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Blood Loss Needs

* Appropriate intravenous (IV) aceess is critical.
* This includes two large-bore IV catheters.

* The patient’s blood type should be confirmed and
held for possible cross matching needs.

Baseline laboratory evaluations of hemoglobin,
hematocrit, platelet count, fibrinogen, prothrombin
ime, and partial thromboplastin time should be
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Hemorrhage class

Acute blood loss

% Lost

Physiologic response

Dizziness, palpitations, minimal blood pressure
change

Tachycardia, tachypnea, sweating, weakness,
narrowed pulse pressure, orthostatic hypotension

Significant tachycardia, restlessness, pallor, cool
extremities, hypotension

Shock, air hunger, oliguria or anuria




Uterine atony
Lower genital tract lacerations (perineal, vaginal, cervical, periclitoral, labial, periurethral, rectum)
Upper genital tract lacerations (broad ligament)

Lower urinary tract lacerations (bladder, urethra)

Retained products of conception (placenta, membranes)

Invasive placentation (placenta accreta, placenta increta, placenta percreta)
Uterine rupture

Uterine inversion

Coagulopathy (hereditary, acquired)




Estimated blood loss Replacement

* Warmed crystalloid solution 1n a 3:1 ratio to
EBL will provide the initial volume necessary
to stabilize a bleeding patient.

* There i1s no consensus regarding optimal blood
product replacement.

* However, newer data suggest improved
outcomes when the ratio of packed red blood
gells (PRBC) to fresh frozen plasma (FEP) to
' laﬁe]fts is Il il




Estimated blood loss Replacement

* Massive transfusion protocols have been successful
in management of postpartum hemorrhage.

* Transfusion of 10 units of PRBC in a 24-hour
period.

This correlates with massive hemorrhage defined as
loss of greater than 50% of the patient’s blood




Component Contents Indications (mL) Shelf life Expected effect
PRBCs Red cells, some Correct anemia 300 42d Increase Hot 3% per unit,
plasma, few WBCs Heb 1 g/U
Leukocyte- RBCs, some Correct anemia, 250 21-244d Increase Het 3% per unit,
poor blood plasma, few reduce febrile Heb 1 g/U
WBCs reactions
Platelets Platelets, some Bleeding due to 50 Upto5d Increase total platelet
plasma, RBCs, thrombocytopenia count 7500/mm?*/U
few WECs
Fresh frozen Fibrinogen, Treatment of 250 2 h thawed, Increase total fibrinogen
plasma plasma, clotting coagulation 12 mo frozen  10-15 mg/dL/U
factors V, X1, XlI disorders
Cryoprecipitate  Fibrinogen, factors ~ Hemophilia A, von 40 46 hthawed Increase total fibrinogen
Y, VI, X0, von Willebrand disease, 10-15 mg/dL/U

Willebrand factor fibrinogen deficiency



greater than 50,000/ul
brinogen greater than 100 mg/dL
rothrombin (PT) and partial thromt

| >TT) less than 1.5 times ¢




Dosing

Agent Dose Route frequency Side effects Contraindications
Owytocin 10-80 units in  First line: IV Continuous Mausea, emesis, None
(Pitocin) 1000 cc of Second line: water intoxication
crystalloid IM or IU
solution
Misoprostol 600-1000 pyg  First line: PR Single dose Nausea, emesis, None
(Cytotec) Second diarrhea, fever,
line: PO chills
Methylergonovine 0.2 mg First line: IM  Every 24 h Hypertension, Hypertension,
(Metherging) Second hypotension, preeclampsia
line: IU nausea, emesis,
Prostaglandin F,,  0.25 mg First line: IM  Every 1580 min  Mausea, emesis, Active cardiac,
(Hemabate) Second (8 doses diarrhea, flushing, pulmonary,
line: IU maximum) chills renal, or hepatic
disease
Prostaglandin E, 20 mg PR Every 2 h MNausea, emesis, Hypotension
(Dinoprostone) diarrhea, fever,

chills, headache
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Drug Therapy: Recombinant Factor

VIIa (NovoSeven)

* Developed in 1999

* Approved indication: Treatment of bleeding episodes in
haemophilia A or B, patients exhibiting inhibitors to
factors VIII or X, congenital factor VII deficiency, or
acquired haemophilia

“Off-label’ use for haemostasis in obstetric and/or
gynaecological haemorrhage

Doses of 16.7 to 120 mcg/kg as a single bolus injection
ver a few minutes every two hours until hemostasis is
Hieved have been effective, and usually control
edm.g‘?ﬂthm 10 to 40 minutes of the first dose
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HYPERTENSIVE

* Most common medical complications of pregnancy,
affecting 5% to 10% of all pregnancies.

* Approximately 70% are due to gestational
hypertension.

‘The spectrum of the disease ranges from mildly
elevated blood pressures with minimal clinical
significance to severe hypertension and multiorgan




1.

Ilia.

Gestational hypertension
Mild
= Systolic = 160 mm Hg or
= Diastolic < 110 mm Hg
Severe
= Systolic =2 160 mm Hg or
= Diastolic 2110 mm Hg
Gestational proteinuria
Mild (=1 + on dipstick and <5 g/24 h)
Severe (=5 g/24 h)
Preeclampsia (hypertension + proteinuria)
Onset =20 weeks' gestation
Mild
= Mild hypertension and mild proteinuria
Severe
= Severe hypertension and proteinuria
= Mild hypertension and severe proteinuria
* Persistently severe cerebral symptoms
= Thrombocytopenia
= Pulmonary edema
= Oliguria (=500 mL/24 h)
Chronic hypertension
Hypertension before pregnancy
Hypertension before 20 weeks’ gestation
Superimposed preeclampsia
Exacerbation of hypertension and/or
new-onset proteinuria
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Hemolysis

Elevated liver enzymes

Low platelets

Abnormal peripheral
smear

Total bilirubin =1.2 mg/dL
Reduced serum
haptoglobin

Serum aspartate
aminotransferase

>70 U/L

Lactate dehydrogenase
2 x upper limit of normal
<100,000/mm?



TTP/HUS

HELLP AFLP
Ammonia Normal Normal Elevated
Anemia + Severe Mormal
Antithrombin Il + Normal Decreased
AST Elevated Normal Elevated
Bilirubin Elevated, mostly indirect Elevated Elevated, mostly direct
Creatinine t Significantly elevated Significantly elevated
Fibrinogen Normal Normal Decreased in all cases
Glucose Normal Normal Decreased
Hypertension Present + +
LDH Elevated Significantly elevated Elevated
Proteinuria Present i +
Thrombocytopenia Present Severe -




Maternal cnmplicaﬂnns
Abruptio placentae
Disseminated intravascular coagulopathy
Eclampsia
Renal failure
Liver hemorrhage or failure

Intracerebral hemorrhage
Hypertensive encephalopathy
Pulmonary edema

Death

Fetal-neonatal complications
Severe intrauterine growth retardation
Oligohydramnios
Preterm delivery
Hypoxia-acidosis
Neurologic injury
Death







Medication

Hydralazine
Labetalol

Nifedipine

Nicardipine

Sodium nitroprusside

Onset of action (min)

510 mg IV every 20 min up to maximum dose of 30 mg
20 mg IV, then 40-80 mg every 10 min up to maximum
dose of 300 mg or continuous infusion at 1-2 mg/min
10 mg po, repeated in 30 min, (20 mg po) = 2 doses,
prn; then 10-20 mg every 4-6 h up to maximum dose
240 mg/24 h
As continuous infusion at 3 mg/h with increments
of 0.5 mg/h (titrated according to blood pressure)
0.255 pug/kg/min IV infusion
Risk of fetal cyanide poisoning with prolonged treatment.




* Antihypertensive agents can exert an effect by
decreasing cardiac output, peripheral vascular
resistance, or central blood pressure, or by inhibiting
angiotensin production.

* Hydralazine and nifedipine are associated with
tachyeardia, should not be used in patients with
heart rate >100 bpm.

abetalol should be avoided in patients with heart
reate <60 bpm, asthma, and congestive heart failure.







Magnesium Sulfate

* Magnesium sulfate is used for the prevention of
eclamptic seizures.

* The exact mode of action 1s unknown.

* Patients receiving MgSO4 are at increased risk for
postpartum hemorrhage due to uterine atony.

'Close monitoring for signs of toxicity, and if present
the patient should be treated with 10 mL of 10%
calcium gluconate solution, infused over 3 minutes.

im competitively inhibits magne:smm at the
muscular junction.




Magnesium doses

Loading dose: 6 ¢ IV over 20-30 min (6 g of 50% solution diluted in 150 mL D,W)

Maintenance dose: 2-3 g IV per hour (40 g in 1 L D.LR at 50 mL/h)

Recurrent seizures: Reload with 2 g over 5-10 min, 1-2 times and/or 250 mg sodium
amobarbital IV

Magnesium levels and associated findings

Loss of patellar reflexes 812 mg/dL
Feeling of warmth, flushing, double vision 912 mg/dL
Somnolence 10-12 mg/dL
Slurred speech 1012 mg/dL
Muscular paralysis 1517 mg/dL
Respiratory difficulty 1517 mg/dL

Cardiac arrest 20-35 mg/dL
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VTE and PE

* Account for 14.9% of maternal deaths in 2006,
according to WHO.

* In developed countries, thromboembolism has risen
above hemorrhage and hypertension as the leading
cause of maternal mortality.

As a result of physiologic changes in pregnancy,
VTE oceurs at a rate that is fourfold higher
compared to the nonpregnant state.







VTE and PE: Treatment

* Five categories of treatment are: heparins, warfarin,
surgery, IVC filter, and thrombolytics.

* Heparin has No teratogenicity and does not €ross
placenta or enter breast milk.

Anticoagulation can be restarted safely 6 hours after
vaginal delivery and 8 to 12 hours after cesarean
eli;very.




Amniotic Fluid Embolism

* Amniotic fluid embolism is a catastrophic syndrome
occurring during labor and delivery or immediately
postpartum.

The true incidence is unclear because this syndrome
1s difficult to identify and the diagnosis remains one
'of exclusion, with possible underreporting of
nonfatal cases.

Common clinical features include shortness of
5 tg@l_t_ered mental status followed by sudden
dic _%cular collapse,DIC, and maternal death.




1. Acute hypotension or cardiac arrest

2. Acute hypoxia, defined as dyspnea, cyanosis, or
respiratory arrest

3. Coagulopathy, defined as laboratory evidence of
intravascular consumption, fibrinolysis or severe
clinical hemorrhage in the absence of other expla-
nations

Onset of the above during labor, cesarean section,
dilatation and evacuation, or within 30 min post-
partum

. Absence of any other significant confounding con-
dition or potential explanation for the signs and
symptoms observed

Source: As suggested by Clark SL, Hankins GD, Dudley DA, et al.
Amniotic fluid embolism: analysis of the National Registry. Am J |
Obstet Gynecol. 1995;172:1158-1169.




Amniotic Fluid Embolism

* The primary management goal includes rapid
maternal cardiopulmonary stabilization with
prevention of hypoxia and maintenance of vascular
perfusion.

* This may require endotracheal intubation to keep
‘'oxygen saturation at 90% or greater.

* Treatment of hypotension should include
optimization of preload with infusion of erystalloid
olfrtions.

caé%s l)f refractory hypotension, vasopressors

$ dopamine or norepinephrine may be used.




Amniotic Fluid Embolism

* In a mother who is hemodynamically unstable but
has not yet undergone cardiac arrest, maternal
considerations must be weighed carefully against
those of the fetus.

* The decision to subject such an unstable mother to a
‘major abdominal operation is difficult.

* In cases in which asystole or malignant arrhythmia
is present for greater than 4 minutes, perimortum
esdrean delivery should be considered.
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Gestational age

* The uterus is protected within the pelvis until 12
weeks, so chances of injury are limited.

* At 20 weeks, the uterus is at the level of the
umbilicus.

After 20 weeks, the fundal height (in centimeters)
corresponds to weeks of gestation.

The bladder is displaced
a@ the uterus grows, making it an intra-
minal organ vulnerable to injury.




B—Breathing

C—Circulation

D—Disability

Immobilize the cervical spine.
Clear obstruction or secretions.
Maintain neutral head position.
Use laryngeal mask airway or
endotracheal tube if needed.
Check respiratory rate and effort.
Supply supplemental oxygen in
most cases.

Use continuous pulse oximetry.
Assess pulse and BP including
orthostatics if needed.

Establish two large-bore IV lines.
Replete blood loss with isotonic
crystalloid in a 3:1 ratio.

Assign injury severity score (ISS)®
or Glasgow Coma Scale (GCS)
sSCore

Report alertness (alert, respond
to voice or pain, unresponsive).
Remove all clothing; inspect the
entire body for wounds or
ecchymoses.




Secondary Assessment

* Early vaginal and rectal examination, with attention
to dilation and effacement of the cervix.

* If vaginal bleeding is present in the 2nd or 3rd
trimester, cervical examination should be
deferreduntil sonography excludes placenta previa.

& External fetal monitoring.

The Kleithauer-Betke (KB) test detects fetal
hemoglobin in the maternal circulation, a positive
Bitest is associated with significant fetomaternal
oﬁh?ge and preterm labor.




b Secondary Assessment

* Ultrasound is the method of choice for evaluating
pregnant trauma patients.

* Do not avoid or delay necessary radiologic studies
due to concerns about fetal radiation exposure.

* All Rh-negative patients should receive Rh immune
globulin (RhIG) 300 pg IM within 72 hours of
trauma, in order to prevent maternal sensitization.







Resuscitation of the Pregnant Woman in
Cardiac Arrest

Modifications of Basic Life Support

* At gestational age of greater than 20 weeks, the
pregnant uterus can press against the IVC & aorta,
impeding venous return and cardiac output

* Uterine obstruction of venous return can produce
- prearrest hypotension or shock and in the eritically ill
patient may precipitate arrest

* It also limits the effectiveness of chest compressions

4 _JJ"-.“. |
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Modifications of Basic Life Support
Breathing

* Hypoxemia can develop rapidly because of
decreased FRC & increased O2 demand, so be
prepared to support oxygenation & ventilation

* Ventilation volumes may need to be reduced
~ because the mother’s diaphragm is elevated




Modifications of Basic Life Support
Circulation

* Perform chest compressions higher, slightly
above the center of the sternum to adjust for
the elevation of the diaphragm & abdominal
contents

»* Vasopressor agents, including epinephrine &
vasopressin, will decrease blood flow to the
uterus, but since there are no alternatives,
mdlcated drugs should be used in
ecm:nended doses




Modifications of Basic Life Support
Defibrillation

* Defibrillate using standard ACLS
defibrillation doses

* There is no evidence that shocks from a direct
current defibrillator have adverse effects on
the heart of the fetus

* If fetal or uterine monitors are in place,
remove them before delivering shocks

‘ -




Modifications of Basic Life Support
Differential Diagnosis

Excess magnesium sulfate

* latrogenic overdose is possible in women with
eclampsia, particularly if the woman becomes
oliguric

* Administration of calcium gluconate (1 amp/1

g) is the treatment of choice

Empmc calcium administration may be




Modifications of Basic Life Support
Differential Diagnosis

Pre-eclampsia/eclampsia
* Pre-eclampsia/eclampsia develops after the

20th week of gestation & can produce severe
HTN & ultimate diffuse organ system failure

'+ If untreated it may result in maternal and fetal
morbidity & mortality
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