Course notes: 

Routine Prenatal care: 

Women who receive prenatal care during the first trimester have better pregnancy outcomes than women who have little or no prenatal care. Expert panels on the content of prenatal care have identified the following three basic components: 

(1) Early and continuing risk assessment

(2) Health promotion 

(3) Medical and psychosocial interventions and follow-up

Care Evidence is limited as to what represents an adequate number of prenatal care visits. Studies have shown that some prenatal care is better than no prenatal care, and that a visit during the first trimester is especially important. This guideline presents a chronological sequence of prenatal care that is based on scientific evidence, recommendations of the US Public Health Service, clinical judgment regarding effectiveness of identifying and modifying risk, and the success of medical and psychosocial interventions.
Given that half of all pregnancies are unplanned, in most cases a preconception visit will not have taken place, so all of the content of the preconception visit must be addressed at the first prenatal visit. This limits the opportunity for primary prevention (eg, some vaccinations will no longer be feasible). The elements of preconception visits are discussed in more detail below in the section on prenatal visits.
Detailed recommendations and the rationale for care are organized into four major time frames:

•Preconception care

•Prenatal visits 

•Delivery planning

•Postpartum assessment

Assess risk factors is the key goal of early pregnancy care, and discussion and identification of issues: 

· For all women, perform a history and physical that includes a risk assessment with a goal of identifying risk factors for adverse pregnancy outcome [I-D]. 

· Review the patient’s medical history and any prior pregnancy and delivery records. 

· Clearly document risk factors and add them to the patient’s problem list.

· Discuss the risks of these conditions, consider if more evaluation or care needed for these to plan for safe delivery and pregnancy

· Review medications and risks/benefits of these

· Screen all patients for depression during the third trimester and at PP visits.

· Provide contraceptive counseling during the third trimester teaching

· Review future chronic disease risks with patients during pregnancy and at the postpartum visit

Estimated date of delivery (EDD). 

· Establish a patient’s EDD prior to 20 weeks, with consideration given to menstrual history, mode of conception, and sonographic findings using standardized criteria (see page 14) [I-C]
· Establishing dating allow determination of fetal growth potential: 
· Early failure:  “intrinsic” fetal issues (genetics/aneuploidy, fetal anomalies, skeletal anomalies, etc.)
· Later failures:  “extrinsic” issues (maternal medical diseases such as hypertension, diabetes, vascular disease;  placental failure (placental insufficiency), autoimmune diseases (APLS, lupus); preeclampsia. 
· Establish singleton pregnancy vs. multiple
Visits: 

Initial prenatal visit.  Typically women are seen for the initial encounter/intake visit at 6-8 weeks, followed by an office visit at 8-12 weeks. 

For average risk women visits should occur: 

· Every 4-6 weeks through 34 weeks’ gestation

· Every 2 weeks through 37 weeks’ gestation

· Every week after 38 weeks’ gestation. 

· For patients requiring additional surveillance, visit frequency can be tailored individually.

The examination of the fetus at each visit should include:

Fetal heart rate:  The normal fetal heart rate varies by gestational age, but typically is between 120 and 160 beats per minute. If no fetal heart rate is detected using Doppler or fetoscope by 12 weeks, then an ultrasound should be performed for fetal heart rate assessment.
Fundal height or assessment of fetal growth from 20-36 weeks. If fundal height differs by 4 cm or more from the corresponding gestational age, then an ultrasound should be ordered to assess fetal growth and amniotic fluid volume. If an ultrasound has recently been done to assess fetal growth, measurement of fundal height provides no additional benefit. If measuring fundal height is not possible, or in cases where BMI ≥ 40, an ultrasound at 28 weeks and 34 weeks for growth assessment is suggested.
Fetal presentation assessed after 34 weeks by Leopold’s maneuvers and/or ultrasound. If a fetus remains breech at 37 weeks, an external cephalic version should be offered to appropriate candidates. If version is unsuccessful, a scheduled term (≥ 39 weeks) cesarean delivery is recommended.

The sequence of prenatal care, including History, Examination, Testing, Treatment, Planning, and Education is summarized in Table below.
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Intimate partner violence (IPV). 

IPV occurs with a high prevalence during pregnancy; up to 20% has been reported in some studies. Therefore, screening for IPV is recommended at the preconception visit, initial prenatal visit, in the third trimester, and in the postpartum period. Screening at multiple visits can result in a higher rate of detection than does screening only at the initial visit. 

1. Screening is completed using questions below: 

2. Do you feel you are not treated well by your partner/spouse/family member? 

3. Have you been hit, slapped, kicked, pushed, shoved, or otherwise physically hurt by your partner/spouse/family member? 

4. Has anyone ever forced you to have sexual activities?

If any of the questions are positive, it is essential to evaluate the safety of the patient and family members. Consider a referral to either adult or child protective services and a referral to social work

Gestational age determination: 
The gestational age-based estimated date of delivery (EDD) should be established prior to 20 weeks’ gestational age and reviewed prior to planning any intervention.
· In vitro fertilization is expected to be accurate to ± 1 day.
· Ovulation induction, artificial insemination, a single intercourse record, ovulation predictor assay, or basal body temperature measurement are typically accurate to ± 3 days.
· Last menstrual period (LMP) dating is dependent on accurate recollection of a definite normal LMP and regular 28-day cycles when not taking hormonal contraceptives.
· Ultrasound performed by a trained sonographer is considered to be consistent with LMP dating if there is agreement to within the timeframe described below.  
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Infectious disease screening: 

· Test all women for sexually transmitted infections, including HIV. Patients at risk for STIs during pregnancy should be retested in the third trimester [I-A].

· Offer Tdap vaccination to all women. Administering Tdap at 27-36 weeks facilitates passive pertussis immunization of newborns [I -D], and administering it around 32 weeks may optimize maternal antibody formation peaking at normal time of delivery

Exposure Screening:
While there are many medications that can associated with fetal risk, there are some “classical” associations that students should be aware of.  
What the risks/benefits are of any exposure is related to the timing of exposure, and the dose of the exposures.  Most medications exposures are not associated with severe anomalies, and individual counseling and evaluation is warranted. 

Resources: 

https://reprotox.org
https://mothertobaby.org/
https://toxnet.nlm.nih.gov/pda/lactmed.htm  (for breastfeeding safety)
· Lithium= 

Epstein's Anomaly

· Valproic Acid = 
Neural tube defects

· Benzos = 

clefting (weak)

· retinoins/vit A = 
craniofacial, limbs, outflow tracts

· Coumadin =  

“fetal warfarin syndrome” 

· ACE/ARB = 

Renal dysgenesis (after 12 wks)

· Phenytoin= 

Hydantoin Syndrome- digital hypoplasia, cleft

· Cellcept =

facial anomalies, preg loss

· Male hormones/Male hormone blockades (propicia) = 
genital anomalies 
Genetics: 

The family history, including ethnic background, of all patients should be determined at the initial visit. Patients at risk for carrying a genetic disorder should be offered testing for that disorder. Abnormal results suggesting that the patient is a carrier should prompt partner evaluation. If both partners are carriers, consider referral for genetic counseling. 

Offering screening for genetic carrier status is recommended for the conditions listed below. Performance of a larger panel that screens for more diseases may be more cost effective than ordering these tests individually. Ideally, this testing should be performed prior to pregnancy. Insurance coverage for these assays is variable.

Cystic fibrosis (CF). All couples should be provided with information about CF and offered carrier screening. Informpatients about the limitations of such testing and that the newborn screen includes testing for the most common gene mutations that can cause cystic fibrosis.

Spinal Muscular Atrophy (SMA). All patients who are pregnant or considering pregnancy should be offered genetic screening for SMA. Note, many insurances are not covering this screen.

Hemoglobinopathies. All women should be screened for hemoglobinopathies with a complete blood count with red blood cell indices along with an assessment of risk due to ethnic/racial background. Hemoglobin electrophoresis should be offered to patients with depressed MCV or MCH, and to all women of African, Mediterranean, Middle Eastern, East Indian, South American, Caribbean, and Southeast Asian descent. 

Ashkenazi Jewish descent. Individuals descended from the Ashkenazi Jews of central and eastern Europe (or with partners of such descent) are at risk for several heritable disorders. These individuals should be offered carrier screening for cystic fibrosis as well as Tay-Sachs disease, Canavan disease, and familial dysautonomia. If patients request screening, consider ordering an Ashkenazi genetic panel that screens for Tay-Sachs disease, Canavan disease, and familial dysautonomia as well as multiple other genetic mutations such as mucolipidosis, Niemann-Pick disease type A, Fanconi anemia group C, Bloom Syndrome and Gaucher disease. The panel is more cost-effective than testing for individual disorders.

Screening for aneuploidy and neural tube defects. 

All pregnant women presenting for care, regardless of age, should be offered aneuploidy screening options. All women considered at high risk due to maternal age (age 35 or older at delivery) or personal or family history should be offered consultation with a genetic counselor. 

Patients who are at increased risk on the basis of history or the result of one of the above screening tests should be offered genetic counseling.  Additional tests that may be made available at the time of genetic counseling include chorionic villus sampling (CVS) and amniocentesis. 

These are diagnostic procedures that carry risk for pregnancy loss, although it is less than 1% for either test. CVS is performed at 10-13 weeks and amniocentesis is performed after 15 weeks. 

Prior to performing a screening test, discuss with the patient the possible results and subsequent evaluation. Screening options that should be offered include:
· No testing
· Non-invasive prenatal testing (NIPT): This approach valuates cell-free placental DNA in maternal plasma after 10 weeks’ gestation as a screen for Down syndrome, Trisomy 13, Trisomy 18, and sex chromosomal abnormalities. As a screen for Down syndrome the sensitivity exceeds 99%, with a false positive rate of approximately 1/1000.  However, the PPV depends on the age of the patient tested and therefore it should not be considered diagnostic. 
· First trimester screen (FTS): This screening test that can identify about 85% of pregnancies with Down syndrome and 97% with trisomy 18, with a false positive rate of 5%. This test measures blood levels of free beta-hCG and PAPP-A (pregnant associated plasma protein A) at 9-14 weeks. In addition, an ultrasound is performed at 11-14 weeks to assess the nuchal translucency.
· Quad screen: This screening test can identify about 80% of fetuses with Down syndrome, 80% of those with open neural tube defects, and 60% with trisomy 18, with a false positive rate of 5%. It measures blood levels of alpha-fetoprotein, beta-hCG, estriol, and inhibin A. It is performed between 15 and 21 weeks. If a screening test is positive, then genetic counseling and ultrasound should be offered.
Women who undergo NIPT, FTS, or CVS should be offered ultrasound screening for neural tube defects.  This is done using serum msAFP (maternal serum alpha fetal protein), which when elevated is considered a positive screen.  Ultrasound assessment and MFM consultation is then warranted. 
Contraceptive counseling.
Discuss postpartum contraceptive options during prenatal care by 32-34 weeks. Clinician-initiated discussion is recommended, as patients may not raise the topic. Reviewing options during pregnancy allows time for the patient to learn more about her options and make an informed decision. Immediate postpartum placement of long-acting reversible contraception (LARC), including postplacental IUD placement or Nexplanon, reduces the risk of short-interval unintended pregnancy. Prenatal discussion of this option should be included in contraceptive counseling.
TORCH infections: 

· TORCH infections: vertically transmitted infections that are capable of significantly influencing fetal and neonatal morbidity and mortality 

· T for toxoplasmosis
· O for others (including syphilis, varicella-zoster virus, parvovirus B19, possibly listeriosis) 
· R for rubella
· C for cytomegalovirus (CMV)
· H for herpes simplex virus (HSV) 
· TORCH Syndrome refers to any of a group of infections in newborns due to one of the TORCH infectious agents having crossed the placenta during pregnancy. The acronym TORCH refers to (T)oxoplasmosis, (O)ther Agents, (R)ubella (or German Measles), (C)ytomegalovirus, and (H)erpes Simplex. 

· If a developing fetus is infected by a TORCH agent, the outcome of the pregnancy may be miscarriage, stillbirth, delayed fetal growth and maturation (intrauterine growth retardation), or early delivery. In addition, newborns infected by any one of the TORCH agents may develop a spectrum of similar symptoms and findings. These may include listlessness (lethargy), fever, difficulties feeding, enlargement of the liver and spleen (hepatomegaly), and decreased levels of the oxygen-carrying pigment (hemoglobin) in the blood (anemia). In addition, affected infants may develop areas of bleeding, resulting in reddish or purplish spots or areas of discoloration visible through the skin (petechia or purpura); yellowish discoloration of the skin, whites of the eyes, and mucous membranes (jaundice); inflammation of the middle and innermost layers of the eyes (chorioretinitis); and/or other symptoms and findings. Each infectious agent may also cause additional abnormalities that may vary in degree and severity, depending upon the stage of fetal development at time of infection and/or other factors. 
· Treatment of newborns and infants with TORCH Syndrome is based upon the specific causative agent, the stage of fetal development when infection initially occurred, the severity of the infection and associated symptoms and findings, and/or other factors. For infants with toxoplasmosis, treatment may include administration of the medication pyrimethamine with sulfadiazine. Herpes simplex may be treated with the antiviral agent acyclovir. The treatment of newborns and infants with rubella or cytomegalovirus primarily includes symptomatic and supportive measures.

· Following is a more specific description of the TORCH agents.
· NOTE: there is an error in this table.  There is NO therapy available for CMV with fetal findings that has been shown to improve outcomes and this is NOT recommended. 
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Infectious disease screenin;

o Testall women for sexually transmitted infections, including HIV. Patients at risk for STIs
during pregnancy should be retested in the third trimester [I-A]

o Offer Tdap vaccination to all women. Administering Tdap at 27-36 weeks facilitates passive
pertussis immunization of newborns [1 -D], and administering it around 32 weeks may optimize
‘maternal antibody formation peaking at normal time of delivery

Ashkenazi Tewish descent. Individuals descended from the Ashkenazi Jows of central and gasiegn Europe (or with
‘partners of such descent) are at sk for several heritable disorders. These individuals should be offered carrier
screening for cystic fibrosis as well as Tay-Sachs discase, Canavan disease, and familial dysauonomia. f patients
request screening, consider ordering an Ashkenazi genetic panel that screens for Tay-Sachs disease, Canavan
discase, and familial dysanionomia as well as multiple other genetic mutations such as mucolipidosis. Nismann-
Pick disease type A, Eancop anemia group C, Bloom Syndrome and Gauchss disease. The panel is more cost-
effective than testing for individual disorders.

Screening for aneuploidy and neural tube defects.
All pregnant women presenting for care, regardless of age, should be offered aneuploidy screening options. All
‘women considered at high risk due to maternal age (age 35 or older at delivery) or personal or family history
should be offered consultation with 2 genetic counselor.

Patients who are at increased risk on the basis of history or the result of one of the above screening tests should be
offered genetic counseling. Additional fests that may be made available at the fime of genetic counseling include
chorionic villus sampling (CVS) and amniocentesis

These are diagnostic procedures that carry risk for pregnancy loss, although it is less than 1% for cither test. CVS
is performed at 10-13 weeks and amniocentesis is performed after 15 weeks

Prior to performing a screening test, discuss with the patient the possible results and subsequent evaluation.
Screening options that should be offered include
* Notesting
o Noninvasive prenatal testing (NIPT): This approach valuates cell-fiee placental DNA in maternal plasma
after 10 weeks’ gestation as a screen for Down syndrome, Trisomy 13, Trisomy 18, and sex chromosomal
abnormalities. As 2 screen for Down syndrome the sensifivity exceeds 99%, with a falsc posifive rate of
approximately 1/1000. However, the PPV depends on the age of the patient tested and therefore it should

ot he considerad diaanostic
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Spinal Muscular Atrophy (SMA). All patients who are pregnant or considering pregnancy should be offered
genetic screening for SMA. Note, many insurances are not covering this screen.

Hemoglobinopathiss. All women should be screened for hemoglobinepathiss with a complete blood count with
red blood cell indices along with an assessment of risk due to cthniciracial background. Hemoglobin
clectrophoresis should be offered to patients with depressed MCV or MCH, and o all women of African,
Mediterranean, Middle Easter, East Indian, South American, Caribbean, and Southeast Asian descent.
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TORCH infections:

+  TORCH infections: vertically transmitted infections that are capable of significantly influencing
fetal and neonatal morbidity and mortality

o T for toxoplasmosis

o O for others (including syphilis, varicella-zoster virus, parvovirus B19, possibly
Listeriosis)
R for rubella
C for cytomegalovirus (CMV)
H for herpes simplex virus (HSV)

Preterm birth:
Preterm bisth can occur for a large number of reasons, and includes both atrogenic (mandated by materal/fetal
condition) and spontancous (Iabor occurring before 37 wecks gestation). Patients with a history of preterm bisth
should be referred for consulfation to a physician trained in the care of high-risk obstetrical patients to discuss
common reasons, and potential improve outcomes in the subsequent pregnancy.

Patients with 2 prior history of spontaneous preterm bisth befween 20-37 weeks resuling from spontancous
preterm labor or premature rupture of membranes are at risk for recurrent preterm bisth. Progesterone should be
offered to patients who have a history of prior spontancous preterm birth or who are found to have a
shortened cervix on ultrasound [I-A]. They should be offered progesterone supplementatinn én eadiuna thin cisk
and should undergo serial cervical length assessments from 16 to 24 wecks. Treatment ¢ Link Copied
weeks with 17 alpha-hydroxyprogestsrons capsoals (17P) 250 mg intramuscularly once

therapy) or progesterone 100 mg vaginally once daily (alternative therapy). Trcatment s dipbond, e
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Cor cytomegalovirus (CMV)
Hfor herpes simplex virus (HSV)

Toxoplasmosis + Classic triad
Chorioretinitis

Syphilis

Hydrocephalus
Intracranial calcifications

- Early congenital syphils (onset < 2 years)

Jaundice and hepatosplenomegaly.
Nasal discharge (snuffles)
Rash with desgquamation of the palms and soles)
Skeletal abormalites (e.g.. osteodystrophy)

- Late congenital syphilis (onset > 2 years)
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Overview of TORCH infections
Diagnosis
+ 7. gondii-specifc lgM antibodies

- PCRfor T. gondii DNA

- VDRLor RPR
- Darkfield microscopy or PCR

Facial abnormalities: rhagades, saddle nose, Hutchinson teeth,
mulberry molars, frontal bossing)
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‘Sensorineural deafness

Saber.

+ Meningids, sepsis.
- Vesicular and pustular skin lesions (granulomatosis infantiseptica)

+ Choriore

IUGR, premature birth

+ Encephalits
- Pneumonia

+ oNs b

- Congenital rubella syndrome (rae in developed countries)
wer
‘Sensorineural deafness (DDx CMVD)
Cataracts
Heart defects (c.9.. PDA. pulmonary artery stenosis)
NS sbrormlities

Hepati

+ Jaundice. hepatosplenomegaly
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+ Choriore

+ Sensorineural deafness

+ Microcephaly

- Seizures

+ Premature birth, IUGR

+ Skin, eyes, and mouth (SEM) involvement: vesicular lesions,

keratoconjunctivitis

+ Localized CNS involvement: meningitis

- Spontaneous abortion and premature birth

+ Bacteril culture

+ Direct fluorescent antigen (DFA) or PCR.

for V2V DNA
- Serology (gM antibodies)

+ PCR for parvovirus §19 DNA

+ Serial utrasounds to rule out fetal
hydrops

+ Viral cuure

+ Serology (g antibodies)
- PCR for rubslls RNA

+ Viral cuture
- PCR for CMV DNA

+ Viral cuture
+ PCR for HSV DNA

+ Disseminated disease: multiple organ involvement, sepsis
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+ Pyrimethamine, sulfadiazine. and
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- Penicllin

- Ampicillin 3nd gentamicin

+ Intrauterine fetal blood transfusion
if indicated
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+ Supportive care
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Herpes simplex virus (HSV). 

In pregnant women who are known to have genital HSV, the use of prophylactic antiviral medication beginning at 36 weeks’ gestation has been shown to reduce the rate of cesarean delivery, although it has no benefit in terms of neonatal outcome. Recommended therapy is acyclovir 400 mg by mouth three times daily. Valacyclovir 500 mg by mouth twice daily offers more convenient dosing, but at a greater cost. Serologic screening for HSV infection in asymptomatic women is not recommended. In symptomatic women, clinical history may be adequate to make a presumptive diagnosis, although confirmation with HSV culture may be considered. If active herpes lesions are present at time of labor admission, cesarean delivery is preferred as the mode of delivery due to uncertainty of the risk from primary versus secondary HSV infection. The risk for neonatal HSV infection, however, is low even if lesions are noted incidentally after a vaginal delivery. The newborn provider should be made aware if delivery occurs in the setting of a recent or active genital HSV outbreak.
Hypertensive disorders of pregnancy- prevention (PNC focus)
Patients at high risk for development of preeclampsia include patients with a history of prior preeclampsia, diabetes, chronic hypertension, renal disease, autoimmune disorder, or multiple gestation. Treatment with low-dose aspirin (81 mg by mouth once daily) beginning at 12 weeks’ gestation is recommended to reduce the risk for development of preeclampsia in these patients. Routine aspirin prophylaxis has not been shown to be beneficial in low-risk patients.

Chronic Hypertension: Chronic hypertension complicates many pregnancies, and is more common with other medical disorders.  Up to 10 to 20% of pregnancies in diabetic women and up to 40% of diabetic women with preexisting renal or retinal vascular disease have Chronic hypertension.  Chronic hypertension is associated with numerous perinatal problems, including preeclampsia and IUGR.  Control of blood pressures in pregnancy is key for improving maternal outcomes, but does not necessarily improve fetal outcomes.   Follow up and assessment of growth in these pregnancies is important, as is monitoring fetal well being.  Women are at markedly increased risk for superimposed preeclampsia and should be offered aspirin prophylaxis. 
Fetal Growth Abnormalities including both macrosomia and IUGR. 
A. Macrosomia/obesity: Macrosomia is defined as a birth weight or estimated fetal weight greater than 90th% for gestational age or above 4000 grams.  There is a greater than three times increase in macrosomia in IDMs as compared to infants of non-diabetic mothers, due to the fact that hyperglycemia is a potent stimulator of fetal insulin (and insulin-like growth factors, IGFs) and, in turn, insulin is a potent stimulator of fat storage in adipose tissue and amino acid uptake in muscle.  
In addition, maternal obesity is correlated with an increase in macrosomia such that infants of obese diabetic mother’s have twice the risk as compared to infants of non-obese diabetic mothers.  It is believe that maternal obesity plays a role in the up regulation of insulin and insulin-like growth factors.  

B. Intrauterine Growth Restriction (IUGR):  Intrauterine growth restriction is defined as a birth weight or estimated fetal weight less than 10th% for gestational age.   This is frequent complication in diabetic, hypertensive women and women with pregnancy disorders.  

IUGR can occur for a number of reasons, and infants with anomalies, especially those of the heart are more prone to IUGR.  The changes in the fetal-maternal-placental interaction that occur with chronic growth restriction are poorly understood, and appear to be complex, involving variable changes in both maternal-placental blood flow and intrinsically poor placental function. 
· When a growth failure occurs EARLY in a pregnancy, this is likely a primary insult/intrinsic fetal problem such as aneuploidy.  Where there is INTRINSIC growth issues, the growth will typically be SYMETRIC with the body and the head similarly restricted for gestational age.  

  Other common causes include: 

· Congenital infection- 10%
· Congenital syndromes/anomalies- 10% (Downs (21), Patau (13), Edward (18), Turners (XO) being the most common) 
· Teratogens
· Smoking/Alcohol
· If IUGR occurs later- it is more likely to be EXTRINSIC related to placental insufficiency. Where there is EXTRINSIC growth issues, the growth will typically be ASYMETRIC with the body smaller and the head normally grown for gestational age.  

Doppler testing of the placenta and fetal will confirm the placental failure and the shunting of blood to the brain for “brain sparing” asymmetric IUGR. 
Common causes include: 

· Hypertension
· Anemia
· Chronic renal disease
· Malnutrition
· Severe diabetes
· Lupus/Collagen Vascular disorders
· Placental Factors/ Placental insufficiency 
· Previa
· Chronic Abruption
· Placental Infarction
· Multiple gestation (lack of good real estate)
· Constitutional small (10%) - small parents  (typically symmetric)

Isoimmunization: 

Rhesus (Rh; D)-negative women who deliver an Rh(D)-positive baby or who are otherwise exposed to Rh(D)-positive red cells are at risk of developing anti-D antibodies. Rh(D)-positive fetuses/neonates of these mothers are at risk of developing hemolytic disease of the fetus and newborn (HDFN), which can be associated with serious morbidity or mortality.  The diagnosis of Rh(D) alloimmunization is based upon detection of anti-Rh(D) antibody in maternal blood. Identification of an alloantibody means that the fetus is at risk for HDFN, not that it has occurred or will develop.

Most, but not all, Rh(D) alloimmunization can be prevented by administration of anti-D immune globulin to women exposed or at high risk of being exposed to Rh(D)-positive red blood cells (RBCs). 

anti-D immune globulin should be given to ANY RH negative patient who is not already sensitized with: 

· Any invasive fetal procedures (CVS, amnio, etc.)

· Vaginal bleeding

· At 28 weeks

· At delivery (if fetus/neonate is Rh + or unknown Rh status)

**note—non-paternity is present in up to 20% of conceptions depending on population.  It is NOT recommended to base the need for anti-D immune globulin based on the presumed fathers phenotypic blood type**

Management of pregnancies complicated by maternal alloimmunization involves: 

●Determining the specific antibodies present 

●Monitoring for fetal anemia if the fetus is at risk
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* Strength of recommendation: I = generally should be performed; II = may be reasonable to perform; III = generally should not be performed. Level of evidence supporting a diagnostic method or an intervention: A = randomized controlled trials; B = controlled trials, no randomization; C = observational trials; D = opinion of expert panel

