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IN THE UNITED STATES, PREGNANCIES
associated with assisted reproductive
technology (ART) or ovulation-
inducing drugs are more likely to result
in multiple births than spontaneously
conceived pregnancies.' Inaddition, trip-
let and higher-order multiple births are
at greater risk than singleton births to
be preterm ( =37 completed weeks’
gestation), low birthweight (LBW)
(i.e., =2500 g), or very low birth-
weight (i.e., <1500 g), resulting in
higher infant morbidity and mortality.?
Because preterm and LBW infants often
require costly neonatal care and long-
term developmental follow-up, the con-
tinuing increase in triplet and higher-
order multiple births causes concern
among health-care providers and poli-
cymakers.® This report provides esti-
mates of the contribution of ART and
ovulation-inducing drugs to these birth
outcomes for 1996 and 1997, and sum-
marizes trends during 1980-1997, which
indicate that the ratio of triplet and
higher-order multiple births has more
than quadrupled and that a large pro-
portion of this increase can be attrib-
uted to ART or the use of ovulation-
inducing drugs.

CDC’s National Center for Health Sta-
tistics (NCHS) provided data on live-
born infants of triplet and higher-order
multiple deliveries,* and the Society for
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Assisted Reproductive Technology
(SART) reporting system for ART clin-
ics provided the clinical outcomes of
ART-associated pregnancies. The 1992
Fertility Clinic Success Rate and Certi-
fication Act requires that every U.S.
medical center that performs ART re-
port to CDC data for every ART cycle”
initiated annually to calculate clinic-
specific pregnancy success rates.’ This
report uses data from 1996, the first full
year CDC collected ART data, and 1997,
the latest year of completed data collec-
tion. In NCHS and SART, multiple births
are counted as individual births rather
than sets of triplet and higher-order mul-
tiple births.

Triplets constituted most triplet and
higher-order multiple births: 5298
(89.2%) of 5939 in 1996 and 6148
(91.2%) of 6737 in 1997.* ART-
related triplet and higher-order mul-
tiple births for 1996 and 1997 were ex-
pressed as a ratio (i.e., the proportion
of ART-related triplet and higher-
order multiple births to all live-born
infants). The impact of ovulation-
inducing drugs not associated with an
ART procedure was estimated by sub-
tracting both ART-related births (from
the SART reporting system) and spon-
taneously occurring triplet and higher-
order multiple births® from the total
number of these births. To account for
the upward shift in maternal age dis-
tribution since 1971 and the increase
in spontaneously occurring triplets and
higher-order multiple births in women
of reproductive age, the ratios for spon-
taneously occurring outcomes were ad-
justed for the maternal age distribu-
tion of 1997 using the relevant ratios
for 1971.> This adjustment resulted in
a 10% increase in spontaneously oc-
curring triplet and higher-order mul-
tiple births from 29 per 100,000 live-
born infants in 1971 to 32 per 100,000
live-born infants in 1997.

The ratio of triplet and higher-
order multiple births for all age groups
increased from 29 in 1971 to 37 in
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1980; this trend began after the Food
and Drug Administration approved two
ovulation-inducing drugs, one in 1967
and another in 1970. Following the in-
troduction of ART approximately in
1980, the ratio more than quadrupled
to 174 in 1997. Among mothers aged
<20 years, the ratio increased from 15
to 21; among mothers aged 35-39 years,
the ratio increased from 48 to 403.
The contribution of ART to the over-
all triplet and higher-order multiple
birth ratio was estimated to be 38.7%
in 1996 and 43.3% in 1997, a substan-
tial increase from the estimated 22% for
1990 and 1991. For both years, ap-
proximately 20% were attributable to
spontaneously occurring triplets and
higher-order multiple births and ap-
proximately 40% were attributable to
ovulation-inducing drugs without ART.

Reported by: Div of Reproductive Health, National
Center for Chronic Disease Prevention and Health Pro-
motion; Div of Applied Public Health Training, Epide-
miology Program Office; Div of Vital Statistics, Na-
tional Center for Health Statistics; and an EIS Officer,
CDC.

CDC Editorial Note: Despite small
variations in fertility rates throughout
the 1930s-1960s, the ratio for triplet and
higher-order multiple births re-
mained stable at approximately 30 per
100,000 live-born infants.® The re-
ported increase in the ratio of tripletand
higher-order multiple births in subse-
quent decades illustrates the impact of
ART and other infertility treatments.
The findings in this study are sub-
ject to at least three limitations. First,
reliable information could not be ob-
tained on the availability and use of ovu-
lation-inducing drugs in the United
States. Such information might have
been useful in determining the contri-
bution of these drugs to the reported
increased ratios and to the increase in
triplet and higher-order multiple births
affecting all age groups. Second, be-
cause ART data were available for only
2 full years (1996 and 1997), trend
analysis was not possible. Third, bias

(Reprinted) JAMA, July 19, 2000—Vol 284, No. 3 299

Downloaded from jama.ama-assn.org by guest on February 12, 2012


http://jama.ama-assn.org/

glCDCI5

f ) FROM THE CENTERS FOR DISEASE CONTROL AND PREVENTION

might have been introduced using 1971
triplet and higher-order multiple birth
ratios for direct age adjustment, which
were based on a 50% sample of birth
certificate data compared with 100% of
data for 1985-1997.

Because of the risk factors associ-
ated with multifetal births, continued
surveillance of pregnancies associated
with infertility treatments is impor-
tant. Although the impact of ART on
overall triplet and higher-order mul-
tiple births can be estimated using SART
data, no reporting system has informa-
tion on the use of ovulation-inducing
drugs not associated with ART. Modi-
fying birth certificate registration to in-
clude the type of infertility treatment
used to achieve pregnancy would pro-
vide such information. Massachusetts
has implemented this modification.

Given the increased morbidity and
mortality associated with multi-
fetal pregnancies, efforts are needed to
monitor patients receiving ovulation-
inducing drugs and to limit the num-
ber of embryos transferred for pa-
tients receiving ART.” These approaches
should be preceded by evaluation and
specific diagnosis of the infertility sta-
tus of each patient, and should follow
guidelines issued by organizations such
as the American Society for Reproduc-
tive Medicine and the American Col-
lege of Obstetricians and Gynecolo-
gists.®? Strategies to reduce the risk for
multifetal gestation have important
public health implications that must be
integrated with patient needs and con-
cerns, provider practices, and rapidly
changing technology.
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*A cycle begins when a woman starts taking ovulation-
inducing drugs or starts ovarian monitoring with the
intent of having oocytes harvested for in vitro fertil-
ization or other assisted reproductive technique. In most
fresh, nondonor cycles, usually one of the following
procedures is used: in vitro fertilization involves re-
trieving a woman's oocytes, fertilizing them in the labo-
ratory, and transferring the resulting embryo(s) into
the uterus through the cervix; gamete intra fallopian
transfer involves placing unfertilized oocytes and sperm
laparoscopically into the woman's fallopian tubes
through a small abdominal incision; and zygote intra
fallopian transfer involves fertilizing the woman's
oocytes in the laboratory and then transferring the
resulting zygotes into her fallopian tubes.

Suspected Brucellosis
Case Prompts
Investigation of
Possible Bioterrorism-
Related Activity—
New Hampshire and
Massachusetts, 1999

MMWR. 2000;49:509-512

BRUCELLA SPECIES, PARTICULARLY B.
melitensis and B. suis, are potential
agents of biological terrorism."? This re-
port describes the public health and law
enforcement assessment of a sus-
pected case of brucellosis in a woman,
in which the atypical clinical presen-
tation and suspicious circumstances
surrounding the case raised the possi-
bility of biological terrorism. Al-
though the investigation did not iden-
tify evidence of biological terrorism,
the safe resolution of the case illus-
trates the value of integrated clinical,

public health, and law enforcement
biological terrorism preparedness and
response.

On March 25, 1999, a 38-year-old
woman who resided in New Hamp-
shire was admitted to hospital A in New
Hampshire with fever, myalgia, and
weakness, which progressed over 3 days
to respiratory failure requiring me-
chanical ventilation. On day 22, after
3 weeks of intensive care, the patient
was transferred to hospital B in Bos-
ton, Massachusetts. Paired serum speci-
mens obtained on day 4 and day 22
showed a 16-fold rise in titer (from 1:20
to 1:320) for Brucella antibodies by slide
agglutination testing at hospital B. Cul-
tures of blood were negative for Bru-
cella species.

Hospital personnel interviewed fam-
ily members who reported no history
of traditional risk factors for Brucella
exposure (e.g., relevant food, infected
animal contact, or travel history). Al-
though the rapid respiratory decom-
pensation was not typical for brucello-
sis infection, the serologic findings met
the surveillance case definition for bru-
cellosis.® As a result, hospital B made a
routine case report of brucellosis to the
Boston Public Health Commission
(BPHC) on day 23.

On day 24, the patient’s family re-
ported to hospital personnel that the pa-
tient’s illness might have been caused
by exposure to “laboratory flasks” and
“cultures” kept in her apartment by her
boyfriend. He was described as a for-
eign national studying marine biology
who was formerly affiliated with a lo-
cal university but recently had re-
turned to his country of citizenship. On
day 25, the patient’s family brought
laboratory flasks, petri dishes, and cul-
ture media to hospital B from the pa-
tient’s apartment. Several contained an
unidentified clear liquid, and some were
marked with dates from the 1980s. In-
fection-control staff at hospital B were
notified of the laboratory-like materi-
als on day 27. The positive Brucella an-
tibody serology in association with the
unusual laboratory-like equipment in
the patient’s residence and the acknowl-
edged potential for Brucella species to
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be used as a bioterrorist agents raised
concerns among the infection-control
staff that this case might be associated
with a bioterrorist event or uninten-
tional exposure to contaminated ma-
terials in the patient’s home. Hospital
B contacted local law enforcement in
New Hampshire and BPHC. After dis-
cussion with BPHC, the hospital B labo-
ratory retested the patient’s paired se-
rum specimens for both Brucella and
Francisella tularensis antibodies. The
specimens tested negative for tulare-
mia but remained positive for Brucella
antibodies. BPHC then notified the Mas-
sachusetts Department of Public Health
(MDPH) and the Federal Bureau of In-
vestigation about the unusual circum-
stances surrounding the case.

On day 28, CDC and the New Hamp-
shire Department of Health and Hu-
man Services (NHDHHS) were noti-
fied. NHDHHS had received no reports
of brucellosis through its passive sur-
veillance system. In response to the case
report, NHDHHS contacted hospital in-
fection-control nurses, but identified no
other cases of unusual febrile illness or
brucellosis in southern New Hamp-
shire during the preceding few weeks.
In Massachusetts, public health au-
thorities identified two additional cases
of brucellosis during the previous 3
months, compared with an average state
incidence of one to two cases per year.
However, review of the cases revealed
that both persons had consumed un-
pasteurized goat’s milk or cheese dur-
ing international travel.

On day 30, under the authority of
state communicable disease statutes and
in cooperation with the local police
department, fire department, and haz-
ardous materials unit, NHDHHS per-
sonnel entered the New Hampshire
patient’s apartment to assess any pos-
sibility of an ongoing public health
hazard. No laboratory materials or bio-
logical hazards were found. Further epi-
demiologic investigation by federal and
state public health authorities identi-
fied no common exposures among the
three cases. The laboratory materials
originally brought to hospital B by the
family were cultured at MDPH and then
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sent to the Armed Forces Institute of
Pathology for further testing, where they
tested negative when screened for sev-
eral potential bioterrorism agents,
including Brucella species.

On day 33, tube agglutination test-
ing on the patient’s paired serum speci-
mens from day 4 and day 22 was nega-
tive for Brucella antibodies at CDC. On
the same day at hospital B, the patient
died from adult respiratory distress syn-
drome. An autopsy was requested by
public health authorities; however, the
possibility of a biological terrorist threat
created concern on the part of the hos-
pital pathology staff and the autopsy was
postponed. Further testing of the
patient’s tissue samples was conducted
through the CDC Unexplained Deaths
and Critical Illness Surveillance Project,
including immunohistochemistry for
Brucella; although no diagnosis has been
confirmed, CDC testing results and the
patient’s prolonged antecedent medi-
cal history of multiple febrile illnesses
over the past decade suggest an unspeci-
fied autoimmune process.

Reported by: J Greenblatt, State Epidemiologist, New
Hampshire Dept of Health and Human Svcs. C Hop-
kins, Massachusetts General Hospital, Boston; A Barry,
Boston Public Health Commission; A DeMaria, State
Epidemiologist, Massachusetts Dept of Public Health.
Div of Applied Public Health Training, Epidemiology
Program Office; Bioterrorism Preparedness and Re-
sponse Program, and Meningitis and Special Patho-
gens Br, Div of Bacterial and Mycotic Diseases, Na-
tional Center for Infectious Diseases; and EIS officers,
CDC.

CDC Editorial Note: In this report, an
initial serologic diagnosis of brucello-
sis was complicated by an unusual clini-
cal presentation and other circum-
stances raising suspicion of a criminal
act or possible biological terrorism.**
Although this case did not represent an
actual biological crime or terrorism
event, and brucellosis was ruled out as
a cause of the patient’s illness, this re-
port highlights several key aspects of
effective public health response to a
possible biological terrorism crime or
terrorism threat involving a biological
agent or other unusual or unex-
plained illness. These aspects include
(1) sensitive, specific, and rapid
laboratory diagnosis of patients and

characterization of biological agents;
(2) early detection through improved
surveillance; (3) effective communica-
tion; and 4) coordinated local, state, and
federal response in the investigation of
unusual events or unexplained ill-
nesses.

Early detection is essential to en-
sure a prompt response to a biological
terrorist event. Local public health
authorities must rely on clinicians to
recognize and report suspicious or un-
usual presentations of disease. How-
ever, correlating suspicious cases origi-
nating from diverse locations or
discerning an increase in common pre-
sentations above the normal baseline is
difficult. As in this case, public health
practitioners coordinating disease
surveillance may be able to receive re-
ports of rare diseases and to deter-
mine whether they are occurring at a
higher than normal rate in a large sur-
veillance area.

CDC, in collaboration with local,
state, and territorial health depart-
ments, is enhancing existing disease
surveillance systems for specific dis-
eases that are normally rare in the
United States but thought to have a high
potential for public health impact if
used as biological terrorism agents.>®
This is being accomplished by improv-
ing training of clinical, laboratory, and
public health personnel in recogniz-
ing suspicious disease presentations and
by expanding of existing, disease-
specific surveillance infrastructure. In
addition, surveillance is being im-
proved for disease presentations such
as acute respiratory distress, hemor-
rhagic, or meningeal symptoms nor-
mally caused by common infectious
agents but that could indicate an in-
crease in illnesses caused by a biologi-
cal agent used in terrorism. Surveil-
lance mechanisms to rapidly assess
changes in rates of disease include
monitoring of calls to local emergency
medical systems, regularly reviewing
emergency department discharge diag-
noses, and linking infection control
practitioner networks.

This report illustrates the dilemmas
inherent in laboratory detection of po-
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tential agents of biological terrorism. Al-
though the standard laboratory test for
Brucella antibody is the tube aggluti-
nation test,’ the more rapid simple slide
agglutination test is commonly used in
commercial and hospital laboratories.
The slide agglutination test is 97%-
100% sensitive and may be as low as
88% specific.® However, if used in a
population with a low prevalence of dis-
ease, even a diagnostic test with 99%
specificity will have a low positive pre-
dictive value. Because agents high on
the list of possible biological terror-
ism have very low incidence of natu-
ral infection in the United States, the
risk for a false-positive result is high.
Therefore, diagnostic laboratory test-
ing should be integrated with epide-
miologic investigation when assessing
potential covert biological terrorism
events to rule out false-positive labo-
ratory findings. To ensure that evalu-
ation of materials from suspected bio-
logical terrorism events or threats is
sensitive, specific, and rapid, CDC is
working with its public health part-
ners to improve laboratory diagnostic
tests for many of the potential agents
of biological terrorism and to transfer
these diagnostic capabilities to state
health department laboratories.® CDC
and other federal, state, and territorial
public health laboratories are creating
amultilevel Laboratory Response Net-
work for Biological Terrorism that links
state and local public health agencies
to advanced capacity facilities that col-
lectively maintain state-of-the art ca-
pabilities for a wide range of biologi-
cal agents.
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Injuries From
Fireworks in the
United States
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FIREWORKS TRADITIONALLY ARE USED IN
the United States to celebrate Indepen-
dence Day on July 4th. The U.S. Con-
sumer Product Safety Commission
(CPSC) estimates that 8500 persons in
the United States are treated in emer-
gency departments each year for fire-
works-related injuries." Of all fireworks-
related injuries, 70%-75% occur during
a 30-day period that surrounds the July
4th holiday (June 23-July 23).? Seven
of every 100 persons injured by fire-
works are hospitalized, approxi-
mately 40% of those injured are chil-
dren aged less than or equal to 14 years,
and males are injured three times more
often than females.! The injury rate is
highest among boys aged 10-14 years.?
Most commonly, injuries from fire-

works affect the hands (34%), face
(12%), and eyes (17%).* Injuries are
more frequent and more severe among
persons who are active participants than
among bystanders.’

The estimated annual cost of fire-
works-related injuries is $100 mil-
lion.* In 1997, the U.S. National Fire
Protection Association (NFPA) esti-
mated that fireworks were responsible
for direct property damage of $22.7 mil-
lion.?

Although some types of fireworks are
legal in some states, CDC, NFPA, and
CPSC recommend that fireworks be used
only by professionals. All fireworks po-
tentially are dangerous (e.g., sparklers
burn at more than 1000 F [538 C]), es-
pecially to children. Because fireworks
are unregulated, there is always a risk for
injury with fireworks. Additional infor-
mation about fireworks safety is avail-
able from CDC on the World-Wide Web,
http://www.cdc.gov/ncipe, or CPSC,
http://www.cpsc.gov.”
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*References to sites of non-CDC organizations on the
World-Wide Web are provided as a service to MMWR
readers and do not constitute or imply endorsement
of these organizations or their programs by CDC or
the U.S. Department of Health and Human Services.
CDC s not responsible for the content of pages found
at these sites.
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