Pulmonary Function in Infants Exposed to Pethidine
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Abstract

Objective : To investigate the effects of maternal pethidine administration on pulmonary
function tests in newborn infants.

Patients and Method : The study was carried out in the Department of Obstetrics and
Gynecology, Faculty of Medicine Siriraj Hospital. The study group consisted of 20 infants exposed
to pethidine within 4 hours prior to delivery. Twenty infants whose mothers received no analgesic
drug or regional anesthesia were randomly selected as the controls. Narcotic related respiratory
depression was determined by Apgar scores, the need for ventilatory support in the delivery room
and abnormal pulmonary function measurements.

Results : There was no difference in birth weight and gestational age between the two
groups of infants. Pethidine was given to mothers at a dose of 72.5 + 7.6 mg/kg with a mean drug-
delivery interval of 152 + 61 minutes. One infant in each group had a 1-minute Apgar score less than
7, but there was no statistical difference in the mean Apgar score between the two groups. None of
the infants whose mothers received pethidine required ventilatory support, but oxygen was provided
to eight infants who were apparently cyanosed at birth. Pulmonary function measurements were per-
formed at the age of 7.4 + 2.3 hours in the controls and 6.0 + 2.5 hours in the study group. There
was no significant difference in respiratory rate, tidal volume, inspiratory time, functional residual
capacity, compliance and resistance between the two groups of infants.

Conclusion : Severe narcotic related respiratory depression was uncommon in this study.
In the first 12 hours of life, there was no significant difference in pulmonary function of the infants
exposed to pethidine. It is quite safe to allow the baby to room-in with the mother if respiratory
depression is not presented at birth.
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Despite the well-known placental transfer
of pethidine (meperidine) and the long neonatal half-
life of both meperidine and its active metabolite
normeperidine, it is the most widely used drug to
control labor pain. The results of the National Birth-
day Trust Survey in 1990 demonstrated that 26.6 per
cent of the infants exposed to pethidine during labor
received resuscitation at birth; 17.7 per cent with
oxygen tubing, 7.7 per cent with bag and mask, 1.2
per cent with endotracheal intubation(1). In the past,
most investigators have used Apgar scores as one
of the measures of pethidine effect on newborn.
Previous studies have documented the respiratory
effects of meperidine on newborn infants in the first
hour of life; a decreased Sa02(2), lower VE(3),
increased PaCO, levels,(4) and a reduced ventila-
tory response to CO5(5) have been demonstrated. In
addition, the effects on neonatal behavior(6), breath-
ing pattern(7), breast-feeding behavior(8), and elec-
troencephalogram(9) have been reported in infants
exposed to pethidine during labor. The effects may
be detectable hours, days and possibly even weeks
after birth with diminished alertness, reduced muscle
tone and alteration in behavior and motor function
(10), In infants, these effects depend on the drug
level of pethidine and it’s highly active metabolite,
normeperidine. It has been reported that total elimi-
nation of the drug takes place 3 to 6 days postnatally
(11), The objective of this study was to evaluate
pulmonary function tests in newborn infants whose
mothers receive pethidine during labor and delivery,
within the first 12 hours of life.

PATIENTS AND METHOD

The study was carried out in the Depart-
ment of Obstetrics and Gynecology, Faculty of Medi-
cine Siriraj Hospital from January to December 2001.
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Forty full-term neonates born to mothers with an
uncomplicated pregnancy were recruited after obtain-
ing informed consent. The study group consisted of
20 infants whose mothers received pethidine within
4 hours prior to delivery. Twenty infants, whose
mothers received no analgesic drugs or regional anes-
thesia (spinal or epidural) were randomly selected as
the control group. Obstetric histories, mode of deli-
very, complications, anesthetic and analgesic methods
were recorded. The clinical data including mater-
nal weight, amount of pethidine used, drug-delivery
interval, gestational age, birth weight, length and
Apgar scores including methods of resuscitation
needed are shown in Tables 1-2.

Method

Assessment of narcotic related respiratory
depression on newborn infants including Apgar
scores and the need for ventilatory support in the
delivery room and pulmonary function were recorded.
Pulmonary function measurements were determined
by using the Pediatric Pulmonary Function Labora-
tory 2600 (SensorMedics, USA). Before perform-
ing each measurement, the pneumotachograph and
equipment for measuring the functional residual
capacity (FRC) were calibrated according to labora-
tory instructions. All the measurements were per-
formed during quiet sleep with infants in the supine
position. The infant’s sleep state was determined by
observing muscle tone, infant activity, eye move-
ments and breathing pattern. No sedation was used
and the infant breathed air during the measurement.
The pneumotachometer (dead space 0.5 ml, resis-
tance 0.05 cmH,O/L/s) was attached to a neonatal
facemask and placed gently over the baby’s nose
and mouth. Care was taken to avoid neck flexion
and digital pressure on the submental region that

Table 1. Maternal and infant clinical data.
Pethidine group Control group P-value
(n=20) (n=20)
(Mean + SD) (Mean + SD)

Maternal age, g 249+4.8 273468 NS
Maternal weight, kg 61.9+98 59.9 + 8.7 NS
Gestational age, wk 390+ 1.0 39.1+1.7 NS
Birth weight, g 3,138 + 478 3,173 +225 NS
Length, cm 500+ 1.7 49.3 +1.59 NS
Apgar score at 1 min 86+12 9.0+1.2 NS
Apgar score at 5 min 99+0.3 9.9+04 NS
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Table 2. Obstetric information.
Pethidine Control
group group
(n=20) (n=20)
Mode of delivery
Vaginal delivery 16 11
Cesarean section 3
Vacuum extraction 1 1
Male : Female 10: 10 11:9
Type of resuscitation
Tactile stimulation - 1
Oxygen administration 8 -
Bag and mask ventilation - 1

may have caused airway obstruction. Sleep stage
and transcutaneous oxygen saturation were closely
monitored. Flow-volume loops were selected to deter-
mine the inspiratory volume and expiratory volume,
inspiratory and expiratory time and time constant.
A single-breath occlusion technique was used to
determine lung compliance and resistance(12), The
FRC was measured using the Nitrogen washout tech-
nique(13),

Statistical analysis

Pulmonary function data were calculated by
a computer and printed out after each measurement.
The authors compared the results of pulmonary func-
tion testing between the two groups of infants. Data
were reported as mean + SD. Statistical compari-
sons involved a two-tailed Student 7 test or x2 test.
A p value of <0.05 was considered statistically sig-
nificant.

PULMONARY FUNCTION IN INFANTS EXPOSED TO PETHIDINE

RESULTS

There was no significant difference in birth
weight and gestational age between the two groups
of infants. Pethidine was given to mothers at a dose
(mean + SD) of 72.5 + 7.6 mg/kg (range 50-75) with
a mean drug-delivery interval of 152 + 61 minutes
(range 66-240). One infant in each group had a 1-
minute Apgar score less than 7, but the mean Apgar
score was not statistically different between the
groups (Table 1). None of the infants whose mothers
received pethidine required bag and mask ventila-
tion. Oxygen was provided to eight infants in the
pethidine group who were apparently cyanosed at
birth. Narcan was given to 11 infants, of whom, eight
required resuscitation at birth. Pulmonary function
measurements were performed at the age (mean +
SD) of 7.4 + 2.3 hours in the control group and 6.0 +
2.5 hours in the study group. Pulmonary function
tests of the infants exposed to pethidine was not
statistically different when compared to the control
group (Table 3). In addition, pulmonary function
tests were not affected by the administration of a
narcotic antagonist (Table 4).

DISCUSSION

Pethidine is widely used as an analgesic
during labor and delivery, and has been shown to
cross the placental barrier. Its contribution to res-
piratory depression and neurobehavioral changes in
neonates has been studied by several investigators
(6-9). Following 50 mg of meperidine administered
intravenously, fetal exposure to meperidine is highest
two to three hours after maternal medication while
fetal exposure to normeperidine is highest four hours

Table 3. Results of the pulmonary function testing.
Pethidine group Control group P-value
(Mean + SD) (Mean + SD)

Age at examination (h) 6.0+25 7.4+23 NS
Respiratory rate (bpm) 56+ 11 54 +7 NS
Inspiratory volume (ml}) 16.6 +2.4 17.5+2.0 NS
Inspiratory time (sec) 0.50 + 0.09 0.53 +£0.08 NS
Expiratory volume (ml) 169+24 17.5+2.0 NS
Expiratory time (sec) 0.59 +0.14 0.58 +£0.09 NS
Functional residual capacity, FRC (ml) 62.4 +13.5 66.7 +9.6 NS
FRC/kg (ml) 20.1 +4.3 209+2.4 NS
Compliance, mean (ml/cmH,0) 35+07 3.3+09 NS
Resistance (cmH,O/l/s) 0.05 +0.01 0.06 +0.04 NS
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Table 4. Effects of narcotic antagonist on pulmonary function testing.
Narcotic antagonist P-value
Yes No
(Mean + SD) (Mean + SD)

Age at examination (h) 6.0+2.5 74+23 NS
Respiratory rate (bpm) 55+11 58+12 NS
Inspiratory volume (ml) 170+2.2 16.2+2.7 NS
Inspiratory time (sec) 0.52+0.10 0.47 +0.08 NS
Expiratory volume (ml) 17.1+2.1 166 +2.9 NS
Expiratory time (sec) 0.59 +0.13 0.59 +0.15 NS
Functional residual capacity, FRC (ml) 596+ 155 65.8 +10.3 NS
FRC/kg (ml) 202+54 19.9+28 NS
Compliance, mean (ml/cmH;0) 37+06 34+08 NS
Resistance (cmH,0/1/s) 0.05 +0.01 0.05 +0.01 NS

or more after medication(14), It has been shown that
respiratory depression from pethidine occurs more
frequently with drug-delivery intervals of longer than
one hour, however, there was a significant increase
in the percentage of babies with respiratory depres-
sion born during the second hour after drug admi-
nistration(15,16), Gerhardt et al found meperidine in
a dose of 1 to 1.5 mg/kg given to the mothers once
or twice within 3 hours prior to delivery caused neo-
natal respiratory depression as demonstrated by a
decreased ventilatory response to CO5(5). In the
present study, although most of the infants were
exposed to pethidine for 1 hour prior to delivery,
none of the infants required ventilatory support.
Eight (40%) infants whose mothers received pethi-
dine required oxygen in the delivery room. However,
the mean Apgar score between the two groups of
infants was not statistically different. The fact that
infants with mild to moderate narcotic depression
are born with 1-minute Apgar score close to normal
is not surprising, because most of the clinical find-
ings included in the score are mainly altered by fetal
hypoxia and not by the narcotics alone. A decrease
in respiration, tone and reflex activity is commonly
seen in infants whose mothers received narcotics,
but the multiple stimuli that occur at birth are suf-
ficient to establish respiration unless the depression
is severe or concomitant depressing factors are pre-
sent.

Late effects of pethidine on newborn
infants have been documented by several investi-
gators. Longer drug-delivery intervals have resulted
in lower psychophysiologic test scores in neonates

even though they were not depressed at birth(17).
In addition, intermittent EEG changes which lasted
for 3 days have been observed in neonates(18), It
has been concluded that the effects of meperidine
on the neonate are limited to the first 3 days follow-
ing birth(11), Objective evidence suggests that the
elimination half-life of pethidine is about 23 h in
the neonate compared to 3-5 h in the adu]t(lg), and
almost total elimination of meperidine, and it’s
active metabolite, normeperidine, takes place within
3 to 6 days(20). Evidence of narcotic related respi-
ratory depression has never been obtained in infants
who were admitted to the nursery. Since only mild
respiratory depression at birth was observed in this
study, the authors did not expect any narcotic related
respiratory depression after this period. Resuits of
the pulmonary function measurements performed in
the first 12 hours of life confirmed that the respira-
tory rate, tidal volume, inspiratory time, functional
residual capacity, compliance and resistance of
infants exposed to pethidine were not different from
the control group. Administration of a narcotic anta-
gonist did not have any effects on pulmonary func-
tion of the infants exposed to pethidine.

SUMMARY

Severe narcotic related respiratory depres-
sion in the first 12 hours of life was not seen in the
present study. The obstetric analgesic practice in our
hospital is quite safe for the newbomn. Mild respi-
ratory depression only was observed in the deli-
very room. Administration of a narcotic antagonist
(Naloxone) should be limited to infants who show
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respiratory depression at birth. All infants who do
not show severe respiratory depression at birth or
infants who receive a narcotic antagonist should be
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allowed to room-in with their mothers as soon as
possible in order to encourage successful breast-
feeding.

(Received for publication on March 27, 2002)
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