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Summary

The hypo-osmotic swelling test (HOST) score when <50% is associ-
ated with very poor pregnancy rates (PRs) associated with implantation
failure, not failed fertilization. The study presented here evaluated whether
a large discrepancy between the viability test (which measures structural
integrity of the sperm membrane) and HOST score (which measures
functional integrity of the sperm membrane) may also predict the pres-
ence of the toxic factor that causes embryo implantation disorders. The
relative discrepancies were divided into four quartiles. There were no
differences in clinical or viable PRs or implantation rates according to
percentile. Thus, these data do not support the hypothesis that the rela-
tive discrepancy between HOST scores and viability is related to IVF
outcome.

Introduction

Marked reduction in fecundity has been found related to male partners
having semen demonstrating subnormal (<50%) hypo-osmotic swelling
test (HOST) scores (1). The test measures the functional integrity of the
sperm membrane (2). The abnormality interestingly does not prevent the
sperm from fertilizing the oocyte (3-6), but instead prevents the embryo
from implanting (7, 8).
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Viability is a measure of the structural integrity of the sperm mem-
brane. The fact that in vitro fertilization (IVF) with intracytoplasmic
sperm injection (ICSI) has been extremely successful in obviating the
HOST defect (9), and that treating the sperm with a protein digestive
enzyme (chymotrypsin) may also on occasion allow pregnancies (10), it
has been hypothesized that the HOST abnormality may be related to a
toxic protein attached to the sperm that gets transferred to the zona
pellucida by supernumerary sperm; the hypothesis continues that this
toxic factor remains a part of the embryo and impairs the functional
integrity of the embryo membrane which prevents implantation (11).

Sperm with poor structural integrity as manifested by poor viability
would automatically have low HOST scores but yet theoretically not
have attached to them, the hypothesized toxic protein. The study pre-
sented-here-evaluated-whether patiénts with a relative large discrepancy
between viability and HOST score, even though the HOST score re-
mains above 50%, may still have present the purported toxic factor and

~ thus manifest low implantation rates, ——M—————

Materials and Methods

A retrospective study of IVF-embryo transfer (ET) cycles was per-
formed.

Inclusion criteria were that female partners were <40 years old and
used their own gametes, at least four oocytes were retrieved, the first
cycle per patient in the study was used, the minimal HOST score was
50%, the males also had all other semen parameters normal (>20x10%
mL count, motility >40%, strict morphology >4%, and negative antisperm
antibodies), and all semen samples used were fresh ejaculates.

_ All cycles from 1/1/99 to 4/30/00 were reviewed. In addition cases
with HOST scores between 50-59% in the period 1/1/97 and 12/30/98
were added to increase the number of patients with grey zone HOST
scores.

The difference between the viability and HOST score was computed
(relative discrepancy = (viability score-HOST score/viability score).

Results

There were 58 patients used in the study. The discrepancy scores
ranged from 2.3 to 40.4. The 25" percentile was 9.1, the 50™ percentile
was 11.1, and the 75" percentile was 23.9. Patients were stratified into
four groups based on the four quartiles of the discrepancy group. The
clinical and viable pregnancy rates per transfer, spontaneous abortion
rate, and implantation rate according to quartile is seen in Table 1.
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Table 1
1* quartile 2™ quartile | 3 quartile | 4™ quartile
Dis. between 2 | Dis. Dis. Dis. >24
&9.1 between 9.2 | between
& 16 16.1 & 23.9
# of transfers 16 114 14 15
Clinical PR/ 46.7% 28.6% 50.0% 40.0%
transfer (7/15) 4/14) (7714) (6/15)
Viable PR/ 40.0% 21.4% 35.7% 33.3%
transfer (6/15) (3/14) (5/14) (5/15)
SAB rate 14.3% (1/7) 25.0% (1/4) | 28.6% (2/7) | 16.7% (1/6)
Implantation 21.7% 15.5% 21.4% 17.9%
rate (10/46) (7/45) (9/42) (10/56)

Conclusions

These data fail to demonstrate that sperm with HOST scores >50%
are associated with embryo implantation defects even if there is a wide
discrepancy between viability and HOST score. It seems reasonable to
conclude that when this toxic factor does exist, it is usually sufficient to
reduce the HOST score to <50%. There is probably no advantage in
measuring viability when performing IVF as long as the HOST score is
measured.
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