARACTERISTICS, RHIG IS DOSED AT 18-20 UG PER ML OF TRANSFUSED RED CELLS TO PREVENT
ISOIMMUNIZATION.

IF VOLUME OF TRANSFUSION EXCEEDS 20% TBV RHIG ADMINISTRATION NOT PURSUED
*  CONSIDERABLE RISK OF INDUCING SPLENIC SEQUESTRATION AND EXTRAVASCULAR HEMOLYSIS.

* LARGER VOLUME TRANSFUSION EVENTS > 20% TBV, RED BLOOD CELL EXCHANGE MAY BE CONSIDERED TO REMOVE
ANTIGENIC STIMULUS.

 RECOMMENDED FOR FOLLOW-UP TESTING AT THREE, SIX AND TWELVE MONTHS TO DETERMINE IF ALLOIMMUNIZATION
OCCURRED



RURAL CASE CONSIDERATIONS

e |DEALLY ANTICIPATE COMPLICATED DELIVERIES TRANSFER TO COMPREHENSIVE CENTER

» (ONCE ACTIVE LABOR INITIATED TRANSPORT NEARLY IMPOSSIBLE

e POSTPARTUM HEMORRHAGE IDENTIFIED
e  ACHIEVE HEMOSTASIS

* BLOOD PRODUCT RESUSCITATION
*  DETERMINE AMOUNT OF BLOOD PRODUCT AVAILABLE
* INITIATE TRANSFER EARLY

*  TRANSPORT OPTIONS



CASE CONCLUSION

*  MED FLIGHT CALLED FOR TRANSPORT
*  ONGOING CRYO AND PLATELET TRANSFUSION
*  DEVELOPING SIGNS OF TRANSFUSION ASSOCIATED CIRCULATORY OVERLOAD (TACO)
*  SIGNS OF DEVELOPING EDEMA
e LASIX INFUSION

*  CHALLENGING VENTILATION REQUIRING INCREASED PEEP, DECREASED RESPIRATORY RATE AND DECREASED INSPIRATORY
TIME

*  CALCIUM AND MAGNESIUM INFUSION

*  SEDATION ON PROPOFOL AND FENTANYL

*  DISCHARGE ON HOSPITAL DAY 6



SUMMARY

CRITICAL CARE TRANSPORT MED FLIGHT
POSTPARTUM HEMORRHAGE
*  HEMOSTASIS
DAMAGE CONTROL RESUSCITATION
* STABILIZE FOR DEFINITIVE CONTROL
¢  GUIDED RESUSCITATION
RURAL CASE MANAGEMENT

* TRANSFER EARLY
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