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Sticky Note
The reduction in mother-to-child transmission of human immunodeficiency virus (HIV) is regarded as one of the most effective public health initiatives in the United States. In the absence of treatment, the risk of vertical transmission of HIV is as high as 25-30%. With the implementation of HIV testing, counseling, antiretroviral medication, delivery by cesarean section prior to onset of labor, and discouraging breastfeeding, the mother-to-infant transmission has decreased to less than 2% in the United States.
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Before the current treatment era, approximately 2000 babies were infected with HIV each year in the United States alone. Despite increasing HIV prevalence, that figure now stands at approximately 300 infants per year
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The rapid clinical implementation of research findings directed toward decreasing perinatal transmission is credited as the key to this accomplishment. In 1994, the Pediatric AIDS Clinical Trials Group (PACTG) protocol 076 demonstrated that the administration of zidovudine during pregnancy and labor and then to the newborn decreased the risk of perinatal transmission of HIV by 68%, from 25.5% to 8.3%.[2] In the late 1990s, the combined use of 3 or more antiretroviral medications was found to be highly successful at suppressing viral replication.The exact mechanism of mother-to-child transmission of HIV remains unknown. Transmission may occur during intrauterine life, delivery, or breastfeeding. The greatest risk factor for vertical transmission is thought to be advanced maternal disease, likely due to a high maternal HIV viral load.[3] Unfortunately, about 30% of pregnant women are not tested for HIV during pregnancy, and another 15-20% receive no or minimal prenatal care, thereby allowing for potential newborn transmission.
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International statisticsThe Joint United Nations Programme on HIV/AIDS (UNAIDS) has estimated that, in 2008, approximately 33.4 million people worldwide (1% of the global adult population aged 15-49 y) were infected with HIV, a decline from 2006 (39.5 million reported at that time); 67% of all people living with HIV worldwide live in sub-Saharan Africa, and 91% of all new infections among children occur there.[7]More than 500,000 babies worldwide contract HIV from their mothers; 90% of these cases occur in developing countries. In 2005, AIDS claimed an estimated 2.4-3.3 million lives; more than 500,000 of which were children. One third of these deaths were in sub-Saharan Africa.[5
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Prophylaxis and Pregnancy OutcomeThe Antiretroviral Pregnancy Registry, where clinicians should report cases of exposure to antiviral therapy in pregnancy, contains approximately 5,000 reported exposures and notes no increase in the congenital malformation rate with exposure to antiretroviral medications, even in the first trimester, with the exception of efavirenz. Early exposure to efavirenz has been associated with neural tube defects.Concern was raised that antiretroviral therapy may increase the incidence of adverse pregnancy outcomes. Several studies have shown that zidovudine monotherapy had no negative effect on pregnancy.Although data from cohorts in the United States have not shown an increased risk of preterm birth with combination therapy, a European collaborative study showed an increased risk of preterm labor in women infected with HIV who were taking combination antiretroviral therapy, with an odds ratio for preterm birth of 1.8 for combination therapy without a protease inhibitor and 2.6 for combination therapy that included a protease inhibitor.[8]In a US study of pregnant women infected with HIV, the overall rate of adverse pregnancy outcome, including prematurity, low birth weight, stillbirth, and abnormal Apgar scores, was similar in women who received antiretroviral therapy during pregnancy and those who did not.[9] Of the 2123 women in the study, 1590 received monotherapy, 396 received combination therapy without a protease inhibitor, and 137 received combination therapy with a protease inhibitor; 1143 did not receive antiretroviral therapy.Rates of prematurity and extreme prematurity did not differ significantly according to antiretroviral regimen. Although the risk of low and very low birth weight was greater in the group receiving a protease inhibitor, the results did not reach statistical significance. Furthermore, this may be a reflection of higher viral load or advanced stage of disease rather than exposure to protease inhibitors.[9]A large meta-analysis that included articles from several countries between 1998 and 2006 showed that overall, highly active antiretroviral therapy (HAART) did not increase the risk of prematurity; however, the use of regimens with protease inhibitors seemed to increase prematurity slightly.[10]A possible association exists between HAART and preeclampsia.[11]The development of glucose intolerance may be more common in pregnant women with HIV. Originally thought to be associated with protease inhibitors, gestational diabetes appears to be somewhat increased regardless of the medication regimen. As such, during pregnancy, women should be screened and monitored for glucose intolerance.[12]
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HIV and Pregnancy PlanningPreliminary data suggest that women with HIV may suffer from subfertility. Conception in couples who have never conceived may occur in a median of 6 months with 2 acts of intercourse during the ovulatory period of the cycle. With each act, the risk of sexual transmission must be considered even in the presence of an undetectable viral load. Conducting testing and considering reproductive techniques in women infected with HIV may be worthwhile in an effort to reduce the risk of infection to a healthy partner.
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Antiretroviral TherapyOverviewMother-to-child transmission is linked to viral load. As such, antiretroviral therapy should be offered to all pregnant women infected with HIV to reduce the risk of perinatal transmission to below 2%.[21] Combination antiretroviral therapy should be offered in all cases. As zidovudine (ZDV) is the only agent specifically shown to reduce perinatal transmission, it should be used whenever possible as part of the highly active antiretroviral therapy (HAART) regimen.[2]If a pregnant woman has received antiretroviral medication in the past but is not currently on any medication, the choice of regimen may vary according to the history of prior use, the indication for stopping treatment in the past, gestational age, and resistance testing. In this setting, if there is no resistance to the drugs and the regimen suppressed viral load, antiretroviral medication can be used again, but avoid drugs with teratogenic potential or adverse maternal effects.If a patient who is on a HAART regimen presents for prenatal care, continuing her treatment during the first trimester is reasonable, provided that care is taken to avoid medications that are contraindicated in early pregnancy. HIV antiretroviral drug resistance testing is recommended if a viral load is detectable. Considerations of drugs not usually used early in pregnancy may be necessary if drug resistance is confirmed and the patient receives extensive counseling regarding risk and benefits.In an HIV-infected pregnant woman who has never been exposed to antiretroviral medication, HAART should be started as soon as possible, including during the first trimester. Again, recommendations are for drug-resistance testing and care to avoid medications that may potentially cause adverse maternal and fetal effects.If prenatal HIV testing was not performed and a rapid HIV test returns preliminarily positive, the patient should be treated like any other woman infected with HIV. Certainly, the gestational age and obstetrical scenario may dictate the treatment options available, but as the exposure risk to antiretroviral medication is minimal to both mother and fetus, antiretroviral therapy should be initiated.[4]The patient with a positive rapid test must be counseled regarding the possibility of a false-positive screen, and the results should be documented as preliminary in the medical chart. If this test was performed on arrival in labor, treatment with the ZDV protocol through labor is recommended, followed by administration to the neonate until confirmatory testing on the mother becomes available.Antiretroviral regimensTreatment of women infected with HIV should not be withheld because of pregnancy. Although the decision regarding starting or maintaining current antiretroviral therapy is based on the same criteria as in nonpregnant patients, several considerations must be taken into account because of potential effects on the fetus.The use of the 3-part ZDV prophylaxis regimen, alone or in combination with other antiretroviral medications, should be discussed and offered to all pregnant women because ZDV was the first agent to show significant decrease in the mother-to-child transmission of HIV.[2] The regimen chosen should also take into account prior therapy and response to that regimen, as well as resistance testing. Gestational age and potential fetal and neonatal toxicity must also be taken into account when selecting a regimen.The mechanism of action with which these drugs reduce perinatal transmission includes lowering maternal viral load; however, as these drugs cross the placenta, there appears to be prenatal prophylaxis as well. The third component, prophylaxis of the newborn, further decreases the risk of perinatal transmission.The antiretroviral drugs used in pregnancy fall broadly into 3 categories: the nucleoside and nucleotide analogue reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTIs), and protease inhibitors (PIs). There are insufficient data to allow recommendations regarding the use of entry inhibitors or integrase inhibitors in pregnancy.Guidelines for perinatal ART were revised in July 2012 regarding which agents are considered preferred, alternative, or to be used under special circumstances. Combination regimens, usually including 2 NRTIs with either an NNRTI or 1 or more protease inhibitors (PIs) are recommended. For further information, see Table 1.Table 1. ART agents during pregnancy[28] (Open Table in a new window)ART Class	Preferred*	Alternate	Special Circumstances	Insufficient Data to RecommendNRTIs	zidovudine (ZDV)lamivudine (3TC)abacaviremtricitabinetenofovirdidanosinestavudine-NNRTIs	nevirapine	-	efavirenz	etravirinerilpivirinePIs	atazanavirlopinavir + ritonavirritonavirdarunavirsaquinavirindinavirnelfinavirfosamprenavirtipranavirFusion Inhibitors	-	-	-	enfuvirtide
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Peripartum TreatmentIn any pregnant woman infected with HIV who presents in labor, whether her HIV-positive status was previously known or was determined by rapid test result, more than one treatment option is available during labor and delivery. All HIV-infected women with HIV RNA ≥400 copies/mL (or unknown HIV RNA) near delivery should be administered IV zidovudine (ZDV) during labor, regardless of antepartum regimen or mode of delivery. IV ZDV is no longer required for HIV-infected women receiving combination ART regimens who have HIV RNA < 400 copies/mL near delivery.[28]ZDV is given intravenously during labor at a dose of 2 mg/kg infused over 1 hour, followed by a continuous infusion of 1 mg/kg throughout labor. This regimen, along with maternal antepartum and infant zidovudine, reduced perinatal transmission by 66% overall.[28] If the patient is having a planned cesarean delivery, the IV infusion should begin 3 hours before the procedure.[13, 21, 25] Another option is ZDV infusion followed by a single dose of 200 mg of nevirapine. This regimen should be followed by lamivudine (3TC) 150 mg every 12 hours. If the latter regimen is used in pregnancy, the patient must continue ZDV/lamivudine (Combivir) for at least 7 days post partum to avoid nevirapine resistance.[13]Women with documented drug resistance to ZDV or whose antepartum regimen did not include ZDV should still be given the intravenous ZDV protocol during labor and delivery or before cesarean delivery.[13, 25] Furthermore, the other antiretroviral agents must be continued on schedule throughout the intrapartum or preoperative period. Stavudine is the only agent that can antagonize ZDV and should be stopped prior to the IV infusion of ZDV.[21]In patients attempting a vaginal delivery, all invasive procedures such as amniotomy, internal fetal scalp electrode, or scalp sampling should be avoided, as these may increase the risk of transmission.When HAART is given solely for prevention of perinatal HIV transmission, it may be stopped in the postpartum period. The risk of promoting the development of resistant viral strains by using short courses of HAART can be decreased by using a maximally suppressive regimen and discontinuing all agents at the same time. The exception remains if the regimen includes a nucleoside reverse transcriptase inhibitor (NRTI). The NRTI should be continued for an additional 7 days to decrease the risk of resistance.[13]Infant ART prophylaxis [28]All HIV-exposed infants should receive zidovudine in the following doses:< 30 weeks’ gestation: 2 mg/kg PO or 1.5 mg/kg IV BID; after age 4 weeks, advance to 3 mg/kg PO or 2.3 mg/kg IV q12hr>30 to < 35 weeks’ gestation: 2 mg/kg PO BID; after age 15 days, advance to 3 mg/kg PO or 2.3 mg/kg IV q12hr>35 weeks’ gestation: 4 mg/kg PO or 3 mg/kg IV BID x6 weeksInitiate as soon after delivery as possible (preferably within 6-12 hours) and continue through age 6 weeks and administer birth through 6 weeks.Additional prophylaxis with nevirapine is needed for HIV-exposed infants of women who did not receive antepartum ART at the following weights and dosages:Birth weight 1.5-2 kg: 8 mg/dose POBirth weight >2 kg: 12 mg/dose POAdminister 3 doses in the first week of life; 1st dose 48 hours after birth, give 2nd dose 48 hours after 1st dose, and 3rd dose 96 hours after 2nd dose.Hepatitis Co-infectionThe current recommendation for treating women co-infected with HIV and HBV is to treat these women with tenofovir and lamivudine or emtricitabine.[26] All 3 have shown activity against HBV. A meta-analysis found that the use of lamivudine effectively prevents mother-to-child transmission, even in pregnant women who have a high degree of HBV infectiousness in late pregnancy.[27]Although data are insufficient for the use of tenofovir in pregnancy, the benefits likely outweigh the risks in women with HBV/HIV co-infection. Women receiving treatment should be advised of the signs and symptoms of liver toxicity, and regular follow-up of transaminase levels is warranted. The infant should receive hepatitis B immunoglobulin and start the 3-dose series of hepatitis B vaccine within the first 12 hours of life.[28]Pregnancy does not appear to alter the course of HCV infection; however, co-infection with HIV does appear to increase the risk of perinatal transmission of HCV. As such, a 3-drug antiviral combination is recommended regardless of the viral load. As with HBV co-infection, patients should be made aware of the signs and symptoms of liver toxicity, and transaminases should be followed every 2-4 weeks.As with HIV, prolonged rupture of membranes may increase the risk of perinatal HCV transmission; however, the data remain inconclusive regarding the use of cesarean section delivery to decrease the risk of transmission. As such, delivery recommendations are based on the HIV status. Infants can be evaluated by testing HCV RNA at 2 and 6 months of age or HCV antibody after 15 m
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The Obstructed Labor ComplexThe obstructed labor complex was characterized by Arrowsmith, Hamlin, and Wall in 1996. It is described as, "the injuries resulting from prolonged obstructed labor, representing a syndrome that often involves multiple organ systems." Although the vesico-vaginal fistula often dominates the clinical presentation, one should recognize the broad scope of injuries.Before detailing the multisystem syndrome of the obstructed labor complex, it is important to consider the nature of maternal mortality and morbidity in the developing world, as maternal mortality is directly related to maternal morbidity. In countries where many women die from childbirth, many more women suffer significant morbidity from childbirth. In the developing world, the maternal mortality rate is 1000 deaths per 100,000 live births; compare this with a rate of 21 deaths per 100,000 live births in more developed countries. In the least developed countries, a woman has a lifetime risk of death during childbirth of 1 in 16, or 6.25%. In the United States, this risk is 0.03%, or 1 in 3500 ( Table 1 ).[4] The leading cause of maternal mortality in both the developed and the developing world is hemorrhage. Other contributors are infectious and hypertensive etiologies, and in the developed world, embolic phenomena. Obstructed labor accounts for 8% of all maternal deaths in the developing world, and most notably, plays a negligible role in all US maternal deaths.[5]Perhaps more important than the role of obstructed labor in maternal mortality is the role that it plays in maternal morbidity. As previously discussed, the obstructed labor complex encompasses a wide range of gynecologic, skeletal, neurologic, and dermatologic injuries. In addition, there are significant consequences of obstructed labor on the fetus and on the psychosocial condition of a woman.Gynecologic sequelae are often the most noticed sequelae of obstructed labor. Scarring of the genital tract, along with possible pituitary and hypothalamic dysfunction, frequently lead to amenorrhea. One study found that 63.1% of women with obstetric fistula were amenorrheic, and many of these women exhibited dysfunction of the gonadotropin hormonal axis.[6] Traumatic obstructed labor also increases the risk of infections, including pelvic inflammatory disease. The combination of amenorrhea, pelvic inflammatory disease, and genital tract scarring results in a high rate of secondary infertility in these patients -- a significant problem considering the importance placed on childbearing in most societies in the developing world.Women who experience obstructed labor are also more likely to suffer bony abnormalities. Although the clinical significance is unclear, a study of 312 Nigerian women with vesico-vaginal fistulas found that 32% of the women demonstrated abnormalities on x-ray.[7] These abnormalities included bone resorption, fractures, bone spurs, obliteration of the symphysis, and symphyseal separation.A study from Nigeria showed that 65% of women with obstetric fistula currently or previously had symptoms of perineal nerve injury, including findings of a foot drop.[8] At the Ethiopian fistula hospital, 20% of patients are reported to have a foot drop.[9] The foot drop is thought to result from excessive compression of the sacral nerve plexus by the fetal head. Damage to the perineal nerve may also result from laboring for days in the squatting position, which may be exacerbated by the application of pressure on the gravid abdomen by traditional labor assistants. In addition to perineal nerve damage, many women suffer nerve damage to the bladder, which results in complex neuropathic bladder dysfunction. Dermatologic injuries in women who have vesico-vaginal fistulas as a result of obstructed labor include most notably vulvar excoriation and ammonical dermatitis from continuous urine leakage.One of the most tragic consequences of obstructed labor is what it does to the unborn child. As a result of excessive pressure on the placenta from prolonged uterine activity, fetal asphyxia and stillbirth often occur after obstructed labor. Murphy's study[10] from Nigeria showed that 90% of the long-term patients in the fistula ward at the University Teaching Hospital were childless. In Addis Ababa, 92% of fetuses involved in prolonged obstructed labor died in the process.[9] Elkins[11] found that 90% of the patients delivered a stillborn in a review of 82 patients with vesico-vaginal fistulas from West Africa.The delivery of a stillborn is particularly distressing in societies that place such an emphasis on childbirth. The birth of a baby is celebrated by a woman's family and community, whereas the woman who gives birth to a stillborn typically brings sorrow and shame to her family. These women may be perceived as dirty, and thus are often excluded from participating in community activities, including religious celebrations. The consequences of obstructed labor ar
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The consequences of obstructed labor are misunderstood, and some believe that the problems are the work of evil spirits or the result of sexually transmitted infections. Thus, as noted by Wall,[12] women who have suffered the tragedy of obstructed labor are "the most dispossessed, outcast, powerless group of women in the world."3 of 5Pre
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CME InformationJuly 2, 2009 — The American College of Obstetricians and Gynecologists (ACOG) has refined its definitions, classifications, and interpretations of fetal heart rate (FHR) monitoring and published the revised version of its guidelines in the July issue of Obstetrics & Gynecology (ACOG Practice Bulletin #106).The revised recommendations are similar to those reached during the Eunice Kennedy Shriver National Institute of Child and Health Development workshop on electronic fetal monitoring (EFM) held in April 2008."Since 1980, the use of EFM has grown dramatically, from being used on 45% of pregnant women in labor to 85% in 2002," lead ACOG guidelines author George A. Macones, MD, said in a news release. "Although EFM is the most common obstetric procedure today, unfortunately it hasn't reduced perinatal mortality or the risk of cerebral palsy. In fact, the rate of cerebral palsy has essentially remained the same since World War II despite fetal monitoring and all of our advancements in treatments and interventions."In addition to controversy regarding the efficacy of EFM, other concerns include interobserver and intraobserver variability, varying systems for interpretation, and management algorithms. Furthermore, studies suggest that use of EFM is linked to a higher rate of cesarean deliveries and operative vaginal deliveries.Goals of Revised GuidelinesThe purpose of FHR monitoring is to follow the status of the fetus during labor so that clinicians can intervene if there is evidence of fetal distress, as reflected in FHR above or below the normal range of 110 to 160 beats per minute (BPM), or in FHR that does not change in response to uterine contractions. The objective of the revised guidelines was to improve consistency of the use of common terminology and to reduce the wide variability in FHR interpretations."Our goal with the ACOG guidelines was to define existing terminology and narrow definitions and categories so that everyone is on the same page," Dr. Macones said.EFM, which monitors FHR, the duration of uterine contractions, and the interval between uterine contractions, is the most commonly used method of FHR monitoring because it allows measurement of the FHR response to uterine contractions. Manual auscultation with a small, handheld Doppler device or a fetoscope is used less commonly for FHR monitoring.To identify pertinent articles published in English between January 1985 and January 2009, the guidelines authors searched the MEDLINE database, the Cochrane Library, and ACOG's own internal resources and documents, as well as studies cited in bibliographies of identified articles.Although articles reporting results of original research were given priority, the guidelines authors also consulted review articles and commentaries and guidelines published by organizations such as the National Institutes of Health. Abstracts of research presented at symposia and scientific conferences were excluded. Expert opinions from obstetrician-gynecologists were used for recommendations when no reliable research was available.The revised guidelines now include a 3-tier classification system for FHR tracings, with category 1 FHR tracings characterized as normal and requiring no specific intervention. Category 2 tracings are classified as indeterminate, mandating further workup, surveillance, and possibly additional tests to further evaluate fetal health. Category 3 tracings are characterized as abnormal and require immediate intervention, such as providing oxygen to the mother, changing her position, stopping labor stimulation, treating maternal hypotension, or initiating prompt delivery if the tracings do not return to normal.Several types of medications used during labor and delivery may affect FHR. All narcotics decrease FHR variability as well as the frequency of accelerations. Butorphanol causes a transient sinusoidal FHR pattern and slightly increases mean heart rate vs meperidine. Cocaine use reduces long-term FHR variability.Betamethasone, but not dexamethasone, decreases FHR variability. Particularly when used at more than 29 weeks of gestation, corticosteroids abolish diurnal fetal rhythms. Magnesium sulfate significantly reduces short-term FHR variability, produces a clinically insignificant decrease in FHR, and inhibits the increase in accelerations with advancing gestational age. Terbutaline increases baseline FHR and the incidence of fetal tachycardia, but zidovudine is not known to affect the FHR baseline, variability, or number of accelerations or decelerations.Clinical RecommendationsSpecific clinical recommendations and conclusions in the revised ACOG guidelines that are based on good and consistent scientific evidence (level A) include the following:•	The false-positive rate of EFM for predicting cerebral palsy exceeds 99%.•	The use of EFM is linked to higher rates of both vacuum and forceps operative vaginal delivery, as well as of cesarean delivery f
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Clinical RecommendationsSpecific clinical recommendations and conclusions in the revised ACOG guidelines that are based on good and consistent scientific evidence (level A) include the following:•	The false-positive rate of EFM for predicting cerebral palsy exceeds 99%.•	The use of EFM is linked to higher rates of both vacuum and forceps operative vaginal delivery, as well as of cesarean delivery for abnormal FHR patterns and/or acidosis.•	Recurrent variable decelerations on the FHR tracing should lead to consideration of amnioinfusion to relieve umbilical cord compression.•	For assessing fetal status, pulse oximetry has not been shown to be clinically useful.Specific clinical recommendations and conclusions in the revised ACOG guidelines that are based on inconsistent scientific evidence (level B) include the following:•	Interpretation of FHR tracing is subject to high interobserver and intraobserver variability.•	Reinterpretation of the FHR tracing may not be reliable, especially once the neonatal outcome is known.•	Use of EFM is not associated with a lower incidence of cerebral palsy.Specific clinical recommendations based on expert opinion (level C) include the following:•	A 3-tiered system is recommended to categorize FHR patterns.•	During labor, women with high-risk conditions should undergo continuous FHR monitoring.•	Preferred nomenclature should be changed so that the terms hyperstimulation and hypercontractility are no longer used."When EFM is used during labor, the nurses or physicians should review it frequently," the guidelines authors conclude. "In a patient without complications, the FHR tracing should be reviewed approximately every 30 minutes in the first stage of labor and every 15 minutes during the second stage. The corresponding frequency for patients with complications (eg, fetal growth restriction, preeclampsia) is approximately every 15 minutes in the first stage of labor and every 5 minutes during the second stage."Obstet Gynecol. 2009;114:192-202.
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CLINICAL CONTEXTThe use of EFM during labor has increased significantly for the last 2 decades in the United States. However, the authors of the current guidelines note that there is limited evidence that EFM is superior to intermittent auscultation in the prevention of perinatal mortality or cerebral palsy among infants. Instead, EFM is associated with higher rates of cesarean delivery and both vacuum and forceps operative delivery.Nonetheless, given the widespread use of EFM and a known high rate of interobserver variability associated with such testing, there is a need to better define FHR tracings. The current guidelines address this issue.STUDY HIGHLIGHTSThe current guidelines were developed from a workshop focused on the definitions of FHR patterns. The guidelines primarily address the visual interpretation of intrapartum FHR patterns, but they may be applied to antepartum readings and computerized interpretation systems as well.A normal rate of contractions during labor is 5 contractions or less per 10-minute period, averaged during a 30-minute window. A higher rate of contractions should be termed tachysystole, not hyperstimulation or hypercontractility.The guidelines call for the following 3 categorizations of FHR tracings:Category I: Normal; no specific action is required.Category II: Not predictive of abnormal fetal acid-base status but requires continued surveillance, taking into account clinical circumstances. May require ancillary tests to ensure fetal well-being or intrauterine resuscitative measures.Category III: Abnormal FHR tracings requiring prompt evaluation and intervention.Examples of FHR tracings from category II include bradycardia not accompanied by absent baseline variability; prolonged deceleration; recurrent late deceleration with moderate baseline variability; and variable decelerations with characteristics such as a slow return to baseline, overshoots, or "shoulders."FHR tracings from category III include the combination of absent baseline variability with any of the following: recurrent late decelerations, recurrent variable decelerations, or bradycardia. A sinusoidal pattern on FHR is also a category III finding.In a patient without complications, the FHR tracing should be reviewed every 30 minutes during the first stage of labor and every 15 minutes during the second stage. When complications are present, the FHR tracing should be reviewed every 15 minutes during stage I of labor and every 5 minutes during the second stage.Baseline FHR readings may be rounded to increments of 5 BPM during a 10-minute segment. Normal FHR is 110 to 160 BPM.Minimal baseline variability is defined by the amplitudes of 1 to 5 BPM. Moderate (normal) baseline variability is 6 to 25 BPM.An acceleration is defined after 32 weeks of gestation by a peak of 15 BPM or more above baseline, with a duration between 15 seconds and 2 minutes. Before 32 weeks of gestation, an acceleration is defined by a peak of 10 BPM or more above baseline, with a duration between 10 seconds and 2 minutes.Early and late decelerations are defined by gradual FHR decreases of 30 seconds or more from baseline to nadir. Variable decelerations are characterized by abrupt FHR decreases less than 30 seconds from baseline to nadir.In early decelerations, the nadir of the deceleration occurs at the same time of the peak of the contraction. This nadir occurs later in late decelerations.Early decelerations usually recover to baseline by the end of the contraction, whereas recovery from late decelerations occurs after the end of the contraction.A prolonged deceleration is defined by a decrease of 15 BPM or more from baseline, lasting at least 2 minutes but less than 10 minutes.Sinusoidal patterns are distinguished by an undulating pattern in the FHR baseline with a cycle frequency of 3 to 5 per minute, persisting for 20 minutes or more.












































































































































































































































































































































































































































































































































































































































