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ESPITE the intensive researches on the relationship of erythroblastosis
fetalis fo the Rh factor, the obstetrieian is handicapped beeause he is unable
to forecast the outcome of pregnaney in Rh-negative women. Not only is he in
doubt about the presence or absence of erythroblastosis fetalis in utero, but he
is also unable to prediet its gravity when there ave reasonable elinical indieations
that it may exist. As will be shown in a separate communieation,’ the mere
existence of either anti-Rh agglutinins or “*blocking antibodies™ in the maternal
serum antepartum—whether these substanees inerease, deerease, or disappear—is
not necessarily correlated with the existence of hemolytic disease of the newhorn,
nor with its severity,

The present study is confined to an analysis of an apparvent correlation
between the duration of exposure of the fetus to maternal Rh antibodies and
the prognosis for the newhorn child. Inspeetion of these data discloses a partial
answer to the obstetrician’s dilemma. The material subjected to analysis was
selected from a sample of over 4,000 pregnant women seen in the obstetrie elinie
of the University of California Hospital and in the private practices of six
obstetricians, who submitted regular antepartum blood samples for study. The
blood serum from each patient was tested for agglutinating antibodies against
two Rh negative group O, and two Rh positive group O red blood eorpusele sus-
pensions,  The presenee of blocking antibodies was determined by the method of
Wiener.®

In the majority of instances, the first blood sample was not obtained until
the third trimester of pregnaney. Thus, when antibodies were found at this
time, it was impossible to know when they had first appeared. The appearance
time, however, conld be dated in 26 cases, and it was immediately apparvent that
no eases of ervthroblastosis oceurred when the antepartum duration of antibodies
was ten weeks or less.  In all cases, the “‘appearance time'’ was estimated to be
midway between the time of the last negative sample and the time of the first
positive sample.  In the remaining material, it was thevefore logieal to exelude
all eases in whiceh the first hlood sample had heen obtained less than ten weeks
hefore delivery, but to inelnde those in which the first positive sample was ob-
tained **more than eleven weeks™ or ““more than sixteen weeks,”” et cetera, he-
fore parturition,

After such exelusion, 49 cases vemained for analvsis, By inspeetion, it was
noted that in 19, only “*traces’ of either agglutinating or blocking antibodies
had been found, or there had heen an isolated finding of a small (*one plus®
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“‘partial’’) amount of either type of antibody which was unconfirmed by
subsequent and repeated tests. Only one case of possible eryvthroblastosis fetalis
oceurred in this group, that of a baby who had a slight inerease in the number
of nueleated red blood eells at birth, and who suffered from a mild anemia which
did not require transfusions.

In the remaining 30 eases, appreeiable amounts of antibodies were found,
or small amounts were present on repeated oceasions, In 22 of these cases, the
antibodies appeared more than ten weeks before delivery, and all 16 eases of
erythroblastosis fetalis were found in this group.  The remaining six women
were delivered of normal infants, four of whom proved to be Rhonegative chil-
dren of mothers who had been previously sensitized, and presumably this preg-
naney had elicited a nonspeecific anamnestie recall of Rh antibodivs,  1n-
fortunately, there was no way of differentiating antepartum the mothers of
these four cases from those who were carrving Rh-positive infants, The re-
maining two exeeptions eannot he explained.

Tagre 1. Toe RELamoxsHir oF THE Arpearaxce TiME oF R Axtmomes Berore DELIVERY
T THE OCOURRENCE AND BEVERITY oF HEMoLYTIC IISEASE oF THE NEWBORN

CASES WITH **TRACES'' Ok

ANTIBODY APPEAR- AN TSOLATED SMALL CANES WITH LARGER AMOUNTS OF ANTIBODIES, OR
ANCE (N0, WEEKS | AMOUNT OF ANTI-EH OR WITH SMALL AMOUNTS WHICH WERE
ANTEPARTUM)) BLOCKING SUBSTANCE | REPEATEDLY COXFIRMED®
Rhi+ infants Rh- infants
1to® #—All normnal T-—All normal 1—mormal
1 normal
10 to 14 S ii-‘-‘“b‘flini"ill"' 2—RBoth normal
4 eterus gravis
(3 deaths)
| normal
a normal 1 hemolytic anemin
15 to 36 1 questionable 105 1 ieterus gravis 2—Both normal
1 “Csubelinieal '’ T h_uirnps fetalis

(7 deaths)

Cases with osltlu_ antlbodies on first samples obtained less than ten weeks before
-I--Il\l-r, were excluded (see text),

The results of elassifying these eases as deseribed arve summarized in Table
I. The influence of the appearance time of antibodies upon the prognosis is
further emphasized when the ten- to fourteen-week period is studied separately
from the fifteen- to thirty-six-weck period. Hemolytie disease of the new-
born varies in its severity from the mildest subelinical variety through the
simple, thonugh often severe, anemia to the **ieterus gravis’ form, in which there
is widespread pigment deposition at birth, and finally to the universally fatal
“hydrops fetalis™ with its widespread visceral damage and generalized edema.
All of the mild (subelinieal) eases ocenrred in the ten- to fourteen-week group.
Of the eight Rh-positive babies in this group, seven had hemolytic disease, and
of these, three died of ieterus gravis, On the other hand, all seven cases of
futal hydraps fetalis were found in the 10 Bh positive infants of the group in
which maternal antibodies had appeared at least fiffeen weeks or more before
the delivery,

If such figures as these are confirmed by subsequent study of a larger series,
it hecomes obvious that the indoetion of premature labor is unnecessary when
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Rh antibodies first appear less than ten weeks from term, and probably useless
when they appear more than fifteen weeks from the time seleeted for induction
of labor. The termination of pregnaney by conservative means and prompt
transfusion® of the anemic child at birth should result in a higher survival of
infants only in that small group of mothers wherein antibodies appear for the
first time ten to sixteen weeks hefore the estimated date of confinement. Beyond
that period, any afttempt to reduee the exposure to ten weeks or less would
probably result in the loss of the child from prematurity, or from a combination
of prematurity and erythroblastosis.  Eleven of the cases ineluded in this study
were primigravid women, and in all but one the antibodies appeared late in preg-
naney, which probably explains why first babies characteristieally, but not in-
variably, escape the disease.

These findings may be summarized and translated into tentative sugges-
tiong for the management of obstetrie patients as follows :

Ideally, all pregnant women should be typed routinely, regardless of
parity, and in those Rh-negative patients having Rh-positive husbands, the
first sample of blood for antibody determination should be obtained not later
than the twenty-fourth week of pregnancy. If this be strongly positive for
either agglutinating or bhlocking antibodies, an Rh-positive fetus will probably
be too seriously affected by hemolytie disease to warrant any interference before
term, while an Rh-negative fetus will escape the disease. As yet, there is no
way to distinguish these possibilities except to prove that the father is homozy-
gous for the Rh faetor. If the antibodies are present only in “‘traces,”” or if a
small amount is found on a single determination and is uneconfirmed hy subse-
quent tests, the fetus is probably unaffected, and again it would be unwise to
interfere.

If the initial sample is free of antibodies, but a signifieant amount appears
later, a period of eight to ten weeks may he allowed to pass before hemolytic
disease becomes a probability. After this time, induction of labor might be
warranted providing the expected date of confinement is within the ensuing six
weeks,

That a relationship exists between the duration of exposure to maternal
antibodies and the fetal prognosis seems apparent.  Further study may alter the
critical time periods established by the data of this preliminary analysis.
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*It is recommended that an Immediate slow transfusion of 50 to 75 c.c. of Rh-negative
group O blood be given into the umbilical vein,
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