
The potential of the pharmacist in
neonatal medication surveillance

Item Type text; Thesis-Reproduction (electronic)

Authors Johnson, Frederick Lawrence, 1949-

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 16/05/2023 13:50:57

Link to Item http://hdl.handle.net/10150/554889

http://hdl.handle.net/10150/554889


THE POTENTIAL OF THE PHARMACIST IN 

NEONATAL MEDICATION SURVEILLANCE

by

Frederick Lawrence Johnson

A Thesis Submitted to the Faculty of the

DEPARTMENT OF PHARMACEUTICAL SCIENCES

In Partial Fulfillment of the Requirements 
For the Degree of

MASTER OF SCIENCE 
WITH A MAJOR IN PHARMACY

In the Graduate College

THE UNIVERSITY OF ARIZONA

1 9  7 5



STATEMENT BY AUTHOR

This thesis has been submitted in partial fulfillment of re
quirements for an advanced degree at The University of Arizona and is 
deposited in the University Library to be made available to borrowers 
under rules of the Library.

Brief quotations from this thesis are allowable without special 
permission, provided that accurate acknowledgment of source is made. 
Requests for permission for extended quotation from or reproduction of 
this manuscript in whole or in part may be granted by the head of the 
major department or the Dean of the Graduate College when in his judg
ment the proposed use of the material is in the interests of scholar
ship. In all other instances, however, permission must be obtained 
from the author.

SIGNED:

APPROVAL BY THESIS DIRECTOR 

This thesis has been approved on the date shown below:

2NRY W. WINSHIP i; 
rrofessor of Pharmacy

Date



ACKNOWLEDGMENTS

The author wishes to thank Dr. Henry W. Winship III for his in

spiration, reassurance and guidance throughout this study, and Dr. Lotus 

M. Knief, Dr. William D. Hardigan and Dr. Joseph A. Zapotocky for their 

invaluable suggestions; and to acknowledge the cooperation and assistance 

of Carl E. Trinca, M..S.



TABLE OF CONTENTS

Page

LIST OF TABLES...........         v

ABSTRACT.......................  vi

CHAPTER

1. INTRODUCTION ........ . . . . . . .    1

Purpose  ...............   3
Assumption.......................    3
Limitations  .......... 4
Definitions     . 4

2. RELATED LITERATURE .......................   5

3. DESIGN OF THE STUDY  ..................  11

4. RESULTS AND DISCUSSION     . . . . . . . .  13

Maternal Medication Ingestion . .........  . . . . .  13
Labor and Delivery Medications . . . . . . . . . . . .  20
Postnatal Medications . . . . . .  ........ . . . . .  21
Adverse Medication Reactions.............   24

5. SUMMARY AND RECOMMENDATIONS  ..................  29

Summary . . . . .    . . . . . . . .  29
Recommendations . . . . . .  .................  . . .  31

Recommendation Number One .  ..............   31
Recommendation Number Two . . . . . . . . . . . .  31
Recommendation Number Three ....................  32

APPENDIX A: MODIFIED BOSTON COLLABORATIVE DRUG
SURVEILLANCE PROGRAM FORMS „ .  .................  33

APPENDIX B: CONSENT FORM . . . . . . . . . . .  ........ . . . . .  43

REFERENCES...................................        45

iv



LIST OF TABLES

Table Page

lo The number and percent of mothers ingesting prescription 
and over-the-counter medications prenatally including
frequency of use for 38 selected categories (N = 97) , , , 14

2, The smoking habits of the mothers and fathers studied
(N = 9 7 ) .........   18

3„ Five commonly consumed beverages by the neonates1
mothers in*four different quantity categories during
the prenatal period (N = 97)  .............   . 19

4. Medications administered to mothers during labor and
delivery (N = 97) . . . .  ........ . . . . . . . . . . .  22

5. The percent of medications administered to neonates 
postnatally (N = 100) . . . . . . . . . . . . .  ........ 23

6. The adverse medication reactions detected in the neonates 
studied including severity, maternal complications, medi
cations administered and manifestation for three selected
time periods (N = 100)  ...........   , 26

v



ABSTRACT

The medications administered to 100 neonates were monitored by 

the pharmacist to determine categories of prenatal, labor and delivery, 

and postnatal medication exposure to the neonate. Fifteen adverse medi

cation reactions were detected in 13 neonates. At least one adverse 

medication reaction was detected in each time period studied. The pre

cipitating causes for and the occurrence of definite and possible ad

verse medication reactions were investigated.

The number of different medication categories ingested ranged 

from 1 to 11. The median number of different medications ingested was 

4,7.

The results indicated that medications employed during labor and 

delivery can affect the neonate. The use of strong narcotics during this 

period produced neonatal respiratory depression in some cases requiring 

an antidote.

The postnatal medications administered directly to the neonate 

covered a limited range. Most medications were administered for basic 

health care maintenance.

Three recommendations were made from the data collected in this

study.

vi



CHAPTER 1

INTRODUCTION

The widespread use of chemotherapeutic agents has influenced the 

course of disease. Medication use has proven to be life saving as well 

as a major threat to public health. It has been estimated that one- 

seventh of all hospital days are devoted to treating adverse drug reac

tions (Melmon 1971). The therapeutic versus risk ratio must be con

sidered when using potent pharmaceuticals. The pregnant patient treated 

with medication is exposed to unique hazards.

A survey of 1,369 postpartum women revealed that 97 percent of 

the patients studied had received medications from their physicians dur

ing pregnancy (Nelson and Forfar 1971). Commonly used over-the-counter 

medications must also be considered. With few exceptions prenatal 

medications cross the placental barrier and have the potential of harm

ing the fetus (Bleyer et al. 1970). Environmental factors such as air 

pollution, maternal cigarette smoking and alcoholism also contribute to 

fetal abnormalities (Silverman 1974),

The pregnant patient with a pathological condition presents 

unique therapeutic problems. Chemotherapy utilized in the pregnant 

epileptic is indicative of one of these problems. Most of the routine 

antiepileptic medications have been implicated in a variety of fetal 

disorders (Hill et al, 1974). The antibiotic utilized in the pregnant
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patient with a bacterial infection must be considered carefully. Pro

found fetal effects of common antibacterial agents include sulfonamide 

induced kernicterus, chloramphenicol related fetal blood dyscrasias and 

tetracycline deposits in bone and teeth (M'elmon and Morrelli 1972), The 

use of thiazide diuretics for treating hypertension during pregnancy has 

potential dangers and benefits, Thiazide diuretics have been associated 

with neonatal thrombocytopenia (Adamsons and Joelsson 1966). Another, 

study concluded that prophylactic use of thiazides significantly reduces 

the perinatal mortality rate (Finnerty and Bepko 1966),

Another problem is presented by the medications administered to 

the mother during labor and in the control of premature labor. This 

group of chemotherapeutic agents include anesthetics, antihypertensive 

agents, phenothiazines, benzodiazepines and potent analgesics (Cohen and 

Olson 1970),

The postnatal medications administered to the nursing mother 

must be carefully chosen. Many medications are excreted into the milk 

in an active form. The ingestion of this milk must be viewed as a 

secondary source of chemotherapeutic effects in the neonate (Knowles 

1973),

Differences in absorption, distribution, metabolism and excre

tion make neonates extremely sensitive to medications. Therefore, the 

dose of a chemotherapeutic agent must be carefully regulated and surveyed 

for adverse reactions (Chudzik and Yaffe 1973). Through the use of 

patient profiles, the clinical pharmacist can monitor, neonatal chemo

therapy (Klotz 1972), With utilization of interview techniques, the



3
pharmacist can obtain medication histories from the mother of the neonate 

(Nelson and Forfar 1971)» This data could prove to be invaluable to the 

clinician in determining the etiology and treatment of a diseased neo

nate.

By creating a drug surveillance program, adverse medication reac

tions can be reported and discussed. This would be a positive step in 

preventing adverse reactions (Smith and Canada 1967), The pharmacist is 

in an excellent position to conduct a medication surveillance program 

(Smith 1974), Such a program can be implemented in the neonatal area 

through clinical pharmacy and specialization of a pharmacist (Piecoro and 

Chudzik 1972), The pharmacist can relate documented literature to the 

physician and the patient/parent including the use of prenatal and post

natal medications. By his observation and knowledge of medication 

related problems, the pharmacist can prove to be a valuable resource to 

the physician whose primary focus is on diagnosing and treating the 

patient.

Purpose

The purpose of the study was to conduct a pharmacist-based 

medication surveillance program in a neonatal clinical area.

Assumption

The results of the study on this sample of the neonatal popula

tion will be meaningful to neonatal subjects in similar university teach

ing hospitals.



Limitations 

This study was limited.to:

A sample of 100 consecutively admitted neonates at the Arizona 

Medical Center,

Modified data capturing techniques of the Boston Collaborative 

Drug Surveillance Program were used.

Definitions 

The following terms were used.

Adverse Medication Reaction: Any undesired or unintended response 

to medication.

Clinical Pharmacist: The pharmacist doing the primary research. 

Legend Medication: Drugs dispensed to consumers pursuant to a 

physician*s prescription or dispensed directly by the physician. 

Medication Surveillance Program: A system designed to record 

medication usage and to determine rates of adverse medication 

reactions.

Neonate: A newborn infant,

Over-the-Counter Medications: Non-prescription drugs used by 

consumers in self-medication.



CHAPTER 2

RELATED LITERATURE

Modern therapeutic agents have influenced the course of many 

diseases. Medication has been shown to have beneficial as well as ad

verse effects on public health. Approximately one-seventh of all 

hospital days are related to treating medication toxicity and costs the 

public an estimated three billion dollars annually (Melmon 1971). The 

United States is a medication oriented society. The average physician 

prescribes medication for approximately 75 percent of his patients. The 

placebo effect also has contributed to this widespread usage of medica

tions (Melmon 1971),

A study involving 1,369 postpartum mothers revealed that 97 

percent of these patients received medications from their physicians 

during pregnancy (Nelson and Forfar 1971), Self-prescribed medication 

and medication received from multiple physicians must be considered.

With few exceptions prenatal medication has the potential to cross the 

placenta with the capability of producing some type of fetal abnormality 

(Bleyer et al, 1970), ,

The relevance of prenatal medication in the eyes of the public 

and investigators was reinforced with the thalidomide experience. 

Thalidomide was introduced in the late 1950*s in West Germany, England, 

and other countries as a tranquilizer and hypnotic agent. As a direct



result of prenatal ingestion of thalidomide over 10,000 neonates were 

born deformed, Phocomelia was the most apparent abnormality but con

genital malformations of the internal organs were also associated with 

thalidomide (Underwood,Tturrian and Cadwallader 1970),

The teratogenic potential of a medication depends on numerous 

criteria including the dose administered, duration of exposure, genetic 

characteristics and the timing of administration. Thalidomide, as an 

example, has a teratogenic effect when consumed between the 28th and 42nd 

day of gestation. At other times it is apparently harmless (Catz and 

Abuello.1974), The potential of the chemotherapeutic agents for terato

genic effects must be considered when treating the pregnant patient.

The pregnant epileptic presents a problem in chemotherapy.

Most common antiepileptic medications have been implicated in various 

fetal abnormalities. These findings range from minor to life threaten

ing, Common abnormalities include central nervous system malformation,

mental retardation and gastrointestinal malformation (Hill et al, 1974),
I

The clinicial must always consider the teratogenic hazards of anti

convulsant medications.

Withdrawal symptoms in the neonate of a narcotic addicted mother 

are common. Although it was hoped that the maternal use of methadone 

would reduce neonatal withdrawal symptoms, this has not been the case.

On the contrary methadone may alter the withdrawal symptoms and even 

produce some that are delayed in onset,more severe and longer lasting. 

Neonatal deaths have occurred from methadone withdrawal (Pomerance and 

Yaffe 1973).
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The choice of antibiotic chemotherapy in the pregnant patient 

presents problems. The use of common antibacterial agents has been cited 

in causing potential ill effects to the fetus (Melmon and Morrell! 1972)„ 

The sulfonamides readily cross the placental barrier and are suspected 

as contributing factors in neonatal kernicterus, In particular the 

long acting sulfonamides compete with unconjugated bilirubin for binding 

sites on albumin, thus increasing the incidence of kernicterus (Fomerance 

and Yaffe 1973), Tetracycline freely crosses the placenta creating 

potential harm to the fetus. Neonates whose mothers were treated with 

tetracycline prior to delivery, but after the third month of gestation, 

have been reported to have yellow or brown discoloration of their de

ciduous teeth (Pomerance and Yaffe 1973). Chloramphenicol also crosses 

the placental barrier exposing the fetus to the same risks of blood 

dyscrasias as the mother (Pomerance and Yaffe 1973).

Other pathological conditions in the pregnant patient that pre

dispose the fetus to potentially dangerous chemotherapy are diabetes, 

hypertension and psychosis (Adamsons and Joelsson 1966)»

The environment is a significant factor upon the fetus. Environ

mental factors such as air pollution and maternal cigarette smoking are

suspected to contribute to the rate of spontaneous abortion and low

birth weights (Silverman 1974),

Chronic maternal alcoholism has been associated with growth re

tardation and craniofacial, limb and cardiac malformation in the fetus 

(Silverman 1974). Recently mental retardation in the neonate has been 

associated with maternal alcoholism (Pomerance and Yaffe 1973),
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The medications administered during labor and delivery also must 

be carefully considered. The most common adverse medication reaction 

is respiratory depression in the neonate. The gaseous and volatile 

liquid agents used in anesthesia have been associated with neonatal 

depression. The effects of these agents are difficult to ascertain be

cause they are normally used in combination with various other agents. 

However5 neonatal depression does tend to be associated with the concen

tration of the anesthesic gases utilized (Adamsons and Joelsson 1966).

The effects of regional anesthesia have the potential of harming 

the fetus. A major hazard to the mother and the fetus in spinal anes

thesia is maternal hypotension. If hypotension occurs, there is a marked 

reduction in blood flow to the fetus (Cohen and Olson 1970),

Careful utilization of potent analgesics must be employed. 

Meperidine can induce a significant degree of respiratory depression.

This may even require the use of a narcotic antagonist to reverse the 

respiratory depression (Weissman 1972),

Choosing the postnatal medications of the nursing mother requires 

additional care. Usually these medications are barely detectable in the 

milk and for practical purposes inert (Knowles 1973). However, some 

medications can create serious problems. The nursing neonate of the 

postpartum mother consuming oral contraceptives appears to have an in

creasing liability to jaundice (Wong and Wood 1971).

Differences in absorption, distribution, metabolism and excre

tion make neonates extremely sensitive to medications (Chudzik and Yaffe 

1973). The average adult dose is frequently utilized to calculate

) ‘ •



pediatric doses. Many of the mathematical formulas employed are unsound 

resulting in a wide variation in dosage. When prescribing for a neo

nate the dosage must be individualized (Chudzik and Yaffe 1973). In 

some respects the neonate is more vulnerable to the influence of medica

tion than the fetus. The fetus can use maternal organs to remove medi

cations while the neonate must rely solely upon his own organ systems 

(Mirkin 1970).

Until recently many medications have been marketed without being 

exposed to any rigid clinical trials. In 1937, 76 persons died after 

receiving a sulfonamide containing 72 percent diethylene glycol. The 

exposure of chloramphenicol related aplastic anemia came in the 1950Vs 

(Lawson et al. 1972).

A medication surveillance program involving 939 patients was 

conducted by Gardner and Watson in 1970. This pharmacist-based survey 

provided a uniform collection of data and received formal acceptance by 

the medical staff.

The Boston Collaborative Drug Surveillance Program conducted a 

medication surveillance on 361 pediatric patients. The study noted that 

the largest percent of adverse medication reactions occurred in patients 

under the age of one year and demonstrated the need for pediatric drug 

surveillance (Lawson et al. 1972).

I Potential adverse medication reactions related to the fetal and

neonatal clinical area need to be surveyed. The pharmacist through the 

use of patient profiles can monitor the effects of prenatal and postnatal 

administration of medication to the neonate (Klotz 1972). The pharmacist
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can provide a potentially valuable service to the physician whose primary 

focus is upon diagnosing and treating (Hull and Eckel 1973). However, 

there appears to be a lack of pharmacist conducted medication surveillance 

programs in the neonatal clinical area.



CHAPTER 3 

DESIGN OF THE STUDY

The study was conducted at The Arizona Medical Center, a 300-bed 

teaching hospital affiliated with The University of Arizona. The data 

were collected on the 29-bed obstetric-gynecology ward, 22-bed nursery 

and 11-bed neonatal intensive care unit. Approval was obtained from 

the Arizona Medical Center Human Subjects Committee for the study.

A clinical pharmacist interviewed the mothers of 100 consecu

tively admitted neonates to the Arizona Medical Center. A questionnaire 

was used to obtain a maternal social and medication history. Additional 

information was obtained from-the maternal anesthesia records and the 

chart of the neonate. This information was tabulated on modified forms 

of the Boston Collaborative Drug Surveillance Program (Appendix A).

The Human Subjects Committee at The Arizona Medical Center re

quired that each mother participating in the study sign a consent form. 

This form gave a brief explanation of the study and provided an option 

to participate (Appendix B).

Data on prenatal, labor and delivery and postnatal medication 

exposures to the neonate were tabulated, providing information on the 

types of medications to which the neonates were exposed from the first 

day of gestation until discharge from The Arizona Medical Center.

11



The clinical pharmacist monitored themedications administered 

to the neonates, the effect of chemotherapy, adverse medication reac

tions and consulted with the attending team of physicians daily. 

Suspected adverse medication reactions were presented to the attending 

team of physicians for evaluation. These adverse medication reactions 

were classified into two groups: definite and possible, A clinical 

pharmacologist was available for consultation.



CHAPTER 4

RESULTS AND DISCUSSION

Maternal Medication Ingestion 

During a period of 11 weeks from March through May 1975, 100 

consecutively admitted neonates to The Arizona Medical Center and their 

97 mothers were studied. Three mothers delivered twins, The mothers 

were interviewed by a clinical pharmacist to determine their social 

history and the medications taken during their pregnancy. The median 

number of different medications ingested by the mothers prior to labor 

and delivery was 4,7 with the range being from one to eleven in a skewed 

distribution. The mean age of the mothers was 23 years.

Table 1 indicates the most commonly ingested medications in the 

prenatal period. Vitamin preparations were taken by 94 mothers (96,9 

percent) and 87 (89,7 percent) ingested iron preparations during their 

pregnancy. The third and fourth most commonly ingested were pain medi

cations by 66 (68,0 percent) mothers and antinausea medications by 39 

(40,2 percent) mothers. Medication categories that mothers were ques

tioned about and resulted in a zero frequency (no use during pregnancy) 

were cardiac medications, antiworm and parasite medications, enuresis 

medication, anticolic and spasm medications, immunosuppressive/antitumor 

medications, enzymatic preparations and anticoagulants.

13



Table 1. The number and percent of mothers ingesting prescription and over-the-counter medica
tions prenatally including frequency of use for 38 selected categories (N = 97).

Categories of Medications 
Taken Prenatally

Frequency Usage of Medications 
Taken Prenatally

Prescription or QIC Number
Medication Percent Routine Occasional Total

Vitamins 94 96.9 87 7 94
Iron
Headache/pain/

87 89.7 81 6 87

arthritis 66 68.0 13 70 83
Antinausea/vomiting 39 40.2 11 47 58
Cough/cold 32 33.0 2 30 32
Antibacterial agents 
Laxatives/

24 24.7 . 20 4 24

antidiarrheals 14 14.4 0 21 21
Sleeping medications 11 11.3 0 11 11
Hyperactivity
Agitation/

9 9.3 4 5 9

tranquilizers 9 9.3 5 4 9
Decongestants 7 7.2 0 7 7
Asthma 6 6.2 1 5 6
Fever 5 5.2 0 5 5
Steroids 5 5,2 4 1 5
Calcium 4 4.1 4 0 4
Hormones 4 4.1 3 1 4
Allergies 3 3.1 1 2 3
Diabetes 3 3.1 3 0 3
Hypertension 3 3.1 5 0 ' • 5



Table i,--Continued

Categories of Medications Frequency Usage of Medications
Taken Prenatally____________.________ ;____ Taken Prenatally______  ■ -
Prescription or OTC 
Medication Number Percent Routine Occasional Total

Heroin
Eye/ear/nose drops,

3 3.1 2 1 3

sprays 2 ' 2.1 0 2 2
Kidney Disease 1 1.0 1 0 1
Anticonvulsants 1 1.0 3 0 3
Topical Rash 1 1.0 0 2 2
Cocaine 1 1.0 0 1 1
Hypotension 
Potassium Supple-

1 1.0 1 0 1

. ment 1 1.0 1 0 1
Carbocaine 1 1.0 0 1 1
Methadone 1 1.0 1 0 1
Gamma Globulin 1 1.0 1 0 1
Diet 1 1.0 1 0 1
Cardiac 0 0.0 0 0 0
Antiworm/parasite 0 0.0 0 0 0
Enuresis 0 0.0 0 0 0
Anticolic/spasm 
Immunosuppressive/

0 0.0 0 0 - 0

antitumor 0 0.0 0 0 0
Enzymatic 0 0.0 0 0 0
Anticoagulants 0 0.0 0 0 0

Note: The percentages 
nates' mothers.

exceed 100% because of multiple medication ingested by some of the neo-
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Twenty-four (24,7 percent) mothers consumed antibacterial agents 

prescribed by their physicians. One neonate was exposed daily from the 

first day of gestation until birth to a tetracycline derivative, .The 

physicians consulted predicted possible manifestations in the form of 

tooth discoloration later in life due to this exposure. Another neonate 

was exposed to a long acting sulfonamide derivative for ten days pre- 

natally. These medications have been shown to increase the incidence of 

neonatal kernicterus (Melmon and Morrelli 1972), This neonate9 however3 

experienced no apparent ill effects during the extent of the study,

A number of neonates were exposed to medications utilized for 

agitation, insomnia and hyperactivity by the mother during her pregnancy. 

One medication, phenobarbital, was administered prepartum to mothers 

threatening to deliver prematurely, Phenobarbital was administered 

therapeutically in these cases to encourage fetal liver maturation and 

to decrease the incidence of kernicterus (Adamsons and Joelsson 1966)„

The exact number of cases could not be determined in this study because 

the physician did not always reveal this purpose to the mother. Like

wise, a steroid preparation (betamethasone) was administered in four 

cases to encourage fetal lung maturation and reduce the incidence of 

hyaline membrane disease. The use of steroids for this purpose has been 

debated by physicians (Pomerance and Yaffe 1973), There were no adverse 

medication reactions attributed to steroid therapy in this study.

Antihypertensive agents appeared to be involved in neonatal ab

normalities, One neonate prenatally exposed to antihypertensive agents 

showed marked hypotonia. Unknown to the physician, this neonate was



17
exposed to propranolol and hydralazine throughout the prenatal period. 

Speculation about the etiology of the hypotonia resulted and could have 

generated a misdiagnosis. However, there were no changes in treatment 

and no residual ill effects apparent. Two neonates exposed to thiazides 

and one to methyldopa in the treatment of maternal hypertension showed 

no apparent ill effects during the study.

There were six diabetic mothers (6.2 percent) in this study. 

Three (3.1 percent) controlled their diabetes by diet alone and three 

(3.1 percent) required insulin therapy throughout pregnancy. No neonate 

in this study was exposed to oral hypoglycemic agents. Three neonates 

were born to mothers who admitted having heroin habits. Two of these 

babies showed definite withdrawal symptoms from which they appeared to 

recover without long-lasting effects. The maternal application of 

various topical and mucous membrane medication did not appear to have 

any ill effects upon the neonates studied.

A combination of anticonvulsant medications (diphenylhydantoin, 

primidone and phenobarbital) was administered throughout one pregnancy. 

The neonate appeared not to have any ill effects at birth.

One mother, who had a tooth extracted during pregnancy, was 

administered a local anesthetic identified as mepivacaine during the 

extraction. This had the potential to sensitize the mother and pre

dispose her to a potential allergic reaction to the local anesthetic 

(mepivacaine) which was later utilized during her labor and.delivery.

The neonate did not manifest any ill effects in this case.
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Table 1 also reveals that mothers in this study ingested medica

tion prenatally more on a routine than occasional basis. This indicates 

that the neonates were exposed to various categories of medication on a 

regular basis in all three trimesters. In some casgs multiple medications 

were utilized on a routine or occasional basis. One neonate showed marked 

hypotonia probably due to the propranolol and hydralazine used to treat 

the mother's hypertension during pregnancy.

Table 2 indicates the frequency and the amount of smoking by both 

the mother and father. the majority of the mothers (63; 64.8 percent) 

and almost one-half of the fathers (47; 48.4 percent) did not smoke.

The effects of maternal smoking habits on the fetus and neonate are not 

clear. There may be an inverse relationship between birth weights and 

the number of cigarettes smoked during pregnancy (Pomerance and Yaffe 

1973). Exactly which ingredients in cigarette smoke are hazardous to the 

fetus are not known.

Table 2. The smoking habits of the mothers and fathers studied 
(N = 97).

Mothers Fathers
Number Percent Number Percent

Nonsmoker 63 64.8 47 48.4
Exsmoker 5 5.2 5 5.2
1/2 pack 23 23.7 19 19.6
1 pack 5 5.2 17 17.5
2 packs 1 1.1 7 7.2
Pipe or cigar 0 0.0 2 2.1
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Table 3 indicates the various types of beverages consumed by 

the neonates' mothers, Zaludek (1975) has suggested that beverages high 

in caffeine could prompt the pregnant woman to exert herself beyond her 

endurance and may even have a stimulating effect upon the fetus. Of the 

97 mothers studied, 60 (61.9 percent) consumed one to two glasses of a 

cola per day. Forty-five of the mothers (46.4 percent) drank one to two 

cups of coffee per day. Fifty-three mothers (54.6 percent) drank one to 

two cups of tea (or glasses of iced tea) per day. A large number of 

mothers consumed more than one caffeine-containing beverage. »

Table 3. Five commonly consumed beverages by the neonates! mothers in 
four different quantity categories during the prenatal 
period (N = 97).

Beverage None 1-2 3-5 More than 5
No. ■ 7= No. 7o No. % No. 7=

Cola 20 20.6 60 61.9 17 17.5 0 0.0
Coffee 28 28.9 45 46.4 21 21.6 3 3.1
Tea 13 13.4 53 54.6 31 32.0 0 0.0
Milk 3 3.1 17 . 17.5 72 74.2 5 5.2
Alcoholic 12 12.4 73 75.2 12 12.4 0 0.0
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The majority of the mothers (73; 75,2 percent) ingested between

one and two glasses of an alcoholic beverage per day. Chronic large

amounts of alcohol have been linked to various fetal malformations 

(Pomerance and Yaffe 1973)  ̂ however, alcoholic beverages did not appear 

to play a role in any visible abnormalities in this study.

Labor and Delivery Medications 

During labor and delivery oxytocin was administered to 71 mothers 

(73,2 percent), This medication reaches the fetal circulation but not 

in a concentration great enough to produce a biological effect (Adamsons 

and Joelsson 1966). No adverse medication reactions were attributed to 

oxytocin in this study. Local anesthetics were administered to 70 

mothers: 44 (45,4 percent) received lidocaine; 20 (20,6 percent) received 

mepivacaine, and 6 (6,2 percent) received tetracaine. Although these 

local anesthetics have the potential of causing central nervous system 

depression in the neonate (Adamsons and Joelsson 1966), no noticeable 

ill effects were evident in the neonates studied.

The narcotic analgesics did lead to five cases of definite

respiratory depression in the neonate and four cases of possible neo

natal respiratory depression. Five cases required the administration of 

naloxone to reverse the respiratory depression. One mother required 

naloxone to reverse her own meperidine induced respiratory depression. 

Barbiturates were administered in seven cases during labor and 

delivery. Secobarbital was administered five times (5,2 percent) and 

pentobarbital was utilized twice (201 percent), No adverse medication
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reactions to these barbiturates could be detected in the neonates 

studied.

In five cases (5.2. percent) of preeclampsia,, magnesium sulfate. 

was administered. This resulted in toxic levels of magnesium in one 

neonate. This neonateVs serum magnesium level was determined to be 

3.9 mg percent at birth and resulted in marked hypotonia.

Various other medications were administered during labor and 

delivery for a wide variety of medical reasons. These are included in 

the distribution in Table 4.

Postnatal Medications

The postnatal medications administered to the neonates in this 

study are shown in Table 5. All neonates received £n injection of 

Vitamin K̂ . This was administered to prevent disorders of the coagula

tion mechanism (Melmon and Morrelli 1972).

When an antibacterial medication was indicated, there appeared 

to be a preference for the aminoglycoside antibiotic gentamicin, which 

w.as administered to ten of the neonates parenterally at various dosage 

levels. In eight cases gentamicin was administered concurrently with a 

penicillin derivative, usually ampicillin. Because of the limited gram 

negative spectrum of ampicillin it was not used alone in the treatment of 

neonatal sepsis of unknown etiology. On one occasion a gentamicin dosage 

calculated for one twin was administered to the other. Although there 

were no apparent ill effects the potential for a serious consequence was 

present.
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Table 4. Medications administered to mothers during labor and 

delivery (N = 97).

Drug Number Percent*

Oxytocin 
Lidocaine HCL 
Meperidine HCL 
Promazine 
Mepivacaine 
Thiopental Sodium 
Nitrous Oxide 
Tetracaine HCL 
Secobarbital Sodium 
Morphine Sulfate 
Magnesium Sulfate 
Diazepam
Succinylcholine Chloride 
Ephedrine Sulfate 
Fentanyl
Atropine Sulfate 
D-Tubocurarine Chloride 
Pentobarbital Sodium 
Scopolamine HER 
Ethyl Alcohol 
Estradiol Valerate 
Cephalothin Sodium 
Naloxone HCL 
Diphenhydramine HCL 
Methylergonovine Maleate 
Fluothane

71 73.2
44 45.4
32 33.0
24 24.7
20 20.6
10 10.3
9 9.3
6 6.2
5 5.2
5 5.2
5 5.2
4 4.1
4 4.1
3 3.1
3 3.1
2 2.1
2 2.1
2 2.1
2 2.1

1.0 
1.0
1.0
1.0
1.0
1.0 
1.0

* Note: These percentages exceed 100 percent because of multiple medica
tion use.
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.Table 5. The percent of medications administered to neonates post
natal ly (N = 100).

Drugs Percent*

Vitamin 100
Gentamicin 10
Ampicillin 8
Poly-Vi-Sol 6
Fer-in-Sol ■ 5
Sodium Penicillin G 5
Naloxone 5
Kanamycin , 3
Aquasol E 3
Furosemide 3
Digoxin 2
Methicillin 1
Chlorpromazine
Procaine Penicillin
Epinephrine
Phisohex 1
Bacitracin Ointment
Povidone-Iodine Ointment
Nystatin Ointment
Nystatin Suspension.
Tropicamide 1% Ophthalmic Solution
Phenylephrine 2%7o Ophthalmic Solution

* Note: These percentages exceed 100 percent because of multiple 
medication use.
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Two neonates required digoxin in microgram doses for pathological 

cardiac problems at birth. Three neonates required treatment for edemic 

conditions with the potent diuretic agent furosemide. In two of these 

cases the parenteral form of furosemide was administered orally to the 

neonates. The desired diuretic effect was obtained in both of these 

situations.

The majority of the medications listed in Table 5 were for basic 

care maintenance. These included vitamin preparations, ointments, diag« 

nostic ophthalmic solutions and an antibacterial soap.

Adverse Medication Reactions 

The predominant adverse medication reactions detected in this 

surveillance were manifested as respiratory depression and low Apgar 

scores. The 15 adverse medication reactions in 13 neonates were classi

fied by the neonates' physicians as definite or possible. Prenatally 

five adverse medication reactions were detected. Three of these were 

classified as definite and two as possible. Nine adverse medication 

reactions were detected during labor and delivery. Five were classified 

as definite and four as possible. One adverse medication reaction was 

detected in the postnatal period and classified as definite.

The primary manifestation of adverse reactions due to medica

tions was respiratory depression attributed to the strong narcotic anal

gesic employed during labor and delivery. Two mothers, who admitted . 

using heroin during pregnancy, delivered babies who manifested definite 

withdrawal symptoms.
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Table 6 identifies the specific adverse medication reactions 

detected in this study. Cases (3) and (24) experienced multiple adverse 

medication reactions. The specific medications involved in these ad

verse reactions are indicated in Table 6 as well as any pre-existing 

maternal complications,

A chi-square test of independence using the Pirie and Hamden 

correction factor was applied to these adverse medication reactions.

At the ,05 significance level, no association was found between the 

occurrence of definite and possible adverse medication reactions and the 

prenatal and labor and delivery time periods. This indicated that a 

definite or possible adverse medication reaction was independent of these 

time periods.



Table 6, The adverse medication reactions detected in the neonates studied including severity, 
maternal complications, medications administered and manifestation for three selec
ted time periods (N = 100).

Case
Number

Maternal
Complication Prenatal Medications,

Labor and Delivery Postnatal Neonatal
Manifestation

Prenatal Adverse Medication Reactions
Definite: 
3 Premature

Labor
Ethyl
Alcohol

- - Low Calcium 
and Glucose

62 Drug Abuse Heroin & 
Methadone

Meperidine - Withdrawal

92 Drug Abuse Heroin Meperidine - Withdrawal

Possible:
6 Acne Tetra

cycline^
- - Predicted

Manifesta
tion

21 Hyperten
sion

Hydrala
zine & 
Propanolol

“ Hypotonia

Definite:
3

Labor and Delivery Adverse Medication Reactions

Premature Ethyl Meperidine Naloxone 
Labor Alcohol

Respiratory
Depression



Table 6 -Continued

Case
Number

Maternal
Complication Prenatal Medications,

Labor and Delivery Postnatal Neonatal
Manifestation

24 Pre
eclampsia

- Meperidine, Naloxone Respiratory . 
Depression

Magnesium Sulfate - Hypotonia

79 Twin (A) Meperidine Naloxone Respiratory
Depression

80 Twin (B) - Meperidine Naloxone Respiratory
Depression

Possible:
7 - - Meperidine Respiratory

Depression

89 - - Meperidine - Respiratory
Depression

91 - - Meperidine T Respiratory
Depression

33 - Meperidine - Respiratory
Depression



Table 6.--Continued

Case
Number

Maternal
Complication Prenatal Medications,

Labor and Delivery Postnatal Neonatal
Manifestation

Postnatal Adverse Medication Reactions
Definite:
14 10% Glucose Hyperglycemia



CHAPTER 5

SUMMARY AND RECOMMENDATIONS 

Summary

The purpose of the study was to conduct a pharmacist-based medica

tion surveillance program in a neonatal clinical area. During a period of 

11 weeks, 100 consecutively admitted neonates and their 97 mothers were 

studied. Three mothers delivered twins. Three areas of neonatal medication 

exposure were investigated: prenatal, labor and delivery, and postnatal 

medications.

Prior to labor and delivery, these mothers ingested between one 

and 11 different types of medications prenatally. The median number of 

different medications ingested was 4.7. The four most commonly ingested 

prenatal medications by mothers were vitamins (96.9 percent), iron prepara

tions (89.7 percent), headache/pain/arthritis medication (68.0 percent) and 

antinausea/vomiting medication (40.2 percent). Prenatal medication adminis

tered to the mothers resulted in three definite and two possible adverse 

medication reactions manifested by the neonate. When discharged from the 

study, these neonates showed no apparent sequelae.

Smoking and consumption of alcoholic and caffeine containing 

beverages have been cited as pregnancy risk factors. In this study, they 

did not produce any apparent ill effects.

29
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The most common utilized medications during labor and delivery were 

oxytocin (73.2 percent), lidocaine (45.4 percent), meperidine (33.0 percent) 

and promazine (24.7 percent). The administration of labor and delivery 

medications resulted in five definite and four possible adverse medication 

reactions in the neonate. Eight of these nine adverse medication reactions 

were manifested as respiratory depression. When discharged from the study 

these neonates showed no apparent residual effects.

The medications administered to the neonates' postnatally covered 

a very limited range. The four most commonly prescribed medications were 

vitamin (100 %), gentamicin (10 %), ampicillin (8 %), and Poly- 

Vi-Sol (6 %),. Only one definite neonatal adverse medication reaction could 

be attributed to postnatal medications. This neonate recovered without any 

apparent residual effects.

The 15 adverse medication reactions detected occurred in 13 neonates. 

A chi-square test of independence was applied to the adverse medication 

reactions in the prenatal and labor and delivery time periods. No associa

tion between definite and possible adverse medication reactions and these 

time periods could be determined at the .05 significance level.

The effects that medications have on the neonate are very important 

not only from the point of teratogensis but also adverse medication reac

tions. Therefore, with the emphasis today on the utilization of potent 

chemotherapeutic agents, a double check by the clinical pharmacist may tend 

to lower the incidence of medication induced neonatal problems. Although 

it was not the purpose of this study to detect medication errors the pharma

cist detected a dose of a medication calculated for one twin and administered
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to the other* The uniqueness of the neonate and the potent chemotherapeutic 

agents identified in this study creates a potential role for the pharmacist 

in neonatal medication surveillance*

Recommendations

Recommendation Number One

The pharmacist should educate the pregnant woman in the safety of 

over-the-counter medications. The maternal interview conducted by the 

clinical pharmacist in this study indicated that most mothers were unaware 

of the influence that most medications can play upon the fetus. By adopt

ing a patient profile system the pharmacist may be able to detect medica

tion hazards early. This role can be filled by the pharmacist regardless 

of location of practice. -

Recommendation Number Two

It is recommended that the clinical pharmacist conduct the maternal 

medication interview prior to labor and delivery. Since many medications 

have extremely long half-lives, the identification and the time of last 

ingestion of these medications may influence the choice and quantity of 

medications to be administered during labor and delivery. This would be a 

positive step in the prevention of potentially dangerous drug-drug inter

actions, If the clinical pharmacist obtained a maternal medication history 

prior to delivery, he could interview the mother with less fear of effecting 

the psychological impact related to neonates with birth defects.
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Recommendation Number Three

The pharmacist should monitor the medications administered to the 

neonate thereby helping to recognize adverse medication reactions and 

minimize their effects.

A



APPENDIX A

MODIFIED BOSTON COLLABORATIVE DRUG 
SURVEILLANCE PROGRAM FORMS
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Vital Statistics ,

Hospital No. . Patient No._________  Data Adm.:_________  First Name:__

Ward:   Race: 1. White 2. Black 3. Puerto Rican 4. Other: ________ _
9. Unknown

Birth Date:_________  Age; months Sex 1. Male 2. Female 3, Undetermined

Height:  in. Weight:  lbs.

Admission B.P.:_________ /_________  Admission diagnosis:    ■

Is present admission caused by an adverse reaction? 1. No 2. Yes 3. Unknown (Specify):_

Allergies: (list up to t h r e e )   0. None 1. Asthma 2. Hives 3. Drugs 4. Blood
components 5. Eczema 6. Food 7. Contact
8. Hayfever/rhinitis 9. Unknown

Previous Drug Reaction: 1. No 2. Yes 9. Unknown Year Drug Reaction
Previous Transfusion: 1. No 2. Yes 9. Unknown _____________________________ ____
Previous Radiotherapy: 1. No 2. Yes 9. Unknown

Cups/bottles/glasses per day:
Beverages: 0 < 2 2-6 >5 Unknown
Cola 1. 2. 3. 4. 9.
Coffee 1. 2. 3. 4. 9.
Tea 1. 2. 3. 4. 9.
Other soft

drinks 1. 2. 3. 4. 9.
Milk 1< 2. 3. 4. 9.



Smoking--Cigarettes per day:

None Ex-smoker 1/2 pkg. 1 pkg, 2 pkgs.
Father 1 . 2 .  3. 4.
Mother 1. 2. 3. 4.
Patient 1. 2. 3. 4.

Milk: 1. None 2. Whole 3. Skim 4.

9. Unknown

m 
m 

m

vo 
vo 

vo

34- pkg s. Cigar/Pipe. Variable Unknown 
7. 8.
7. 8.
7. 8.

Fortified Skim 5. Other:

VO 
VO 

VO
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Medication History

Hospital No._________ Patient No.__________Adm. Date

Name ____________________________________

Prescription or
O.T.C. Medications

Headache/pain/ 
arthritis 

Fever
Coughs/colds 
Decongestants 

(ear fluid)
Eye/ear/nose drops, 

sprays 
Hormones (include 
0/C)

Hyperactivity
Agitation/

tranquilizers 
Sleeping medications 
Diet pills/appetete 

stimulants 
Laxatives/anti- 
diarrheals 

Cardiac/diuretics 
Kidney disease 
Asthma 
Allergies
Antibiotics/sulfas 
Antiworm/parasites 
Enuresis 
Steroids 
Anticonvulsants 
Vitamins/fluoride 
Anemia meds/iron 
Anti-nausea/ 
vomiting 

Anti-colic/spasm 
Immunosuppres./ 
anti-tumor 

Diabetes
Topical/diaper rash 
Enzymes/cystic 

fibrosis 
Anticoagulants 
OTHER:

Drug Code No. Frequency Duration CodeName

56

£Z

70

1A

1A

12.
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Prescrip_tion__or Drug Code No. Frequency Duration Code
O.T.C. Medications Name

Additional meds, 
codes 51-80

Medication Code 
History:
Freq.(Periods of:)
1 = Occasional
2 = Routine

(see Definition)

Routine: Regular uses of the same medication on a 
scheduled basis, e.g., daily, weekly or monthly



Hospital No.___________Patient Number______

Drug: Sol. Liq. Pint. Cr'm. Powd. Aero. 
Form: 1 2 3 4 5 6

Instr; Std. Prn. Stat. Oth. Var. Unk. 
1 2 3 4 5 .9

Drug Starting— Drug Stopping 

Ward___________Name _____

Route: P.O. I.M. S.C. I.V. Inh.
1 2 3 4 5

Efficacy: 1. Satisfactory
Rating :

P.R. Oth. Var. Unkn.
6 . 7  8 9

2. Unsatisfactory 3. Don’t Know

Date Name of Drug^ Dose Units Freq. Route Inst. Indica-
Started Drug Number, tions
__________Drug Form__________________     '___________•

' ' ■■

7.



Drug Starting— Drug Stopping (Continued)

Date Reason for Efficacy Adverse Total No. of ' Side
Stopped Stopping MD Ft, Reaction Dosage ' Episodes ■ Effect
'   . ■ -____________________ Occurred______________________________________

. 1. No ’ 
2. Yes

1. No • ' i

2. Yes

1. No
2. Yes

1. No
2. Yes

1. No
2. Yes

1. No
2. Yes ’

1. No
2. Yes '

1. No
2. Yes .

1. No
2. Yes

e !
LOVO
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Admission Laboratory Data

Name ____________

Date of Admission

4. P,M.N..

5. Bands

6. Lymphocytes

7. Atypical Lymphocytes

8. Monocytes

9. Basophils

10. Eosinophils 

Urine;

11. Specif.Grav.

12. pH

13. Protein (0-4)

14. Sugar (0-4)

15. Sediment (see code) 

Electrolytes;

16. Sodium

17. Potassium

18. Chloride

19. C02

iHospital No. ____  Patient No._

C.B.C.
1. Hemoglobin_________________

2. Hematrocrit _

3. W.B.C.



20. B.U.N.

21. Creatinine

Urine Sediment Code; 

(list up to three)

0. No abnormalities

1. W.B.C.

2. R.B.C.

3. R.B.C. casts

4. Other casts

5. Epithelial cells

6. Renal Tubular cells

7. Crystals

8. Other: ____

9. Unkonwn



Adverse Reaction Sheet
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Patient Name_________   Age______ Diagnosis

Hospital No.  Patient No.________ ______ . _____

1, Describe adverse reaction in detail:_________ _____

2, Date of Onset___________  .______ _

No. of Days from Onset

3, Date Diagnosed_____ • ____________ ______________________________

4, Date Reported  _____ ._________     i_

5, Date Investigated ____________________________ ______________

6, Drug______'        .

Dosage^______________ Route __________________________

Instructions __________Date Started_______________________ ___

7, Was drug order discontinued because of adverse reaction:

. 1. No 2. Yes

8, Date discontinued ________________  .__________ _

9„ Was case investigated?

1. No 2. Yes

10, Other drugs implicated:____._______    ~_______



APPENDIX B

CONSENT FORM

I,_____________  , understand that I am being asked to
participate in a study of what happens when drugs are taken by pregnant 
mothers or children themselves,

I understand that at this time we do not know how many (if any) 
bad things happen when drugs are used by mothers or children even if we 
do know a lot about the good that can happen if an illness is treated 
with the right drugs. In order to find out how safe normal drug therapy 
is, patients and children will be asked questions about themselves (such 
as about age, allergies, pregnancy and delivery) and drug use (by pre
scription or not) and what happens to their children during or after 
this use. These questions will be asked by pharmacists and doctors.

Parents and patients will all be asked the same questions the 
first time, but most patients will be asked questions again at least once 
(in person, by phone, or by letter) after a drug has been given either 
at home or in the hospital.

I understand that my medical chart and my child's chart will be 
read by the pharmacists and doctors doing this study and that informa
tion about my child and me will be written down and kept. I also under
stand that all such information will be kept confidential and will be 
available only to my doctors and the people involved in this study.
This information will never identify me or my child by name.

I understand that I myself may not gain anything from this 
information personally but that by looking at this kind of information 
the people doing this study may be able to find out how often (and with 
which drugs) bad effects happen. The study has been explained to me and 
I have had a chance to ask any further questions I might have,

I understand that I may at any time refuse to answer questions 
or in any other way participate in this study and that such refusal 
will in no way change my medical care.

I understand that this study will be done without charge to me 
or my child.

43
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My child also understands the study as much as possible for 
his/her age and has also agreed to this.

SIGNATURE______________________ DATE:______ _̂____ ___ _ _ _

W I T N E S S : ______________
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