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Pharmacodynamic Effects of
Depot-Medroxyprogesterone Acetate
(DMPA) Administered to Lactating

Women on Their Male Infants

P. Virutamasen,* S. Leepipatpaiboon,* R. Kriengsinyot,* P. Vichaidith,* P. Ndavi Muia,
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C. d’Arcangues#

Normal postpartum women, who had a spontaneous vagi-
nal delivery of one full-term male infant, free of congenital
abnormalities and other diseases, were recruited for this
study. Thirteen women received 150 mg depot-medroxy-
progesterone acetate (DMPA), intramuscularly on days
42 + 1 and 126 + 1 postpartum. Infants of nine mothers,
who did not receive DMPA, served as controls. Blood
samples were collected from treated mothers on days 44,
47, 74, 124, 128, and 130 postpartum for medroxyproges-
terone acetate (MPA) measurements. Four-hour urine col-
lections were obtained from all 22 infants in the morning
on days 38, 40, 42, 44, 46, 53, 60, 67, 74, 88, 102, 116, 122,
124, 126, 128, 130, and 137. Urinary follicle stimulating
hormone (FSH), luteinizing hormone (LH), unconjugated
testosterone, and unconjugated cortisol were measured by
radioimmunoassay, and serum MPA and urinary MPA me-
tabolites were measured by gas chromatography-mass
spectrometry (GC-MS). No MPA metabolites could be de-
tected in the urine of the infants from the DMPA-receiving
mothers. Hormonal profiles in the urine samples were not
suppressed in comparison with those of the control infants.
The present study demonstrates that DMPA, administered
to the mother, does not influence the hormonal regulation
of the breast-fed normal male infant. © 1996 Elsevier Sci-
ence Inc. All rights reserved. CONTRACEPTION 1996;54: 153~
157
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Introduction

njectable Depo-Provera (depot-medroxyprogester-
Ione acetate, DMPA), a microcrystalline suspen-

sion, has proven to be an effective hormone in
pregnancy prevention by depressing pituitary gonad-
otrophic hormone release.’ It has been used for con-
traceptive purposes in more than 90 countries.> In
many countries, injectable contraceptives are often
used to supplement the contraceptive effect of lacta-
tion. DMPA does not have any deleterious effects on
the quantity of breast milk.> Medroxyprogesterone
acetate (MPA) and its metabolites can be detected in
breast milk. The MPA concentration was 400 pg/mL
after eight weeks and was still measurable 12 weeks
after administration.>® Therefore, it is conceivable
that DMPA administered to the mother could influ-
ence the hormonal regulation of the breast-fed infant.
For this reason, we considered it worthwhile to un-
dertake a controlled study on the possible effects of
DMPA on urinary follicle stimulating hormone
(FSH), luteinizing hormone (LH), unconjugated tes-
tosterone, and unconjugated cortisol patterns of nor-
mal male infants.

Materials and Methods

Normal postpartum women who had spontaneously
delivered a healthy male infant were recruited for this
study in two different centers, namely, the Depart-
ment of Obstetrics and Gynecology, Faculty of Medi-
cine, Chulalongkorn University, Bangkok, Thailand,
and the Child Welfare Clinic in Machakos, Kenya.
The mothers who entered the study had previously
delivered at least one healthy infant and breast-fed
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successfully for more than three months. All women
in this study agreed to breast-feed their newborn in-
fants for a six-month period. The clinical character-
istics of the infants are shown in Table 1. Thirteen
postpartum women (six from Bangkok and seven
from Machakos) received 150 mg of DMPA intramus-
cularly on days 42 + 1 and 126 + 1. The effects of
DMPA on the hormonal regulation in the children of
these mothers were studied. Nine other infants (six
from Bangkok and three from Machakos), whose
mothers did not receive DMPA, served as controls.

Blood samples were collected from DMPA-
receiving mothers on day 44, 46, 74, 124, 128, and 130
postpartum for MPA measurement. Serum was sepa-
rated and kept frozen until analysis.

Morning urine was collected from all infants during
a 4-h period at the age of 38, 40, 42, 44, 46, 53, 60, 67,
74,88,102, 116, 122, 124, 126, 128, 130, and 137 days.
It is unknown whether the bladder was empty before
starting the urine collection. However, it has been
documented that a timed urine collection is represen-
tative of a 24-h urine.” Urine was thoroughly mixed
and total volume was measured. Two 5-ml aliquots of
urine were immediately submitted to acetone precipi-
tation and the extract containing the gonadotrophins
frozen until analysis. Another 10-ml aliquot of urine
was immediately frozen for the determination of un-
conjugated testosterone and unconjugated cortisol.
Likewise, a 5-ml portion of the urine was frozen for
MPA metabolite measurements. Urinary LH, FSH,
unconjugated testosterone, and unconjugated cortisol
were determined at the laboratory Pathologic Hormo-
nale Moleculaire of the Hospital Debrousse, Lyon,

Table 1. Demographic characteristics of infants
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France. Serum MPA and urinary MPA metabolites
were determined at the Central Laboratory for Clini-
cal Chemistry, University Hospital, Groningen, The
Netherlands.

LH and FSH measurements

LH and FSH were measured in the acetone precipi-
tates of the urine samples by a previously described
RIA method.® In brief, two duplicate 5-ml urine
samples were acidified to pH 4-5 with glacial acetic
acid and then extracted with 10 ml acetone. The mix-
tures were kept overnight at 4°C and centrifuged. The
pellet containing FSH and LH was allowed to dry at
room temperature and the residue dissolved in 1.5 ml
phosphate buffer (0.05 M, pH 7.5). The solution con-
taining FSH and LH was kept frozen at -20°C until
analysis. Finally, LH and FSH were measured by com-
mercially available methods (IRE, Saclay, France).
The interassay coefficient of variation including the
extraction step was <7.7% and <10% for LH and FSH,
respectively.

Testosterone measurements

Urinary unconjugated testosterone was measured by
a previously described RIA procedure.”!° Mean recov-
eries were 76% (range 66-95%). The detection limit
was 5 pg/tube. Intra-assay and interassay coefficients
of variation were <5% and <9%, respectively.

Cortisol measurements
Extracted urinary unconjugated cortisol was mea-
sured by RIA using!2® I-cortisol as tracer according to

Bangkok

Case {n = 6) Control (n = 6)
Mean SD Mean SD
Infant’s weight (g) 0 day” 3158 330 3055 141
38 days 4063 571 4267 486
60 days 4980 538 5040 531
88 days 5828 612 5886 659
122 days 6543 738 6390 781
137 days 6795 768 6592 804
Machakos
Case {n =7) Control (n = 3)
Mean SD Mean SD
Infant’s weight (g 0 day” — — 4900 0
38 days 4465 513 5100 10
60 days 4925 531 5600 0
88 days 5225 311 6405 405
122 days 5875 507 — —
137 days 6300 0 — —
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a previously described procedure.”!® The SB-CORT
kit was obtained from International-CIS, France. The
detection limit was 625 pg/tube. Intra-assay and in-
terassay coefficients of variation were <5% and <10%,
respectively.

Creatinine measurements
Urinary creatinine was determined by an automated
chemistry method utilizing the Jaffe reaction.!’

MPA metabolite measurements in urine

In order to detect MPA metabolites in urine, a GC-MS
procedure was applied. A 1-ml sample of urine from a
woman who used DMPA as a contraceptive was pro-
cessed according to a method described for urinary
steroid profiling.!>'® In short, after hydrolysis, ste-
roids were extracted and derivatized. Samples were
analyzed by gas chromatography. In the gas chro-
matographic profiles, four peaks could be assigned to
MPA metabolites by means of mass spectrometric
identification. The mass spectrum of the major me-
tabolite, 6a-methyl-3 ,17a-dehydroxy-5 -pregnan-20-
one-17-acetate, showed significant mass fragments at
m/z 269 and 359. Using this method, urine samples
from infants of the DMPA-receiving mothers were
screened by single ion monitoring of both mass frag-
ments.

MPA measurements in serum

MPA in serum was measured after extraction and de-
rivatization by means of GC-MS, as described previ-
ously.'* Interassay and intra-assay coefficients of
variation were 5.0 and 5.5%, respectively.

Data analysis
The data were analyzed using unpaired t-test.

Results

Mean urinary creatinine values of the infants of
DMPA-receiving mothers and control infants were
comparable (Figure 1). Creatinine values tend to rise
with the age of the infants. This has been reported for
older children previously.!® As can be seen in Figure
2, unconjugated cortisol levels showed large intra-
individual differences, but were not suppressed after
maternal DMPA injection. In both groups, cortisol
levels remained constant during the period of inves-
tigation, but showed marked day-to-day variations.
Marked day-to-day variations and intra-individual dif-
ferences were likewise observed for unconjugated tes-
tosterone, LH, and FSH (Figures 3, 4, and 5, respec-
tively). Nevertheless, it is obvious that basal levels of
these three hormones show a remarkable parallel de-
cline within each group of infants. The decline ap-
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Figure 1. Mean urinary creatinine of male infants.

pears somewhat steeper in the controls compared to
the treatment group, but this was not significant (un-
paired t-test, p <0.05). In any case, the data indicate that
the function of the hypothalamo-pituitary-gonadal axis
was not impaired in the treatment group. Since this
decline is observed in both groups, it must be indepen-
dent of DMPA. No differences were found in LH, FSH,
and unconjugated testosterone levels between infants
from DMPA-treated mothers and control infants.

Maternal serum MPA concentrations rose sharply
after administration of the drug, and gradually
dropped to levels below 4 ng/ml (Figure 6). MPA me-
tabolites were not detected in any of the urine
samples of the infants from these mothers.
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Figure 2. Mean + SE urinary cortisol of male infants.
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Figure 3. Mean + SE urinary testosterone of male infants,

Discussion

Breast-fed infants may be exposed to the suppressive
effect of DMPA given to the lactating mother as a
contraceptive. MPA is known to suppress the hypo-
thalamic-pituitary-gonadal axis and the hypotha-
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Figure 4. Mean = SE urinary LH of male infants.
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Figure 5. Mean = SE urinary FSH of male infants.

lamic-pituitary-adrenal axis.!®"!® Since the sensitiv-
ity of the infant’s pituitary gland for MPA is
unknown, the present study was initiated to measure
MPA transfer from the mother to the infant and pos-
sible effects of this transfer on the infant’s pituitary-
gonadal and pituitary-adrenal axis. It has been esti-
mated that following a single dose of MPA, the
hormone transferred over a period of three months is
about 0.5% of the maternal dose. Since the highest
concentrations of MPA are reached immediately after
maternal injection of this hormone, most is trans-
ferred within the first 28 days.>” The total dose re-
ceived by the infants appears to be directly propor-
tional to the dose administered to the mother.®

The present study showed a sharp rise of maternal
serum MPA concentrations immediately after its ad-
ministration, which gradually declined to levels be-
low 4 ng/ml. No MPA metabolites could be measured
in the urine of the infants of the mothers receiving
DMPA.

Therefore, it can be concluded that only small
amounts of MPA are transferred to the infants and
that these amounts are not expected to have any in-
fluence, since effective dosages are known to be much
higher.!®!7 This is confirmed by the observation that
LH, FSH, unconjugated testosterone, and cortisol are
not measurably suppressed by DMPA administered to
the mother. It should be remembered, however, that
the drug is administered every three months so that
the second or third injection will be given at a time
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Figure 6. Mean = SD of serum MPA of DMPA -treated mothers. T = DMPA injection

when the activity of the hypothalamic-pituitary-
testicular axis is naturally declining.

It is, therefore, difficult to detect small differences
possibly induced by MPA. In conclusion, the present
study shows that DMPA can be used as a long-term
contraceptive by lactating women without suppress-
ing the adrenal and gonadal function of the breast-fed
infant.
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