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EXECUTIVE SUMMARY

Background: In March 2008, the local Healthy Start Coaliti@ported an unusual cluster of 6 late fetal
deathsX 28 weeks gestation) in Bay County, and requesisdtance from the Florida Department of Health.
Investigation Questions:Investigation of the late fetal death clusterunigd validating the cluster,
characterizing risk factors, identifying potentaluses, and assessing the need for public hedilbim.ac
Methods: We analyzed vital records for known risk factan¢erviewed mothers for symptoms and exposures,
and conducted in-depth case reviews. Data souncksled hospital obstetrics labor and delivery |dgtal
death and birth certificates, prenatal care regdrospital charts, and environmental resourcesas®e was
defined as a fetal death ®28 weeks gestation and birthweigh2,500 grams occurring in February 2008 to
a Bay County resident. For statistical analysesused Poisson probability distribution to detemrifrthe
number of fetal deaths was greater than expecheéggeiare to measure the significance of difference
between proportions, and logistic regression terteine the association between risk factors amdfédal
deaths.

Results: The occurrence of 6 confirmed late fetal deatHBag County in February 2008 was significantly
more than would be expectdd £ 0.0008) on the basis of Bay County fetal mastalata for 1995-2007. All
deaths occurred before hospital admission and afisgbor. Mean and range of maternal age, gesiaiti
age, and birthweight were 27.8 years (21-36 yearsh, weeks (35—-39 weeks) and, 3,367 grams (2,630—
4,432 grams), respectively. The likelihood of attlen a fetus weighing 2,500 grams in Bay County in
February 2008 was 29.9 (95% confidence intervaB-1&9.5) times the risk of such deaths in Floridardy
January 2006—March 2008, after adjusting for madeage, race, education, smoking, prepregnancy body
mass index, prenatal care, diabetes, and hyparstenSiome of the women with fetal deaths were fdoruk

at higher risk with one or more known risk factdrst these risk factors did not explain the incesiasghe

fetal mortality rate in Bay County in February, 808oreover, these risk factors were not sufficient
themselves to cause fetal demise. No commonalitaose of death regarding socio-demographics, mledic
risk factors or diagnoses, fetal growth, healthvgters, or environmental exposures explained tleeiwence.
Conclusions:Bay County experienced a significant increasate fetal deaths in February 2008; however,
no common cause or commonality was identified a&teomprehensive investigation.

Public Health Implications: Recommendations include (1) hospitals, the cohaajfth department, and the
local Healthy Start Coalition should closely monitetal deaths for potential continuation, andgBysicians
and hospitals should use ACOG Committee Opinionmanendations in conducting a clinical work up ¢éla
fetal deaths. Moreover, women in Bay County whispe healthy behaviors before and during pregnancy,
seek preconception and prenatal health care eantlyfollow medical advice may reduce their riskavé fetal

deaths. No public health actions are recommenttdsatime.
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BACKGROUND

In late March of 2008, the local Healthy Start @@t and Fetal, Infant Mortality Review contactidw
Infant, Maternal and Reproductive Unit, Florida RBement of Health, about an unusual cluster of six
late fetal deaths>(28 weeks of gestation) in February 2008 among®aynty residents. Bay County
Health Department and the local Healthy Start Gioalirequested assistance from the Florida
Department of Health. Due to the unusual natutbe@situation, discussions were held in March and
April with the Bay County Health Department; Bayafklin and Gulf Healthy Start Coalition; and the
Division of Family Health Services in the Florid@@artment of Health. Staff from other departmental
entities were consulted including the Office of He&tatistics and Assessment, Division of
Environmental Health and Division of Disease Cdnti&e also contacted the Centers for Disease
Control and Prevention (Division of Reproductiveatle and Division of Birth Defects and Division of
Birth Defects and Developmental Disabilities), tational Institute of Child Health and Development
(Pregnancy and Perinatology Branch), and the Usityeof Florida in Jacksonville (Maternal Fetal

Medicine Division). Based on these discussionsaice, a systematic investigation was launched.

Fetal death is defined by the National Center fealith Statistics as fetal deaths occurring at 20ane
weeks of gestatioh? Late fetal death is defined as a fetal loss ley2#' completed week of pregnancy
or later. Leading causes of late fetal death thelplacental insufficiency or fetal malnutritiomca
placental abruptiof? Frequently, the causes of late fetal death remmaéxplained even after clinical
and pathological evaluation. Unexplained fetaltideare generally described as not having apparent
etiology such as a major congenital anomaly, idector abruptiort. Common risk factors for fetal
deaths are black race, extreme maternal age, mhtdyesity, abnormalities of blood clotting,
hypertension, diabetes, infection, infertility, rimplle gestations, and exposures such as medicaiwhs
toxins>*>’ The Healthy People 2010 Objective for fetal midtaof 20 or more completed weeks of
gestational age, is not more than 4.1 fetal dga¢hd,000 live births plus fetal deaths. The fetal
mortality & 20 weeks of gestation) rate was 7.3 per 1,0000ixtas plus fetal deaths in Florida in 20086,
and was 5.3 per 1,000 live births plus fetal deatli&ay County in 2006 (Three-year rate of 6.2 for
2004-2006).
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INVESTIGATION OBJECTIVES

The following investigation objectives were estahéid by investigators based on expert and local
consultations:

1. To validate the occurrence of the late fetal deatkter

2. To explore the risk factors contributing to thestir

3. Toidentify potential causes and commonality thati@n the cluster

4

To assess the need for public health action
INVESTIGATION METHODS AND RESULTS

1st Investigation Question: Was there a statistict significant increase or cluster of late fetal

deaths among Bay County residents in February, 2008

Methods

A case was defined as an intrauterine fetal defath?8 weeks of gestation and birthweigh?,500
grams occurring in February of 2008 to a Bay Couasjdent regardless of hospital of delivery. We
reviewed the obstetric delivery logs for both htapiin Bay County to determine if any late fetahths
were not reported by fetal death certificates. seht®vo hospitals accommodate 98% deliveries to Bay
County residents. To determine whether the nurobkete fetal deaths in February of 2008 were
possibly due to chance, we used a Poisson protyathigitribution test to estimate the probabiliteds
obtaining the reported numbers of fetal deathsifgiven 28 day period in the years from 1995 thhoug
2007. This type of statistical testing was usechhbse fetal deaths in Bay County followed a Poisson

distribution.

Results

On the basis of our case definition, six late fetaths were identified. Review of obstetric daiwlogs
did not identify any additional fetal deaths oel&ttal deaths meeting Florida reporting requiresien
Table 1 demonstrates the number of all fetal deaths inZB@ay time-periods from 1995 to 2007 for
Bay County residents. The highest number of fdgalhs in any period was four, and this occurred in
four (2.4%) of the 169 time periods. The probapitif six or more late fetal deaths occurring toyBa
County residents in any 28 day period or for thel@@s of February, 2008 wBs= 0.0008. In other
words, the occurrence of six late fetal deathsag Bounty in February 2008 was highly statistically

significant and unlikely to be due to chance or ssandom occurrence.
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Table 1. Fetal death counts and Poisson probabilits for 28 day periods according to fetal death
certificates, Bay County residents, Florida, 199502007

Number of 28 Day

Periods
Bay County Cumulative
Fetal Deaths per Poisson Poisson Fetal

28 day period Probability  Probability  Probability Expected Actual Deaths
0 0.3509 0.3509 1.0000 59 51 0
1 0.3675 0.7184 0.6491 62 76 76
2 0.1924 0.9108 0.2816 33 29 58
3 0.0672 0.9780 0.0892 11 9 27
4 0.0176 0.9956 0.0220 3 4 16

5 0.0037 0.9992 0.0044 1 0 0

6 0.0006 0.9999 0.0008 0 0 0

7 0.0001 1.0000 0.0001 0 0 0

Total 1.000 169 169 177

2nd Investigation Question: How high was the ratef late fetal deaths among Bay County residents
in February, 2008? To what extent did known risk &ctors identified on vital records contribute to

this high rate of late fetal death or late fetal dath cluster?

Methods

Chi-square analysis and t-test were used to testdaistically significant difference between 8ie late
fetal deathsX 28 weeks of gestation) in February 2008 and thetB8r fetal deaths in Bay County for
January 2006 through March 200B.value < 0.05 was considered statistically sigarfic

Logistic regression analysis was used with the dadfcstatewide births plus fetal deaths for Japuar
2006 through March 2008. The outcome of the ingatbn was late fetal deaths 28 weeks of
gestation and birthweigkt 2,500 grams). The risk factor of interest was Baynty residents in
February 2008. Births and fetal deaths that mstdtiterion were considered positive for this riaktor.
The comparison group for the risk factor is Flor@aunty residents from January 2006 through March
2008 excluding Bay County resident from Februar§&0
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Results

Table 2illustrates the maternal and infant charactesdiic late fetal deaths occurring in February 2008
to Bay County residents using information from i@l death certificates. The mother’'s mean age wa
28 years and the women were of diverse racial #mdebackgrounds. On average, the women were
obese with a BMI of 33. All women had prenatalecaith between 9 to 15 visits. The earliest fetal
death was at 35 weeks, well beyond the cut offBot@mpleted weeks of gestation, with a mean

gestational age of 37.5 weeks.

The six late fetal deaths that occurred in Bay @punFebruary 2008 were compared to 33 fetal death
that occurred in Bay County in the years 2006 &@V2and in the months of January and March of 2008
in terms of maternal characteristics (black raoelsng, education, and body mass index), gestdtiona
age, prenatal care, and birthweight. Contraryi¢ousual pattern for fetal deaths where more tladfroh
fetal deaths were less than 28 completed weeksixdittal deaths in February were birthweigt,500
grams and gestation 28 weeks. Only the percentage of low birthwe{gh2,500 grams) and the
percentage of later gestation were statisticafipificantly different P < 0.05) using Chi-square test.

This difference was also reflected in the comparisibthe mean birthweight and mean gestational&ge
< 0.01).

After adjusting for known risk factors collected atal records--underweight body mass index, olesit
Black race, smoking, low education, no prenatad caraternal age, chronic diabetes, chronic
hypertension, and prior terminations--the adjusigds ratios for late fetal death among Bay County
residents in February, 2008 births compared toidddor January 2006 to March 2008 was highly
statistically significant. The adjusted odds rat@s 29.9 (95% confidence interval, 12.9—69.5)other
words, the risk among Bay County residents was sti80 times the risk for the other births and fetal
deaths among Florida residents accounting forfdielisted risk factorsTiable 3). The unadjusted
odds ratio or the odds ratio when the risk factoese not accounted for was 26.9. This means hiegiet
known risk factors did not explain any of the irage fetal mortality risk in Bay County in February,
2008. In fact, the risk was slightly higher whae tisk factors were considered. Some of the women
with fetal deaths were found to be at higher rigthwne or more known risk factors, but these risk
factors did not explain the increase in the fetattality rate in Bay County in February, 2008. Morer,

these risk factors were not sufficient by themsgkeecause fetal demise.
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Table 2. Maternal and infant characteristics for he six late fetal deathsX 28 weeks of gestation)
occurring in February 2008 according to fetal deatlcertificates, Bay County residents, Florida

Characteristics Mean or Number Range

Maternal age (years) 28 years 21-36 years
Maternal race 2 Blacks

Maternal ethnicity 1 Hispanic

Prepregnancy body mass index (k/m 34.3 20.5-50.4
Gestational weight gain (Ibs) 27.3 Ibs. 9-45 Ibs.
Total prenatal care visits 12.5 visits 10-14 visits
Gestational age (weeks) 36.9 weeks 36—-39 weeks
Birthweight (grams) 3,227 grams 2,637-3,884 grams

Table 3. Florida births plus fetal deaths January2006 through March 2008, adjusted odds ratios
for fetal death = 2,500 grams by risk factor

Fetal Death

= 2,500 grams 95% Confidence interval
Risk Eactor Adjusted Odds Ratio Lower Upper
Maternal BMI < 18.5 kg/rh 0.51 0.29 0.88
Maternal BMI>35 kg/nf 1.70 1.34 2.15
Maternal race Black 1.41 1.16 1.70
Maternal smoking 1.75 1.35 2.28
Maternal education < High School 1.16 0.94 1.43
No prenatal care 2.40 1.55 3.71
Maternal age > 35 years 1.11 0.86 1.43
Maternal age < 18 years 0.59 0.32 1.09
Chronic diabetes 9.45 6.90 12.93
Chronic hypertension 2.44 1.65 3.61
Prior terminations 1.16 0.96 1.40
Bay County resident in February 2008 29.94 12.90 69.49
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3rd Investigation Question: Were there common riskactors, medical conditions, health services or

reported causes that explained the cluster of latietal deaths?

Methods

We developed a medical records abstraction foraoliect information from prenatal records, hospital
charts, and available pathology and autopsy regeets Appendix A for the abstraction form). Access
was provided to all prenatal and hospital recoodsafl six late fetal deaths. All records weretedasted
by nurses, physicians, and epidemiologists familidin prenatal and delivery records and then velifi
by another abstractor. The investigation focusedsk factors, medical conditions, health serviaed

reported causes that might explain the fetal deathigidually and collectively.

We used the US National Reference for Fetal Grawsthg their birthweight at the time of delivery to
evaluate fetal growths.The National Reference for Fetal Growth proviss10d", 53", 90", and 9%
percentiles of birthweight for gestational age ti8ireights from six fetal deaths were plotted tofttal

growth percentile curves across gestational agapgro

Results

All six late fetal deaths occurred prior to the einaf labor or hospital admission for delivery.l Wbomen
received prenatal care with first trimester entng ap until the time of fetal demise. No woman wasn
as an outpatient or in the emergency room in thieols prior to the recognition of fetal demise for
pregnancy-related issues that could have contidktot¢he fetal death. All women were managed
clinically by obstetricians throughout their pregois. These fetal deaths occurred in both dgliver
hospitals in Bay County, and were cared for by ipldtobstetrical providers prenatally and duringith

hospital stay. No commonality of care was ideetifthat could have contributed to these events.

Table 4illustrates clinical information and risk factdws late fetal deaths occurring in February 2008,
Bay County, Florida. The placentas of all six fe@aths were sent to pathology for examinatioty on
two fetal deaths were submitted for autopsy. Céihcauses reported in hospital and pathology dscor
included unusual coiled cords (2 fetal deaths)blégplacental infarcts but not a substantial ortdf the
placenta (2), dark clot (1), epidermal separatignf{brosis plaque (1), loose nuchal cord (1), twmaol
vessel cords (1). Identified medical conditionduded oligohydramnios (1 fetal death), lupus
anticoagulant antigen (1), and A1298C mutation (@entified risk factors included diabetes (2 feta

deaths), chronic hypertension (2), previous pretdimand asthma (1).
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There was discrepancy between fetal death cetgficand medical charts. Chronic hypertension and
asthma were not recorded on the fetal death @&t but were recorded on medical charts. After
abstracting information from medical charts, theege slight changes on mean BMI of 33.1 Kg/m
(range 20.5-50.4), mean gestational weight gaz@dbs (range 9-47), mean total prenatal caresvidit
12 (range 9-15), mean gestational age of 37.5 wgakge 35.6—-39.6), and mean birthweight of 3,367
grams (range 2,630—4,432).

After consulting with state and national expettgse clinical causes, medical conditions, andfastors
were not sufficient at an individual level to explane late fetal death. In addition, no common
conditions or risk factors were present in a miyaf these deaths to explain having a clusterly ©One
mother had an extensive clinical work up relatetdaweing a fetal death similar to that recommendaed i
the 2007 ACOG Clinical Opinio?1No placental, cord, or fetal tissues were frozmrekamination at a

later date.

When fetal growths were evaluated, five cases &t rowth within 18 and 98 percentile, and one
case hag 95" percentile of the US National Reference for F€taiwth using their birthweight at the
time of delivery Figure 1). No growth restriction was observed in six l&tal deaths based on

birthweight at the time of delivery.

Table 4. Clinical information and risk factors for six late fetal deaths, Bay County, Florida,
February 2008*

Causes Conditions Risk Factors
Infarcts (2 fetal deaths) Oligohydramnios Obest(@ deaths)
Unusual Coiled Cord (2) Lupus Anticoag Antigen Gficohypertension (2)
Dark Clot A1298C Mutation Diabetes (2)
Epidermal Separation Black race (2)
Fibrosis Plague Previous preterm birth
Hemorrhagic Cyst Infertility problem
Loose Nuchal Cord Advanced maternal age
2 Vessel Cord Asthma

Smoking during pregnancy

*One fetal death may have more than one causeditmors, and risk factors.
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Figure 1. Six late fetal deaths by birthweight andjestational age, Bay County Residents, February,
2008.

Solid lines represent US National Reference foalRétowth for 8", 10", 50", 90", and 95 percentile.
Diamonds represent six late fetal deaths in Fehr2@@8 in Bay County. Five cases had fetal growth
within 10" and 9 percentile and one case hm85" percentile of the US National Reference for Fetal

Growth using their birthweight at the time of deliy.
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4th Investigation Question: Were there environmerdl or infectious disease exposures in the

community that may explain the cluster of late fetadeaths?

Methods

We reviewed reports for various environmental expes for Bay County for this time period including
notifiable infectious diseases, Florida Poison infation Center calls, water quality testing,
environmental spills, and toxic waste sites. Thisrmation was obtained from the Divisions of
Environmental Health and Disease Control at theidldoDepartment of Health. We also geocoded the
geographic residence of mothers with late fetattdem February 2008 to compare the occurrence

topology and potential commonality in the community

Results

After systematically reviewing environmental dabaises, no commonality explained the occurrence.
Figure 2 demonstrates a summary report of information baudistance exposure calls from Bay County
to the Florida Poison Control Center. There wamnpease in substance exposure calls from Bay
County on February 2008. No infectious diseasbreaks or environmental spills in Bay County were

reported from January to February 2008.

On February 22, 2008, Bay County issued precautydmail water notice due to the extremely heavy
rainfall in February. During the routine drinkimgter test, Bay County water system did not meet a
drinking water quality standard. Turbidity (clondss) measurements of water in February exceeded th
normal turbidity level. Turbidity has no healtHeadts, but it can interfere with disinfection armdyide a
medium for microbial growth. Only one neighborhdesdted positive for coliforms demonstrating
inadequate disinfection for that specific areae tbliforms are a broad class of bacteria which iivthe
digestive tracts of humans and many animals. Tesemce of coliform bacteria in drinking water
suggests that the treatment system is not workioggply. Although many types of coliform bacteria a
harmless, some can cause health problems whiadiecliarrhea, cramps, nausea, and vom?ﬂrigew
water quality regulations enacted after this eveqtire water testing for more than just colifornhs.
terms of this event, half of fetal deaths occuadng the days prior to the problem with watebtdity.

No other abnormal water tests for public or privatger supplies for Bay County were identified.

Figure 3illustrates the reported maternal residence obthéate fetal deaths to Bay County residents in
February 2008. No apparent pattern by geograpbations of maternal residence was identified] feta

deaths were from most populated areas of Bay County
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Figure 2. Exposure calls to the Florida Poison Cdrol Center, Bay County residents, 2008 A
summary report of information on all substance swpe calls from Bay County to the Florida Poison
Control Center, January—April 2008.
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Figure 3. Six late fetal deaths by geographic lotian of maternal residence, Bay County, Florida,
February, 2008. Red dots represent six late fetal deaths in Fepr2@08 in Bay County. There was not

a clear pattern in fetal deaths by geographic ionat
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5th Investigation Question: Were there other healt issues or exposures missed by vital and

medical records that may explain the cluster of la fetal deaths?

Methods

For our last investigative step, we developed a&mat interview form to collect additional infornat
on prior illness and health conditions, occupatjmets, residence history, injury, dietary and
environmental exposures, and natural father fraamtbthers that were not available from the fetathle
certificates and prenatal and hospital charts. idhae focus was on finding individual causesesaf

deaths or commonalities (see Appendix B).

Results

Of the six late fetal deaths in February 2008, toanl maternal interviews conducted by phone or in-
person. One mother could not be located basedailable contact information from vital, prenatahd
hospital records; one mother did not respond afidtiple attempts to contact her and set up a tone
meet or call. Upon examining maternal interviegpanses, a maximum of two mothers had any
common health issues, symptoms, or exposures sudbgs, secondhand smoking, working a job late
into pregnancy, and household exposure to pessiddeng pregnancy. Besides for pesticide expgosure
none of the exposures were sufficient to explainldte fetal death. Moreover, the pesticide expassu
were considered to be minimal based on the interaied not a major risk. None of the four women
interviewed developed symptoms of gastrointesiinfaiction after the date of the February water
turbidity episode. No commonality was identified@g more than two mothers, and none are

considered sufficient to account for fetal demise.

SUMMARY OF INVESTIGATION FINDINGS

o The hospitals, local Healthy Start Coalition, andmty health department were quick to recognize
and notify the Florida Department of Health of alable problem with late fetal deaths in Bay
County. Staff of the local Healthy Start Coalitiand the local Fetal and Infant Mortality Review
were prompt in noting, responding, and communigatiith responsible parties. The risk of late fetal
death cluster was almost 30 times the risk offleted deaths in Florida, even adjusting for knovak r
factors.

0 The occurrence of six late fetal deaths in Bay @pimFebruary 2008 was highly statistically

significant and unlikely to be due to chance.
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o Known risk factors (underweight body mass indexesily, Black race, smoking, low education, no
prenatal care, maternal age, chronic diabetespihhypertension, and prior terminations) did not
explain any of the increase in the fetal mortalitie in Bay County in February, 2008. Some of the
women with fetal deaths were found to be at higlskrwith one or more known risk factors, but
these risk factors did not explain the increaghénfetal mortality rate in Bay County in February,
2008. Moreover, these risk factors were not sudfitby themselves to cause fetal demise.

o0 All six late fetal deaths occurred prior to the @nsf labor or hospital admission for delivery. No
commonality of care was identified that could hawatributed to these events.

0 The placentas of all six fetal deaths were septtbology for examination; only two fetal deaths
were submitted for autopsy. No common conditionssk factors were present in a majority of
these deaths to explain having a cluster.

0 No placental, cord, or fetal tissues were frozeref@amination at a later date.

o No fetal growth restriction was observed usingrthethweight at the time of delivery.

0 After reviewing environmental data sources (ndbigainfectious diseases, Florida Poison
Information Center calls, water quality testingyieonmental spills, and toxic waste sites), no
commonality explained the larger than expected rarroblate fetal deaths.

o Four had maternal interviews conducted by phorie-person, and a maximum of two mothers had
any common health issues, symptoms, or exposuobsasudogs, secondhand smoking, working a
job late into pregnancy, and household exposupesticides during pregnancy. No commonality
was identified among more than two mothers, aneérase considered sufficient to account for fetal

demise.

INVESTIGATION LIMITATIONS

0 The lack of autopsy information limited the medicdbrmation potentially available to explain the
cluster. Only two fetal autopsies were able tabeumented.

0 The lack of complete clinical and laboratory evéituas of the mother with late fetal deaths limited
the investigation of these potential causes atkdaistors.

o0 No placental cultures or testing for infectiousedises were available for any of the six late fetal
deaths. Blood and placenta cultures could have belpful in ruling out fetal Listeriosis or other
fetal infections. No placental, cord, or fetaktie were frozen for testing at a later time. Hoavev
mothers did not report any symptoms or demonstiagesymptoms related to infectious diseases

during pregnancy. No Listeriosis cases have beesntly reported for Bay County in 2008.
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o Two maternal interviews were not able to be conellieind may have prevented the identification of
common symptoms and exposures.

o0 This investigation was done retrospectively usirgnptal care records and hospital charts and may
have not collected all of the potentially usefdbimation to the investigation.

o0 There were a small number of investigation caségwimits statistical power to detect statistical
significance and conduct a larger more informatiase-control study.

0 At this point, there is limited scientific undenstiing of the causes of late fetal deaths and msthod

for detecting the causes.

CONCLUSIONS

Bay County experienced a significant increaseti fietal deaths in February 2008. Known risk fes;to
such as underweight body mass index, obesity, Biaok, smoking, low education, no prenatal care,
maternal age, chronic diabetes, chronic hypertensiod prior terminations, did not explain anyfo# t
increase in the fetal mortality rate in Bay Couinty-ebruary, 2008. Some of the women with fetal
deaths were found to be at higher risk with onmore known risk factors, but these risk factorsruit
explain the increase in the fetal mortality rat@ay County in February 2008. Moreover, these risk
factors were not sufficient by themselves to cdatsd demise. No common cause or commonality was
identified that explains the occurrence after a@hensive systematic investigation. In fact, no
definitive explanation or causes for individual essvere identified. At this point, no public healt

actions are recommended.

RECOMMENDATIONS

Health Care Providers

1. Continue active ongoing surveillance of late feliehths £ 28 weeks of gestation). Community
hospitals and County Health Department need teebtoronitor fetal deaths to determine
whether the increased numbers of late fetal deathsontinuing.

2. Obstetricians and pathologists broaden their dinicork up of these late fetal deaths to identify
potential causes. Broader assessments might kelgirethe occurrences of these late fetal
deaths as well as provide specific benefits tartbéhers and family. Experts from the Centers
for Disease Control and Prevention, the Nationstitimte of Child Health Development and the

University of Florida, concur with the followinggemmendations. However, we may not be
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able to explain future late fetal deaths even fatlowing these recommendations. In past

research studies, a substantial portion of thaeddsal deaths cannot be explained because of the

limits of current scientific knowledge.

o Clinical work ups should follow the Committee Ominion "Evaluation of Stillbirths and
Neonatal Deaths" of the American College of Obglieins and Gynecologists issued in
October 2007. This opinion recommends a number of tests thalddoe potentially
beneficial. Some tests need to be performed pidelivery or soon after delivery.

0 The pathologists should follow the College of Amari Pathologists Practice Guidelines
from May 1997 if they are not already doing'$&rocedures from a recent national research
study were provided for culturing and storing plated cord and fetal materials for future
studies as infections may play a role in this @uand the extension of this cluster.

3. Provide preconception and interconception coungdtinall women of childbearing age.

Women of Childbearing Age

1. To assist in the prevention of late fetal deathmen of childbearing age should:
0 Seek preconception counseling for pre-identifiesbolt disease(s) and family planning
0 Choose healthy lifestyle behaviors before, durimg after pregnancy
0 Seek early trimester prenatal care
0

Follow medical advice

Communities
1. Develop and implement community programs aimedhat@ving and promoting preconception
health and improved pregnancy outcomes

2. Promote healthy lifestyle behaviors
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Appendix A.
ABSTRACTORS
Abstractor initials and date
Reviewer initials and date

Resolver initials and date

CASE IDENTIFICATION

Fetal Death Certificate:
Date of fetal delivery
Certificate number

Mother’'s name (last/first)

Fetal Death Case Abstraction Form—BayCounty, 2008

(mm/ddlyy)

(mm/ddlyy)

(mm/ddlyy)

/ / (Mgl

Mother’s residence (street address, City, Zip c@irinty)

Mother Date of Birth
Hospital Medical Record

Hospital Name

Date of fetal delivery

Hospital records number

Social Security Number

Mother’'s name (last/first)

/ / (mm/ddly

/ / (mdiygy)

Mother’s residence (street address, city, zip codenty)

Mother’s Date of Birth
Prenatal Care Record

Provider Name

Record Number

Mother’s Name (last/first)

Mother’s Date of Birth

/ / (mnidd

/ / (mmiigd

Bay County Late Fetal Death Cluster Investigatioml &esponse
Florida Department of Health Final Report, Septemd@08

Page 20 of 36



MATERNAL CHARACTERISTICS

Mother’s date of birth / / (mmbjgl
Married currently ______not stated ____ho____yes
Race ____ black ___white _____ other—specify:
Ethnicity __Hispanic ___ notstated _  ithpecify:
Highest educational level
PRENATAL CARE INFORMATION
Prenatal care received ____no____yes
Prenatal care records available _____nho_____ yespartial
Available for last month no yes tiplr
Prenatal care provider
Date of first prenatal visit: / [ (mm/ddlyy)
Date of last prenatal visit / [ (mm/dd/yy)
Number of prenatal visits prenatal visits
DELIVERY INFORMATION
Delivery outside of hospital no yes_other—specify:
Delivery hospital name
Delivery attendant name
Prenatal care practice no yes r-eshecify:
Weight of fetus _ _lbs _____ounces grams
Gender of fetus ____male __ female _____unknow _____ not stated
Date of last menstrual period / [ __(mm/ddlyy)
Date of hospital admission / / m{(da/yy)
Date of fetal death diagnosis / [ __(mm/dd/yy) How confirmed?:
Date of delivery / / (mm/ddlyy)
Date of estimated delivery / / m(dd/yy)

OB gestational age estimate

Gest confirmed by ultrasound no

completed weeks

yesvhith gestational ages:
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Amniocentesis ____no____ yes results:
Timing of fetal death ____ beforelabor _uridg labor _ during delivery _ uniumo
Plurality _____singleton __ twin _____ other-edfy:
Delivery method

Vaginal / Spontaneous ____ho ____yes

Vaginal / Forceps ____no ____yes

Vaginal / Vacuum ____ho ____yes

Dilation / Curettage ____no _____yes

Cesarean, emergent ___no __yes

Cesarean, planned ____ho ____yes

Other _____no ____yes specify:
Resuscitation attempted ____no _____yes ibescr
Hospital discharge:
Date of hospital discharge / / fchairyy)
Other findings on hospital discharge:
OBSTETRICAL HISTORY
Maternal death / demise ____ho _____yes ihescr
Height _ feet ______inches
Pre-pregnancy weight Ibs kg not stated
Weight at delivery Ibs kg not stated
Weight gain during pregnancy Ibs kg
History of previous C-section ____ _notstated = _no _ vyes
Previous preterm birth _____ not stated __ no___ yes
Previous fetal loss ______not stated __ho___ yes at which gestational age: __ wks
Infertility problem _____ not stated ____ho____yes
Infertility treatments _____not stated _____no___yes specify
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Last pregnancy outcome

Date of pregnancy ended / / /Gty _____not stated
Outcome __liveborn __ stillborn __ sgdmnt __ elective termination __ not stated
Health during the month prior to stillbirth diagnos
Fever _____hotstated ____ no yes—degree:
Infection _____notstated _ no yes—describe:
Hypertension _____notstated __ no yes—describe:
Nausea _____ not stated no dgssribe:
Diarrhea ____ not stated no s—gescribe:
Vaginal bleeding _____ not stated _ho__ yes—spotting light heavy n/s
Recent trauma _____ not stated no yes—date: / / (mhmdd
Describe
Decreased fetal movements __ not stated no _ yes-howlong:
Health at the time of admission
Fever _____not stated yes—degree:
Infection _____ not stated yes—describe:
Hypertension _____ not stated yes—describe:
Nausea _____ not stated _____no __ —dgssribe:
Diarrhea ______not stated _____no _es—gescribe:
Vaginal bleeding _____ not stated _____yes-spotting light heavy n/s
Decreased fetal movements __ not stated ____yes—how long:
Fetal heart tones _____ not stated _____no___ yes—how determined:
Fetus already dead _____ not stated _____no___ yes—how long:
Labor / contractions _____ not stated _____no____ yes—how long:

Describe history of preceding events prior to feledth
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PRIOR MEDICAL HISTORY

Asthma ______not stated _____no __ s ye
Antiphospholipid Syndrome _____ not stated _ho __ yes
Bleeding disorder _____not stated _____no____yes specify:
Cardiovascular disease _____not stated ____no___yes specify:
Cholestasis of pregnancy _____not stated no _ yes
Diabetes

Type 1 ______not stated _____no _esy

Type 2 _____ not stated ____nho _yes

Gestational ______not stated _____ho __yes

Type not stated ___no ___ yes
Genetic / metabolic disorder ___ _notstated _ _no _ yes specify:

Hypertension

Chronic ______not stated _____no _esy

Preeclampsia / eclampsia _____ not stated no __ yes

Type not stated ____no _____yes
Renal disease _____ not stated _ no___yes specify:
System lupus erythematosus ______not stated no _ yes
Thyroid disorder _____ not stated ____no____yes specify:
Thrombophilia _____ not stated _____no __yes specify:
Obesity ______not stated ____no __sye

Other medical conditions:

History of domestic violence not stated no yes specify:

Other findings on prior medical history:
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CURRENT PREGNANCY / OBSTETRICAL COMPLICATIONS

Abruption
Complete
Partial
Type not stated
Anemia
Anhydramnios
Chorioamnionitis
Gestational diabetes
Incompetent cervix
Cerclage placed
Infections
Chlamydia
Coxsackie A& B
Cytomegalovirus
E. Coli
Gonorrhea
HIV
Leptospirosis
Lyme disease
Listeria
Parvovirus (Fifth’s)
Strep Group B
Syphilis
Toxoplasmosis
Other
Meconium

Oligohydramnios

no

no

no
not stated
not stated

not stated

not stated

not stated

not stated

_____ not stated
______not stated
______not stated
______not stated
_____ not stated
______not stated
_____ not stated
______not stated
______not stated
______not stated
_____ not stated
_____ not stated
_____ not stated
______not stated
______not stated

not stated

—_Yyes
____yes
—_Yyes
____no S Yye
____no __yes
____no___ yes how long:
—_ho___yes
____no___yes
_0 n___ yes when:
____ho ___yes when:
____no _yes when:
____no yes when:
_____no _____yes hemw
____ho ___yes when:
____ho ___yes when:
____no _esy when:
_____no _____yes when:
___ho _____yes hernw
____ho ___ yes when:
____no s ye when:
____ho ___yes henw
____nho s ye when:
_____no _____yes specify:
_____no ___yes thick: yes
____no ____ yes
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Preeclampsia / eclampsia _____ not stated no ____yes
Prolonged rupture (> 12 hrs) _____notstated _ no _____yes duration:
Preterm labor ______not stated ____ho ___yes weeks gestation:
Polyhydramnios _____not stated ____no ____ yes
Placenta previa _____notstated _no _____yes
RH disease (isoimmunization) ____ _notstated _ no _____yes
Uterine rupture _____ not stated ____no yes
Cord problems
Nuchal cord ______not stated ___ho _es ytight? _ _yes  no____ notstated
Prolapsed cord ______not stated ____no__ves
Cord torsion ______not stated _____ho _yes
Cord entanglement __ not stated ____no__yes
Vasa Previa _____ not stated ____no _es y

CURRENT PREGNANCY / OBSTETRICAL COMPLICATIONS

Fetal growth restriction not stated 0o n yes

If sonograms are available from prenatal recaidscribe weight of fetus and weeks gestation.

__Ibs___ ozs
__Ibs___ ozs
__Ibs__ ozs

Ibs 0zs

grams at
grams at
grams at

grams at

eeksvof gestation

eeksvof gestation

eeksvof gestation

eeksvof gestation

Other findings on current pregnancy:

ENVIRONMENTAL EXPOSURES DURING PREGNANCY

Cat exposure (during preg) not stated no yes specify
Dietary supplements not stated no yes specify
Home remedies not stated no s _yespecify
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Over-the-counter medications
Pain medication
Pesticides
Prescription medications
Radiation
Substance use

Alcohol

Tobacco

Illicit drugs

Tick bite (during pregnancy)

MATERNAL LABORATORY FINDINGS

Anticardiolipin Antibody
Creatinine
Cytomegalovirsus IgG
Cytomegalovirsus IgM
Factor V Leiden
HgbAlc (diabetes test)
Kleihauer-Betke
Lupus Anticoagulant Antibody
Parvovirus 1gG
Parvovirus IgM
Platelet counts
Protein C activity
RPR (Syphilis test)
Thyroid Stimulating Hormone
Maternal Drug Screen

Date

Source

_____notstated _ no _____yes specify
_____not stated _____no yes  specify
_____not stated _____no __ S yespecify
_____ not stated no ____yes specify
______not stated _____no _____yes
_____not stated _____no _____yesspecify
_____ not stated ____nho _____yespecify
_____ not stated _____no _yes specify
_____hotstated ___no _____yes specify
____not stated ___no__normal ____abnormal—value:
____not stated ___no __ normal __ abnormal—value:
____not stated ___no_normal ____abnormal—value:
____not stated ___no_normal ____abnormal—value:
____not stated ~_no __mabr _ abnormal—value:
____not stated no normal ____abnormal—value:
____not stated ~_no __mabr __ abnormal—value:
____not stated 0 n__normal ____abnormal—value:
____not stated ~_no ___ @brm __ abnormal—value:
____not stated ~_no ___ r@rm __ abnormal—value:
____not stated ~__no _mabr __ abnormal—value:
____not stated ___no normal ____abnormal—value:
____not stated ___no normal ____abnormal—value:
____not stated ___no_normal ____abnormal—value:
____hot stated no_yes
/ / (mm/dd/yy)
_____urine ____ blood _ tstmted _ other—specify:
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Amphetamines ___not stated ___no _normal ____abnormal—value:
Cocaine ____not stated ___no ___ nbrma___ abnormal—value:
Opiates ____not stated ~__no __ normal _abnormal—value:
THC/marijuana ____not stated ~__no_normal ____abnormal—value:
Other: ____not stated ____no normal ____abnormal—value:

MTHFR gene mutation ____not stated ___no_yes specify:

Other abnormal results (including cultures)

POSTMORTEM EVALUATION

Placenta sent to pathology ____hot stated __ho___yes

Pathology report available no yes _____ partial

PLACENTA EVALUATION

Placenta weight grams
Measurements X X cm specify: trimmed __ untrimmed ______not stated
Description
Circumvallate ___not stated ___no _yes
Bilobed ____not stated ___no ____yes
Accessory lobe ____not stated ___ho yes
Not stated ____not stated __no __ S ye
Hemorrhage/abruption ~ __ not stated __ho____yes
Location _____retroplacental ____marginal ___epth ______not stated
Percentage % of placenta
Measurement X X cm
Infarcts ____not stated ___no _____yes
Percentage % of placenta
Coverage __ focal/lsmall __ diffuse _ teted
Chorioamnionitis: ___no ___yes specify: mid _ mod __ severe __ taied
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Villitis: ____no ___ yes specify.  folosld _ diffuse/marked __ not stated
Multiple placenta _____single _____twin ___ wipl _____ other—specify:
Type _____DiICDIA°  _ MoCMoA _ MoCDIA ___not stated
Anastomoses: ___not stated __no _es y type:
Bacterial cultures ____not stated __ho____yes findings:
Viral cultures ___hot stated __ho _yes findings:
Other placental findings (including microscopicdings)
UMBILICAL CORD EVALUATION
Length (in delivery room) ____cm _____in ___ Notrecorded in delivery note
Length (in pathology) . cm _____in __ Notrecorded
Number of vessels _
Insertion distance (nearest margin) __ cm in _____ not stated
Cord location _____ central _____eccentric rgmal not stated
Velamentous ____not stated __hno ___yes
Knots ____not stated __ho ____yesecibp _true _ false __ not stated
Corditis/funisitis ____not stated __ho __yes
Constriction ____not stated ___no ____yes
Rupture ___not stated __no __yes
Thrombosis ____not stated ___no ____yes
Wharton’s Jelly anomaly ____not stated __ho___yes
Coiling
Excessive/Marked ~__ not stated __ho___yes
Absent (straight cord) ___ not stated __ho___yes
Coiling index coilslcm _not stated

Other cord findings (including microscopic findings
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FETAL EXAM
Gross Fetal Exam
Fetal autopsy offered
Fetal autopsy done
Macerated
Degree macerated
Foot length
Crown-rump length
Estimated Gest Age
Additional studies
Radiographs
Photographs
Bacterial cultures
Viral cultures
Karyotyping
Structural defects
Multiple defects

Description:

____not stated __no yes
____hot stated ___ho___ yes
____not stated __no yes
____hot stated __ho ___yes
_____mild _____mod ______severe _ not stated
___cm____in ______not stated
o cm_____in ______not stated
completed weeks _ot stated
____not stated ___no ____yes findings:
____not stated ___no ___yesfindings:
____not stated __ho _vyes findings:
____not stated ___ho __s ye findings:
___not stated ___ho ____yes findings:
____not stated ___no _yes
____not stated ~__no yes

Other fetal findings (including autopsy and micrasic findings)
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Appendix B. Maternal Home Interview Form

INTERVIEWERS

Name (last / first)

Interview date / / (mm/ddlyy)

CASE IDENTIFICATION (Get this information from Fetal Death Certificate)

Fetal Death Certificate number

Date of fetal delivery / / (Mrygl

INFORMATION ON MOTHER

| am going to ask some questions about you and ngment pregnancy.

DEMOGRAPHICS

What is your name? (last/first)

When is your birthday? / / (mm/gd/y
What is your race? ___white __ black eofbpecify: )
What is your ethnicity? ~_ Hispanic ___ Non-Hisiga___ other (specify: )

What is your highest education level you completed?
___d"orless ___ High school but no diploma ___ Highool diploma or GED ___College but no degree
____College degree _ Associate __ Baclwlor Master's __ Doctorate

Where did you live at the time of conception? (treddress, city, zip code, county)

Did you move during pregnancy? __ nho ___yes

If yes, how many times did you move during pregry&nc

What was the address of your previous residen¢ese{saddress, city, zip code, county)
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Did you live in this current home at the time ofidery? no __ vyes

If no, what was your home address at the timestifery? (street address, city, zip code, county)

MEDICAL CONDITIONS

Do you have had any of following health conditions?

Asthma ___ho ___yes
Diabetes (chronic, not gestational) ___no___yes
Hypertension (chronic) / high blood pressure ___ho___yes
Kidney disease ___ho ___yes
System lupus erythematosus ____ho___yes
Thyroid disorders ___no __ yes
Have you had a previous spontaneous abortiorhidfillor fetal deaths? ~ no _ yes (spduifiy many:_ )
Do you have family history of genetic diseasesisomiers? ___ no __ yes (specify: )
Do you have family history of birth defects? __ no___yes (specify: )
INFECTIONS DURING PREGNANCY
Were you exposed to a cat or animals during yoegmancy? _ no ____ yes (specify: )
Did you have a tick bite during pregnancy? __ no__ yes (when: )
Did you have sexually transmitted infections duryjimgir pregnancy? _ no ___ yes (specify type: )

During the last month of your pregnancy,

Did you have fever? no _  yes (describ

Did you have any infections? _ no _ yes¢ribe:
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Did you have severe nausea? __ no __ yssifbe: )

Did you have vomiting? ___no ___ asscribe: )
Did you have dehydration? ____no ___ (describe: )
Did you have severe headache or neck stiffnessffo  _ yes (describe: )

Did you eat frozen chicken, pork, or beef burritaydlled chicken strips from “Gourmet Boutique'Jan’s”, or

“Archer Farms” during pregnancy? __ no ___ (W&ken did you eat?

Do you still have the package?  _no _ Resduceddate [/ [/ Expirationdaté__ /)

DIETARY EXPOSURE DURING PREGNANCY

During your pregnancy,

Did you eat unpasteurized dairy products (milked®? _ no ___ yes (specify: )
Do you eat any homemade dairy products (butteessestc)?  no _ yes (specify: )
Do you touch your month while handling raw measeafood? = no _ yes (specify: )
Did you wash hands and utensils after handing raatrar seafood? __no __ yes

Did you eat undercooked or raw foods (fish, mesfeod)? ~ no __ yes (specify: )
Did you eat other non-processed or unusual foodst_ __ yes (specify: )
Did you take dietary supplements (multivitamins/erals, single vitamins/minerals)? __ no __ yes

If yes, lists names of supplements

How often did you take perday? _ once _ icew _ three times
Did you take Total Body Formula dietary supplemamtlanuary and/or February 2008? __ no _s vye
Did you take some other dietary supplement on Ygrarad/or February 20087 _ no __ yes
Did you take herbal supplements? ___ no  _s (seecify: )
How often did you take perday? _ once _ icew _ three times
Did you take home remedies? _ _no _ yex{gp )

Other than prenatal vitamins, did you take any dkiercounter or prescribed medicine during pregpaeeen

for a short period of time? ___no __ yes (dpec )
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ENVIRONMENTAL EXPOSURE DURING PREGNANCY

Did you smoke cigarettes or use tobacco produgisglpregnancy? ~ no __ quit smoking befoegpant
quit smoking during pregnancy ____ yes (freqyenc )
Did you drink alcohol during pregnancy? __ no__ yes (frequency: )

Did you use any illicit drugs (marijuana/THC or hiah, cocaine, Amphetamines, Opiates) during precy

____no ___ yes (specify: )
Did you work during you pregnancy? ____ no _es {specify: )
Were you exposed to hazardous chemicals, pestjdig®es, or radiation?  _no _ yes

(Examples: paints, chlorine, dry cleaning fluidsesthetic gases, acetone, formaldehyde, etc.)

If yes, what were those hazardous materials?

When were you exposed?

Did you take any fertility drugs or receive any roadl procedures from a doctor, nurse, or othertheazdre worker
to help you get pregnant? (This may include inligrtireatments such as fertility-enhancing drugsissisted
reproductive technology.) __no __ vyes

Do you have complete plumbing facilities (includimgt and cold running water, a flush toilet,
and a bathtub or shower) in your home? _ no__ yes

Do you get the “drinking” water you use in your h®ifmom a city or county water supply or from a pt well?
____City or county water supply ___ Private well

Do you get the water you use in your home fromyaai county water supply or from a private well?__ City or
county water supply ___ Private well

Did you travel during pregnancy? __no ___ (W&ken and where? )
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INJURY DURING PREGNANCY

During the last month of your pregnancy, were ygured inany way? ___no ___ yes (describe;

Did you have a car accident? __no __ Ye®f, wereyou hurt? ___ no ___ yes)

During yourmost recent pregnancy, did your husband or papuasih, hit, slap, kick, choke, or physically hurtiyo

inany otherway?  no __ yes (describe: )
OTHERS
Did you live alone during pregnancy? __ yes _ no (with whom? )

What are hobbies of anyone in your home?

ADDITIONAL COMMENTS ON BABY'S MOTHER

INFORMATION ON BIOLOGICAL OR NATURAL FATHER

Now, | am going to ask questions about the bioklgic natural father’s of your baby.

DEMOGRAPHICS
When is the baby’s father’s birthday? __ / / _(mm/dd/yy) or How old is the baby’s father? years

What is the baby’s father's race? __ white _ clbla other (specify: )

What the baby’s father’s ethnicity? __ Hispanic _Non-Hispanic ___ other (specify: )

What is the highest education level the baby’sdiashcompleted?
___d"orless ___ High school but no diploma ___Highool diploma or GED ___College but no degree
___College degree ____Associate ___ Baclwelor’ _Master's __ Doctorate

MEDICAL HISTORY

Does the baby’s father have family history or gexietetabolic disorders? __ no __ yes
(specify: )

ENVIRONMENTAL EXPOSURE

What drugs or medications did the baby’s fatherhefere you became pregnant?

____none ___ yes (specify:
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Before you became pregnant, did the baby’s fattek where hazardous chemicals, fumes, or radiatiene

regularly present? no unsure ybat(were those hazardous materials?

Did the father of your baby live with you duringyropregnancy? _ no ___ yes (specify:

If no, skip the remaining questions.

Did the baby’s father have a job during your pregiy®  no __ yes (specify each job he
had: )
Did the father of your baby live or work with anilmauring your pregnancy? __ no ___ yes (specify:
)
Did the father of your baby have frequent contaith & cat or animals during your pregnancy? ___ no__yes
(specify: )
Did the baby’s father have hobby during your pregy&  no ___ yes (specify: )

Did you use the following substances during yo@gpancy?

Smoking during pregnancy ____no ___ yes(__packs per day)

Drink alcohol during pregnancy ___no ____yes( _ drinks per day)

Illicit drugs ___no ___ yes(specify: )
Did the baby’s father travel while you were pregffan _no ___ yes (when and where?

ADDITIONAL COMMENTS ON BABY'S FATHER
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