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OBSTETRICS MANAGEMENT PROTOCOLS 

FOREWORD 

The protocols in this booklet were written by members 

of the Division of Maternal-Fetal Medicine. Each author 

worked specifically in his or her area of expertise and 

clinical experience. These protocols are intended to provide 

practitioners with easy-to-read, evidence-based references 

that will inform the management of commonly encountered 

obstetric problems. 

These protocols are suggested guidelines that should 

apply to the management of most patients. Individualization 

of care is always important, however, and, in some 

instances, deviations from the guidelines may be indicated. 

Patrick Duff, M. D. 

Editor 

November 2021 



DIAGNOSIS AND MANAGEMENT OF ANEMIA-IN PREGNANCY 

Patrick Duff, M.D. 

EPIDEMIOLOGY 

1 

According to ACOG criteria, anemia is defined as a hemoglobin less than 11. 0 
g/dl in the first trimester, less than 10.5 g/dl in the second trimester, and less than 
11.0 g/dl in the third trimester. The two most common causes of anemia in 
pregnancy are hemodiltution and iron deficiency. Other important causes 
include: 

• Folic acid deficiency
o Alcoholism
o Multiple gestation
o Hemoglobinopathy
o Extreme malnutrition

• Vitamin B 12 deficiency
o Pernicious anemia
o Vegan diet
o Bariatric surgery
o Celiac disease
o Crohn's disease

• Hemoglobinopathy
o Alpha thalassemia
o Beta thalassemia
o Sickle cell and sickle cell/C disease

• Blood loss
o Placenta previa
o Placental abruption

CLINICAL MANIFESTATIONS 

• Maternal
o Fatigue
o Pallor
o Light-headedness
o Tachycardia
o Dyspnea
o Poor exercise tolerance
o Decreased work performance
o Depressed mood

• Fetal/neonatal consequences
o Increased perinatal mortality - associated with severe anemia
o Low birth weight



o Preterm birth
o Fetal growth restriction
o Behavioral and neurodevelopmental abnormalities

2 
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DIAGNOSIS AND MANAGEMENT 

CAUSE 

Hemodilution 

Iron deficiency 

Folic acid deficiency 

Vitamin B 12 deficiency 

Alpha thalassemia 

Beta thalassemia 

Sickle cell and sickle 
cell/C disease 

Blood loss 

Hgb - hemoglobin 
HCT - hematocrit 
RBC - red blood cell 

DIAGNOSTIC TESTS 

Decreased Hgb and HCT 
Normal RBC indices 

Decreased Hgb and HCT 
Decreased MCV 
Decreased serum ferritin 
concentration 
Decreased Hgb and HCT 
Increased MCV 
Decreased serum folate 
concentration 

TREATMENT 

None required other than 
routine iron supplement 
contained in the prenatal 
vitamin 
Additional oral iron 
supplement - ferrous 
sulfate, 325 mg twice 
daily or every other day * 
Oral folic acid - 1 mg 
daily 

Decreased Hgb and HCT Vitamin 812 orally, 1000 
Increased MCV micrograms daily 
Decreased serum B 12 
concentration 
Decreased Hgb and HCT Daily prenatal vitamin 
DNA analysis plus supplemental iron 

and folic acid ( as above) 
Decreased Hgb and HCT 
Hemoglobin 
electrophoresis 
Decreased Hgb and HCT 
Hemoglobin 
electrophoresis 

Daily prenatal vitamin 
plus supplemental iron 
and folic acid (as above) 
Daily prenatal vitamin 
plus supplemental iron 
and folic acid (as above) 
Transfusion if necessary 

Decreased Hgb and HCT Daily prenatal vitamin 
Decreased serum ferritin plus supplemental iron 
concentration - and folic acid (as above)
depending upon acute Transfusion if necessary 
versus chronic blood loss 

MCV - mean corpuscular volume 
*Reserve intravenous iron only for patients who fail to respond to oral iron
supplements. See enclosed guidelines for ordering intravenous iron through the
Infusion Center.
REFERENCE
James AH. Iron deficiency in pregnancy. Obstet Gynecol 2021; 138: 663-74.

November 2021 



PROTOCOL FOR IRON INFUSION TREATMENTS FOR OBSTETRIC 

PATIENTS 
> . 

KEY CONTACTS IN THE DIVISION OF HEMATOLOGY 

• Dr. Carol Matthew -· s·pecial interest in hematologic disorders in
pregnancy

• Dr. Anita Rajasekhar - senior consultant
• Barbara Pesata, RN (Charge Nurse in Infusion Center) x 50720

PRINCIPAL INDICATION FOR INTRAVENOUS IRON INFUSION 

• Iron-deficiency anemia (low MCV, low serum ferritin) combined with
poor response to oral iron supplementation or patient intolerance of
oral iron

PRINCIPAL CONTRAINDICATIONS FOR INTRAVENOUS IRON 

INFUSION 

• Prior history of allergic/anaphylactic reaction to intravenous iron
• Hypotension
• Hemosiderosis
• Hemochromatosis
• Anemia which will not be responsive to iron, e.g., sickle cell anemia,

beta thalassemia

SITE FOR INTRAVENOUS IRON INFUSION 

• ADULT INFUSION CENTER IN THE MEDICAL PLAZA OFFICE
BUILDING

METHOD FOR ORDERING THE INFUSION 

• Open an "orders only" encounter in EPIC
• Look for the tab at the top of the screen that says "General Therapy

Plan." If you don't already have this on your desktop, find the
"wrench" to the right of the tabs and locate "General Therapy Plan"
in the list of options. It should be about halfway down the column.
Click and drag this option to your sequence of tabs at the top of the
page.



• Under "General Therapy Plan," enter "Venofer." This entry identifies
the type of iron we wish to infuse, which is iron sucrose. Be careful
not to order "iron dextran." This is··the preparation which is much
more likely to cause an .. �llergic reaction.

• Click on the "start date" and enter the date you wish to start the
infusion sequence.

• In the box that says, "Treatment Department," click on UF Adult
Infusion

• You will be asked to specify the diagnoses. Along with "high risk
pregnancy," be sure to indicate "seve1'e iron deficiency." The
Infusion Center cannot be compensated if we only list obstetric
diagnoses.

• Then, click on "Assign Plan." The plan for "Adult iron sucrose
infusion" will then auto populate.

• Unclick the orders for the pre-medications. As a general rule, these
medications should not be necessary for this type of low-risk iron
infusion.

• Specify the dose of iron - typically 500 
1

mg 
• Indicate that you want the infusion administered weekly, typically

over 3 to 4 weeks to a maximum total dose of 1.5 to 2.0 grams.
• Indicate that the infusion can be given any day of the week because

this notation will increase the flexibility of scheduling.
• The 500 mg dose of intravenous iron will be administered over 3.5

hours. Lower doses take less time to administer. Patients need to
realize that they must commit about a half day to this treatment.

• Once all this information is entered, click "Accept."
• Then, sign the encounter.
• After you sign the encounter, you will be asked to review your orders

and approve them again by entering your EPIC password.
• Once you have completed your data entry, someone from the

Infusion Center will call the patient to schedule the first appointment
and to verify the patient's insurance company will cover the infusion.

• Have the patient sign the consent form for the iron infusion. Then,
have the nursing assistant scan the consent into the Media section
of EPIC. Label the document "Iron Infusion Consent."



Informed Consent for Treatment: Infusion Center GP 02.010 

I, the undersigned, consent to the following infusion therapy(ies);JY_"""'lr'--'o"-'n�-------

-------------·-··-- -------------

to be performed and administered under the direction of Dr._ ..... . .... -... . . ........ __________ and his/ her 
associates and assistants (Including resident physicians and nurses), with knowledge that the attending 
physician will have primary responsibility for my care specific to the stated procedure. 
Or.-·-··--·- _ _ ---�-- has explained to me the nature and purpose of each procedure(s) as 
well as the substantial risks and possi6te complications involved, the benefits and the medically reasonable 
alternative methods of treatment. 

I understand that I will require repeated cycles of medication for treatment not to exceed one year and that the 
risks listed below are present each time the treatment Is done. I consent to receiving repeated cycles of the 
medication(s) as either an inpatient at UF Health Shands Hospital, or an outpatient at the UF Health Infusion Center 
- Medical Plaza or UF Health Shands Transplant Center- Bone Marrow Transplant Unit. I understand that I have
the right to rescind this consent at any time during the course of medical treatment.

The SUBSTANTIAL RISKS include but are not limited to: ---------------·----

greater than 10% == flushing; dizziness: fever: headache; pain: nausea; vomiting: metallic taste; diaphoresls 

1%-2% 

less than 1% 

== hypertension: urticaria: phlebitis: diarrhea; discoloration of urine 

== anaphylactic reaction: anaphylaxis; shock; death 

The POTEN TIAL BENEFIT(S) include but are not limited to: improved symptoms of anemia, such as fatigue, 

shortness of breath, and light-headedness: increased hemoglobin and hematocrit 

The MEDICALLY REASONABLE ALTERNATIVE(s) options are: oral iron or alternative IV iron preparation; 

bl®d transf�oo. .. ________________ ---� . 

• I understand that the information I have received, about risks is not exhaustive and there may be
other, more remote risks.

• I have had the opportunity to ask questions regarding the proposed treatment(s) and all my questions
have been answered to my satisfaction.

• I have read or have had read to me, this Informed Consent form.

• I have had explained to me and I understand the potential benefits and drawbacks, potential problems
related to recuperation, the likelihood of success, the possible results of non-treatment, and any
medically reasonable alternatives.

• I have received no guarantees from anyone regarding the results that may be obtained.

• I know the relationship, if any, of my physician or other practitioner, to any teaching facility involved in
my care.

UFHealth 
SHANDS 

This /IJml p1ovidtHI by UF Health Sha11ds as 
11 CXl!Jll�t to pr,y,iciarts and 1/lt!it patitmL�. 

11111111 11111 1111 11111 11111 11111 1111 1111 
AC0009 

If pnnted electromcslly, pages 1 & 2 must be stapled. 

Informed Consent for Treatment: 
Infusion Center (page 1 of 2) 

Revised 7110/20 

PS108003 

Patient Name: Patient Identification #: 



ANTIBIOTICS COMMONLY USED IN OBSTETRICS 
 

Patrick Duff, M.D. 
 

ANTIBIOTIC USUAL INDICATION PRINCIPAL ADVERSE 
EFFECTS 

Amoxicillin or ampicillin Group A streptococcal 
infection 
Chlamydia 
GBS 
UTI 

Allergic reaction 
Diarrhea 

Ampicillin-sulbactam 
(Unasyn) 

Chorioamnionitis 
Endometritis 

Allergic reaction 
Diarrhea 

Azithromycin Bronchitis 
Chlamydia 
Otitis media 
Sinusitis 

GI upset 

Aztreonam Endometritis – in combination 
with clindamycin 
Pyelonephritis 

Allergic reaction 

Cefazolin Prophylaxis for cesarean 
delivery 
Staphylococcal infection 

Allergic reaction 
Diarrhea 

Cefepime, cefotetan, cefoxitin Endometritis Allergic reaction 
Diarrhea 

Ceftriaxone Gonorrhea 
Pyelonephritis 

Allergic reaction 
Diarrhea 

Clindamycin Bacterial vaginosis 
Endometritis – in combination 
with gentamicin 
Mastitis 

Diarrhea 

Gentamicin (amikacin) Endometritis – in combination 
with clindamycin 

Nephrotoxicity 
Ototoxicity 

Macrodantin UTI GI upset 
 

Metronidazole Bacterial vaginosis 
Endometritis – in combination 
with ampicillin and gentamicin 
Giardiasis 

Antabuse-like effect when 
taken with alcohol 
GI upset 
Metallic taste in mouth 

Penicillin GBS 
Oral infection 

Allergic reaction 

Piperacilliin-tazobactam 
(Zosyn) 

Chorioamnionitis 
Endometritis 

Allergic reaction 
Diarrhea 

Sodium dicloxacillin Mastitis 
Staphylococcal skin infection 

Allergic reaction 

Trimethoprim-
sulfamethoxaxole 

Mastitis 
UTI 
Wound infection 

GI upset 
Hypersensitivity reaction 

Vancomycin GBS in penicillin-allergic 
patient 
Staphylococcal wound 
infection 

Allergic reaction 
Nephrotoxicity 
Ototoxicity 
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ANTIBIOTIC SELECTION FOR COMMON INFECTIONS IN PREGNANCY 
 

Patrick Duff, M.D. 
 
INFECTION USUAL ANTIBIOTIC TREATMENT 

 
Acute cystitis and asymptomatic 
bacteriuria 

First trimester  
  Amoxicillin (875 mg p.o. BID x 7d) 
  Cephalexin (500 mg p.o. TID x 7d) 
Second and third trimester 
  Macrodantin (100 mg p.o. BID x 7d) 
  Trimethoprim-sulfamethoxazole (one    
DS tablet p.o. BID x 7d)   

Bacterial vaginosis Metronidazole (500 mg p.o. BID x 7d) 
Clindamycin (300 mg p.o. BID x 7d) 
 

Candidiasis First trimester 
  Clotrimazole cream (nightly x 1 week) 
  Miconazole cream (nightly x 1 week) 
Second and third trimester 
  Fluconazole (150 mg p.o. on day 1, 
repeat on d 3) 
 

Chorioamnionitis * Ampicillin (2 grams I.V. q 6 h) plus 
Gentamicin (5 mg/kg/IBW q 24 h) 
Add metronidazole (500 mg IV x 1) if 
patient delivers by cesarean  
 

Chlamydia Azithromycin (1000 mg p.o. x 1) 
 

Endometritis ** Clindamycin (900 mg IV q 8h) plus 
gentamicin (5 mg/kg/IBW q 24h) OR 
Ampicillin-sulbactam (3 grams IV Q 6h) 
Cefepime (2 grams IV q8h) 
Cefoxitin (2 grams  IV Q 8h) 
Cefotetan (2 grams IV Q 12h) 
Imipenem-cilastatin (500 mg IV Q 6h) 
Meropenem (1 gram Q 8h) 
Piperacillin-tazobactam (3.375 grams  IV 
Q 6h)   

Gonorrhea Ceftriaxone (500 mg IM x 1)  OR 
Cefixime (800 mg p.o. x 1) 
 

 
*Administer a single dose of each antibiotic at the appropriate interval 
postpartum. 
**Treat until patient has been asymptomatic and afebrile x 24 h. 
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INFECTION 
 

ANTIBIOTIC TREATMENT 

Herpes simplex Acyclovir (400 mg p.o. TID for 5 to 10 
d, depending upon severity of the 
infection) 
Valacyclovir (1000 mg p.o. BID for 5 
to 10 d, depending upon severity of 
the infection) 

Pyelonephritis Ceftriaxone (2 grams IV Q 24h) 
initially until afebrile and 
asymptomatic. THEN 
Amoxicillin-clavulanate (875 mg p.o. 
BID x 7d)  or trimethoprim-
sulfamethoxazole (one DS tablet p.o. 
BID x 7d) 
 

Syphilis Primary, secondary, or early latent 
  Benzathine penicillin G (2.4 million 
units IM x 1) 
Late latent, undetermined duration, 
and tertiary  
  Benzathine penicillin G (2.4 million 
units IM weekly x 3) 
Neurosyphilis 
  Aqueous crystalline penicillin G (3-4 
million units IV q 4h x 10-14d) OR 
  Procaine penicillin (2.4 million units 
IM daily, plus probenecid (500 mg p.o. 
4 times daily), both for 10-14d 

Trichomonas Metronidazole (500 mg p.o. BID x 7d) 
 

Wound infection Inpatient 
  Clindamycin (900 mg IV Q 8h) plus 
gentamicin (5 mg/kg/IBW Q 24h) plus 
vancomycin (1 gram IV Q 12h) 
Outpatient 
  Amoxicillin-clavulanate (875 mg p.o. 
BID) x 7–10d)  OR 
  Trimethoprim-sulfamethoxazole (one 
DS tablet  p.o. BID x 7-10 d) 

 
REFERENCE 
Duff P. Maternal and fetal infections. IN Resnik R, Lockwood CJ, Moore TR, et al 
(eds). Creasy & Resnik’s Maternal-Fetal Medicine. Principles and Practice (8th 
ed), Elsevier, 2019, pp. 863-919. 
 
December 2021  



 1 

ANTIPHOSPOLIPID SYNDROME 
 

Patrick Duff, M.D. 
 

DEFINITION 
• Autoimmune disorder defined by characteristic clinical 

features and specific circulating antiphospholipid antibodies 
• Associated with an increased risk for thromboembolism, both 

venous and arterial 
• Also associated with an increased risk for adverse pregnancy 

outcome 
 
RISK FACTORS – Patients with any of the following complications in 
the current or a prior pregnancy should be tested for APLS 

• Recurrent pregnancy loss 
• Intrauterine fetal death – not otherwise explained 
• Severe fetal growth restriction (FGR) – not otherwise 

explained 
• Early onset pre-eclampsia (before 34 weeks) with severe 

features 
• Unprovoked VTE event, particularly an arterial thrombus or a 

venous or arterial thrombus in an unusual blood vessel (e.g., 
upper extremity) 

• Co-existing SLE 
 
DIAGNOSIS 

• Two positive antiphospholipid antibody test results at least 12 
weeks apart 

•  Lupus anticoagulant 
•  Anticardiolipin antibody – IgG and IgM 
•  Anti-beta-2 glycoportein I antibody – IgG and IgM  

 
OBSTETRIC MANAGEMENT 

• First trimester ultrasound to confirm viability and establish 
accurate dating 

• Non-invasive prenatal screening  
• Comprehensive anatomic survey at 20-22 weeks 
• Follow up assessments for FGR at 28 weeks and 32-34 

weeks 
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• Weekly antenatal testing beginning at 32-34 weeks.  Testing 
should begin at 28 weeks if FGR is present. 

• Testing should include NST and assessment of AFI. 
• Umbilical artery Doppler should be performed if FGR is 

present 
• The patient should receive low-dose aspirin (81–162 mg) 

throughout pregnancy. 
• The patient also should receive prophylactic anticoagulation 

with enoxaparin (Lovenox) throughout pregnancy and for 6 
weeks postpartum.  Some patients may require lifetime 
prophylactic anticoagulation, depending upon the 
recommendation from the Hematology consultant. 

• The dose of enoxaparin should be 40 mg subcutaneously 
each day.  If the patient has a particularly strong history of 
VTE, the dose of enoxaparin should be 40 mg 
subcutaneously twice daily.  Patients receiving prophylactic 
doses of enoxaparin do not require any laboratory monitoring.
  

• If the patient experiences a VTE event during the pregnancy, 
she should receive therapeutic anticoagulation.  In this 
situation, the dose of enoxaparin should be 1.5 mg/kg  
subcutaneously once daily or 1 mg/kg twice daily. 

• Delivery should normally occur at 37–39 weeks, depending 
upon the presence or absence of FGR and the presence or 
absence of  reassuring antenatal testing. 

 
REFERENCE 
 

1. ACOG Practice Bulletin No. 132, December 2012. 
2. Giannakopoulos B, Krilis SA. The pathogenesis of the 

antiphospholipid syndrome. N Engl J Med 2013; 368: 1033-44. 
 
 
 
 
January 2022 
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CERVICAL INSUFFICIENCY 
 

Patrick Duff, M.D. 
 
 
EPIDEMIOLOGY 
 
*Cervical insufficiency is characterized by spontaneous delivery in the early to mid-second 
trimester.  Patients typically experience spontaneous rupture of membranes, sometimes 
accompanied by bleeding and contractions, and then rapidly deliver. 
 
*The principal risk factors for cervical insufficiency include, but are not limited to:  
 * Prior history of vaginal delivery complicated by a cervical laceration 
 * Prior history of LEEP 
 * Prior history of conization 
 * Prior history of spontaneous preterm delivery, especially at an early     
   gestational age 
 * Uterine anomalies 
 * Exposure of the patient’s mother to DES (diethystilbesterol) while      
  carrying the patient in-utero.  This medication was originally used in   
 patients who were experiencing a threatened abortion.  Subsequently, it was 
 proven to be ineffective in preventing miscarriage.  Moreover, it caused 
 structural abnormalities in the lower genital tract in exposed fetuses.  
 
DIAGNOSIS 
 
* The diagnosis may be made on the basis of the patient’s history of early to mid-second 
trimester delivery, as outlined above. 
 
* The diagnosis also may be made on the basis of ultrasound identification of a shortened 
cervical length (< 25 mm) with, or without, funneling of the membranes into the cervical 
canal. 
 
MANAGEMENT 
 
* Patients who have a clear history of “classic incompetent cervix” should be scheduled 
for a cerclage procedure at 13-14 weeks gestation. 
 
* Prior to the procedure, NIPS and a first-trimester screening ultrasound examination 
should be performed. 
 
* When the diagnosis is established by ultrasound, the procedure should be scheduled as 
quickly as possible after the diagnosis is made.  A normal fetal karyotype should be 
documented by NIPS, and a screening ultrasound examination should exclude a major 
fetal anomaly that might make a cerclage contraindicated. 
 
* Two types of transvaginal cerclage procedures are performed at this institution.  They 
may be performed under either regional or general anesthesia. 
 
 * One procedure is the McDonald Cerclage.  The purse string suture is placed 
just below the bladder reflection and just below the internal cervical os.  The knot is tied 
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at the 12-1 o’clock position.  Either #1-Novofil or a 5 mm Mersilene band is used for this 
procedure. 
  
 *The second procedure is a modification of the Shirodkar Cerclage.  In this 
operation, the bladder reflection is dissected upward, and the suture is placed at the level 
of the internal cervical os.  The knot is tied at the 12-1 o’clock position.  The 5 mm  
Mersilene band is usually used for this procedure.  Unlike the original Shirodkar procedure, 
this modified procedure does not require the dissected mucosa to be sewn over the suture 
knot, and the suture can be removed prior to delivery.  In the original procedure, the suture 
was left in place, and the patient was delivered by cesarean. 
 
SUTURE ADVANTAGE DISADVANTAGE 

 
Novovil Minimal coefficient of drag 

Easier to insert 
May tear through tissue 
more easily as pregnancy 
progresses 

Mersilene band Broad-based, less likely to 
tear through tissue 

High coefficient of drag 
More difficult to insert 

 
 
* At the time of surgery, the patient should receive a 2-gram dose of cefazolin to provide 
prophylaxis against infection.  She also should receive oral indomethacin, 25 mg every 6 
hours for 48 hours.  Subsequently, she should be placed on intravaginal micronized 
progesterone (Prometrium, 200 mg) each night. 
 
* The cerclage is normally removed at 36-37 weeks.  In most instances, the removal can 
be accomplished in the outpatient clinic.  However, if visibility is poor and/or the patient is 
extremely uncomfortable, the removal should be completed in Labor and Delivery where 
anesthesia can be administered and good lighting and adequate retraction are more 
accessible. 
 
* If the patient experiences preterm labor that does not respond promptly to tocolysis, the 
cerclage should be removed at the time progression in labor appears to be inevitable. In 
most instances, the cerclage should be removed if the patient experiences preterm 
premature rupture of membranes. 
 
* In highly selected circumstances, where placement of the cerclage may be unusually 
difficult, or where the patient declines surgery, positioning of a cervical pessary may be an 
acceptable alternative. 
 
* Some patients with an extremely short cervix may be candidates for an abdominal 
cerclage. This procedure is usually performed laparoscopically (consult with Dr. Moawad) 
 
REFERENCE 
 
Berghella V, Ludmir, Owen J. Cervical insufficiency IN Gabbe’s Obstetrics. Normal and 
Problem Pregnancies (8th ed), Elsevier, 2021, pp. 645-662. 
 
January 2022  



PREVENTION OF INFECTION FOLLOWING CESAREAN 

DELIVERY 

Patrick Duff, M.D. 

EPIDEMIOLOGY 

1 

Infection is the most common complication following cesarean 
delivery. The two major infections are endometritis and wound 
infection (surgical site infection). The frequency of each of these 
infections varies with the patient population, the type of cesarean 
(scheduled versus unscheduled), the surgical techniques employed, 
and the consistency with which prophylactic antibiotics are used. 

The most important risk factors for endometritis are socioeconomic 
status of the patient, duration of labor, duration of ruptured 
membranes, number of internal vaginal examinations after rupture of 
membranes, duration of internal fetal monitoring, and the presence of 
co-existing infections such as bacterial vaginosis and group B 
streptococcal colonization. The principal risk factors for wound 
infection are obesity, diabetes, smoking, duration of surgery, blood 
loss, and closure technique. 

PREVENTION OF ENDOMETRITIS 

The following interventions are based on Level I evidence and merit a 
Level A recommendation. 

• Administer prophylactic antibiotics within the hour prior to
surgery.

o Cefazolin - 2 grams IV given as a bolus prior to
surgery

o Azithromycin - 500 mg IV given as an infusion over
one hour prior to surgery

• Cleanse the vaginal canal with a solution of povidone-iodine
just prior to surgery.

• Remove the placenta by traction on the umbilical cord rather
than by manual extraction.
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PREVENTION OF WOUND INFECTION (SURGICAL SITE 
INFECTION) 

The following interventions are based on Level I evidence and merit a 
Level A recommendation. 

• Administer prophylactic antibiotics within the hour prior to
surgery, as noted above.

• Prepare the surgical site by clipping, rather than shaving, the
hair and by scrubbing the skin with chlorhexidine.

• Close the deep subcutaneous layer (if greater than 2 cm in
thickness) with a resorbable suture such as 3-0 Vicryl.

• Close the skin with a subcutaneous monofilament suture.
• In patients at significantly increased risk for wound infection

(e.g., high BMI), apply a negative pressure wound dressing.

REFERENCE 

Duff P. Maternal and perinatal infection in pregnancy: bacterial. IN 
Landon MB, Galan HL, Juaniauz ERM, et al. Gabbe's Obsetrics (8th

edition), Elsevier 2021. 































MANAGEMENT OF 

DIABETES IN 

PREGNANCY 



Continuous Glucose Monitoring 

Robert Egerman, M.D. 

Purpose: Continuous glucose monitoring (CGM) is a means of measuring glucose 

values on a continual basis. Advantages of this methodology include avoidance of 

painful and uncomfortable capillary finger-sticks and frequent self-monitoring of blood 

glucose measurements throughout pregnancy. 

Mechanism 

To understand the mechanism of the sensor, note that in the presence of glucose 

oxidase, glucose is converted to gluconic acid. Peroxide is generated, and this 

compound reacts with a platinum electrode which creates an electric current. 

The CGM device works by using a sensor within the subcutaneous or interstitium 
connected to a transmitter on the surface of the skin. The electrical current that is 
produced travels from the sensor to the transmitter. The transmitter sends 
radiofrequency waves to a wireless receiver (smart phone). The receiver detects the 
data, processes the information and calculates and displays the glucose values. 

1 

These measurements are typically performed every 5 to 15 minutes. The CGM values 

should be within 10 percent or less of measurements from capillary glucose values. The 

device needs to be changed every 7-14 days, as well as calibrated with self-glucose 

measurements. 

Glucose oxidase 

Glucose 

electrons 

_P_la_ti_nu_m_El_ect_r_o_de_ ----., m 

Indications 

Poor glycemic control requiring frequent self-monitoring finger sticks 

Hypoglycemia unawareness 

Frequent episodes of hypoglycemia 

Nocturnal hypoglycemia 



DIABETES IN PREGNANCY: INDICATIONS FOR DELIVERY 

Robert Egerman, M.D. 

Condition General Timing 

Pregestational Term 
diabetes-
well controlled 

-
-

No fetal growth 
restriction or 
preeclampsia or other 
complication 
otherwise the 
complicating condition 
takes precedence 
over the delivery 
timing 
Pregestational Late preterm: 
diabetes- with 34 017 to 36 617 weeks 
vascular Or 
complications, poor Early term 
glycemic control or 37 017 to 38 617 weeks 
prior stillbirth 
Gestational diabetes Term 
well controlled on 
diet 
Gestational diabetes Term 
well controlled on 
medications 
Gestational diabetes Late preterm: 
poorly controlled 34 017 to 36 617 weeks 

Or 
Early term 
37 017 to 38 617 weeks 

References 

ACOG Committee Opinion 831, July 2021, 

SMFM Guidelines 

November 2021 

Suggested Specific 
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SPLIT DOSE INSULIN 
 

Patrick Duff, M.D. 
 

• Split-dose insulin refers to twice-daily doses of an 
intermediate insulin (Humulin Lente, Humulin NPH, Novolin I, 
Novolin N) and a short acting (regular) or rapid acting insulin 
(Lispro or Aspart). 

 
• This regimen is relatively easy for patients to use and usually 

provides very good control for those individuals who do not 
have severe insulin dependency, particularly patients with 
newly-diagnosed gestational diabetes who have not 
responded favorably to diet and oral hypoglycemic therapy. 

 
• The two doses should be administered approximately 30 

minutes before the morning and evening meals. 
 

• Initial calculation of total insulin dose in a patient who is not 
presently taking insulin: 

 
TRIMESTER 
 

INITIAL INSULIN DOSE 

First 0.7-0.8 units/kg of actual body 
weight 

Second 
 

1.0 unit/kg of actual body weight 

Third 
 

1.2 units/kg of actual body weight 

 
 

• Two-thirds of the total dose should be in the form of 
intermediate-acting insulin. 

• One-third of the total dose should be in the form of shorter 
acting insulin. 

• Two-thirds of the intermediate acting insulin should be given 
in the morning. 

• One-third should be given in the evening. 
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• The shorter acting insulin should be evenly divided between 
morning and evening 

• Example:  A patient at 26 weeks gestation weighs 70 kg.  Her 
total insulin dose should be 70 units – 46 units of intermediate 
insulin and 24 units of shorter acting insulin.  30 units of 
intermediate insulin should be given in the morning, and 26 
units should be given in the evening.  12 units of shorter acting 
insulin should be given each morning and evening. 

• The goals of therapy are to consistently achieve fasting 
sugars of less than or equal to 95 mg/dl and one-hour 
postprandial sugars less than or equal to 140 mg/dl. 

• Guidelines for correcting abnormal values 
 
 
ABNORMAL GLUCOSE VALUE INSULIN ADJUSTMENT 

 
Fasting Evening intermediate insulin 
1 hour after breakfast Morning short acting 
1 hour after lunch Morning intermediate insulin 
1 hour after dinner Evening short acting 

 
• As a general rule, try to adjust the value that is the most 

consistently abnormal, i.e, change one dose at a time.  
However, some patients may be so poorly controlled that all 
doses require adjustment. 

• Usually one unit of insulin will decrease the serum glucose by 
about 15 points. 

 
REFERENCE 
 
Landon MB, Catalano PM, Gabbe SG. Diabetes mellitus complicating 
pregnancy. IN Gabbe’s Obstetrics. Normal and Problem Pregnancies 
(8th edition), Elsevier, 2021, pp 871-907. 
 
January 2022 
 
 
 



EPIDEMIOLOGY 

PUERPERAL ENDOMETRITIS 

PATRICK DUFF, M.D. 
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Endometritis occurs in less than 5% of patients having a vaginal 
delivery and in a significantly higher number of patients having 
cesarean delivery. The actual frequency depends upon the patient 
population, whether the cesarean was scheduled or unscheduled, 
and the steps taken by the physician to reduce the frequency of 
infection. The principal risk factors for endometritis are cesarean 
delivery, duration of labor, duration of ruptured membranes, number 
of internal vaginal examinations, and patient demographics. 

MICROBIOLOGY 

Endometritis is a polymicrobial, mixed aerobic-anaerboic infection. 
The principal pathogens are aerobic and anaerobic streptococci 
(Peptococci and Peptostreptococci species), anaerobic gram
negative bacilli (Bacteroides and Prevotella species), aerobic gram
negative bacilli (E. coli, Klebsiel/a, and Proteus species), and aerobic 
gram-positive cocci (enterococci, staphlylococci, and group B 
streptococci). These organisms are part of the normal vaginal flora 
and are introduced into the upper genital tract and, ultimately the 
peritoneal cavity, during the course of labor with ruptured 
membranes. 

CLINICAL MANIFESTATIONS 

The most common clinical manifestations are fever within 24-36 
hours of delivery, maternal tachycardia, tachypnea, increased uterine 
tenderness, and, rarely, purulent lochia. 

DIFFERENTIAL DIAGNOSIS 

Endometritis is almost entirely a clinical diagnosis based on the 
above clinical findings in the absence of any other localizing sign of 
infection. The peripheral white blood cell count is usually elevated, 
with a predominance of neutrophils. Blood cultures should be 
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obtained in patients who are immunosuppressed, who seem septic at 
the time of diagnosis, and who fail to respond promptly to therapy. 

In the initial differential diagnosis of postpartum fever, endometritis is, 
by far, the number one consideration. Other entities include 
extensive atelectasis, respiratory tract infection, and pyelonephritis. 
Subsequently, in patients who fail to respond promptly to treatment, 
the following conditions must be considered: resistant microorganism, 
wound infection, septic pelvic vein thrombophlebitis, pelvic abscess, 
retained placental fragments, and drug fever. 
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Management of the patient who fails to respond to respond promptly 
to therapy is outlined below: 

• Begin treatment with clindamycin plus gentamicin
• If poor response, add ampicillin to cover for

enterococci 
• If poor response, evaluate for wound infection and

add vancomycin plus/minus incision and drainage 
• If poor response, evaluate for:

o Pelvic abscess - CT scan followed by l&D
o Septic pelvic vein thrombophlebitis - CT

scan followed by parenteral anticoagulation 
o Retained placental tissue - Ultrasound

followed by surgical curettage 
o Drug fever - CBC to identify eosinophilia,

then discontinue antibiotics 

PREVENTION 

In patients having cesarean delivery, three key interventions are of 
proven value in reducing the frequency of postoperative endometritis: 

• Administer intravenous preoperative antibiotics - cefazolin
(2grams x 1) plus azithromycin (500 mg x 1)

• Cleanse the vagina preoperatively with a solution of
povidone-iodine

• Remove the placenta by traction on the cord rather than by
manual extraction

Reference: Duff P. Maternal and perinatal infection in pregnancy: 
Bacterial. IN Landon MB, Galan HL, Jauniauz ERM, et al. Gabbe's 
Obstetrics (8th edition) Elsevier 2021. 



SCREENING FOR GROUP B STREPTOCOCCAL INFECTION IN 

PREGNANCY 

Patrick Duff, M.D. 

EPIDEMIOLOGY 
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The group B streptococcus (GBS), Streptococcus agalactiae, is one 
of the two major causes of neonatal sepsis, pneumonia, and 
meningitis. E. coli is the other dominant pathogen. Approximately 
25% of pregnant woman are colonized with GBS in the lower genital 
tract and/or rectum, and the organism is then transmitted to the 
fetus/neonate during the process of labor and delivery. The principal 
risk factors for early-onset neonatal GBS infection (infection within the 
first 7 days of life) are prematurity, prolonged rupture of membranes 
(usually defined as> 18 hours), and intrapartum fever (usually due to 
chorioamnionitis). Treatment of colonized women with intrapartum 
prophylactic antibiotics has been invaluable in reducing the frequency 
of neonatal GBS infection to extremely low levels (0.34 - 0.37 cases 
per 1000 live births). 

DIAGNOSIS 

All patients should be screened for GBS colonization at 36-37 weeks 
gestation. In addition, patients with preterm labor or preterm PPROM 
should be screened at the time they are admitted to Labor and 
Delivery. 

Patients who previously had an infant with GBS infection should 
always be considered to be colonized and do not require screening in 
the next pregnancy. Similarly, patients who have had GBS 
bacteriuria at any point in pregnancy should be considered colonized 
and do not require rescreening. Patients who were colonized with 
GBS in a previous pregnancy have approximately a 50% probability 
of being colonized in a subsequent pregnancy. Some clinicians 
simply consider them to be recolonized and do not re-screen; others 
will re-test in a subsequent pregnancy. 

The standard of care today for identification of GBS colonization is 
culture. The specimen should be obtained by swabbing the lower 
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third of the vagina, perineum, and perianal area and then plating the 
swab in selective media. 

Rapid NAA Ts for identification of GBS colonization have been 
developed, but they are not as sensitive as culture in identifying 
patients with low levels of bacterial colonization. Moreover, not all 
clinical laboratories are able to offer this type of sophisticated testing 
on a 24/7 basis. 

TREATMENT 

Patients who are colonized with GBS should be treated during labor 
with prophylactic antibiotics to reduce the frequency of maternal and 
neonatal infection. The preferred agent for prophylaxis is penicillin, 3 
million units IV every 4 hours until delivery. An alternative first-line 
agent is ampicillin, 2 grams IV initially, then 1 gram every 4 hours 
until delivery. 

If the patient has a mild allergy to penicillin, the drug of choice is 
cefazolin, 2 grams IV initially, then 1 gram every 8 hours until 
delivery. Testing for cefazolin susceptibility is not necessary because 
100% of strains of GBS are sensitive to this antibiotic. 

If the allergy to penicillin is severe, cefazolin should not be used. The 
possible alternative agents are: 

• Clindamycin - 900 mg IV every 8 hours until delivery
• Vancomycin - 20 mg/kg every 8 hours until delivery

o Maximum of 2 grams per single dose
o Antibiotic should be infused over 1-2 hours

In our facility, 100%> of strains of GBS are sensitive to vancomycin. 
However, only 85 to 90% of strains are sensitive to clindamycin. 
Therefore, in colonized patients with a severe penicillin allergy, 
clindamycin susceptibility testing must be performed. 

REFERENCE 

ACOG Committee Opinion Summary No. 797. Prevention of group B 
streptococcal early-onset disease in newborns. Obstet Gynecol 2020; 
135: 489-91. 



Fetal Aneuploidy Screening and Prenatal Diagnosis 
Daniel Wiesman, M.S. 
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Background Information 

Chromosome abnormalities occur in ~1/150 live births. Aneuploidy is defined as having 
extra or missing whole chromosomes, and microdeletions and duplications refer to loss 
or gain of a small portion of a chromosome and are known as copy number variants 
(CNVs). Trisomy 21, trisomy 18, and trisomy 13 account for the majority of cases, and 
risk for aneuploidy increases with maternal age. The prevalence for CNVs is 0.4%, and 
they occur independent of maternal age. 

 
Current Guidelines 

ACOG recommends offering screening and diagnostic testing to all patients regardless 
of maternal age or risk of chromosomal abnormality. Screening for aneuploidy and CNVs 
utilizes ultrasound, serum analytes, and cell-free DNA screening. Diagnostic options 
include CVS or amniocentesis.  

• If screening is accepted, patients should have one approach and should not have 
multiple screening tests performed.  

• All patients should be offered a second trimester ultrasound for fetal defects (ideally 
between 18-22 weeks). 

• Patients with negative screening results should be counseled they have substantially 
decreased risk for fetal aneuploidy, but normal testing does not ensure an unaffected 
fetus. 

• Patients with positive screening test results for fetal aneuploidy should undergo 
genetic counseling, comprehensive ultrasound, and opportunity for diagnostic testing. 

• Patients with failed cell-free DNA screen should be informed that test failure is 
associated with an increased risk of fetal aneuploidy. Genetic counseling, 
comprehensive ultrasound, and opportunity for diagnostic testing are recommended, 
as opposed to simply repeating the cell-free DNA screen. 

• If an increased NT or fetal anomaly is confirmed using ultrasound, the patient should 
be offered genetic counseling and diagnostic testing. Comprehensive ultrasound is 
recommended. 

 
 
 
 
 
 
 
 
 
  



Fetal Aneuploidy Screening and Prenatal Diagnosis 
Daniel Wiesman, M.S. 

2 

Protocols 
 
Cell-free DNA Screening (LAB5463): 
• Primary screening tool offered to all pregnant women. 
• Viability ultrasound (OBUS – 30min) is recommended. 
• NT measurement is NOT recommended. 
• Anatomy ultrasound at 20 weeks is recommended (OBUS – 45min). 
• Patients with a positive screening test result for fetal aneuploidy should undergo 

genetic counseling (REF326) and a comprehensive ultrasound evaluation (OBUS- 
90min) with an opportunity for diagnostic testing to confirm results.  

• Patients with an indeterminate result for fetal aneuploidy should undergo genetic 
counseling (REF326) and a comprehensive ultrasound evaluation (OBUS- 90min) 
with an opportunity for diagnostic testing to confirm results. 

 
First Trimester Anatomy Ultrasound (OBUS- 45min): 
• Indications include: 

o Maternal diabetes 
o Prior fetal abnormality 
o Abnormal first trimester ultrasound 

• If abnormal, should undergo genetic counseling (REF326) and a comprehensive 
ultrasound evaluation (OBUS- 90min) with an opportunity for diagnostic testing to 
confirm results. 

 
NT Ultrasound/ First Trimester Screening (OBUS- 45min): 
• NT should be measured 11w3d to 13w6d (CRL 45-84mm), preferably >12w0d. 
• If NT is normal and first trimester serum screen is normal then anatomy ultrasound at 

20 weeks is recommend (OBUS- 45min). 
• If NT is abnormal (>3mm), patients should undergo genetic counseling (REF326) and 

a comprehensive ultrasound evaluation (OBUS- 90min) with an opportunity for 
diagnostic testing to confirm results. 

• If NT is abnormal (>3mm), patients should undergo fetal echocardiogram (REF67). 
• If first trimester serum screen is abnormal, patients should undergo genetic counseling 

(REF326) and a comprehensive ultrasound evaluation (OBUS- 90min) with an 
opportunity for NIPS (LAB5463) or diagnostic testing to confirm results. 

 
Quad Screening (LAB5308): 
• Only should be offered if no aneuploidy screening was previously performed. 
• If normal, then anatomy ultrasound at 20 weeks is recommend (OBUS- 45min). 
• If abnormal, patients should undergo genetic counseling (REF326) and a 

comprehensive ultrasound evaluation (OBUS- 90min) with an opportunity for NIPS 
(LAB5463) or diagnostic testing to confirm results. 
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Chorionic Villus Sampling (OBUS- 45min):  

• Should be performed at 10-14 weeks, preferably >12 weeks. 
• Dr. McLean and Dr. Genc both perform transabdominal CVS 

o Transcervical CVS offered at provider discretion. 
• Notify MFM fellows so one can participate. 
• Outpatient: Quest Diagnostic paper test requisition must be completed and 

accompany specimen. 
o Specimen must be logged into specimen log book in specimen closet 

• Inpatient: Cytogenetics must be ordered via miscellaneous EPIC order 
(LAB2002). 

o UF Path lab does not accept CVS specimens. 
o Test name, test #, and lab name must be provided. Comments are 

recommended but not required. 
o ARUP or Mayo test order form must be filled out and uploaded into Media 

tab. 
 
Amniocentesis (OBUS- 45min): 

• Should be performed at greater than or equal to16 weeks. 
• May be performed for conventional karyotype or microarray. 
• All MFM faculty, except Dr. Abu-Rustum, perform amniocentesis. 
• Notify MFM fellows so one can participate. 
• Outpatient: Quest Diagnostic paper test requisition must be completed and 

accompany specimen 
o Specimen must be logged into specimen log book in specimen closet 

• Inpatient: Cytogenetics must be ordered via miscellaneous EPIC order 
(LAB2002). 

o Test name, test #, and lab name must be provided. Comments are 
recommended but not required. 

o ARUP or Mayo test order form must be filled out and uploaded into Media 
tab 

o Alternatively, UF Path Lab will perform karyotype on amniotic fluid, but will 
not perform chromosomal microarray analysis on amnio specimen. 

 

References 
• Rose, Nancy C., et al. "Screening for fetal chromosomal abnormalities: ACOG practice 

bulletin, number 226." Obstetrics & Gynecology 136.4 (2020): e48-e69. 
• American College of Obstetricians and Gynecologists. "Practice bulletin no. 162: 

Prenatal diagnostic testing for genetic disorders." Obstetrics and gynecology 127.5 
(2016): e108-e122. 
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Infection Epidemiology 

A Fecal-oral transmission 

B Parenteral 
Sexual contact 
Perinatal 

C Parenteral 
Sexual contact 
Perinatal 

D Parental 
Sexual contact 
Perinatal 

E Fecal-oral transmission 

HEPATITIS IN PREGNANCY 

Patrick Duff, M.D. 

Clinical Diagnosis of 
Manifestations Infection 
Jaundice, Hepatitis A -lgM 
hepatomegaly and 
tenderness, acholic 
stools, darkened urine 
Usually asymptomatic Hepatitis B surface 

antigen 
Hepatitis B e antigen 
in some patients 
PCR - viral load 

Usually asymptomatic Hepatitis C antibody 
PCR - viral load 

Usually asymptomatic Hepatitis D antigen 
Hepatitis D antibody 

Same as for hepatitis Hepatitis E antibody 
A 

Perinatal Management 
Complications 

Carrier state - rare Supportive care 
Perinatal transmission Hepatitis A vaccine 
- rare pre- and post-

exposure 
Perinatal transmission HBIG within 12 hours 
Rate is very high of birth 
when mother also is Begin HBV series 
positive for hepatitis B prior to hospital 
e antigen discharge 

For mothers with a 
Chronic liver disease viral load > 1 million 

copies/ml, treat with 
tenofovir, 300 mg 
daily from 28 weeks 
until delivery 

Perinatal transmission Cesarean delivery for 
is significantly patient infected with 
increased in presence both HBC and HIV 
of HIV infection and Strongly consider 
high viral load cesarean delivery if 

viral load is > 2 million 
Chronic liver disease 
Perinatal transmission lmmunoprophylaxis 

for hepatitis B is fully 
protective 

Carrier state - rare Supportive care 
Perinatal transmission Hepatitis E vaccine 
- rare

Reference:Duff P. Maternal and fetal infections. IN Creasy and Resnik: Maternal-Fetal Medicine. Elsevier, 2019, pp. 862-919. 
November 2021 









HUMAN IMMUNODEFICIENCY VIRUS INFECTION 

EPIDEMIOLOGY 
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Human immunodeficiency virus infection is caused by a single
stranded, enveloped RNA retrovirus. Two major strains of the virus 
have been identified: HIV-1 and HIV-2; each has several sub-strains. 
HIV-1 infection is more widely prevalent throughout the world and 
certainly in the United States. 

The most common mechanism of transmission is sexual contact. The 
principal risk factors for sexual transmission of HIV infection are 
multiple partners, unprotected coitus, coitus during menses, coitus in 
the presence of ulcerated genital tract lesions (specifically, syphilis, 
herpes, and chancroid), and traumatic sexual contact, e.g., from 
sexual assault. Intravenous drug use and perinatal transmission are 
also important mechanisms of transmission of HIV infection. 

CLINICAL MANIFESTATIONS 

The initial stage of infection is termed the acute retroviral illness, 
and the clinical presentation is similar to severe influenza. Patients 
then enter the latent phase of illness, which, with proper treatment, 
may extend for several decades. The late symptomatic stage of 
infection is characterized by malignancies, such as Kaposi's sarcoma 
and non-Hodgkin's lymphoma, and a variety of opportunistic 
infections caused by pathogens such as: 

• Candida albicans

• Cryptococcus neoformans

• Cytomegalovirus

• Herpes simplex

• Mycobacterium avium intracel/ularae

• Mycobacterium tuberculosis

• Pneumocystis jiroveci

• Toxoplasma gondii
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DIAGNOSIS 

• All pregnant women should be screened for HIV infection at
the time of the first prenatal appointment. The opt-out
strategy is superior to the opt-in strategy in identifying
infected patients.

• Screening should be repeated at the beginning of the third
trimester if the patient has continued risk factors for infection.

• The initial screening test is the HIV-1/2 Antigen and
Antibody, Fourth Generation EIA.

• If this test is positive, the laboratory should perform the HIV-
1/HIV-2 Antibody Differentiation Immunoassay (Multispot
Test). If this test is positive, it confirms the diagnosis and
distinguishes between HIV-1 and HIV-2.

• If the Antibody Differentiation Immunoassay is negative or
indeterminate, the laboratory should then reflexly test for HIV
RNA by PCR. If this test is positive, the diagnosis is
confirmed. If it is negative, the patient should be re-tested in
3-4 months to determine if seroconversion has occurred.

ADDITIONAL LABORATORY STUDIES IN SEROPOSITIVE 

PATIENTS 

• CD4 count

• CD4/CD8 ratio

• CMV serology

• Complete blood count with differential

• Comprehensive metabolic panel

• Hepatitis B surface antigen

• Hepatitis C antibody

• Quantiferon Gold Test for TB (followed by chest x-ray if
positive)

• Toxoplasmosis serology

• Treponema pallidum antibody

• Viral load (repeat in third trimester to determine mode of
delivery)
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MANAGEMENT 

Antiretroviral Therapy 

• All patients should be treated with highly active anti-retroviral
therapy (HAART) once the diagnosis is established. Types
of medication include:

o Nucleotide reverse transcriptase inhibitors
o Nucleoside reverse transcriptase inhibitors
o Fusion inhibitors
o lntegrase inhibitors
o Protease inhibitors

• Therapy should consist of 3 to 4-drug regimens, based upon
the patient's prior response to treatment, if applicable, and/or
the resistance pattern of the HIV organism. A member of the
Division of Infectious Diseases/Department of Medicine is
available in the Monday morning HROB clinic to assist in
planning therapy for these patients.

Vaccinations to Prevent Opportunistic Infections 

• COVID-19

• Hepatitis 8

• Influenza

• Pneumococcal
o 13 serovalent
o 23 serovalent
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Prophylactic Antibiotics to Prevent Opportunistic Infections 

Pathogen Indications 
Prophylaxis 

for Antibiotic Regimen 

Candida a/bicans 

Cryptococcal 
neoformans 

Recurrent severe 
oropharyngeal and/or 
vulvovaginal infection 
Maintenance after 
treatment of acute 
infection 

Fluconazole, 150 mg 
orally each day 

Fluconazole, 200 mg 
orally each day 

Herpes simplex Multiple 
recurrences 
prevention 
recurrent 
near term 

frequent Acyclovir, 400 mg 
or orally twice daily (x 3 
of per day in late 

infection pregnancy) OR 

Mycobacterium avium CD4 count <50 
intracellularae cells/mm3 

Pneumocystis jiroveci CD4 count < 200 
cells/mm3 

TB 

Toxoplasma gondii 

Positive Quantiferon 
Gold, negative chest 
x-ray

CD4 count < 100 
cells/mm3 

Valacyclovir, 1000 
mg orally each day 
Azithromycin, 1200 
orally each week OR 
Clarithromycin, 500 
mQ orally twice daily 
Trimethoprim
sulfamethoxazole DS 
daily or 3 x week 
INH, 300 mg orally 
each day combined 
with vitamin B6, 50 
mg orally each day x 
9 months 
Trimethoprim
sulfamethoxazole DS 
orally each day or 3 x 
weekly 
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Delivery 

• If the patient's viral load is less than 1000 copies/ml (ideally
less than 50 copies/ml}, she is a candidate for vaginal
delivery.

o Allow spontaneous labor unless the pregnancy
extends to 41 weeks

o Avoid induction of labor when the cervix is very
unfavorable

o Avoid rupture of membranes if possible
o Avoid application of a scalp electrode unless

absolutely necessary
o Avoid instrumental delivery if possible
o Avoid episiotomy unless absolutely necessary
o Minimize risk of vaginal/perinea! laceration
o Administer prophylactic intravenous zidovudine during

labor
■ 2 mg/kg loading dose over one hour
■ 1 mg/kg each hour until delivery

• If the patient's viral load is > 1000 copies/ml, she should be
scheduled for a cesarean delivery at 38 weeks gestation

o Administer prophylactic intravenous zidovudine (as
above) for 3 hours prior to surgery

REFERENCES 

Duff P. Maternal and fetal infections IN Creasy & Resnik's Maternal
Fetal Medicine. Principles and Practice. 2019, Elsevier, pp 862-919. 

Duff P. Prevention of opportunistic infections in women with HIV 
infection. Clin Obstet Gynecol 2019; 62: 816-22. 

November 2021 









Chronic Hypertension in Pregnancy 

Robert Egerman, M.D. 

Frequency: 1-2% of pregnancies 

Definition: 

Non-pregnant reference per American College of Cardiology and the American Heart 
Association 

Cate S stolic Diastolic 
Normal < 120 mm H < 80 mm H 
Elevated 120-129 m < 80 mm H 

130-139 m
� 140 mm H � 90 mm H 

Pregnancy categories per ACOG 

Category Definition 
Hypertension Systolic� 140 or diastolic� 90 mm Hg 

measured on 2 occasions 4 hours 
apart 

Severe Range Hypertension Systolic� 160 or diastolic� 110 mm 
Hg measured on 2 occasions 4 hours 
apart 

Chronic Hypertension Hypertension diagnosed before 
pregnancy or before 20 weeks 
gestation or hypertension first 
diagnosed during pregnancy that does 
not resolve postpartum 

Chronic Hypertension with Preeclampsia in a patient with 
Superimposed Preeclampsia hypertension before pregnancy or 

before 20 weeks gestation 

Blood pressure measurement: 

Patient should be seated with feet on the floor or in bed with head of bed elevated 30 
degrees 

Cuff length should be 1.5 x of arm circumference 
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Cuff width should be 40% or greater of arm circumference 

Cuff bladder should encircle 80% of arm circumference 

Home blood pressure monitoring: 

Wrist cuff may not be accurate 

Confirm accuracy with clinic sphygmomanometer 

Check Consumer Reports® for updated optimal product selection [Omron, etc] 

Risks: 

Maternal 

Cerebrovascular accident [x 5 fold increase] 

Renal failure [x 5] 

Pulmonary edema [x 5] 

Indicated preterm birth 

Superimposed preeclampsia 

Gestational diabetes [x 1. 6] 

Placental abruption 

Cesarean delivery 

Long-term risk for cardiovascular disease 

Fetal 

Fetal growth restriction 

Low birth weight [20%] 

Preterm delivery [30%, indicated] 

Anomalies [x 1.4] 

Stillbirth [x 4] 
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Evaluation of patient: 

History 

Antecedent hypertension 

Other medical conditions 

Antecedent preeclampsia 

Medication or drug or ethanol use 

Physical examination 

Blood pressure in both arms ideally 

Pulse 

Is there proptosis or a goiter or an intrascapular hump or abdominal striae? 

Are the lungs clear? 

Are there murmurs or gallops on cardiac auscultation? 

Are there flank bruits? 

Are the dorsalis pedis and radial pulses concordant? 

Laboratory assessment 

Comprehensive metabolic panel 

TSH 

CBC with differential 

A1c if indicated 

Urine protein to creatinine ratio [< 0. 15 means < 300 mg of protein in 24 hours] 

12-lead ECG or echocardiogram as appropriate
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Assess for secondary causes 

Findings Concern Investigation 

Labile blood pressure Pheochromocytoma 24 hour urine metanephrines 
Palpitations, pallor, and catecholamines 
dizziness 
Snoring Sleep apnea Sleep study 
Muscle cramps (from Primary * Most cases of hypokalemia 
hypokalemia) hyperaldosteronsism during pregnancy are due to 

Secondary vomiting or to physiologic 
hyperaldosteronism changes. 

Aldosterone to renin ratio 
Renal ultrasound and doppler 
Late night salivary cortisol 3 
times upper limit of normal or 
urinary free cortisol 4 times 
upper limit of normal 

Weight loss, palpitations, Hyperthyroidism TSH, Free T4 
heat intolerance, anxiety 
Edema, fatigue, urinary Kidney disease Urinalysis, serum creatinine 
frequency 
Discordant distal pulses or Coarctation Echocardiogram or CTA or 
history of aortopathy MRI 

Treatment: [Below pertains to treating chronic hypertension, NOT preeclampsia 

or superimposed preeclampsia] 

When to start treatment? This is somewhat controversial. 

Always ask the question, Is this preeclampsia? 
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Magee et al, N Engl J Med 2015, randomized roughly 500 patients to tight [diastolic 

target 85 mm Hg] versus less tight [diastolic target 100 mm Hg]. Most patients were on 

labetalol. There were no differences in primary outcome of pregnancy loss, NICU care, 

SGA or neonatal respiratory complications. Regarding secondary outcomes, there were 

higher risks for severe maternal hypertension, thrombocytopenia and transamninitis in 

the less tight control group. 

Begin therapy when blood pressure reaches 150 mm Hg systolic or 95 mm Hg diastolic. 

For those with end organ damage [cardiac disease, renal disease, vascular or eye 
disease] or advancing maternal age, a lower threshold can be considered. 

Goal should be blood pressure around 140 mm Hg systolic and 90 mm Hg diastolic. 

Again, a lower threshold (130 mm Hg systolic or 80 mm Hg diastolic) can be 
considered for those with end organ damage. 



abetalol 

lifedipine 
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Be careful in the setting of fetal growth restriction to not lower maternal blood pressure 
too much. 

May need inpatient assessment when systolic� 150 mm Hg or diastolic� 100 mm Hg. 

Begin low dose aspirin (81 to 162 mg/day) at 12 weeks gestation. 

Nifedipine and labetalol are the preferred antihypertensive agents. 

Medications 
Dosage 

200-2,400 mg/ d orally in two to three 
divided doses. Commonly initiated at 
100-200 mg twice daily

30-120 mg/ d orally of an extended-release
preparation. Commonly initiated at 30-60
mg once daily ( extended-release)

Antenatal testing 

Condition Gestational age to begin 
testing 

Chronic hypertension 32 weeks gestation 
Controlled with 
medications 
Poorly controlled or At the time of diagnosis or 
associated with medical the gestational age when 
disorders delivery would be 

considered for abnormal 
results 

Comments 

Potential bronchoconstrictive effects. 

Avoid in women with asthma, preexisting 
myocardial disease, decompensated cardiG 
function, and heart block and bradycardia. 

Do not use sublingual form. 

Immediate-release formulation should 
generally be reserved for control of severe 
acutely elevated blood pressures in 
hospitalized patients. Should be avoided ir 
tachycardia. 

Frequency of fetal 
testing 
Weekly 

Twice weekly or 
individualized 



Delivery timing 

Condition General Timing Suggested Specific 
Timing 

Chronic hypertension: Early term [37 on to 38 6n 38 0/7 to 39 6/7 weeks 
isolated, controlled, weeks] or Term 
uncomplicated, no 
medication 
Chronic hypertension: Early term [37 on to 38 6n 37 017 to 39 6/7 weeks 
isolated, uncomplicated, weeks] or Term 
controlled on medication 
Chronic hypertension: Late preterm [34 on to 36 36 0/7 to 37 6/7 weeks 
difficult to control need 6n weeks] 
medication adjustments Early term [37 on to 38 6n 

weeks] 

Postpartum 

Blood pressure goal is systolic< 150 mm Hg or diastolic< 90 mm Hg, although these 
measurements are maximums and typically should be lower. 

Follow up blood pressure check in clinic within the week of hospital discharge. 

Avoid estrogen containing contraceptive in the setting of uncontrolled hypertension. 

Give precautions of swelling, fatigue, headache, abdominal pain or shortness of breath 

requires a return for evaluation. 

References 

ACOG, UpToDate 
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INDUCTION OF LABOR 
 

Patrick Duff, M.D. 
 
INDICATIONS FOR INDUCTION OF LABOR 
 
Fetal indications include, but are not limited to, the following: 

• Fetal death in utero 
• Non-reassuring fetal status, based on antenatal testing with ultrasound 

(amniotic fluid volume, umbilical artery Doppler velocimetry) and fetal 
heart rate monitoring 

• Severe fetal growth restriction 
• Fetal anomaly that requires urgent correction ex utero – e.g., 

progressive urinary tract obstruction or gastroschisis with evidence of 
fetal bowel obstruction and/or perforation 

 
Maternal indications include, but are not limited to, the following:  

• Worsening control of diabetes 
• Worsening control of hypertensive disorder 
• Worsening control of severe cardiopulmonary disease 
• Worsening control of severe renal disease 
• Preterm premature rupture of membranes 
• Premature rupture of membranes at term 

 
THE MODIFIED BISHOP SCORE 

• The choice of method of induction is dependent upon whether the 
cervix is favorable or unfavorable for induction of labor. 

• The assessment of a “favorable cervix” is based on the modified 
Bishop Score 

 
Variable 0 Points 1 Point 2 Points 3 Points 

 
Consistency Firm 

 
Moderate  Soft  

Position in 
sagittal plane 
of vagina 

Posterior Mid-position Anterior  

Effacement 0-30% 40-50% 50-79% Greater than 
or equal to 
80% 

Dilation 
 

Closed 1-2 cm 3-4 cm > 4 cm 

Station 
 

-3 cm -2 cm -1 cm to 0 +1 to +2 cm 

 



 2 

• A Bishop score less than 4 is considered very unfavorable 
• A Bishop score of 4 to 5 is considered moderately favorable 
• A Bishop score of 6 or greater is considered very favorable 
• Having a “favorable Bishop score” does not ensure that the patient will 

deliver vaginally.  However, it does indicate that the induction should 
be successful in getting the patient into the active phase of labor. 

 
SELECTION OF METHOD OF INDUCTION 
 
BISHOP SCORE PREFERRED METHOD OF 

INDUCTION 
6 or greater Amniotomy combined with oxytocin 

infusion 
4 to 5 Insertion of foley bulb (inflate to 30 ml) 

combined with oxytocin infusion and 
early amniotomy 

Less than 4 Vaginal misoprostol, (25 micrograms 
every 3-6 hours) followed by oxytocin 
infusion when the  cervix is more 
favorable. Oxytocin may be started 4 
hours after the last dose of 
misoprostol. 
OR insertion of foley bulb combined 
with oxytocin infusion 

 
 
OXYTOCIN INFUSION REGIMENS 
 
REGIMEN STARTING 

DOSE 
(mU/min) 

INCREMENTAL 
INCREASE 
(mU/min) 

DOSAGE 
INTERVAL (min) 

Low Dose 
 

0.5-2 1-2 15-40 

High Dose 
 

6 3-6 15-40 
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KEY GUIDELINES DURING INDUCTION 
 

• Be certain that fetus is in a cephalic presentation. 
• Be certain there is no contraindication to vaginal delivery such as a 

fetal macrosomia or history of a prior vertical uterine scar or a deep 
myomectomy  

• Employ continuous fetal monitoring. Insertion of the intrauterine 
pressure catheter is desirable once amniotomy can be easily 
accomplished. 

• Do not perform amniotomy until the fetal head is well applied to the 
cervix and insertion of the amniohook is easy to accomplish. 

• Be aware that, with an unfavorable cervix, the latent phase of labor 
may extend up to 19 hours in a primigravida and up to 14 hours in a 
multigravida before it is considered “prolonged.”  Therefore, be wary 
about diagnosing a “failed induction” too soon in the labor 
process. In the latent phase of labor, wait at least 24 hours after 
the start of the oxytocin infusion and after AROM before 
diagnosing a failed induction.  Of course, individualization of care 
is always appropriate. 

• Do not use misoprostol for induction if a patient has had a prior 
cesarean delivery.  Misoprostol increases the probability of uterine scar 
dehiscence. 

• Be wary of attempting induction with oxytocin in a patient who has had 
a prior low transverse cesarean and who has an unfavorable cervix. 

• Do not routinely perform induction in an otherwise uncomplicated 
patient who is 39 weeks but who has an unfavorable cervix. 

 
REFERENCE 
 
Levine LD, Srinivas SK. Induction of labor. IN Gabbe’s Obstetrics. Normal and 
Problem Pregnancies. Elsevier, 2021, p. 226-239. 
 
 
January 2022 
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PREVENTION AND TREATMENT OF VIRAL INFLUENZA IN PREGNANCY 

Patrick Duff, M.D. 

EPIDEMIOLOGY 

Viral influenza is caused by influenza A and B viruses. Although pregnant 
women are not more likely to contract influenza than non-pregnant women, they 
are more likely to become seriously ill if they become infected. In every influenza 
pandemic, pregnant women have suffered disproportionately high morbidity and 
mortality. 

Infection is spread by respiratory droplets. The R factor ranges from 1 to 2. 

CLINICAL MANIFESATIONS AND DIAGNOSIS 

The usual clinical manifestations of influenza include high fever (in the range of 
39 degrees Centigrade), shaking chills, severe myalgias and arthralgias, 
rhinorrhea, and cough. The diagnosis usually can be established by physical 
examination alone, although detection of viral antigen in nasopharyngeal 
secretions may be helpful in confirming the clinical impression. 

PREVENTION 

The most effective ways to prevent viral influenza are to: 
• Avoid direct contact with other individuals who may be infected.
• Wear a facemask in anticipation of contact with potentially infected

persons.
• Wash hands carefully and frequently throughout the day, especially

after exposure to potentially contaminated environmental surfaces.
• Receive the annual influenza vaccine.

o Pregnant women should receive only the inactivated
intramuscular quadrivalent vaccine, not the live intranasal
vaccine.

o The optimal time for immunization is late summer through the
spring.

o Although most influenza vaccines contain trace amounts of egg
protein, multiple studies have shown that patients with a
documented egg allergy are not at increased risk for an adverse
reaction to any influenza vaccine.

o Patients with such an allergy who are still reluctant to accept the
vaccine may receive Flublok Quadrivalent, a recombinant
vaccine that is produced without the use of either the influenza
virus or chicken eggs.



• If a patient is exposed to an infected contact before receiving her
influenza vaccination, she should be given one of two forms of
prophylaxis and then vaccinated.

o Oseltamivir, 75 mg orally daily for 7 days after exposure
o Zanamivir, 2 puffs by inhalation every 24 hours for 7 days after

exposure

TREATMENT 

Supportive treatment should be started immediately once the diagnosis is 
suspected/confirmed: 

• Acetaminophen for control of pain and fever - maximum of 3 grams in
24 hours

• Rest at home until symptoms are improved and control of respiratory
secretions is secure

• Oral fluids

Antiviral therapy also should be started within 48 hours of the onset of illness: 
• Oseltamivir, 75 mg orally twice daily for 5 days
• Zanamivir, 2 puffs by inhalation, every 12 hours for 5 days

If superimposed bacterial infection is suspected, the patient should be treated 
with antibiotics such as ceftriaxone, azithromycin, and levofloxacin. 

Reference: Influenza vaccine for 2021-2022. The Medical Letter, October 4, 
2021. 

October 2021 
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EPIDEMIOLOGY 

PUERPERAL MASTITIS 

Patrick Duff, M.D. 

Approximately 3 to 5 % of women who breastfeed their infants 
develop mastitis. The principal organisms that cause this infection 
are staphylococci species and Viridans streptococci. Fissures in the 
nipple or periareolar area facilitate transmission of bacteria into the 
underlying milk ducts. 

CLINICAL MANIFESTATIONS 

• Fever
• Shaking chills
• Myalgias
• Arthralg ias
• Axillary adenopathy
• Erythema, warmth, and tenderness in one of the quadrants

of the breast

Serious complications of mastitis include sepsis and a breast 
abscess. 

DIAGNOSIS 

The diagnosis usually can be established on the basis of physical 
examination alone. In some instances, culture of the breast milk may 
be of value: 

• Suspicion of sepsis at initial presentation
• Failure to respond promptly to oral antibiotic therapy
• Suspicion of breast abscess

TREATMENT 

• The initial drug of choice for most patients is oral sodium
dicloxacillin, 500 mg every 8 hours for 7 to 10 days.

1 



• If the patient has a mild allergy to penicillin, oral cephalexin,
500 mg every 8 hours for 7 to 10 days, is the appropriate
alternative.

• If the patient has a severe allergy to penicillin, the two drugs
of choice are:

o Trimethoprim-sulfamethoxazole double strength, one
tablet orally twice daily for 7 to 10 days

o Clindamycin, 300 mg orally every 8 hours for 7 to 10
days

2 

• Patients who are seriously ill, especially if they are
immunosuppressed, or who have a suspected breast
abscess should be hospitalized and treated with intravenous
vancomycin, 1 gram every 12 hours. Incision and drainage
is necessary if an abscess is present.

REFERENCE 

Duff P. Maternal and fetal infections. IN Resnik R, Lockwood CJ, 
Moore TR, et al (eds). Creasy & Resnik's Maternal-Fetal Medicine. 
Principles and Practice (8th edition), Elsevier 2019. 



Oligohydramnios 

Robert Egerman, M.D. 

Frequency: 1 % pregnancies preterm, 4% term 

Definition: Largest vertical pocket < 2 cm or amniotic fluid index� 5 cm [For multiple 

gestations use the largest vertical pocket.] 

[The ultrasound probe must be perpendicular to the floor.] 
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Amniotic fluid is important for lung development, normal fetal movement in prevention of 

deformations and avoiding umbilical cord compression. 

Associations: 

Maternal medical conditions or medications 

Placental abruption or thrombosis/infarction 

Rupture of membranes 

Fetal causes 

Congenital abnormalities [urinary system 65%, CNS 5%, Skeletal 4%] 

Chromosomal abnormalities [8% in some series. If anomalies, consider trisomy 

13 or triploidy] 

Infection [Cytomegalovirus, Toxoplasmosis, Rubella, herpes simplex virus, 

Parvovirus] 

Growth restriction 

Post term 

Twin-to-twin transfusion 

Idiopathic 

[As a general rule, oligohydramnios in the second trimester is related to a structural 

problem. In the third trimester, oligohydramnios is usually related to uteroplacental 

insufficiency or rupture of membranes. 

Complications: 



Low birth weight 

Preterm delivery 

Pulmonary hypoplasia 

Limb contractures 

Potter's sequence 

Prognosis 

This is determined by the cause of oligohydramnios and the gestational age at delivery. 

First trimester oligohydramnios 

Third trimester oligohydramnios 

Work up: 

Typically, the outcome is poor 
er serial exams 

M survival - a 
tion survival -

Idiopathic survival -
Depends on underlying condition 
Most! favorable outcome 

Obtain history for rupture of membranes or bleeding 

20% 
20% 

Obtain history regarding all medications including NSAIDs and antihypertensives 

Confirm maternal blood pressure is normal 

Assess for rupture of membranes 

Determine fetal growth 

Detailed sonogram [this may be limited due to lack of amniotic fluid] 

If appropriate, offer maternal oral hydration 

Amnio-infusion for fetal visualization or genetic testing may be considered in some 

cases 

2 



Antenatal testing 

Condition 

Oligohydramnios 

Delivery 

Condition 

Oligohydramnios 

References 

ACOG, UpToDate 
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Gestational Age to Begin Frequency of Fetal 
Testing Testing 
At the time of diagnosis or Once or twice weekly 
the gestational age when 
delivery would be 
considered for abnormal 
results 

General Timing Suggested Specific 
Timing 

Late preterm: 36 0/7 to 37 6/7 weeks 
34 017 to 36 617 weeks 
Or 
Early term 
37 017 to 38 617 weeks 







































Frequency: 1-2% pregnancies 

Polyhydramnios 

Robert Egerman, M.D. 

Definition: Largest vertical pocket� 8 cm or amniotic fluid index� 24 cm 

Mild Moderate Severe 

Deepest pocket 8-11.9 cm 12 - 15.9 cm > 16 cm
Amniotic fluid index 24-29.9 cm 30-34.9 cm > 35 cm

Associations: 

Idiopathic [most frequent cause in approximately 40% of all cases] 

Structural anomalies: GI obstruction [esophageal or duodenal atresia, diaphragmatic 

hernia, neck mass] 

Neuromuscular disorders: anencephaly, myotonic dystrophy 

Genetic: Trisomy 18 or 21, Prader Willi, Bartter, Beckwith-Wiedemann, RASopathy 

[Noonan syndrome, Costello syndrome, AVM, neurofibromatosis type 1] 

High cardiac output: Fetal tachyarrhythmia, anemia [alloimmunization, infection 

(Parvovirus, CMV}], sacrococcygeal teratoma, placental chorangioma 

Twin-to-Twin Transfusion Syndrome 

Maternal diabetes 

Macrosomia 

Fetal hydrops 

Complications: 

pPROM 

Preterm labor 

Fetal malposition 

Abruptio Placenta 

Umbilical cord prolapse 
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Prolonged second stage of labor 

Uterine atony postpartum 

Work up: 

See chart below 

Assess for fetal anomalies 

Obtain MCA velocity with severe polyhydramnios 

Offer microarray with severe polyhydramnios 

Management of severe idiopathic polyhydramnios: 

Severe dyspnea or abdominal discomfort with or without uterine irritability -> 
amnioreduction 
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Management of preterm labor: antenatal steroids as indicated, consider indomethacin 

25 mg orally every 6 hours] for 48 hours for tocolysis and amniotic fluid- reducing effects 
if< 32 weeks gestation 

No tocolysis after 34 weeks 

Antenatal glucocorticoids as indicated before 37 weeks 

Mild Moderate Severe 
Maternal Assess for diabetes Assess for diabetes Assess for diabetes 
Fetal �etailed fetal Detailed fetal survey Detailed fetal survey 

survey 
Fetal growth Cardiac anatomy MCA velocity for anemia 
Placenta for Position of hands for Genetic counseling 

.( 
chorangioma atthrogryposis 

syndromes 
Ultrasound Stomach size for Examine face, palate. Amniocentesis, send for 
Components esophageal atresia neck and position of microarray 

head for extension 
Fetal kidneys for Lower spine for Amnioreduction if 

�bstruction sacrococcygeal indicated 
teratoma 

Continued on next Assess maternal CMP 
column Check renal function and 

calcium 
Fetal testing None Weekly at 34 weeks Weekly at 32 weeks 
Delivery 39-40 6/7 39-40 6/7 Induction at 37 weeks 
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DIAGNOSIS AND MANAGEMENT OF POST-CESAREAN WOUND 
(SURGICAL SITE) INFECTION 

Patrick Duff, M.D. 

EPIDEMIOLOGY 

Wound infection (surgical site infection) is one of the two most 
common postoperative complications of cesarean delivery. The 
frequency of wound infection varies with patient demographics, but 
with appropriate preventive measures, the rate should not exceed 
5%. The principal microorganisms are those that cause endometritis, 
combined with the skin flora, i.e., streptococci and staphylococci 
species. The major risk factors for wound infection are low 
socioeconomic status, obesity, excessive blood loss, diabetes, 
immunosuppressive disorders, smoking, and poor surgical technique. 

CLINICAL MANIFESTATIONS 

Wound infections may take one of two forms: 
• lncisional abscess - erythema, warmth, tenderness, and

induration at the incision site, combined with purulent
drainage

• Cellulitis - erythema, warmth, tenderness, and induration at
the incision site, but without purulent drainage

DIAGNOSIS 

• Usually established on the basis of physical examination
• In problematic cases, ultrasound or CT scan may be of value

in identifying a collection of purulent material in the
subcutaneous tissue.

MANAGEMENT 
• lncisional abscess

o Open and drain the wound, usually along its entire
length

o Inspect the wound carefully for evidence of fascial
dehiscence
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o Add vancomycin, 1 gram IV every 12 hours, to the
antibiotic regimen. Continue intravenous antibiotics
until the patient has been afebrile and asymptomatic
for at least 24 hours.

o Allow the wound to heal by secondary intention OR
reapproximate the wound when all evidence of
inflammation has resolved.

• Cellulitis

o Add vancomycin, 1 gram IV every 12 hours to the
antibiotic regimen. Continue intravenous antibiotics
until the patient has been afebrile and asymptomatic
for at least 24 hours.

• Once the patient has responded well to intravenous
vancomycin, she may be changed to oral trimethoprim
sulfamethoxazole, one double-strength tablet twice daily, to
complete the course of therapy.

PREVENTIVE MEASURES 

The following measures are of proven value in reducing the 
frequency of wound infection following cesarean delivery: 

• Clip rather than shave the hair at the incision site
• Prepare the skin with chlorhexidine rather than povidone

iodine
• Close the deep subcuticular layer with a resorbable multi- or

monofilament suture if the layer is more than 2 cm in
thickness.

• Close the skin with a resorbable monofilament suture.
• If the patient's BMI exceeds 30, or she is otherwise at

increased risk for a wound infection, apply a negative
pressure wound dressing.

REFERENCE 

Duff P. Maternal and perinatal infection in pregnancy: bacterial. IN 
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GESTATIONAL HYPERTENSION AND PREECLAMPSIA 
 

Patrick Duff, M.D. 
 
DEFINITIONS 
 
Mild Gestational Hypertension 

• Systolic BP greater than or equal to 140 mm Hg but less than 160 mm 
Hg 

• Diastolic BP greater than or equal to 90 mm Hg but less than 110 mm 
Hg 

• These pressures must be observed on at least two occasions 4 hours 
apart but no more than 7 days apart 

• Proteinuria of < 300 mg per 24-h collection 
• Platelet count > 100,000/mm3 
• Normal liver enzymes 
• No maternal symptoms 
• No evidence of fetal growth restriction or oligohydramnios 

 
Preeclampsia is gestational hypertension plus proteinuria or presence of 
symptoms/signs of preeclampsia, such as headache, visual changes, 
hemoconcentration, thrombocytopenia, and hepatic dysfunction. 
 
The key to clinical decision-making is distinguishing between preeclampsia and 
preeclampsia with severe features. 

• Systolic BP greater than 160 mm Hg or diastolic BP greater than 
90 mm Hg at least 4 hours apart while the patient is at bedrest or once 
if the patient has already received intravenous antihypertensive 
therapy. 

• New-onset cerebral symptoms such as headache or visual 
disturbances (scotoma, scintillations) 

• Impaired liver function – RUQ pain or elevated liver enzymes 
• Pulmonary edema 
• Thrombocytopenia 
• Progressive renal insufficiency (serum creatinine > 1.1 mg/dL) in the 

absence of preexisting renal disease 
 
PRINCIPAL RISK FACTORS FOR PREECLAMPSIA 
 

• Nulliparity 
• Age > 40 years 
• ART 
• Interpregnancy interval greater than 7 years 
• Positive family history 
• Preeclampsia in prior pregnancy 
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• Multiple gestation 
• Fetal growth restriction 
• Placental abruption 
• Fetal death  
• Chronic hypertension 
• Chronic renal disease 
• Type 1 diabetes 
• APLS 
• Factor V Leiden mutation 

 
MANAGEMENT 
 
Preeclampsia Without Severe Features 
 

• Expectant management until 37 weeks, then delivery 
• Frequent BP monitoring 
• Oral agents such as labetalol or nifedipine may be used to control mild 

BP elevations. 
• Antenatal fetal testing – NST, AFI, umbilical artery Doppler velocimetry 
• Serial ultrasounds to rule out growth restriction 

 
Preeclampsia with Severe Features 
 

• Treatment is usually immediate delivery. 
• May temporize for 48 hours to allow administration of betamethasone. 
• Method of delivery depends upon multiple factors, including, 

gestational age, prior history of cesarean delivery, severity of 
complications such as thrombocytopenia or pulmonary edema, fetal 
presentation, fetal status, and Bishop score. 

• BP must be controlled below 160 mm Hg systolic and 110 mm Hg 
diastolic with antihypertensive agents.  The two preferred agents are 
labetalol (20, 40, and 80 mg intravenously every 10 minutes for a 
maximum dose of 140 mg) or hydralazine (5-10 mg intravenously 
every 20 minutes for a maximal dose of 20 mg in 60 minutes). 

• Magnesium sulfate should be administered to prevent seizures.  The 
usual loading dose is 4-6 grams over 30-60 minutes, followed by a 
maintenance infusion of 2-4 grams per hour, titrated to depress the 
DTRs. 

• Fluid administration must be carefully monitored during labor to ensure 
adequate urine output (30 ml/h) but to avoid fluid overload resulting in 
pulmonary edema. 

• Be vigilant for unusual complications such as HELLP, pulmonary 
edema, acute kidney injury, and hepatic rupture. 

• Patients with preeclampsia with severe features may require prolonged 
antihypertensive therapy postpartum (2-4 weeks).  The preferred 
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agents are oral labetalolol (200 – 400 mg twice to three times daily) or 
long-acting nifedipine (30-60 mg once to twice daily). 

 
 
 
PREVENTION OF RECURRENCE 
 

• Effectively control co-morbidities such as chronic hypertension, renal 
disease, or autoimmune disorder. 

• Screen for APLS in subsequent pregnancy, and, if diagnosed, treat 
with enoxaparin and low-dose aspirin. 

• Administer low-dose aspirin (usually 81 mg daily) to all patients with a 
prior history of preeclampsia unless there is a contraindication to this 
agent. 

 
REFERENCE 
 
Sibai BM. Preeclampsia and hypertensive disorders. IN Gabbe’s Obstetrics. 
Normal and Problem Pregnancies. Elsevier, 2021, pp. 708-750. 
 
 
January 2022 

















PRETERM PREMATURE RUPTURE OF THE MEMBRANES 

Patrick Duff, M.D. 

EPIDEMIOLOGY 

1 

Preterm premature rupture of membranes (PPROM) occurs in up to 
3% of pregnancies. The principal risk factors for PPROM are history 
of PPROM in a prior pregnancy, genital tract infection, antepartum 
bleeding, and cigarette smoking. Most patients, however, have no 
obvious predisposing risk factor. 

CLINICAL MANIFESTATIONS 

The classic presentation is a sudden gush of clear or pale yellow fluid 
from the vagina. Some patients describe leaking only small amounts 
of fluid either continuously or intermittently. Some just describe a 
sensation of abnormal wetness within the vagina or on the perineum. 
Membrane rupture may or may not be accompanied by uterine 
contractions. The earlier in gestation that membrane rupture occurs, 
the longer is the latent period between rupture and onset of labor. 

DIAGNOSIS 

• Detection of pooling of amniotic fluid in the vagina
• Diminished to absent fluid on ultrasound examination
• Positive nitrazine test
• Positive fern test
• For problematic cases

o AmniSure - detects placental alpha microglobulin-1 in
amniotic fluid

o ROM Plus - detects placental protein 12 and alpha
fetoprotein in amniotic fluid

MANAGEMENT 

• There are two basic approaches to management: immediate
delivery versus expectant management. All affected patients
should be hospitalized.
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o The principal complications associated with expectant
management are ascending infection, cord accident,
and placental abruption.

o The principal complications associated with immediate
delivery are neonatal respiratory distress syndrome,
intraventricular hemorrhage, necrotizing enterocolitis,
and sepsis. These pose a significant risk of neonatal
mortality at gestational ages below 34 weeks.

• Therefore, if the patient is at 34 weeks or greater and the
dates are certain, delivery is usually indicated. The mode of
delivery will depend upon the patient's obstetric history, fetal
presentation, and cervical examination.

• If the dates are not certain, or the patient declines early
delivery, the pregnancy may be extended to 36 weeks by the
best estimate of dates if the fetus and mother remain stable.

• Regardless of gestational age, if the fetus or mother is
unstable, delivery is indicated.

o Unstable presentation such as a footling breech with
advanced cervical dilation (> 3-4 cm)

o Non-reassuring fetal heart rate tracing
o Evidence of chorioamnionitis

• If the gestational age is < 34 weeks and fetus and mother
are stable, expectant management is indicated.

o Admit to antepartum ward
o Culture/test for gonorrhea, chlamydia, trichomonas,

and bacterial vaginosis
o Treat with therapeutic antibiotics if lower genital tract

infection is identified
o Additional interventions are listed in the summary table

on page 3



INTERVENTION 

Administer betamethasone 
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OBJECTIVE OF TREATMENT 

Reduce frequency of RDS, IVH, 
and NEC 

Administer 
antibiotics 

prophylactic Reduce frequency of neonatal 
and maternal infection 

Ampicillin - 2 grams IV Q 6 h x 
48 hours, then oral amoxicillin, 
875 mg twice daily or 500 mg 
three times daily for 5 days 

Azithromycin - 1 gram orally 
upon admission 

Administer tocolysis if patient is in 
preterm labor 

Magnesium sulfate for both 
tocolysis and neuroprotection if 
gestational age is < 32 weeks 
Nifedipine if gestational age is > 

32 weeks 

Monitor for infection 

Monitor for cord compromise 

Delay delivery for 48 hours to 
obtain the beneficial effects of 
corticosteroids. Once steroid 
course is completed, patient 
should be delivered because the 
presence of labor in association 
with ROM strongly suggests 
subclinical infection. 

Assessment of maternal 
temperature 3 to 4 times daily 
Serial WBCs at least weekly 
Daily NSTs to assess for 
repetitive variable decelerations 

REFERENCE: Duff P. Preterm prelabor rupture of membranes: 
clinical manifestations an ddiagnosis AND Management and 
Outcome. UpToDate, 2021. 
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MANAGEMENT OF SYPHILIS IN PREGNANCY 

Patrick Duff, M.D. 

EPIDEMIOLOGY 

Syphilis is caused by the spirochete bacterium, Treponema pallidum. The 
infection is highly contagious and is transmitted primarily by sexual contact and 
transplacentally, from infected mother to fetus. The principal risk factors for 
syphilis are younger age, multiple sexual partners, and concurrent sexually 
transmitted infections, particularly HIV. 

CLASSIFICATION 

Syphilis is divided into the following classes or stages: 
• Primary syphilis
• Secondary syphilis
• Latent syphilis

o Early- infection< 1 year
o Late - infection > 1 year
o Undetermined duration

• Tertiary
o Cardiac disease
o Skin lesions - gumma

• Neurosyphilis

CLINICAL MANIFESTATIONS OF MATERNAL INFECTION 

Class/Stage of Syphilis Characteristic Manifestations 

Primary Painless chancre on genitalia, 
oral mucosa 

Secondary Papular erythematous rash on 
and soles 
Mucous patches 
Condyloma lata 

lip, or 

palms 

Cardiovascular Aortitis - may predispose to dissection 
of aortic root 

Central Nervous System Cognitive abnormalities 
Tabes dosalis 
Argyll-Robertson pupil 
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RISK OF PERINATAL TRANSMISSION IN ABSENCE OF EFFECTIVE 
TREATMENT 

Class/Stage of Syphilis Risk of Perinatal Transmission 

Primary or secondary 50% 

Early latent 40% 

Late latent and tertiary 10% 

MANIFESTATIONS OF CONGENITAL SYPHILIS 

Stage of Congenital Infection Principal Clinical Manifestations 

Early(< age 2 years) Maculopapular rash➔vesicles and 
bullae 
Mucous patches 
Hepatosplenomegaly 
Jaundice 
Lymphadenopathy 
Osteochond ritis 
Chorioretinitis 
lritis 

Late (> age 2) Hutchinson teeth 
Mulberry molars 
Interstitial keratitis 
Eighth nerve deafness 
Saddle nose 
Rhagades 
Saber shins 
Mental retardation 
Ventriculomegaly 
General paresis 
Optic nerve atrophy 
Glutton joints 



DIAGNOSIS 

• Darkfield microscopy of scrapings from a visible lesion such as a
chancre (primary syphilis) or gum ma (tertiary syphilis)

o This technology is not widely available
• Direct fluorescent antibody smear of lesion exudate
• Serology - the "reverse algorithm"

o T. pa/lidum antibody test➔ negative➔ patient is uninfected
o T. pallidum antibody test➔ positive➔ RPR➔ positive➔ patient is

infected
■ RPR negative or indeterminate➔ T. pa/lidum particle

agglutination test (TP-PA)➔ negative ➔ patient is not

infected
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■ RPR negative or indeterminate➔ TP-PA is positive➔

patient is infected, but this sequence of testing does not
differentiate between previous versus new infection. A
detailed history should be taken to determine if patient was

previously infected and, if so, was treated appropriately.
• Ultrasound is the best modality to identify findings of congenital syphilis

TREATMENT 

o Enlarged, edematous placenta
o Microcephaly
o Ventriculomegaly

o Fetal growth restriction
o Fetal death in utero

The only drug with proven effectiveness for both maternal and fetal infection is 

penicillin. Patients with a penicillin allergy should be desensitized and then treated 
with penicillin. 

















MFM GUIDELINES 

SCREENIN·G FOR TUBERCULOSIS IN PREGNANCY 

• Routine screening of all pregnant patients is not indicated.
• Selective screening of the following patients should be performed at the time

of the first encounter in the prenatal clinic.
o _Immigrants from Southeast Asia, Central America, South America,

Mexico, the Caribbean islands, and other areas of the world where TB
may be endemic (Africa, Asia, Eastern Europe, and Russia)

o Migrant farm workers

o Homeless persons or persons who work in homeless shelters

o Prisoners or persons who work in jails and prisons
o Persons who use illegal drugs

o Residents and staff of chronic care facilities, such as mental health
institutions and nursing homes

o HIV-infected patients
o Patients with chronic pulmonary disease such as cystic fibrosis

o Severely immunocompromised patients, especially those with
malignancies

o Patients with chronic renal disease, particularly those on dialysis

o Close contacts, particularly household contacts, of persons with known
TB

o HCWs with occupational exposure to patients with known TB

o Persons who have unexplained weight loss, fever, night sweats,

prolonged cough, or hemoptysis

o Patients who specifically request testing or who the provider considers
to be at high risk

• The preferred screening test is the Quantiferon-TB Gold Plus. The lab number
is Lab123000150.

• If the Quantiferon-TB Gold Plus test is positive, the patient should have a p-a
and lateral chest x-ray.

• If the chest-x-ray shows no evidence of active TB, please consult with a

member of the MFM Division to determine if prophylaxis is indicated during, or
immediately after, pregnancy.

Please note: These recommendations are based upon those presented by the CDC and 
the USPSTF. 

MFM Division 3/16/2021 











URINARY TRACT INFECTIONS IN PREGNANCY 

Patrick Duff, M.D. 

EPIDEMIOLOGY 

Type of Infection Frequency in Principal 
Pregnancy Microorganisms 

Acute urethritis 3to 5% Chlamydia - 2 to 3% 
Gonorrhea - 1 to 2 % 

Asymptomatic bacteriuria 5to 8 % E. coli - predominant
organism
Klebsiella pnemoniae
Proteus species
Enterococci
Group B streptococci
Staphylococcus
saprophyticus

Acute cystitis 2to 3 % Same

Acute pyelonephritis 1 to 2 % Same 
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Gram-positive organisms 
are less likely to cause 
pyelonephritis 

CLINICAL MANIFESTATIONS 

Infection Usual Clinical Manifestations 

Acute urethritis Frequency, dysuria, purulent urethral 
discharge 

Asymptomatic bacteriuria None 

Acute cystitis Frequency, dysuria, hesitancy, 
suprapubic discomfort, low-grade fever 

Acute pyelonephritis Lower tract symptoms plus fever, 
shaking chills, flank pain and 
tenderness 
May cause preterm labor, sepsis, 
ARDS 

DIAGNOSIS 

• Urinanalysis
o Positive leukocyte esterase
o Positive nitrite



o Elevated urine pH (8 or greater) suggests Proteus infection
• Urine culture
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o If urine is obtained by mid-stream, clean-catch technique, the
threshold for defining a positive culture is > 100,000 colonies/ml

o If urine is obtained by catheterization, the threshold is > 100
colonies/ml

o Catheterization is the preferred technique to avoid
contamination of the specimen by vaginal organisms. A clean
catch specimen is very difficult to obtain in pregnancy,
especially in an obese patient.

TREATMENT 

Infection Antibiotic Treatment 

Acute urethritis Chlamydia - azithromycin, 1000 mg 
orally in a single dose 
Gonorrhea - ceftriaxone, 500 mg i.m. 
in a single dose OR cefixime, 800 mg 
orally in a sinQle dose * 

Asymptomatic bacteriuria or acute First trimester - amoxicillin, 875 mg 
cystitis twice daily or 500 mg three times daily 

for 7 days OR cephalexin, 500 mg 
three times daily for 7 days 
Second and third trimester -
nitrofurantoin macrocrystals 
(Macrobid), 100 mg orally twice daily 
for 7 days OR trimethoprim-
sulfamethoxazole double strength twice 
daily for 7 days 

Acute pyelonephritis First half of pregnancy if patient is 
hemodynamically stable - amoxicillin -
clavulanate 875 mg twice daily for 10 
days OR trimethoprim-
sulfamethoxazole double strength twice 
daily for 10 days ( do not use in first 
trimester) 
Second half of pregnancy -
ceftriaxone, 2 grams i.v. every 24 hours 
until patient is afebrile and 
asymptomatic, then amoxicillin-
clavulanate or trimethoprim-
sulfamethoxazole in the doses listed 
above to complete a 10-day course 

*If penicillin allergic: gentamicin, 240 mg i.m. in a single dose PLUS azithromycin,
2000 mg orally in a single dose



PREVENTION 

• After a single episode of pyelonephritis, administer prophylaxis for the
remainder of pregnancy

• After two or more episodes of lower tract infection, administer
prophylaxis for the remainder of pregnancy

• Preferred agent for prophylaxis is nitrofurantoin macrocrystals
(Macrobid), 100 mg orally at bedtime
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REFERENCE: Duff P. Maternal and perinatal infection in pregnancf bacterial. IN
Landon MB, Galan HL, Juaniauz ERM, et al. Gabbe's Obstetrics (8 h edition 
Elsevier 2021. 

October 2021 





INFECTION 

Moniliasis 

Trichomoniasis 

Bacterial vaginosis 

MANAGEMENT OF VAGINITIS IN PREGNANCY 

Patrick Duff, M.D. 

PRINCIPAL CLINICAL DIAGNOSIS* PERINATAL 

MICROORGANISMS MANIFESTATIONS COMPLICATIONS 

C. albicans White, curd-like Vaginal pH normal Rare 
C. tropicalis discharge that (3.8-4.2) 
C. g/abrata adheres to vaginal KOH 

mucosa microscopy➔budding 
Vulvar erythema yeast and hyphae 
Punctate Culture - only 
erythematous lesions indicated in cases of 
in crural folds refractory infection 

Trichomonas Yellow-green frothy Vaginal pH 4.5 or Rare 
vagina/is discharge greater 

Punctate lesions on Saline microscopy-
cervix ("strawberry motile trichomonads 
cervix") 

Genital mycoplasmas Thin ,white-gray Vaginal pH 4.5 or Preterm labor 
Gardnerella vagina/is discharge with fish- greater Preterm PROM 
Anaerobes like odor Positive amine test Chorioamnionitis 

Saline microscopy➔ Post-cesarean 
decreased lactobacilli endometritis 
and many small cocci 
and bacilli 

TREATMENT 

Topical 
Clotrimazole x 3 d 
Miconazole x 3 -7 

d, depending upon 
formulation 

Terconazole x 3 d 

Oral 
Fluconazole - 150 

mg on day 1 and 3 

Metronidazole, 500 
mg orally twice daily x 
7d 
OR 2 grams in a 
single dose {slightly 
less effective) 
Metronidazole, 500 
mg orally twice daily x 
7 d ** 
Clindamycin, 300 mg 
orally twice daily 
x 7 d** 

*Several rapid point of care tests are now available that test simultaneously for several vaginal infections. They have varying sensitivities when
compared to the standard tests outlined in the table.
** Topical metronidazole and clindamycin can treat the localized BV, but these drugs will not prevent the systemic complications such as preterm
labor, chorioamnionitis, and endometritis
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