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Abstract

Background: Visual interpretation of fetal heart rare monitoring is
subject to intra- and inter-observer variability.

Objective: To examine the effect of intrapartum administration of
meperidine and promethazine on fetal heart activity measured
objectively by a computerized system.

Methods: Fourteen healthy women with normal pregnancies at
term were studied during the active phase of labor. Fetal heart rate was
recorded with the Oxford Sonicaid system 8000. Recordings were
performed for 40 minutes prior to and after maternal intravenous
administration of meperidine 50 mg with promethazine 25 mg.

Results: The combination of meperidine and promethazine
caused a significant decrease in the number of accelerations of 10
beats per minute (9.7 versus 2.6, P = 0.002) and 15 beats per minute
(5.2 vs. l.4, P = 0.003), time spent in episodes of high variation (14.8
vs. 2.0, P = 0.005) and short-term variation (7.8 vs. 5.0, P = 0.003).
On the other hand there was an increase in the time spent in episodes
of low variation (5.3 vs. 19.7, P = 0.009).

Conclusions: Maternal administration of meperidine with pro-
methazine has a significant effect on FHR indices during the active
phase of normal labor.
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Meperidine and promethazine are widely used to relieve pain

during labor. The addition of promethazine potentiates the sedative

effect of meperidine and may shorten the duration of labor [1±4].

Previous studies have shown various effects of both these drugs

(given as a single agent or in combination) on the mother and fetus

during labor [5±9]. However, in several studies the interpretation of

fetal heart rate parameters has used visual assessment, which is

subject to intra- and inter-observer variability [10]. The introduction

of computerized fetal monitoring systems enables an objective

assessment of FHR indices [11,12]. The purpose of the present

study was to objectively assess the effect of meperidine and

promethazine on FHR indices in active labor.

Patients and Methods

The study group consisted of 14 healthy women with a singleton

pregnancy and no obstetric complications. All fetuses were normal,

in vertex presentation and had a reactive FHR tracing prior to

enrollment in the study. No patient had received any medication

(narcotics or sedatives) prior to the study period. All patients were

in active phase of labor with a cervical dilation of 4±7 cm.

Fetal monitoring was performed with the System 8000 (Oxford,

Sonicaid, UK). This system measures pulse interval, and calculation

of FHR is reported in milliseconds. Pulse intervals are averaged over

periods of 3.75 seconds and the baseline is fitted. Accelerations are

defined as changes in heart rate of more than 10 beats/minute

above the baseline for at least 15 seconds. Decelerations are

defined as changes of heart rate above 10 beats/minute under the

baseline for at least 1 minute, 20 beats/minute for at least 0.5

minute, or 25 beats/minute for at least 0.25 minute. The minute

range is defined as the difference between minimum and maximum

pulse interval (or the baseline when higher) in one minute. The

average pulse interval between 3.75 second epochs is defined as

short-term variation. Decelerations are excluded while calculating

FHR variation. Episodes of high or low FHR variation are also

reported. An episode of high or low FHR variation is identified when

in 5 of 6 consecutive minutes the mean minute range is >32 or <30

milliseconds, respectively. The percentage of signal loss is

continuously reported [11,12].

Upon the patient's request a combination of meperidine 50 mg

and promethazine 25 mg was administered intravenously, according

to the standard protocol in our department. Analysis of recordings

was done for 40 minutes prior to and after maternal drug

administration. Statistical analysis was performed using the

Wilcoxon signed-rank test. Statistical significance was set at P <

0.05.

Results

All 14 women spontaneously delivered normal fetuses. The Apgar

score at 5 minutes after delivery was 10 in 13 cases and 8 in one

case. Sufficient tracing for analysis was obtained in all cases. The

mean signal loss rate was 6.6% before treatment and 5.3% after

treatment. This difference is not significant.

The data on the various FHR indices before and after medical

treatment are presented in Table 1. There was a significant change

in the following indices: accelerations of at least 10 beats/min,

accelerations of at least 15 beats/min, episodes of high and low

variation and short-term variation, and no significant change noted

in the baseline FHR.

There were no cases of FHR decelerations during the pretreat-

ment period. During the post-treatment period a single FHR

deceleration was recorded in three cases. This difference was not

significant. There was no difference between the number of uterine

contractions before and after treatment (11.42+3.48 vs.

11.17+3.30).
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Discussion

Numerous studies have attempted to quantify the effect of

meperidine and/or promethazine on the mother and fetus. In the

present study meperidine was administered together with pro-

methazine. The addition of promethazine has been shown to

potentiate the sedative effect of meperidine [1,2] and enabled a

reduction of the dose of meperidine [2]. Moreover, cervical dilation

and shortening of labor was reported in several studies that used

the combination of meperidine and promethazine [3,4]. The

recording period in our study was too short to evaluate the effect

of these drugs on progress of labor. Furthermore, the external

recording performed by the Sonicaid machine does not enable a

quantitative measurement of the intensity of uterine contractions.

Zimmer et al. [13] demonstrated that the intensity and duration of

the uterine contractions can affect FHR variability. In view of these

limitations our study was designed to evaluate primarily the effect

of meperidine and promethazine on fetal heart activity during labor.

There are conflicting data regarding the effect of meperidine on

the different FHR indices. Lindblad and colleagues [14] noted a

decrease in the mean FHR following administration of meperidine,

while Ballas et al. [15] could not find such an effect. Lieberman and

co-workers [16] reported that meperidine had no effect on the FHR

in cases with normal uterine activity. A decrease in FHR and

decelerations were observed only in cases where uterine hyper-

stimulation occurred following administration of the drug. Con-

sidering the possible effect of meperidine on the FHR short-term

beat-to-beat variability, a decrease was found in the studies of Huch

et al. [17] and Petrie et al. [9], while Kariniemi and Ammala [18] and

Giannina et al. [19] did not find such a change. Regarding the long-

term beat-to-beat variability, Riffel and associates [20] found a

reduction in this index after meperidine, but Giannina et al. [19] did

not find such a change. The results reported by Giannina's group

[19] are of special interest as these investigators used the same

computerized recording system (System 8000 Oxford) that we used

in our study. The advantage of this recording modality is the

objective evaluation of FHR and the elimination of possible intra-

observer or inter-observer variability in the interpretation of FHR

indices [10±12]. Therefore, the difference in results between our

study and the study of Giannina et al. [19] cannot be attributed to

the method used for FHR analysis.

It may be speculated that the differences between the studies

are due to the different drugs used. Giannina et al. [19] evaluated

the effect of meperidine while we examined the effect of meperidine

and promethazine. As noted before,

promethazine may reduce the FHR

variability [9,20]. It is therefore possible

that the combination of promethazine

and meperidine has a significant effect

on FHR indices.

A reduction in FHR reactivity may

indicate a state of fetal compromise.

However, in our study we examined only

healthy patients with normal fetuses,

and the outcome of all infants was

favorable. We therefore believe that the

changes in FHR indices were a result of maternal medication and

not a sign of fetal compromise.

The timing of FHR analysis in our study (40 minutes prior to and

after drug administration) was chosen in order to evaluate the

maximal effect of meperidine and promethazine on the mothers

and fetuses. The peak analgesic effect of meperidine occurs within

5±10 minutes after IV administration. Since the placental transfer is

rapid, the drug was measured in the fetal circulation within 2

minutes of administration to the mother and equilibration occurred

within 7 minutes [21,22]. Petrie and co-workers [9] noted that the

main effect of meperidine and promethazine (given as single

agents) on FHR variability was recorded in the first 30 minutes after

injection.

In conclusion, objective analysis of FHR tracings indicates that

maternal administration of meperidine with promethazine has a

significant effect on FHR indices in the active phase of labor. It is

still unclear whether this effect is due primarily to promethazine or

is a result of the combination of both these drugs.
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Table 1. Effects of meperidine and promethazine on FHR indices in labor

FHR index Pretreatment Post-treatment P

Baseline FHR (bpm) 135.08 + 8.54 136.33 + 8.25 NS

Accelerations of at least 10 bpm 9.75 + 4.39 2.58 + 1.98 0.002

Accelerations of at least 15 bpm 5.25 + 4.59 1.42 + 1.38 0.003

Episodes of high variation (min) 14.83+ 11.17 2.0 + 3.28 0.005

Episodes of low variation (min) 5.33 + 5.68 19.75+ 13.30 0.009

Short-term variation (msec) 7.82 + 2.16 5.03 + 1.19 0.003

No. of contractions 11.42+ 3.48 11.17+ 3.30 NS

Recording period was 40 minutes. Data are presented as mean and standard deviation.

bpm = beat per minute, NS = not significant.
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USA to revise vaccine compensation program

The United States Congress is considering revisions to a 14 year

old vaccine compensation program designed to help families

whose children are harmed by vaccines. The National Childhood

Vaccine Injury Act was set up as a no-fault system that would

compensate families whose children suffer adverse effects from

vaccines. This fund would also encourage vaccine makers to work

in a certain vaccine field without fear of liability. But some

families have charged the government with resisting their claims,

insisting they have had difficulty obtaining payments with some

cases dragging on for years.

Thomas E. Balbier, the program's director, said that the fund

has paid out $1.3 billion to 1,700 families since 1987, and the

government has appealed only 57 cases of the 5,400 decided in

that time.

The statute established a vaccine injury table that lists known

injuries related to vaccines. It has been amended several times,

as new research about the health impacts of vaccines emerges.

For example, in May 2001, pneumococcal conjugate vaccines

were added to the table and backdated to 18 December 1999. The

table is supposed to create a presumption in favor of the

petitioner. For example, if a child contracts polio after the oral

polio vaccine, the burden is on the government to prove that the

vaccine did not cause the illness. For injuries not on the table,

the family has to prove by a preponderance of the evidence that

the vaccine caused the injury.

Nat Med 2001;7:1264

Yuppies' creed: ``I want it all and I want it now.''

Russel Baker, New York Times, February 1988

Capsu le

Bacterial amyloids

Amyloid fibers are associated with a variety of disease states,

including prion diseases and systemic amyloidosis. Chapman et

al. now show that extracellular fibers expressed by the bacterium

Escherichia coli are a bacterial form of amyloid. Curli fibers possess

several amyloid-specific characteristics ± for example, they

aggregate to form fibers that bind to the dye Congo red.

However, in the intact bacterium, the expression of curli requires

the concerted action of several gene products. Understanding

how curli are assembled may help in our understanding of

pathologic amyloids in human disease.

Science 2002;295:851
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