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ABSTRACT

Introduction: Natural Killer cells are believed to promote
placental and trophoblastic growth and provide immune-
modulation at maternal-fetal interface in pregnancy and their
role in reproductive failure has been a matter of discussion.

Aim: To study CD56+ Natural killer cells in spontaneous
pregnancy loss.

Materials and Methods: In this prospective observational
study, formalin-fixed paraffin embedded sections from products
of conception from twenty women each with spontaneous early
pregnancy loss (test group) and elective pregnancy termination
(control group). Immunohistochemical staining with CD 56
monoclonal antibody was done by avidin-biotin peroxidase
technique. CD56+ cells in decidua were counted under light
microscopy by two independent observers in ten high power

INTRODUCTION

Immunological factors are implicated in the aetiopathogenesis
of reproductive failure. Recent interest is on the role of Natural
Killer (NK) cells in pregnancy failure. In normal pregnancy, NK cells
are thought to promote placental and trophoblastic growth and
provide immune-modulation at the maternal-fetal interface and
these NK cells are believed to be dysregulated in unexplained
recurrent pregnancy loss. In recent years, the role of NK cells as
a significant factor of reproductive failure has been a subject of
discussion [1-3]. The aim was to demonstrate and quantitate the
CD56 positive Natural killer (NK) cells in the decidual tissue from
women who had spontaneous early pregnancy loss and compare
the same with that from the gestational age-matched control
decidua from women who had elective pregnancy termination.

MATERIALS AND METHODS

Twenty women presenting with spontaneous early pregnancy
loss were recruited for this prospective observational study during
six month period (January—June 2013) at Chettinad Hospital &
Research Institute, Tamil Nadu, India. Women with known uterine
abnormalities and infections were excluded. Gestational age-
matched (9-13 weeks) twenty women without any systemic illness
attending the hospital for elective pregnancy termination formed
the control group. Institutional ethics committee approval and
informed consent from study subjects were obtained prior to start
of the study.

Products of conception sent for histopathology examination were
formalin-fixed, processed, paraffin embedded and 3-4u thick
sections. In addition to routine haematoxylin & eosin staining,
immuno-staining for CD56 marker was performed using Novacastra
NCL-L CD56-1B6 in the dilution of 1:50 for 60 minutes followed by
secondary antibody and enzyme-chromogen complex. Negative
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fields (40X) and mean cell count taken. Student’s paired ‘t’-test
was used to statistically compare CD56+ NK cell population
between the test and control groups.

Results: The mean number of CD56+ NK cells was higher in the
decidual tissue of women who had spontaneous early pregnancy
loss (mean+SD, 57.55+1.79) as compared to the mean number
of CD56+ NK cells in the decidual tissue from women who
underwent elective termination (mean+SD, 50.9+3.46). The
difference was statistically significant (difference of 6.65 with
95% confidence interval of 4.76 to 8.54, p-value <0.0001).

Conclusion: This could imply that CD56+ NK cells have a
role in the pathogenesis of spontaneous early pregnancy loss
and further large scale studies can throw more light on the
mechanism and designing of appropriate therapy.

Keywords: Immunity, Reproductive failure, Trophoblastic growth

reagent control (by omitting primary antibody) and positive tissue
control (cerebellum) were run for quality assurance. Positive cells
[Table/Fig-1-3] were counted as described by Tuckerman et al., in
10 non- overlapping high power fields (40X) under light microscope
by two independent observers and mean count was taken as the
final result [4]. Student paired ‘t’-test was used to statistically
compare the mean CD56+ cell counts of test and control groups.
The GraphPad online statistical calculator was used. The p-value
< 0.05 was considered statistically significant.

RESULTS

The age of the study group ranged from 20 to 32 years
(mean+SD, 25+3.32) and gestational age ranged from 9 to 13
weeks (mean+SD, 10.85+1.23) of pregnancy. CD56+ cells were
membrane stained and found distributed in the decidua of both
spontaneous pregnancy loss (test) group and medical termination
of pregnancy (control) group [Table/Fig-1-3]. The number of CD56+
cells per high power field (40X) ranged from 54 to 62 (mean+SD,
57.55+1.79) in the test group and 45 to 58 (mean+SD 50.9+3.46)
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[Table/Fig-1]: Low power view- CD56 positivity in decidua from women with
spontaneous early pregnancy loss. (CD56 immunostain, 10X). [Table/Fig-2]: High
power view — CD56 positivity in deciduas from women with spontaneous early

pregnancy loss. (CD56 immunostain, 40X).
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[Table/Fig-3]: CD56 positivity in decidua from women with elective pregnancy
termination. (CD56 immunostain,40X).

in the control group. The mean number of CD56+ NK cells was
higher (difference of 6.65 with 95% confidence interval of 4.76 to
8.54) in the decidual tissue of women who had spontaneous early
pregnancy loss (test group) as compared to the mean number of
CD56+ NK cells in the decidual tissue from women who underwent
elective termination (control group). The difference was statistically
significant with p-value <0.0001 [Table/Fig-4].

Study Group- Control Difference p-value
Spontaneous Group- Between
Early Elective Groups
Pregnancy | Termination (with 95%
Loss Pregnancy Confidence
Intervals)
Mean 57.55 50.90 6.65 (4.76- p< 0.0001
Standard Deviation 1.79 3.46 8.54
Standard Error of 0.40 0.77
Means
Number of Subjects 20 20

[Table/Fig-4]: Results of student’s paired ‘t’-test comparing CD56+ cell counts of

test group with control group.

DISCUSSION

The Uterine NK (uNK) cells play a pivotal role in the normal
decidual angiogenesis and spiral arteriole remodelling and
these cells secrete cytokines that may influence the decidual
and trophoblast microenvironment. The mRNAs for granulocyte
CSF (Colony Stimulating Factor), M-CSF (Macrophage-Colony
Stimulating  Factor), GM-CSF (Granulocyte Macrophage-
Colony Stimulating Factor), TNF-a (Tumor Necrosis Factor - a),
IFN-y (Interferron- y), TGF-B (Tumor Growth Factor- B) and LIF
(Leukaemia Inhibitory Factor) have been found in human decidual
CD56+ cells and receptors for GM-CSF, CSF-1, IFN-y, and TNF-a
have been demonstrated on human trophoblast cells, arguing
for a role of uNK cell-derived cytokines on trophoblast growth
and differentiation [5,6]. Laird SM et al., in a review of immune
cells reported differences in the CD56+ cells and cytokine profile
in spontaneous pregnancy loss compared to healthy pregnancy
[7]. This probably suggests that NK cells may have a role in
spontaneous pregnancy loss and further studies are needed to
unravel the under lying mechanisms.

Our study found an increase in the mean number of CD56+ cells in
spontaneous pregnancy loss. This finding is consistent with other
authors. Clifford K et al., reported increased mean numbers of
CD56+ cells in the endometrium of women with recurrent early
miscarriage [8,9]. Coulam et al., and Yamada et al., reported high
CD56+ NK cell number and activity in Recurrent miscarriage
women with chromosomally normal fetuses, thus suggesting that
the presence of high CD56+ levels are a cause rather than an
effect of recurrent miscarriage [10]. Similar observations were
made by other authors like Emmer PM et al., and Papamitsou
et al., in tissues from spontaneous pregnancy loss and curettage
of non-vital pregnancy and Quenby et al., in luteal endometrial
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biopsies from women with unexplained recurrent pregnancy loss
[11-13].

In flow cytometric analyses, two CD56+ cell subsets (CD56 bright
+ & CD56dim +) have been described and Lachapelle et al.,
observed a greater percentage of CD16+ CD56dim +cells and
smaller percentage of CD16+ CD56bright + cells in luteal phase
endometrial biopsies of recurrent pregnancy loss women [14,15].
Vassiliadou and Bulmer reported a decreased cytotoxic capability
of decidual CD56+ NK cells in placental tissue from spontaneous
aborters [16]. However, the difference in immunophenotypic profile
of NK cells or functional dysregulation of NK cells were beyond our
scope of the study.

Certain other authors observed no difference in the NK cell
number or percentage in endometrial biopsies (Shimada et al.,
and Michimata et al.,) or in placental tissue from spontaneous
miscarriages (Yamamoto et al., and Quack et al.,) [17-20].
This may be related to the differences in the tissues studied
(frozen or paraffin) and the technique used (flow cytometry or
immunohistochemistry).

Tang et al., reported that prednisolone decreased uNK cell
number and the treated women subsequently had a successful
pregnancy in clinical trials initiated to examine prednisolone as
an intervention to decrease uNK cell number and consequently
recurrent spontaneous abortion [21].

LIMITATION

Our sample size was limited as this was a short term study and the
functional activity of CD56+ NK cells could not be studied which is
a scope for future research.

CONCLUSION

It is likely that NK cells have a role in spontaneous pregnancy loss
although the mechanisms are notyet clear. Future large scale studies
may throw more light on this. A comprehensive understanding of
the immune mechanism underlying early pregnancy loss shall help
us to design specific and effective therapy for such patients.
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