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loncardiovascular medical cond — 14%
Infection — 12%
Hemorrhage — 1 1%
Cardiomyopathy — 10.8%
Embolism — 9%
HTN disorders 7%
CVA - 7%
Unknown — 6%
AFE — 5%

Anesthesia complications — 0.3%
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2011 — 2016

Causes of Maternal Death

All causes of confirmed pregnancy-related deaths in Louisiana from 2011-2016, by number of deaths.

Hemorrhage

Cardiomyopathy

Cardiovascular and Coronary Conditions
Embolism

Amniotic Fluid Embolism
Preeclampsia and Eclampsia
Cerebrovascular Accidents

Infection

Conditions Unique to Pregnancy
Renal Diseases

Liver and Gastrointestinal Conditions
Blood Disorders

Autoimmune Diseases

Unknown

Louisiana Maternal Mortality Review Report 2011 —2016
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2011-2016

Causes of pregnancy-related death in the United States
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Trends in pregnancy-related mortality in the United States: 1987-
2016
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Maternal deaths per
100,000 live births in
the U.S. and Louisiana

Maternal deaths were

identified through vital

records data alone, using :

the WHO definition of Auiiec States...
Louisiana

maternal death (death
during or within 42 days of
pregnancy)

77.6

60.1 cc g 58.7

2011

2012 2013 2014 2015 2016

Louisiana Maternal Mortality Review Report 2011 —2016



MORBIDITY AND MORTALITY




Postpartum Hemorrhage, 1993-2014*

Rates of postpartum hemorrhage per 10,000 delivery hospitalizations

PPH with blood transfusions

PPH with obstetric procedures
to control hemorrhage
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goes through the

014 (27%)

e in cesarean deliveries
Antepartum hemorrhage

Postpartum hemorrhage
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yontaneous abortion /
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story of infertility
ART (IVF)




ase, non-tubal ectopics, trauma)
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g associated w/ signs/sx of hypovolemia
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Organization

Definition of PPH

World Health Drganization[i]
American College of Obstetricians and Gynecologists[z]
Royal College of Obstetricians and Gynaecc:—logists[3] 2017

International expert panel[4]

Society of Obstetricians and Gynaecologists of Canada [5]

California Maternal Quality Care Collaborative [6]

Blood loss =500 mL within 24 hours after birth.
Severe PPH: Blood loss 21000 mL within the same time frame.

Cumulative blood loss 21000 mL or blood loss accompanied by signs or symptoms of hypovolemia
within 24 hours after the birth process (includes intrapartum loss) regardless of route of delivery.

Minor PPH (500 to 1000 mL) and major PPH (>1000 mL). Subdivisions of major PPH include
moderate (1001 to 2000 mL) or severe {>2000 mL).

Active bleeding >1000 mL within the 24 hours following birth that continues despite the use of initial
measures, including first-line uterotonic agents and uterine massage.

Any amount of bleeding that threatens the patient's hemodynamic stability.

Stage 0: Every woman in labor/giving birth.

Stage 1: Blood loss »>500 mL after vaginal or >1000 mL after cesarean delivery; or change in vital
signs >15% or heart rate 2110 beats/minute, blood pressure <85/45 mmHg, O, saturation <95%.
Stage 2: Continued bleeding with total blood loss <1500 mL.

Stage 3: Total blood loss >1500 mL or >2 units packed red cells transfused; or unstable vital signs;
or suspicion of disseminated intravascular coagulation.




dblacenta / membranes

dly adherent placenta

nstrumental delivery

A 2
Sheiner E et al. J Matern Fetal Neonatal Med 2005; 18:149. Mhyre JM et al. Obstet Gynecol 2013; 122:1288. @’@{’/’/WM
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e bleeding b/w 24hrs —

yartum in high-income
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y volume to prevent hypoperfusion

NPMS Bundle for Hemorrhage

* Readiness

* Recognition

* Response & reporting
* Systems learning

can be ~ 18% dependent upon the etiology m,/



~  REDUCING MATERNAL MORTALITY:
OBSTETRIC HEMORRHAGE

elivered for risk of postpartum

s 2 hemorrhage—response protocol
eam and frequently

evel must be able to identify and respond to

ine balloons, uterine compression sutures and
ble to all maternity providers

ected morbidly adherent placenta should
apable of massive transfusion protocols, rapid
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Hypertensive Disorders, 19093-2014

Rate of hypertensive disorders per 10,000 delivery hospitalizations

Hypertensive disorders In pregnancy

Chronic hypertension
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by the WHO 2014

MMWR Morb Mortal Wkly Rep. 2019;68(18):423
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mortality — (7-20%)
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Quality Care Collaborative
ECCEKRE Preeclampsia Toolkit Preeclampsia

cardi ular Di i
The primary aim of improving Health Care Response to Preeclampsia: A California Toolkit to Practice U pd ate

CMQCC PREECLAMPSIA TOOLKIT
FREECLAMPSIA CARE GUIDELINES
CDPH-MCAH Approved: 12/20/13

~ AR CMQCC PREECLAMPSIA TOOLKIT
©® ) PublicHealth PREECLAMPSIA CARE GUIDEUINES
CDPH-MCAH Approved: 12/20/13

CAUFORNIA M .) PublicHealth
GUALITY Cag (1 r

Preeclampsia Early Recognition Tool (FERT)

NORMAL
ASSESS (GREEN)

SUSPECTED PREECLAMPSIA ALGORITHM

Alertiorenter

Suspected Preeclampsia Flowchart
Diagnosis and Management

Headache

Vision Mone =Blurred or impairsd

If borderine 8P and
new onset proteinura,
consider ATYPICAL
PREECLAMPSIA
especially if ather
signs/labs present
(see below)

100-138 140-158
00-105
111-120

Respuaiion [ 7530
0B Absent Present
GED

+Mauzza, vomiting

Cheat Mane +Chest pain
e o +Abdominal psin
NOTE: There are .o 1 +Categony I
nolonger real FELEL SIS |, emctiv= NST pHEs
diff n +Mon-reactive NST
b-mcu:m il
Preecampsa and
HTNIn Trace
BF Management
and m« to 0
T !" ASTIALT <70 =70
ACCORDINGLY Craatining =0.8 0.8-1.1
Magnaaium
and DEUVER for Sultate Toxicity :TR g 1820 +Depression of patellar reflexss
abnormal labs or — = =
ymptams YELLOW =[ JRRISOME \
asse nt
#
Triggers oo
1 =Matify provider
=2 <Moiify charge AN
=In-person evaluation
«0rder labsitests
Strongly *Anesthesia consult
4 «Consider magnesium
Consider sulfate
Deliver Transfer to »Supplemental cxygen
.
at 37 weeks 3" Center “*Physician should b= made awars
Vio2113 v of worsening or new-onsat

P

GREEN = NORMAL
|Proceed with protocol

1181341

.cmgcc.org/resources-tool-kits/toolkits/preeclampsia-toolkit




LDH — OPH — Bureau of Family Health SR R
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Louisiana Perinatal Quality Collaborative HEALTH

(LaPQC): Reducing Maternal Morbidity
What is LaPQC?

The Louisiana Perinatal Quality Collaborative (LaPQC) is an initiative of the Louisiana Commission on Perinatal Care
and Prevention of Infant Mortality. LaPQC is a voluntary network of perinatal care providers, public health
professionals and patient and community advocates who work to advance equity and improve outcomes for women,
families, and newborns in Louisiana.

The first initiative of the LaPQC is the Reducing Maternal Morbidity Initiative. The goal of this initiative is to achieve a
20% reduction in severe maternal morbidity among pregnant and postpartum women who experience hemorrhage or
severe hypertension/preeclampsia in LaPQC participating birthing facilities in 12 months, and to narrow the Black-
White disparity in this outcome in 12 months.

What does the LaPQC do?

The LaPQC provides support to hospitals for continuous quality improvement on perinatal outcomes. It works to:

¢ Facilitate collaborative learning opportunities

through Learning Sessions and monthly calls * Provide subject-matter experts who are brought
¢ |dentify and share best practices on as Faculty
¢ Facilitate mentorship between hospitals ¢ (Coordinate a guiding Advisory Committee
e Provide teams with a data portal to allow for real- e Ensure Louisiana’s work is connected to national

time evaluation to guide decision-making initiatives

LaPQC@la.gov



PREECLAMPSIA
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Rates of deep veln thrombosis and pulmonary embolism
per 10,000 delivery hospitalizations
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Deep vein thrombosis

Pulmonary embolism

0
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a “deep vein”.

pelvis

period are well established risk factors
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aternal mortality
leaths
trends**

boembolism during pregnancy or postpartum: a 30-year population-based study. Ann Intern Med 2005; 143:697.

among pregnancy-related hospitalizations, United States, 1994-2009. Am J Obstet Gynecol 2013;




Antepartum Postpartum

(esp emergent)
Comorbidities
- AMA
- EGA < 36 weeks
- Obstetric hemorrhage
- Smoking
* Pre-eclampsia
- Infection
- Stillbirth
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e previous 6 years

s US 1.5/ 100,000
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VENOUS THROMBOEMBOLISM

mboembolism
ring and after all cesarean deliveries
omen with a personal history

prophylaxis for patients with other high

ophilias, nephrotic proteinuria level, blood
s, AMA)

in the differential diagnosis of sudden onset
ypoxia and/or tachycardia... and promptly
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g cause of death in the pregnant

elated deaths
pregnancies in the U.S. every year

or “‘acquired”

alizations from 2000 — 2010

red heart disease

ortality in nonwhite, lower-income women
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CAUTION*f

Nonemergent
Evaluation

History of CVD

Self-reported symptoms
Shortness of breath

Chest pain

Palpitations

Syncope

Fatigue

Vital signs
HR (beats per minute)

Systolic BP (mm Hg)

RR (per minute)

Oxygen saturation

Physical examination
JvP

Heart

Lungs

Edema

None or mild

No interference with
activities of daily living;
with heavy exertion only

Reflux related that
resolves with treatment

Few seconds, self-limited

Dizziness only with
prolonged standing or
dehydration

Mild

Normal
<90

120-139
12-15
>97%

Normal
Not visible

S$3, barely audible soft
systolic murmur
Clear

Mild

None

Yes

With moderate exertion,
new-onset asthma,
persistent cough, or
moderate or severe OSA®

Atypical

Brief, self-limited
episodes; no
lightheadedness or
syncope

Vasovagal

Mild or moderate

90-119
140-159

16-25
95-97%

Not visible
$3, systolic murmur
Clear

Moderate

Yes

Yes

At rest; paroxysmal
nocturnal nea or
orthopnea; bilateral chest
infiltrates on CXR or
refractory pneumonia

At rest or with minimal
exertion

Associated with near
syncope

Exertional or unprovoked

Extreme

=120

=160 (or symptomatic
low BP)

=25
<95% (unless chronic)

Visible >2 cm above
clavicle

Loud systolic murmur,
diastolic murmur, S4
Wheezing, crackles,
effusion

Marked
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Modified WHO Pregnancy
Risk Classification

(Risk of Pregnancy by

medical condition) Pregnancy Care
Suggested follow-up” Specific Cardiac Lesions Delivery Location
mWHO Risk Class | * Uncomplicated, small, or mild « Prepregnancy/pregnancy counseling
No detectable increased risk of o Pulmonary stenosis « Care at local hospital

maternal mortality and no or mild o Patient ductus arteriosus » Delivery at local hospital”

increase in morbidity o Mitral valve prolapse

» Successfully repaired simple lesions (atrial or
ventricular septal defect, patent ductus

Follow-up: Cardiology evaluation arteriosus, anomalous pulmonary venous

once or twice during pregnancy drainage)

» Atrial or ventricular ectopic beats, isolated

{2-5% risk of maternal cardiac
event rate)

mWHO Risk Class Il ¢ Unoperated atrial or ventricular septal defect o Prepregnancy/pregnancy counseling
Small increased risk of maternal * Repaired Tetralogy of Fallot or aortic e Pregnancy Heart Team™ consultation/
mortality or moderate increase in  coarctation counseling

morbidity e Most arrhythmias (supraventricular arrhythmias) e Care at local hospital

(6-10% maternal cardiac event o Turner syndrome without congenital cardiac e Delivery at local hospital’
rate) disease

Follow-up: Cardiology, every
trimester



mWHO Risk Classes Il and Il « Mild left ventricular impairment (EF >45%) » Prepregnancy/pregnancy counseling

Intermediate increased risk of  Hypertrophic cardiomyopathy « Pregnancy heart team’ consultation/
maternal mortality or moderate to counseling
severe increase in morbidity » Native or bioprosthetic valve disease not » Care at an appropriate level hospital
(11-19% maternal cardiac event considered mWHO Risk Class | or IV (mild mitral  (critical members of the Pregnancy Heart
rate) stenosis, moderate aortic stenosis) Team available depending on cardiac
Follow-up: Cardiology, every | disease) .
trimester » Marfan or other HTAD syndrome without aortic e Delivery at an appropriate level hospital™
dilation

e Aorta <45 mm in bicuspid aortic valve pathology
* Repaired coarctation without resicua (non-Tumer)
« Atrioventricular septal defect

Pre-mWHO Risk Class lll » Moderate left ventricular impairment « Prepregnancy/pregnancy counseling
Significantly increased risk of (EF 30-45%) .

maternal mortality or severe » Previous peripartum cardiomyopathy without  « Pregnancy Heart Team consultation/
morbidity any residual left ventricular impairment counseling

(20-27% maternal cardiac event * Mechanical valve « Care at an appropriate level hospital'
rate) » Systemic right ventricle with good or mildly « Delivery at an appropriate level hospital™
Follow-up: Cardiology, every 1-2 decreased ventricular function

months s Uncomplicated Fontan circulation,

» Unrepaired cyanotic heart disease

+ Other complex heart disease

« Moderate mitral stenosis

« Severe asymptomatic aortic stenosis

« Moderate aortic dilation
(40—45 mm in Marfan syndrome or other HTAD;
45-50 mm in bicuspid aortic valve; Turner
syndrome ASI 20-25 mm/m?; Tetralogy of
Fallot <50 mm)

» Ventricular tachycardia




mWHO Risk Class IV ¢ Pulmonary arterial hypertension » Pregnancy Heart Team” consultation/
e « Severe systemic ventricular dysfunction counseling : ——
Pregnancy contraindicated (EF <30%, NYHA llI-IV) « Care at an appropriate level hospital’ (critical
¢ > ! ’ members of the Pregnancy Heart Team
Discuss induced abortion » Previous peripartum cardiomyopathy with any  available depending on cardiac disease)

residual left ventricular dysfunction
Extremely high risk of maternal e Severe mitral stenosis
mortality or severe morbidity « Severe symptomatic aortic stenosis

(>>27% maternal cardiac event o Systemic right ventricle with moderate to
rate) severely decreased ventricular function

e Severe aortic dilation (>45 mm in Marfan
Follow-up: Cardiology follow-up syndrome or other HTAD; >50 mm in bicuspid
every month (minimum) aortic valve; Turner syndrome ASI >25 mm/m?;
Tetralogy of Fallot >50 mm)

« Vascular Ehlers-Danlos

e Severe (re)coarctation
« Fontan circulation with any complication

e Delivery at an appropriate level hospital't



SYMPTOMS
NYHAclass >l *
Resting HR 2110 bpm
Systolic BP 2140 mm Hg
RR 224
Oxygen sat <96%

2 1 Symptom + 2 1 Vital Signs Abnormal + > 1 Risk Factor or
ANY COMBINATION ADDINGTO > 4

Obtain: EKG and BNP

. Echocardiogram +/- CXR if HF or valve disease is suspected, or if the BNP levelsare elevated
. 24 hour Holter monitor, Ifarrhythmia suspected

. Referral to cardiologist for possible treadmill echo vs. CTA vs. alternative testing if postpartum
Consider: CXR, CBC, Comprehensive metabolic profile, Arterial blood gas, Drug screen, TSH, etc.
Follow-up within 1 week

Results negative

Signs and symptoms resolved
Reassurance and routine follow-up

PHYSICAL EXAM |

ABNORMAL FINDINGS
Heart: Loud murmur or
Lung: Basilar crackles

Consultation indicated:

MFM and Primary
Care/Cardiology







CARDIOVASCULAR DISEASE

pnea or syncope warrant further

ncy or recently postpartum with
nce of volume overload of unknown
diogram

ying cardiac disease should be co-managed

should be counseled that pregnancy is
ssions at regular gyn visits

or women with cardiac disease is required in a
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ar collapse, severe respirator difficulty,
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ortly thereafter
00 deliveries

aternal mortality

any hypotheses










arrow diagnosis

erial access
> (overall acceptable number is ~ 20%)
t neurologic injury

ity and ~ Only 50% of survivors are
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AMNIOTIC FLUID EMBOLISM

rential diagnosis
Imonary support

arly - emphasis on large quantities of

h a viable fetus, expedited delivery

esthesia, obstetricians (other help), critical

in BEST cases that are optimally managed
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and fetus may be affected

of mortality in an ICU

saths in the North America
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SEPSIS

ould be evaluated for
2ntify and respond to clinical
to septic shock

he organizing responsible for the

etc.) is critical when needed
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Causes of Death
As determined by the PAMR Committee

Homicide

Cardiovascular and Coronary Conditions
Motor Vehicle Crash (MVC)
Accidental Overdose
Cardiomyopathy

Suicide

Malignancies

Infection

Pulmonary Conditions

Preeclasmpia and Eclampsia
Embolism

Fire/Burns

Unknown Cause of Death

Liver and Gastrointestinal Conditions
Seizure Disorders

Autoimmune Diseases

Amniotic Fluid Embolism

Louisiana PAMR Report 2017

M Pregnancy-Related

B Pregnancy-Associated,

but Not Related

Pregnancy-Associated,
but Unable to Determine
Relatedness



ontribution of suicide and

2ath not historically reported to

standardized classification with the
RIA).

4% of cases

[ Y
L Aeadinny






sorder
osis, predominantly depression

discontinued and almost 50% - patient

adications that were considered “safe in

he risk of the medication

the risk of discontinuation

ety and VWomen's Healthcare — 2016 bundle



r mental health
eatment when identified

e proper treatment for the

enefits of cessation of
arly those of mental health




ate — partner violence and
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for substance use disorders and
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“...too much plane for one man to fly”










Clinical criteria

Laboratory-based criteria

Management-based criteria

Acute cyanosis

= Gasping*

» Respiratory rate >40 or <6/min

» Shock

s Oliguria nonresponsive to fluids or diuretics2

» Clotting failure ®

» Loss of consciousness lasting =12 hours 8

» Loss of consciousness AND absence of pulse/heart
beat

= Stroke¥

= Uncontrollable fit/total paralysis¢

» Jaundice in the presence of preeclampsia T

Oxygen saturation <90% for 260 minutes
= Pa0, /Fi05 <200 mmHg

» Creatinine =300 micromol/L or 3.5 mg/dL
= Bilirubin >100 micromol/L or >6.0 mg/dL

s pH <7.1

s Lactate >5

s Acute thrombocytopenia (<50,000 platelets)

» Loss of consciousness AND the presence of
glucose and ketoacids in urine

Use of continuous vasoactive drugs**

» Hysterectomy following infection or hemorrhage

» Transfusion of 25 units red cell transfusion

» Intubation and ventilation for 260 minutes not
related to anesthesia

» Dialysis for acute renal failure

s CPR

The WHO maternal near-miss criteria: A woman presenting with any of the life-threatening conditions listed in the table and surviving a complication that occurred during
pregnancy, childbirth, or within 42 days of termination of pregnancy should be considered as a maternal near-miss case.

utes with a pulse rate of at least 120 despite aggressive fluid replacement (>2 L).

er 7 to 10 minutes.
e lack of responsiveness to external stimuli. It is defined as a Coma Glasgow Scale <10

2d by death within 24 hours.

is defined as a blood pressure of at least 140 mmHg (systolic) or at least 90 mmHg (diastolic)
wn to be normotensive beforehand. Proteinuria is defined as excretion of 300 mg




* Review committees crucial

* Louisiana & National
findings continue to
confirm that leading

causes of death are
PREVENTABLE

Preventability & Chance to Alter Outcomes

Among confirmed pregnancy-related deaths

Almost half of confirmed pregnancy-related deaths were thought
to be preventable by the review committee.

The committee reviewed all confirmed pregnancy-related deaths and used the Maternal Mortality Review
Committee Decisions Form (see Appendix G) to determine their preventability and the chance to alter the
outcome of each case. A death was considered preventable if the committee determined that there was at
least some chance of the death being averted by one or more reasonable changes to patient, family, provider,

facility, system, and/or community factors.

Preventability

Unable to
a% determine

Chance to Alter Outcome
32%
Some
Good Chance Unable to
Chance 8.5% 8 determine

51%

No Chance

Louisiana Maternal Mortality Review Report 2011 —2016

National Findings

Based on data from review committees in 9 other
states and cities:®

70% of deaths due to hemorrhage were
thought to be preventable.

68.2% of deaths due to
cardiovascular/coronary conditions

were thought to be preventable.

66% of deaths occurring within 42
days of pregnancy were thought to be

preventable.

Louisiana Findings
‘ 62.5% of hemorrhage deaths were

deemed preventable.

‘ 62.5% of cardiomyopathy deaths were
deemed preventable.

' 40% of deaths due to cardiovascular/
coronary conditions were deemed preventable.

7 out of 8 deaths due to embolism, including
thromboembolism and amniotic fluid embolism,
were deemed not preventable.




MORTALITY REVIEW
REPORT

LOUISIANA
MATERNAL
MORTALITY
REVIEW
REPORT

2011-2016

ASSOCIATED MORTALITY
REVIEW

LOUISIANA
PREGNANCY-
ASSOCIATED
MORTALITY
REVIEW

2017 REPORT

LDH.LA.gov
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