Cocaine Use In Pregnancy
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Background: Cocaine use during pregnancy has many deleterious effects on both the mother and the fetus,
including the following: preterm labor «37 weeks' gestation), congenital anomalies, intrauterine growth
retardation (IUGR), abruptio placenta, low-birth-weight infants ( < 2500 g), neonatal death, and sudden infant
death syndrome (SIDS). Potentially catastrophic maternal outcomes include a pre-eclampsia-like syndrome,
acute pulmonary edema, seizures, cardiac arrhythmia, and sudden death. Family physicians who practice
obstetrics might encounter cocaine-abusing women as part of their primary care practice. This article reviews
the current knowledge regarding the pharmacology, pathophysiology, prevalence, demographics, and
methods of detecting cocaine use in pregnancy.
Methods: Material for this paper came from a MEDLINE review of the literature from 1988 to the present.
Results and Conclusions: Family physicians who practice obstetrics, especially those who practice in
urban minority settings, are likely to encounter pregnant women who are abusing cocaine. Signs of maternal
cocaine use are dilated pupils and increased heart rate, blood pressure, respirations, and reflexes. Other
signs include agitated sensorium, arrhythmias, and seizures. Preterm labor, pre-eclampsia, and acute
pulmonary edema can all be caused by maternal cocaine use. Methods of testing for cocaine are urine or
meconium drug screening. Hair analysis is presently being researched but is not yet at a level of clinical
reliability. Getting the patient into prenatal care as early as possible has been shown to improve birth
outcomes. (J Am Board Fam Pract 1994; 7:225-8.)

Cocaine addiction is a chronic, relapsing disease
that has reached epidemic proportions in the
US population,I-6 and family physicians who
practice obstetrics might encounter this problem
as part of their general practice. This article reviews the current literature regarding the detection, diagnosis, and clinical aspects of maternal
cocaine use.

Methods
Using the key words "cocaine," "pregnancy complications," and "pregnancy outcomes," the
MED LINE files were searched through the CD
ROM system from 1988 to the present.. J.rticles
dating before 1988 were accessed from cross-reference of the more recent articles.

Problems Associated with Cocaine Abuse
The mother who is abusing cocaine has at least
two problems. One is the effects of the coc~in~ itself and the other is the problem of addIctIOn.
Th~ problem of addiction manifests itself in
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polydrug use. For example, a study at Harlem
Hospital in New York City, where there has been
a special prenatal care program for addicted pregnant women since 1985, found that 13 percent of
all the babies born in the hospital were exposed to
cocaine in utero; at least one-third of these mothers used crack as their primary drug of choice, 15
percent used opiates, 41 percent used alcohol,
and 83 percent smoked cigarettes.7 Cocaine and
other drug use is often accompanied by other
medical problems, 8 as indicated in Table 1.

Pharmacologic and Pathophysiologic Results
of Cocaine Abuse
Knowledge of the pharmacologic effects of
cocaine abuse and of the effects of cocaine on
physical functioning can aid a physician in recognizing patients who abuse cocaine. Pharmacologically, cocaine is a very powerful central
nervous system (CNS) stimulant that works by
blocking the uptake of catecholamines at the
nerve endings. In the mother this blockage
results in increased peripheral catecholamines,
which, in turn, can cause the following physical
findings: dilation of pupils; increased heart rate,
respirations, blood pressure, and reflexes; agitated sensorium; anorexia; arrhythmias; and
seizures (Table 2). The signs and symptoms
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Table I. Problems Associated with Cocaine Use in
Pregnancy.
Polydrug use
Poor nutrition
Poverty
Sexually transmitted diseases

f Iep,ltitis B infection
Infection with human immunodeficiency virus
Dysfunctional family systems
Present or previous abuse (physical, emotional, and sexual)
Poor self-esteem

of cocaine withdrawal include muscle aches, abdominal pain, hunger, sleepiness, and depression
(Table 2).
Cocaine also affects the pregnancy through this
catecholamine-mediated effect by causing vasoconstriction and increased uterine contractility in
the mother. These conditions can result in premature labor, abruptio placenta, and decreased
placental blood flow. Decreased placental blood
flow in turn results in fewer nutrients and less
oxygen getting to the fetus, and these factors
cause intrauterine growth retardation (IUGR).
At the same time cocaine easily crosses the placental barrier, directly altering the central neurotransmitter state and increasing peripheral catecholamines in the fetal circulation. These changes
result in increased blood pressure and the end
product can be intracranial hemorrhage and focal
cerebral ischemic injury or stroke.'} In addition,
cocaine affects the regulation of respiration in
the fetus, a condition that is believed to cause the
increased incidence of sudden infant death syndrome (SIDS) sometimes seen in cocaine-exposed
infants. Io The deleterious effects of cocaine on
the fetus thus include low birth weight, IUGR,

Table 2. Signs and Symptoms of Maternal Cocaine Use
and Withdrawal.
Cocaine Use

Cocaine vVithdrawal

Dilated pupils

Muscle aches

Increased heart rate

Abdominal pain

Increased blood pressure

Ilunger

Increased respirations

Sleepiness

Increased reflexes

Depression

Agitated sensorium
Arrhythmias
Seizures
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congenital anomalies, cerebral hemorrhage, stroke,
and an increased risk for SIDS (Tilble 3).1,'1-15
The pharmacologic effects of cocaine use can
also cause disastrous obstetric and personal consequences for the pregnant woman. In addition
to the possibility of spontaneous abortion and
abmptio placenta mentioned earlier, the mother can
also experience premature rupture of membranes,
preterm delivery, pre-eclampsia-like syndrome,
pulmonary edema (cocaine bronchiolitis), cardiac
arrhythmias, seizures, and sudden death (Table 4).
Of all these conditions, it is especially important to recognize that a pre-eclampsia-like
syndrome with hypertension, edema, and proteinuria can be caused by cocaine. Because true
pre-eclampsia will not improve with time and because delays in treatment threaten both the life of
the mother and the fetus, the standard treatment
for pre-eclampsia is to stabilize the patient and
deliver the baby no matter what its gestational
age. On the other hand, the pre-eclampsia-like
syndrome that occurs as a result of acute cocaine
intoxication will spontaneously resolve in 8 to 12
hours. It is therefore imperative that all patients
presenting with pre-eclampsia have a urine dmg
screening test.
Acute pulmonary edema or cocaine bronchiolitis is also a very serious condition. The treatment
is supportive therapy in an intensive care unit.
Unfortunately, despite maximal therapy, the maternal mortality rate for cocaine bronchiolitis is
approximately 33 percent. Any pregnant patient
presenting with pulmonary symptoms should
therefore also have a urine drug screening test.
Because cocaine is a major cause of preterm labor, this condition also requires drug screening.
In summary, all patients who are seen with preeclampsia, preterm labor, or pulmonary edema
should be screened for cocaine use. It is also prudent to consider screening patients with premature mpture of membranes and those whose infants exhibit IUGR, congenital anomalies, and
unexplained birth asphyxia.

Detection, Prevalence, and Demographics
There are three generally accepted basic methods
to detect dmg use: directly interviewing a patient
about drug use or having a patient complete a
dmg survey instrument, urine dmg screening, and
meconium drug screening using gas chromatography. Both questioning of the patient directly

Table 3. Effects of Maternal Cocaine Use on the Fetus.
Low birth weight
Intrauterine growth retardation
Congenital anomalies
Cerebral hemorrhage
Stroke
Increased risk for sudden infant death syndrome

and having the patient fill out a survey questionnaire about drug use are notoriously unreliable. 2,6,I6,I7 Urine drug screening, on the other
hand, is very reliable if positive, but it will detect
cocaine in the urine only if the drug was ingested
within 4 days of the collection of the sample. I8
The advantage to urine drug screening is that it
can be done at any time during the pregnancy.
Meconium drug screening is the most reliable of
all the tests because it will detect cocaine exposure
to the fetus for up to 6 weeks before birth.4 Its
main disadvantage is that it can be done only after
the baby is born.
Because the window of detection for cocaine in
the urine is only about 96 hours and that in meconium is only about 6 weeks, hair has been proposed as a medium for evaluating long-term cocaine use. Hair grows at approximately 1.0 to 1.5
cm a month· thus a 10- to I5-cm strand could de"
.
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tect drug use throughout the entIre pregn~ncy.
Many issues need to be resolved before thIS procedure enters the clinical laboratory, however.
Chief among them are dose (Is infreque~~ use di.stinguishable from frequent use?), stabIlIty ~Ill
passive exposure to smoke cause a false-posItIve
er
reading, and will use of dyes, bleaches, and
chemicals affect detection rates?), and compleXIty
(How reproducible are assays involving"nanogram quantities of metabolite?).2o .
Studies from inner-city populatIons show an
incidence typically in the range of 6 percent to

0tI:

Table 4. Effects of Cocaine Use on the Mother.
Spontaneous abortion
Preterm delivery
Premature rupture of membranes
Abruptio placenta
Pre-eclampsia-like syndrome
Pulmonary edema (cocaine bronchiolitis)
Seizures
Cardiac arrhythmias
Sudden death

9 percent in selected urban areas, 1,2 but it was
13 percent in Harlem H and 31 percent in a study
based on meconium. 4 A study in rural Minnesota,
however, revealed cocaine use to he only 0.1 pcrcent. 21 This dichotomy between rural and urban
populations was confirmed in a statewide, population-based study of all births in South Carolina
in 1991. 5 Cocaine use was significantly higher in
metropolitan areas,S. 7 times higher in AfricanAmerican women than in white women, and occurred most frequently in women aged 25 to 34
years. \Vhereas marijuana tends to be the drug of
choice in the teen-age and younger age population, cocaine was more prevalent in women in
their late 20s and early 30s. Cocaine abuse in
pregnancy thus tends to be a disease of poor, minority women in large urban areas who are in
their late 20s and early 30s.

Conclusions
Family physicians who practice obstetrics might
encounter cocaine-abusing pregnant patients.
Cocaine use in pregnancy is associated with polydrug use, cigarette smoking, alcohol abuse, sexually transmitted diseases, and the human immunodeficiency virus. Cocaine, through its action as a
powerful CNS stimulant, can cause seizures ,
arrhythmias, hypertension, pulmonary edema,
and sudden death in the mother and prematurity,
IUGR, congenital anomalies, stroke, and SrDS in
the infant. Cocaine can be detected in urine for up
to 96 hours and in meconium for up to 6 weeks.
Hair analysis might hold some promise for detecting cocaine use throughout the entire pregnancy, but it is not yet clinically useful. Getting a
patient into prenatal care has been shown to improve birth outcomes. B ,22

My thanks to Nancy Taylor, PhD, and Martin Crane, PhD, of the
Greenville Hospital System Medical Education and Research Department for their help in the preparation and editing of this paper.

References
1. Neerhof MG, MacGregor SN, Retzky SS, Sullivan

TP. Cocaine abuse during pregnancy: peripartum
prevalence and perinatal outcome. Am] Obstet Gynecol 1989; 161 :633-8.
2. Frank DA, Zuckerman BS, Amaro H, Aboagye K,
Bauchner H, Cabral H, et a1. Cocaine use during
pregnancy: prevalence and correlates. Pediatrics
1988; 82:888-95.

Cocaine Use in Pregnancy

227

3.

4.

5.

6.

7.
8.

9.
10.

II.

12.

Statewide prevalence of illicit drug lise hy pregnant
women-Rhode Island. MMWR Morh Mortal Wkly
Rep 1990; 39(14):225-7.
Ostrea EM Jr, Brady M, Gallse S, Raymundo AL,
Stevens M. Drug screening of newhorns by meconium
analysis: a large-scale, prospective, epidemiologic study.
Pediatrics 1992; 89: 107 -13.
1991 South Carolina Prevalence Study of Drug Use
among Women Giving Birth. Columbia, SC Maternal,
Infant and Child Health Council, I Q91.
Comby OS, Shiono PH. Estimating the number of
substance exposed infants. Los Altos, CA: The Future
of Children/Center for the Future of Children 1991;
1:17-25.
Phibbs CS, Bateman DA, Schwartz RM. The neonatal
costs of maternal cocaine use. ]AMA 1991; 266: 1521-6.
Mayes LC, Granger RH, Bomstein MH, Zuckennan B.
The problem of prenatal cocaine exposure. A rush to
judgment. JAMA 1992; 267:406-8.
Volpe JJ. Effect of cocaine use on the fetus. N Engl]
Med 1992; 327:399-407.
Ward SL, Bautista D, Chan L, Derry M, Lisbin A, Durfee MJ, et al. Sudden infant death syndrome in infants of
substance-abusing mothers.] Pediatr 1990; 117:876-81.
Handler A, Kistin N, Davis f; Ferre C. Cocaine use during pregnancy: perinatal outcomes. Am] Epidemiol
1991; 133:818-25.
Little BB, Snell LM, Klein VR, Gilstrap LC 3d.
Cocaine abuse during pregnancy: maternal and fetal implications. Obstet Cynecol 1989; 73: 15 7-60.

228 JABFP

May-June 1994 Vol. 7 No.3

13.

14.

15.
16.

17.

18.
19.

20.
21.

22.

MacGregor SN, Keith LG, Bachicha .lA, Chasno/f I].
Cocaine ahuse during pregnancy: correlation between
prenatal care and perinatal outcome. Ohstet Gynecol
1989; 74:882 - 5.
Mastrogiannis DS, Decavalas GO, Verma U, 'rejani N.
Perinatal outcome after recent cocaine usage. Obstet
Gynecol 1990; 76:8-11.
Pitts KS, Weinstein L. Cocaine and pregnancy-a lethal
combination.] Perinatol 1990; 10: 180-2.
Zuckennan B, Frank DA, Hingson R, Amaro H, Levenson SM, Kavne H, et al. Effects of maternal marijuana
and cocaine' use on fetal growth. N Engl] Med 1989;
320:762-8.
Zuckerman B, Amaro H, Cabral H. Validity of self-reporting of marijuana and cocaine use among pregnant
adolescents.] Pediatr 1989; 115 :812-5.
Osterloh .ID, Lee BL. Urine drug screening in mothers
and newborns. Am] Dis Child 1989; 143:791-3.
Graham K, Koren G, Klein], Schneidennan], Greenwald M. Detennination of gestational cocaine exposure
by hair analysis.]AMA 1989; 262:3328-30.
Bailey D. Drug screening in an unconventional matrix:
hair analvsis.]AMA 1989; 262:3331.
Yawn BP, Yawn RA, Uden DL. Substance abuse in rural
Midwestern pregnant women. Arch Fam Med 1992;
1:83 -8.
Racine A, Joyce T, Anderson R. The association between prenatal care and birth weight among women exposed to cocaine in New York City. ]AMA 1993;
270: 1581-6.

