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GORRESPONDENCE

Salivary and serum progesterone concentrations
during two luteal support regimens used in in vitro
fertilization treatment

Luteal support effect in IVF has been evaluated by measurement of serum progesterone (1) and the effect
of progesterone on the endometrium (2). Intramuscular hCG treatment produces higher serum progesterone
concentrations than does vaginally administered micronized progesterone, which produces higher and longer-
sustained plasma progesterone levels than the same oral dose. Salivary progesterone measurement can be used
for longitudinal monitoring of luteal function (3), and it displays both free and total serum progesterone levels
during normal menstrual cycle and in pregnancy. During a normal menstrual cycle, salivary progesterone
levels are 0.223-0.382 nmol/L (4).

We monitored serum and salivary progesterone levels in the luteg] phase of IVF cycles using two luteal
support regimens to explore the correlation between salivary progesterone concentrations and outcome of IVF.,

The study was approved by the institutional review board of the hospital. Eighty-nine successive patients
in a university hospital IVF unit were enrolled. Patients with polycystic ovary disease, a previous case of
ovarian hyperstimulation syndrome, and a large number of oocytes (>20) were excluded. After pituitary
down-regulation with buserelin acetate, stimulation was begun with hMG (Humegon; Organon, the Nether-
lands), 150225 IU/d. Human chorionic gonadotropin, 5000 IU (Pregnyl; Organon) was administered when
the largest follicle was = 18 mm in diameter. Oocyte retrieval was performed 36 hours later. After the last
day of follicular ultrasonography, the patients were randomly assigned to one of two luteal support groups:
intramuscular hCG (n = 45), in which hCG (Pregnyl; Organon), 1500 IU, was administered on days 3, 6, and
9 after oocyte retrieval; or intravaginal micronized natural progesterone (n = 44) (Lugesteron; Leiras), two
100-mg capsules three times daily (total dose, 600 mg/d) from the day of oocyte retrieval for 2 weeks and
continuing for 4 weeks if the pregnancy test was positive.

The first saliva sample was obtained on the day of the oocyte retrieval, and the second was obtained on the
day of embryo transfer. The next three samples were obtained every fourth day thereafter, and the last sample
was obtained 14 days after oocyte retrieval. Saliva samples (2 mL) were collected without stimulation at home
in the morning between 7:00 and 10:00 A.M. Samples were stored at —70°C until analysis by radioimmu-
noassay with a sensitivity of 40 pmol/L (intraassay and interassay coefficients of variation, 2.8% and 4.4%)
(19). Two serum samples were drawn on the day of oocyte retrieval and 14 days thereafter, and serum
progesterone was analyzed by using a competitive recombinant immunoassay (intraassay and interassay

‘coefficients of variation, 4.6% and 6.0%, respectively). Because the variables were not normally distributed,

medians and nonparametric methods (Mann—-Whitney U test) were used.

Study groups did not differ in demographic characteristics, except that the hCG group had a higher number

of oocytes than the progesterone group (10 [range, 2-24] vs. 7 [range, 2-14]) (P=.001). The pregnancy rates

per embryo transfer and implantation rates were similar in the hCG and progesterone groups: 29.5% and
17.4% versus 31.1% and 18.4%, respectively. On the day of oocyte retrieval, serum and saliva progesterone
concentrations were similar in the two groups, but 14 days after oocyte retrieval, the hCG group had

N

significantly higher serum progesterone levels than the progesterone group (48.6 nmol/L vs. 20. 20.4,nmol/L) (et
(P<.005). Salivary progesterone levels were 10-30 times higher in the progesterone group than the hCG e

group (P<.005) throughout the study.

In both groups, patients who became pregnant had higher serum progesterone concentrations 14 days after
the oocyte retrieval (median values, 560 nmol/L. in the hCG group and 77.1 nmol/L in the progesterone group)
than did those who did not become pregnant (104 nmol/L. in the hCG group and 46.4 nmol/L in the
progesterone group) (P<<.005). However, within groups, there was no statistically significant difference in
salivary progesterone concentrations between patients who became pregnant (median values, 3.14 nmol/L in
the hCG group and 26.5 nmiol/L in the progesterone group) and those who did not (1.42 nmol/L in the hCG
group, and 22.7 nmol/L in the progesterone group) (Table 1).

In our study, serum progesterone levels were significantly lower in patients who received vaginal
progesterone than in those who received hCG. This may have resulted from a higher number of functioning
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Serum and salivary progesterone levels in hCG and vaginal pro

gesterorie recipients.

Salivary/g progesterone level (nmol/L)

Serum progesterone

Serum progesterone
level on day 0 Day 0 Day 2

level (nmol/L.)

Day 6 Day 10 Day 14 on day 14

hCG recipicats 16.7 (4.4-48.3) 0.17 (0.04-7.0) L11 02471) 137 (0.1-6.26) 1.23 (0.25-13.4) 1.54 0.03-21.0) 204 (2.0-1010.0)

Vaginal progesterone 20.9 (3.1-65.5) 0.19 (0.03-2.3) 17.3 (1.33-200) 36.1 (1.60-230) 29.1 (0.70-200) 25 (0.19-200) 48.6 (4.7-609.0)
ents

P value® 0.06 0.412 <0.005 <0.005 <0.005 <0.005 <0.005

Note: Values are the median (range).

* Two-tailed.

Vimpeli. Two luteal support regimens in IVF. Fertil Steril 2001.

hCG-supported corpora lutea in hCG recipients. In contrast, con-
tinvous administration of vaginal progesterone, which produces
steady serum progesterone concentrations, may suppress LH secre-
tion of the pituitary and negatively affect the function of the corpus
luteum (5). Good corpus luteum function, as evidenced by preg-
nancy rates in hCG recipients, explains the higher salivary and
secrum progesterone concentrations in pregnant patients.

A new and interesting finding of our study was that vaginal
progesterone recipients had significantly higher salivary progester-
ooe concentrations (Table 1). Even when the serum levels are
lower, vaginally administered progesterone yields a high proges-
tcrone concentration in the endometrium compared with other
delivery routes (6). A direct pathway for vaginally administered
progesterone to the uterus has been proposed; this may occur by
direct diffusion through tissues, direct passage through cervical
jumen, transport via venous or lymphatic circulatory system, or
countercurrent vascular exchange with diffusion between uterovag-
inal veins or lymphatic vessels and arteries (7).

Our finding of high salivary progesterone concentrations during
vaginal progesterone administration suggests that vaginally admin-
istered progesterone might have extraordinary pharmacokinetics
compared with other administration routes. For example, the pro-
portian of the protein carrier free progesterone and its concentration
in other tissues, such as fat and breast, is not known.

Our results suggest that the serum and salivary progesterone
measurements do not provide valuable information on which to
base clinical decisions in IVF treatment, but they raise questions
about the pharmacokinetics of vaginally administered progesterone.
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