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ABSTRACT: Placental protein 14 (PP14) can be measured in the serum by radicimmunoassay. The level rises
from mid to late luteal phase in a manner similar to the endometrial biopsy. A study was initiated to deter-
mine if a clinical association could be found between the late luteal phase serum PP14 level and subsequent
pregnancy and spontaneous abortion rate. No difference was found in the preconception PP14 level in patients
conceiving versus those not conceiving, nor in those aborting versus those not aborting. A trend toward higher
levels in conception versus non-conception cycles was noted, but a large patient group will be needed to

demonstrate statistical significance.

INTRODUCTION

HE LUTEAL PHASE DEFECT (LPD) AS A

cause of infertility is determined by the

endometrial biopsy [1,2]. Treatment may be

with ovulation-inducing drugs or proges-
terone [3]. However, it is important to repeat biop-
sies following therapy to see if the LPD has been
corrected; but, unfortunately, the discomfort associ-
ated with the endometrial biopsy, even with new
instrumentation, frequently precludes repetition of
the procedure [4].

Placental protein 14 (PP14) is secreted by the
secretory endometrium and the decidua. It has been
found to be immunologically indistinguishable from
the progestagen-associated endometrial protein {PEP)

[5). This protein was found to rise from the mid to
late luteal phase of the ovulatory cycle, similar to
the increasing progesterone effect seen in the
endometrial biopsy [6]. Thus, in contrast to serum
progesterone, which peaks at mid luteal phase and
then drops, PP14 continues to rise, and therefore
appears to reflect the cumulative progesterone
effect. More evidence that this is truly a proges-
terone-dependent protein was provided by demon-
strating that micronized oral progesterone increased
the circulating level [7]. These data led Joshi et al [8]
to suggest that the measurement of this endometrial
protein could be used to replace the more invasive
endometrial biopsy.

The possibility exists that though both the
endometrial biopsy and the PP14 level demonstrate
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peak progesterone effect in the late luteal phase,
they may reflect different aspects of anatomy and
physiology; the biopsy may reflect the structural
integrity of the endometrium, while the PP14 level
represents the functional integrity of the endometri-
al glands. We speculated that possibly the failure to
conceive despite correcting an out-of-phase
endometrial biopsy may be related to failure to nor-
malize the serum PP14 level. The study presented
herein evaluates the late luteal phase serum PP14
(PEP) levels in patients with documented luteal
phase defects after the endometrium was normal-
ized to see if failure to conceive might be related to
inadequate PP14 levels.

PATIENTS AND METHODS

Seventy-eight consecutive patients, each with a min-
imum of 1 year of infertility and a diagnosis of luteal
phase defect {LPD), were enrolled in the study. The
LPD was diagnosed by two consecutive late luteal
phase endometrial biopsies; the histological dating
was according to the method of Noyes et al [1]. The
time of ovulation was determined by a combination
of pelvic sonography and serum estradiol, proges-
terone, and luteinizing hormone assays [9,10]. Follic-
ular maturation criteria also determined whether the
patient was treated by progesterone exclusively or by
the use of ovulation-inducing drugs plus proges-
terone [3]. Each patient was given 6 months to
achieve a pregnancy from the time that the endome-
trial biopsy was deemed in phase. Other infertility
factors were concomitantly corrected as well as pos-
sible; the patients, however, did not have to be fully
normalized to be included in the study.

The PP14 assay (PEP) was performed by a
radioimmunoassay technique and conducted under
non-equilibrium conditions to improve the sensitiv-
ity of the procedure [6]. The serum PP14 drawn dur-
ing the cycle in which the endometrial biopsy was
normalized was the value used for this study. Dur-
ing the biopsy cycle, the patients were asked to use
mechanical contraception. Each patient then had
another late luteal phase serum PP14 level obtained
the next cycle. The initial PP14 level was obtained
the same day as the biopsy.

Pregnancies were diagnosed by B-hCG subunit
levels and were followed during the first trimester
with serial beta B-hCG subunit levels and pelvic
sonography.

PP14 levels between groups were compared using
an unpaired ¢ test, with a P value <.05 considered to
be statistically significant. PP14 concentrations are
presented as mean + SD,

RESULTS

After the initial studies were performed, 2 of the 78
patients discontinued their visits, leaving 76
patients for the study. Thirty-three patients con-
ceived during the 6 months, and 43 did not. The pre-
conception mean PP14 level was 50.9 + 30.8 U/mL
in those conceiving, versus 46.9 + 39.9 U/mL in
those not conceiving (no statistically significant dif-
ference). The PP14 levels ranged from 10.4 to 137.3
U/mL in women achieving pregnancies, versus 5.5
to 190 U/mL in nonpregnant patients.

Spontaneous abortions occurred in 9 of 33 (27%)
women (including one ectopic pregnancy). This
rather high abortion rate may be partially related to
the relatively higher mean age of the study group
(36.4 years). In fact, five of the nine (55%) abortions
occurred in 14 women {36%} aged 40 or older. The
pre-conception mean PP14 level in nine aborters
was 54.2 + 41.3 U/mL versus 50.9 + 30.8 U/mL in
non-aborters (NS). The range was 16.1 to 146 U/mL
in the former and 10.0 to 137.3 U/mL in the latter.

Of the 33 pregnant women, 12 {36%) conceived
during their first cycle of pregnancy attempt after
normalizing the biopsy, and maintained fetal viabili-
ty. PP14 levels were available for comparison of pre-
conception versus conception cycle PP14 levels for
the same therapy dosage. The mean PP14 level was
higher during the conception cycle (43.9 + 31.4 vs.
31.0 + 21.5), but the sample size was too small to
demonstrate statistical significance. Nevertheless,
10 of the 12 patients (83.3%) exhibited higher PP14
levels on conception versus non-conception cycles.
Three patients who subsequently aborted also had
PP14 levels measured on both conception and non-
conception cycles, and higher PP14 levels were
recorded in conception (51 U/mL) than non-concep-
tion {39 U/mL) cycles.

DISCUSSION

A study by Bolton et al [11] found that purified PP14
displayed in vitro immunosuppressive activity
which was removed by an anti-PP14 antibody-based
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immunoabsorbent. Thus, the possibility exists that
one cause of infertility may be insufficient stimula-
tion of PP14 to prevent immune rejection of the
fetus. Theoretically, a dichotomy could exist even in
women with normalized biopsies. The data present-
ed herein do not totally negate this idea, since there
was at least a trend toward a higher PP14 level (PEP)
in conception cycles, and also a statistically signifi-
cant difference in late luteal levels in a previous
study [12] of in vitro fertilization cycles, which
would still be consistent with the theory of a possi-
ble immunosuppressive role for PP14 in vivo.

However, since conception and abortion rates
were similar in conceivers and non-conceivers, and
aborters versus non-aborters in pre-conception
cycles, attempts to”“normalize” PP14 levels with
either progesterone or ovulation-inducing drugs as a
method of correcting infertility problems do not
seem justified.
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