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Abstract

Survival of the semi allogeneic fetusin uterus without rejection is an immunological paradox . The
antigenic dissimilarity is pronounced when XX mother Carries an XY fetus Pervious birth of a boy
negatively affectsthe obstetrical futurein femal e wherethese has been asupposed fail ure of immunol ogical
tolerance of pregnancy. Out of all the obstetrical complication assessed, IUGR turned out to be the most
strongly associated with perviousMale Baby. PIH turned out to be the most common complication associated
with pregnancy. Rate of LBW was also significantly more in women with previous male child. Oligo -
hydromnios was also found to be significantly associated with history of having previous male child.
PROM was a so seen more frequently in casesthat had a preceding male child. Pre-Eclampsia was also
significantly associated with history of having apreviousmaechild. A total of 1350 caseswerestudied. As
expected, 64.89% of the cases included in the study went uneventful. There were 22.52 % vs. 12.59%
eventful pregnanciesin womenwith previousmaleand previousfemal e child respectively (p=0.0001).27.04%
pregnancies went uneventful in women with previous male compared to 37.85% in women with previous
femalechild (p = 0.0001).The study clearly showsthat thereisalesser predilection of obstetrical mishaps
happening to women whosefirst child is afemale compared to those who have a previous male child.
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Introduction

Pregnancy is aunique symbiotic union between mother
and fetus which contradicts many of the general rules of
immunol ogy. The fetus containsanimmunological set of
paternal antigens that areforeignto mother, acting thereby
asatransplant insidethe uterus. Foreign transplantation
antigens normally generate a cell mediated immune
reaction in the recipient, which causes rejection within
someweeks. Thusfrom animmunological point of view
the development of a normal pregnancy seems amost
impossible. Yet thefetussurvivesthe period of intrauterine
gestation without rejection due to inherent fetal and
maternal mechanismsfor immunological recognition of
pregnancy. Incorrect recognition of fetal antigens might
resultin failed pregnancy.

During pregnancy, fetal cells enter the maternal
circulation andinlater stages gpoptotic syncytiotrophobl ast
debrisisaso normally shed in large quantities from the
placenta (1). Fetal microchimerism i.e. persistence of
fetal cellsinthe mother after birthisawell-known process
too (2).It is presumed that this can lead to maternal

sensitization against fetal cells, particularly male-specific
minor histocompatibility (H-Y) antigenscarried by amale
fetus. This may harm embryos and fetuses and cause
complicationsin subsequent pregnancies. Also anti-H-Y

immunity, which may be either humoral or cdllular, can
be demonstrated up to 22 years after the birth of aboy in
mothers (3). The first fetus might escape the
immunological attack whilememory cellsthat persist may
lodge an immediate and more intense attack on the fetus
in the subsequent pregnancy. Maternal immune
recognition of theminor HY antigensfrom mal e fetuses
isconsidered awell- tolerated statusgenerally, ashalf of
all newborns are healthy boys. However, a potential
harmful role for these immune responses in pregnancy
has been suggested aswell. There are studies suggesting
presence of functional H-Y specific CD8+ T cellsin
women following pregnancy with amalefetus. Exposure
to male cells (either through pregnancy or blood
transfusion) also resultsin the development of antibody
responsesto H-Y proteins.
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Studies have been done which provide evidence that
in aminority of women, previous birth of aboy may be
associated with LBW, still births (4), increased incidence
of abruption etc.(5). An explanation for the findingsin
such studies could be maternal immune responses against
H-Y antigensleading to inflammatory processes, which
theoretically can reduce the invasion of the placentain
the uterus, leading to insufficient placental function &
causing IUGR or a decrease in birth weight. An
inflammatory process may also promote liberation of
inflammatory cytokines, causing increased prostaglandin
productionintheuterusthat may lead to ashorter gestation

i.e. PTL or PROM (6). Compliment mediated immune
mechanismshave been implicatedin placenta dysfunction
in patients with lTUGR. Such pregnancies are
characterized by inflammatory infiltrates and defective
development in placenta consequent to inappropriate and
injuriousrecognition of thefetal antigensby the mother's
immune system. Egg Donated pregnancy too leadsto a
hyper-activation of Thl and Th2 cells, a higher risk of
perinatal and maternal morbidity likeincreasedincidence
of PIH & eclampsia compared to spontaneously
conceived pregnancies, probably as a result of higher
degree of antigenic dissimilarity between mother & a
fully allogeneic fetus derived fromforeign ovum & sperm
(7). Indirect evidencefor sendtization of maternal immune
system against fetal Y-mediated antigens can be seenin
thenon-physiological situation of Stemcell transfer where
male recipients of parous female HLA-matched stem
cell grafts are seen to be more prone to develop GvHD
than those of nulliparous female grafts or male grafts
(8). This increased incidence of GvHD is presumably
due to donor immune responses directed against Y-
encoded antigens and clonal T-cell responsesto at least
some of these H-Y proteins suggesting that previous
pregnancy of the female stem cell donor sensitizes her
to MiHA like H-Y.

Material and Method

The study was conducted in The Department of
Obstetrics & Gynecology SMGSHospital, GMC Jammu
over a period of one year.All the consenting women
fulfilling the selection criteriawere selected as caseson
every aternate day (thrice aweek) fromthose who were
admitted in the emergency ward of the Hospital.

Inclusion Criteria:

- Parous women -one previous child i.e. GXP1A(x-2)

Exclusion Criteria:

- Parity > 1

-Age< 20 or > 35 years

- Chronic hypertension

- Gestational or pre-gestational diabetes

- Any other chronic or debilitating illness

- Multi-fetal gestation (Previous or current)

-BMI <190r> 30

- Anemia Hb< 9 gm%

- Congenitally anomal ous fetus (Previous or current)

- Previous unexplained IUD

- Structural uterine& cervical abnormalitiesincluding

Fibroids

- Uncontrolled hypothyroidism or hyperthyroidism

- Apparent maternal infections

- Placenta previa (All grades)

- Chronic smoker, alcoholic or any other substance

abuse

- Rh negative with ICT positive

- TORCH positive

- History of blood transfusion in the past

After selecting the cases, relevant history was sought
from them. Sex of the previous child was also asked.
General physical and obstetrical examination was done.
All routine, case specific and other necessary
investigationsto rule out conditionsfalingin theexclusion
criteria were done. e.g. Hb; Blood group; Blood sugar;
TSH; Obstetrical USG; ICT in Rh negative women;
CRP & CBC in women with PPROM or PROM; 24-
hour urinary proteinsin patientswith PIH, pre-eclampsia
or eclampsia;Coagulation profilein abruption; TORCH
test.

The outcome of present pregnancy was assessed in
terms of: Uneventful pregnancy; Placental abruption;
IUGR; PTL; PPROM; PROM; PIH; Low birth weight
baby (< 2.25 Kg); Eclampsia ; Pre- eclampsia; 1UD;
Oligohydramnios.

Comparison of the assessed outcome was made with
respect to sex of the previous child by applying chi
squared test on respective 2x2 tables, performed at a
significancelevel of p<0.05.

Results

A total of 1350 patientsfulfilled theinclusion criteria
during the period of study. 669 of those (49.6%) had a
previous male baby while 681 (50.4%) had a previous
female baby. 876 (64.89%) patients had an uneventful
course of pregnancy and delivery. 474 (35.11%) patients
developed one or the other obstetrical complication under
consideration. Many patients suffered from more than
one complication. A total of 46 patients (3.41%) gave
birth to babies weighting less than 2.25 Kilograms.Of
these 34 (2.52%) had a previous male child. Only 12
(0.89%) had given birth to afemal e previoudly (p=0.0008).

IUGR was seen in 43 (3.19%) patients.35 (2.59%)
out of these had a preceding male child. Only 8 (0.59%)
had a previous female child (P = 0.0001).
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Table 1. Sex Distribution
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Table3. Comparison of Eventful Vs Uneventful Eventsin

Respect to Sex
Previouschild Number Percentage )
Male 560 296% Previous Eventful Uneventful P value
child (n = 1350) (n = 1350)
f_g&d € ggéo igb%jf" Male 304 (2252%) | 365(27.04%) | 0.0001
Female 170(1259%) | 511 (37.85%) 0.0001
Table 2. Comparison of Assessed Outcome with Respect to Sex of Previous Child
QOutcome No. Of Patients  PreviousM ale Pr evious P Value
(Total =1350) Child Female Child
Preterm labour 41 22 (1.63%) 19 (1.41%) 0.6
Low birth wt. 46 34 (2.52%) 12 (0.89%) 0.000
IUGR 43 35 (2.59%) 8(0.59%) 0.000
Oligohydramnios 51 36 (2.67%) 15 (1.11%) 0.002
PPROM 31 18 (1.33%) 13 (0.96%) 0.34
PROM 103 65 (4.81%) 38 (2.81%) 0.004
PIH 197 121 (8.96%) 76 (5.63%) 0.000
Edampsia 4 2 (0.15%) 2(0.15%) N.A
Abruption 10 8 (0.60%) 2(0.15%) 0.053
IUD 39 22 (1.62%) 17 (1.26%) 0.38
Pre-edampsia 17 13(0.96%) 4(0.30%) 0.029
U neventful 876 365 (%) 511 (37.85%) 0.000
Oligohydramnios was seen in 51 (3.78%) patients. Of  previoudy (p=0.6). *All percentages have been cal cul ated

those, 36 patients (i.e. 2.67%) had apreviousmalewhile
15 (i.e. 1.11%) had a previous female child (p= 0.002).

PROM occurred in 103patients, i.e. around 7.63%.
65 (4.81%) patients with PROM had given birth to a
male firstly. 38 (2.81%) had afirst female child (p =
0.004). PIH turned out to be the most common
complication associated with pregnancy in the present
study. About 197 (14.59%) of the patientshad PIH. 121
(8.96%) of these had a previous male child. 76 (5.63%)
had a previous female baby (p = 0.0003).

Seventeen (1.26%) pregnancieswere complicated by
Pre-eclampsia.Of those 13 (0.96%) had a first male
child.4 (0.3%) had apreviousfemale child (p = 0.029).

Only 4 (<0.3%) patients had eclampsia. 2 of these
had a previous male baby (0.15%). 2 had a female child
previously (0.15%). The cases seen during the period of
study weretoo lessto draw avalid conclusion.

Abruption was seen in atotal of 10 (0.75%) patients
only. 8 (0.60%) out of those had amale. 2 (0.15%) had
afemalechild previoudly (p=0.053). Thirty nine (2.89%)
women had IUD. 22 (1.62%) out of those had a prior
male baby. 17 (1.26%) had a prior female baby (p =
0.38). Thirty one patients presented with PPROM,
constituting 2.3% of total cases. Of these, 18 had a male
child previously (11.33%). 13 had apreviousfemal e baby
(0.96%) (p = 0.34). PTL was found in a total of
41(3.04%) patients.Of these 22(1.63%) had given birth
to a male previously.19 (1.41%) had a female child

from 1350.
Discussion

There are only a few studies that demonstrate the
direct clinical effect of sex of the preceding child on the
outcome of subsequent pregnancy, therefore this study
has been undertaken keeping in view the paucity of clinical
studiesrelated to anti H-Y immunity.

In the present study, a total of 1350 patients with
singleton pregnancy were studied. 669 out of those
(49.6%) had a previous male and 681 (50.4%) had a
previous femal e baby.

The mean age of women with previous female child
was 26.57 years and that of women with previous male
child was 26.76 years. The difference between mean
agesin boththegroupswas statistically insignificant. Thus
the two groups were comparable in terms of age.

As expected more than half of the pregnancies
(64.89%) among the cases included in the study went
uneventful because the H-Y antigen recognition by
maternal immune system is considered to be a well-
tolerated status normally. Percentage distribution of
eventful and uneventful pregnancies however clearly
shows that there is a lesser predilection of obstetrical
mi shaps happening to women who have given birthto a
femal e child previously compared to those who have an
earlier male child. There were 22.52 % vs. 12.59%
eventful pregnanciesinwomen with previous male and
previousfemaechild (p=0.0001) and 27.04% vs. 37.85%
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uneventful pregnanciesinwomenwith previousmaleand
previous female child, respectively (p = 0.0001). The
difference between thetwoisstatistically very significant.

Out of al theobstetrical complicationsassessed IUGR
turned out to be most strongly associated with previous
male baby (p = 0.0001).PIH turned out to be the most
common complication associated with pregnancy in the
present study. It stood second only to [IUGR as the most
strongly associated with previous male child. Theresults
show that birth of aboy previoudy significantly increases
the occurrence of PIH in subsequent pregnancy when
compared to birth of apreviousfemale (p=0.0003). Rate
of LBW was aso significantly more in women with
previousmale child (p=0.0008). Nielsen HS et al (9) did
asimilar study from aDanish birth registry to assessthe
birth weights of subsequently born children of mothers
who had given birthtotheir first-born singleton from 1980
t01998. It wasfound that brothers compared with sisters
reduced the birth weight of later-born siblings. =
Oligohydramnios was also found to be significantly
associated with history of having aprevious male child.
(p=0.002). PROM was also seen more frequently in
casesthat had a preceding male child than in those who
had aprevious female child (P=0.004).

Pre-eclampsia was a so significantly associated with
history of having apreviousmalechild (p=0.029).

Abruption was found to have very less significant
association with sex of the preceding baby (p = 0.053).
Thefindingisin contradictionwith Nielsen HSet al (10),
who did astudy on recurrent abruptionsand found 88%
of the patients who developed abruption to have a
previous male child. The contradictory results might be
because of inadequate number of patients presentingwith
abruption. In the present study only 10 (0.74%) patients
suffered from abruption, 8 out of whom had a previous
malechild.

Eclampsia was the least frequent complication.
Number of patients having eclampsia was also too less
todraw any Satistical conclusion.Thedifference between
occurrence of PPROM in women with previous male
and previousfemale child wasnot found to be statistically
significant (p = 0.34). The probable explanation for this
istheexistence of adifferent etio-pathol ogical mechanism
for PPROM which most likely is presence of a sub-
clinical chorioamnionitis. Samewastruefor IUD (p=0.38)
and PTL (p = 0.6).

Conclusion

The study suggeststhat frequency of certain obstetrical
mi shaps happening to pregnant women drastically lowers
inthosewho have had apreviousfemale child. Previous
birth of aboy negatively affectsthe obstetrical futurein
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females where there has been a supposed failure of
immunological tolerance of pregnancy. The possible
mechanism that can explain this is the devel opment of
anti H-Y immunity in women who are exposed to Y
chromosome mediated antigens during pregnancy, which
affects the second pregnancy irrespective of the sex of
the fetus in subsequent one. Though there are many
studiesthat have demonstrated the presence of anti H-Y
immunity at a molecular level or the presence of cells
and cellular components or debrisof fetd originin mother,
studiesshowing theclinical effect and practical implication
of the above mentioned phenomena are very few in
number. Present study was done with the aim to add to
thelimited information available on clinica significance
of anti H-Y immunity. Further research inthisregard is
warranted in order to have a better understanding of
reproductive physiology and immunol ogy and to discover
newer immunology based treatments and interventions
to improve maternal and fetal outcome.
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