


Learning Objectives

 To review key elements of the CMQCC preeclampsia-
hypertensive disorders of pregnancy toolkit.

 Highlight how the use of these recommendations will 
reduce maternal mortality and morbidity.

 Highlight barriers that Illinois will likely encounter as they 
move forward with standardizing maternal care in cases of 
severe BP elevations. 
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Maternal Mortality USA
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Selected Maternal Mortality Rates 
2010-2013

Source: www.smfm.org/data/mortality-map



Critical Pathways to Poor Outcome

Maternal Death

- Clinical Symptoms Recognized
- Delayed Diagnosis
- Delayed Treatment
- Assumption Delivery Fixes Problem
- Discharge without timely Follow-up 

Near Miss ICU Admission

Serious Morbidity



Maternal Mortality Rate, California Residents; 
1970-2010
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Good To Strong Chance to Alter the Outcome:



CA Maternal Mortality Rate: Early v. Late 



CA Maternal Mortality Rate: Early v. Late 



 Cohort of pregnancy-related deaths, N=145

 17% were “Preeclampsia/Eclampsia”

 39% of all pregnancy-related deaths had HTN

Impact of Hypertension CA-PAMR 
Cohort 2002-2004



OB Hemorrhage/DIC
Blood Transfusion
Hysterectomy
Intracranial Hemorrhage
Mechanical Ventilation
ARDS
Pulmonary Edema
Renal Failure
Hepatic Hemorrhage
Eclampsia



Classification:
1) GHTN
2) PE
3) Severe PE
4) CHTN
5) CHTN+PE

Only 5 things



Management:
1) Recognize Symptoms
2) BP control
3) Seizure prevention
4) Delivery- 34 wks, 37wks.
5) Postpartum surveillance 

Only 5 things



Where are the gaps?

Contributing Factors to Maternal 
Death Preeclampsia TOTAL

HEALTHCARE PROFESSIONALS 96% 79%

Delay in Diagnosis 92%  1.7x 54% 

Use of Ineffective Treatment 79%  1.6x 42%

Misdiagnosis 54%  1.7x 31%

HEALTHCARE FACILITY 12 (48%) 72 (50%) 

CA-PAMR 2002-2004



Contributing Factors to Maternal 
Death Preeclampsia TOTAL

PATIENT FACTORS 64% 72% 

Delay or Failure to Seek Care 63% 2.4x 26%

Lack of Understanding of the 
Importance of Health Event 

56%   3.7x 15%

CA-PAMR 2002-2004

Where are the gaps?



Maternal Recognition Improves Outcomes

“The best way to diagnose preeclampsia is to listen to your patients.”
~ Dr. Baha Sibai(c) 2015 Preeclampsia Foundation



Did Comprehension Lead to Action?

 1:5 recalled information and understood it!
 75% v.6% acted if they had symptoms

J Mat-Fet Neo Medicine 2013



What should you do if you 
have any of the signs?

What should you 
pay attention to?

Why should 
you care?

What is it?

Am J Obstet Gynecol 2012





Key Clinical Pearl 

Patients with vague symptoms of:
 headache
 abdominal pain (possibly “referred” pain to neck, 

shoulder, back)
 shortness of breath
 generalized swelling, extreme weight gain
 complaints of “I just don’t feel right” 
 Visual disturbances

Need to be evaluated for atypical presentations of 
preeclampsia with “severe features”

Am J Obstet Gynecol. May 2009;200(5):481 e481-487.



24 yo G1P0 at 34 weeks

 Presented to hospital at 11pm
 Reports decreased fetal movement and headache
 BP 165/105
 No proteinuria
 Patient to left side
 BP now 155/100
 Reactive NST
 Given vicodin for HA  better
 DC home 



24 yo G1P0 at 34 weeks

 Presented to hospital at 11 pm
 Reports decreased fetal movement and headache
 BP 165/105
 No proteinuria  No preeclampsia 
 Patient to left side  Inappropriate BP assessment
 Reactive NST
 BP now 155/100
 Given vicodin for HA  better Ignored Sx
 DC home 



 Presents with HA
 BP 175/105, 2+ protein
 NST NR
 Labs sent: plts=55K, Cr=1.6, AST/ALT=320/150, 

Fibrinogen=175, INR=1.4  
 No BP meds
 Mag started with a seizure mid-dose
 C-section for fetal decels
 Postpartum Hemorrhage with DIC

24 yo G1P0 at 34.2 weeks



 Presents with HA
 BP 175/105, 2+ protein  Has preeclampsia
 NST NR
 Labs sent: plts=55K, Cr=1.6, AST/ALT=320/150
 No BP meds  Diastolic BP <110
 Mag started with a seizure mid-dose Too late
 C-section for fetal decels
 Postpartum Hemorrhage with DIC Preventable

24 yo G1P0 at 34.2 weeks



Historically How Well 
Do We Treat BP?

Treating if diastolic pressure >110
Treating BP with magnesium

Not treating if there is no proteinuria 
Waiting for 6 hours



Reaffirmed 2012



Cause of U.S. Maternal Mortality

 CDC Review of 14 years of coded data: 1979-1992
 4024 maternal deaths 790 (19.6%) from preeclampsia

MacKay AP, Berg CJ, Atrash HK. Obstetrics and Gynecology 2001;97:533-538

90% 
of CVA were 
from 
hemorrhage



CA-PAMR Final Cause of Death Among 
Preeclampsia Cases, 2002-2004 (n=25) 

Final Cause of Death Number % Rate/100,000

Stroke
Hemorrhagic
Thrombotic

16
14
2 -12.5%

1.0

Hepatic (liver) Failure 4 16.0% .25

Cardiac Failure 2 8.0%
Hemorrhage/DIC 1 4.0%
Multi-organ failure 1 4.0%
ARDS 1 4.0%

How Do Women Die of Preeclampsia in CA?

64%
-87.5%

 17%





BP Associated Major Morbidity

 Stroke
 Placental Abruption
 Eclampsia
 Cerebral Edema/PRES
 Retinal Detachment
 Liver Hematoma/Rupture

 Renal Failure
 Hemorrhage/DIC
 Pulmonary Edema
 Ascites/pleural effusion



 23/24 (95.8%) women with systolic BP > 160mm Hg

 24/24 (100%) had a BP ≥ 155 mm Hg

 3/24 (12.5%) women with diastolic BP > 110mm Hg

 5/28 (20.8%) women with diastolic BP > 105mm Hg

Martin JN et al. Stroke and Severe Preeclampsia and Eclampsia: 
A Paradigm Shift Focusing on Systolic Blood Pressure, Obstet Gynecol 2005;105-246.

Blood Pressure Control and Stroke



Preeclampsia Toolkit BP 
Treatment Recommendations

Systolic
≥ 160

Diastolic 
≥ 110

Repeat BP and Treat 
Within 60 minutes 

(ideally  ASAP)

≥155 ≥105-110 Alternative triggers*

Recommendations apply to all forms of hypertension:

Gestational HTN = Preeclampsia = Severe Preeclampsia 



Preeclampsia Collaborative Participants

 Alta Bates Summit
 Contra Costa Regional Med Ctr
 Doctor’s Hospital of Modesto
 John Muir Medical Center
 Kaiser Hayward
 Kaiser Oakland
 Kaiser Roseville
 Kaiser Santa Clara
 Mercy San Juan Med Center
 NorthBay Medical Center
 Salinas Valley Memorial
 Sonora Regional Med Center
 Sutter Medical Center

 Arrowhead Regional Med Ctr
 Cedars Sinai Med Center
 Citrus Valley Med Center
 Henry Mayo Newhall Memorial
 Kaiser San Diego
 Kaiser West LA
 Long Beach Miller
 Riverside County Regional Med Ctr
 St. Jude Medical Center
 Saddleback Memorial
 UCLA
 St Bernardine Medical Center
 Maricopa (Phoenix, AZ)

Northern CA Southern CA

Represents ~ 82,000 births in 2011 (1:6)



Dignity Health
29 Hospitals with OB services

680 OB or FP physician
1200 nurses

60,000 deliveries – 5,000/month



Timely Treatment of BP
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CMQCC Preeclampsia Toolkit

 First line therapy: treatment of critically elevated BP 
with either IV labetalol or hydralazine.

 Patients without IV access oral nifedipine may be 
used (10 mg)

 Oral labetalol would be expected to be less effective 
due to its’ slower onset to peak and thus should be 
used only if nifedipine is not available in a patient 
without IV access.

ACOG Practice Bulletin #33, Reaffirmed 2012; ACOG Committee Opinion #514, 2012; Tuffnell D, Jankowitcz D, 
Lindow S, et al. BJOG 2005;112:875-880.



Hypertensive Medication
Administration ~ Oral v. IV

 IV Labetalol 
Onset: 2-5 min
 Peak: 5 min

 PO Labetalol:
Onset: 20 min-2 hrs
 Peak: 1-4 hrs

 IV Hydralazine
Onset: 5-20 min
 Peak: 15-30 min

 PO Nifedipine
Onset: 5-20 min*
 Peak: 30-60 min

*PO, (oral) not sublingual nifedipine, onset of action is 15-30 minutes depending on the reference source.
Am J Emerg Med. 1985 (6):524-30
BJOG 2012;119:78-85.
http://www.uspharmacist.com/content/d/feature/i/1444/c/27112/

http://www.uspharmacist.com/content/d/feature/i/1444/c/27112/


Severe Hypertension Treatment Algorithm

IV Anti-Hypertension 
Meds

First Line Medications

IV Labetalol 
20 mg (over 2 min)

IV Hydralazine 
5 or 10mg (over 1-2 min)

Per physician’s order
Repeat BP in 10 min

If elevated, administer
IV Labetalol 40 mg

Repeat BP in 10-15 min 
If elevated, administer
IV Labetalol 80 mg

Repeat BP in 20 min
If elevated, 

IV Hydralazine
pre algorithm

anesthesia consult

Repeat BP in 20 min
If elevated, administer

IV Hydralazine 10 mg

Repeat BP in 20 min
If elevated, IV 

Labetalol 20 mg
pre algorithm

anesthesia consult

Repeat BP in 20 min
If elevated, administer

IV Hydralazine 10 mg

Blood Pressure Triggers
SBP ≥ 160 and/or DBP ≥ 110

Repeat in 15 minutes.

Notify Provider and Proceed

IV Access
FHR monitoring 

Labs per PIH Order Set 
Pulse Oximeter

SBP > 155 and/or DBP > 105
Provider Notified

Seizure Prophylaxis

Magnesium Sulfate

Bolus Dose:  4gm over 20 minutes
Maintenance Dose: 2gm per hour

PO Nifedipine If no IV access 
Initial Dose: 10 mg

May repeat dose at 20 minute 
intervals for a maximum of 

5 doses.



Key Clinical Pearl

Algorithms for acute treatment 
hypertension and eclampsia should be 
readily available or preferably posted in 

all clinical areas that may encounter 
pregnant women.



Magnesium Sulfate and 
Nifedipine

3029 received Nifedipine for BP treatment

Magnesium No Magnesium
1469 1560

Hypotension
0.4%

Hypotension
0.3%

Magpie Trial: Lancet 2002; 359:1877



Who Should Get Magnesium?

Mild 
Preeclampsia

Severe
Preeclampsia Eclampsia

ACOG X
NICE X
SOGC X
CMQCC X
WHO X



Mild 
Preeclampsia

Severe
Preeclampsia Eclampsia

ACOG X X
NICE X X
SOGC X X
CMQCC X X
WHO X X

Who Should Get Magnesium?



Who Should Get Magnesium ?

Mild 
Preeclampsia

Severe
Preeclampsia Eclampsia

ACOG NU# X X
NICE X X
SOGC X* X X
CMQCC X* X X
WHO X X X

* Should be considered: NNT = 109 for mild, 63 for severe
(NNT = number needed to treat)
# Not Universally”



 Which patient is safer on your OB unit:

A patient receiving magnesium ? 

A patient that is having a seizure ?

NNT = 109 for mild, 63 for severe
(NNT = number needed to treat)

Who Should Get Magnesium?



Magpie Trial Collaboration Group. 
Do women with pre-eclampsia, and their babies, benefit from 
magnesium sulfate? 

 58% reduction in seizures
 45% reduction in maternal death*
 33% reduction in placental abruption

Magpie Trial: Lancet 2002; 359:1877



CMQCC Collaborative: 
Barriers to BP Treatment
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BP Normalized

 BP taken in sitting or semi-fowlers
 Cuff size correct
 Nurse verifies cuff placed correctly
 Automated cuff calibrated
 Verification occurs within 15-20 min of abnormal 

value



Blood Pressure and Severe Maternal Morbidity

Mild Moderate Severe
Systolic BP 160-172 173-192 >192
Diastolic BP 105-112 113-122 >123

“Did Not like The BP Parameters”



 Primary effect is via CNS depression
 Improves blood flow to CNS via small vessel vasodilation
 Blood pressure after magnesium infusion:

 6 gm loading then 2 gm/hr.

sBP sBP
30 min

sBP
120 min

dBP dBP
30 min

dBP
120 min

Mild 
Group

145
±10

143
±13

141
±14

87
±10

79
±9

82
±9

Hypertens Pregnancy. 2008;27(4):315-27.

Magnesium Sulfate 
is not an antihypertensive



“Prefer Oral Medication”

Meeting treatment goal of <155/105

NS



“Can Not Get Medication <30-60 min”

 Work with pharmacy
 Stock on labor and delivery with emergency 

override
 Get Pharmacy and Therapeutics Committee to 

approve IV labetalol for use on OB floor
 Nursing and OB education for use 
 Have emergency medication box



Emergency Medication Box for Severe 
Preeclampsia and Eclampsia



“Competing Priorities”

 Verify BP
 IV access
 Labs collected
 Physician notified  chain of command
 Antihypertensive medication
 Magnesium sulfate started
 Labs sent
 Imaging or other diagnostics



Postpartum Care – Delivery is The Cure

• 91% had at least 1 prodromal symptom
• 52% had more than one prodromal symptom
• 100% had headache or visual symptoms
• Only 33% (7/21) sought care for their symptoms

AUTHOR’S CONCLUSION: “...efforts should be directed to the education of the 
health care providers and patients regarding the importance of prompt reporting 
and evaluation of symptoms of preeclampsia during the postpartum period.”



 Early follow-up for all patients with preeclampsia 
or eclampsia

 within 3-7 days if medication was used during labor and 
delivery OR postpartum

 within 7-14 days if no medication was used

 Discharge instructions include preeclampsia 
symptoms

Key Clinical Pearl



Key Elements of CMQCC and Dignity 
Health Bundles for Hypertensive Patients

 Staff education and correct BP measurement 

 Notify the physician if BP >155/105 mmHg*

 Standardized treatment of BP within 1 hr if >160/110 
mmHg

 Uniform policy for use of MgSO4 for Severe Preeclampsia 
and should be consider in patients with preeclampsia

 Early postpartum follow-up (3-14 days) if diagnosis of 
hypertension

 Standardized patient educational materials 



Recipe for change:

Bill Gates, 
Steven Colbert Show 1/30/13

“A lot of enthusiasm 
and a little data doesn’t hurt”



Severe Maternal Morbidity 
Pre- and Post-Toolkit Implementation
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Compliance Monitoring



 Post-”rollout of recommendations” 
 no monitoring:
52% met all parameters
 38% missing 1 element 
 10 missing 2 elements
 None missing all elements 
6 months with compliance monitoring and 

monthly release of data: >85% meeting metrics 

How Well Do We Do?

BP Treatment: 46%
Magnesium: 28%
Follow-up: 26%



Final Task Sustaining Results…
monitoring and drift prevention 
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 Recognize and Don’t Ignore Clinical Signs

 Treat and Control Blood Pressure

 Magnesium for Seizure Prophylaxis

 Delivery – 34, 37 weeks 

 Postpartum Surveillance/Treatment

Making an Impact in the 
Management and Outcome for 
Patients with Preeclampsia 



Summary

 Improvement in care of hypertensive and preeclamptic
patients will require detailed review of local issues

 Physician buy-in should be significantly easier with 
ACOG, CMQCC, Counsel on Patient Safety

 Nursing education on important triggers, patient 
education, and correct measurement techniques

 Within in a short period of time 
patient outcomes improve!
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