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ABSTRACT:

Objective: The objective of this study was to compare the predictive value of TNF-
oo versus IFN-y to predict the cases of unexplained recurrent pregnancy loss in early
pregnancy (6-8 weeks of gestations).

Study design: A total of 120 patients included in this study had a systematic
investigations for causes of recurrent pregnancy loss, included, chromosomal
karyotyping, hysterosalpigogram (HSG), endometrial biopsy, thyroid function tests,
coagulation profiles, hormonal assay and pelvic ultrasound. A total of 10 ml venous
blood was withdrawn from all participated patients, serum was separated and kept in
the freezer at -80°C until assayed. TNF- oo and IFN- y were measured in duplicate,
using Enzyme Linked Immunosorbent Assay (ELISA).

Results: 98 out of 218 pregnant patients (45%) were excluded from this study due
to presence of known causes of recurrent pregnancy loss. There was no statistically
significant differences regarding age, body weight (BMI) and number of previous
abortions between both groups. The serum TNF- o« levels of < 200 pg/ml were
found in 89 pregnant patients (74.2%), 75 of them (84.3%) had pregnancy loss
during first and second trimesters of pregnancy with (sensitivity of 86.4%,
specificity of 94.6%, PPV of 81%, NPV of 96%, and diagnostic accuracy of 92%).
On the other hand, the serum TNF- o levels of > 600 pg/ml were found in 31
pregnant patients (25.8 %), 4 of them (12.9%) had pregnancy loss during first and
second trimesters of pregnancy with less sensitivity, specificity, PPV, NPV, and less
diagnostic accuracy to predict the pregnancy outcomes in the first and second
trimester of pregnancy. Meanwhile, the serum IFN- y levels of < 0.1 ng/ml were
found in 58 pregnant patients (48.3 %), 6 of them (10.3%) had pregnancy loss
during first and second trimesters of pregnancy with sensitivity of 31.8%, specificity
of 38.3%, PPV of 21.8%, NPV of 27.6%, and diagnostic accuracy of 9%. While, the
serum IFN — vy levels of > 1.8 ng/ml were found in 62 pregnant patients (51.7%), 3
of them (4.8%) had pregnancy loss during first and second trimesters of pregnancy
with less sensitivity, specificity, PPV, NPV, and less diagnostic accuracy to predict
the pregnancy outcomes in the first and second trimester of pregnancy.

Conclusion: In conclusion, plasma level of IFN-y marker seems to be the less
predictor of the early prediction of pregnancy loss. In contrast, TNF- oo at (cut- off <
200 pg/ml) was found to be the most sensitive marker to predict early pregnancy
loss in patients with a history of unexplained recurrent pregnancy loss in the first 6-
8 weeks of gestation with high diagnostic accuracy of 92%.
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INTRODUCTION:

Recurrent spontaneous pregn-
ancy loss defined as a loss of three or
more  consecutive  pregnancies,
affects 1-3% of pregnant women
(Clifford et al., 1997). Transvaginal
ultrasound scan, R-hCG estimation
(Al-Azemi et al., 2003), evaluation
of CA-125 level has been reported to
have a predictive role for pregnancy
outcomes in patients with recurrent
miscarriage (Predanie, 2000). Misca-
rriage was initially believed to
happen exclusively due to abnormal
villous development (Bouie et al.,
1976). However, recent studies
reported that, early pregnancy failure
is a disorder of the placenta, and that
the villous changes described in
previous studies are not the cause,
but rather the conse-quences of
miscarriage (Jauniaux & Burton,
2005). Defective placen-tation is
mainly characterized by a thinner
and fragmented trophoblast shell,
reduced cytotrophoblat invasion of
the endometrium and incomplete
plugging of the lumen at the tips of
the spiral arteries and these changes
occurred in two third of early
pregnancy loss (Hustin, 1990 &
Jauniaux et al., 1994). These changes
lead to absence of physio-logical
changes in most spiral arteries,
resulting in premature onset of the
maternal circulation through-out the
entire placenta and early fetal demise
(Jauniaux et al., 2006). It has been
reported that, there are primary and
secondary causes of oxidative stress
leading to early pregnancy failure
(Hempstock et al.,, 2003). The
primary causes are mainly chromo-
somal abnormalities in almost 50%
of cases (Greenwold et al., 2003).
Secondary causes involve immune-
logical factors including cytokines
such as tumor necrosis factor-alpha
(TNF-0) and interferon gamma
(INF- y). However, so far their role

in trophoblast- decidual interaction in
normal and abnormal first trimester
remain unclear (Jauniaux et al.,
2006). Tumor necrosis factor- oo
(TNF-©) and interferon-gamma
(IFN-y) are pro-inflammatory cyto-
kines exerting deleterious effects on
pregnancy. Activation of neutrophils
and overproduction of cytokines by
the placenta in response to local
ischemia are most likely to play an
important role in the development of
endothelial change, associated with
pre-eclampsia and fetal demise
(Vural et al., 2010).

Previous studies have shown
that the circulating levels of TNF- «
and IFN- y are higher in patients
with a subsequent miscarriage com-
pared with those with normal term
pregnancy, suggesting that these
cytokines may be potentially impor-
tant factors in cases of recurrent
pregnancy loss (Makhseed et al.,
2000 & Baxter et al., 2001).
However little is known about the
role of TNF-co and INF- y in patients
with unexplained recurrent preg-
nancy loss.

Therefore, the objective of
this study was to compare the
predictive value of TNF-oo versus
IFN-y to predict the cases of
unexplained recurrent pregnancy loss
in early pregnancy (6-8 weeks of
gestations).

SUBJECTS AND METHODS:

A total of 218 patients in
early pregnancy (6-8 weeks of
gestation) as diagnosed by ultrasound
with positive fetal heart activities,
regular gestational and yolk sac were
recruited from the patients attending
the high risk clinic of the department
of Obstetrics and Gynecology at EL-
Minia Maternity and Children Unive-
rsity Hospital from April, 2009 to
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December, 2011. All patients had a
history of at least three previous
consecutive pregnancy loss. All
patients gave a verbal consent before
they are participated in this study.
Patients with a history of well known
causes of recurrent pregnancy loss (n
= 98) were excluded from this study.

All patients included in this
study had a systematic investigations
for causes of recurrent pregnancy
loss, included, chromosomal karyo-
typing, hysterosalpigogram (HSG),
endometrial biopsy, thyroid function
tests, coagulation profiles, hormonal
assay and pelvic ultrasound. A total
of 10ml venous blood was
withdrawn from all participated
patients. Serum was separated and
kept in the freezer at -80°C until
assayed. TNF- oo and IFN-y were
measured in duplicate, using Enzyme

Linked Immunosorbent  Assay
(ELISA), wusing commercial Kits
according to the manufacture's

instructions (Genzyme, Cambridge,
MA, USA). Absorbance was meas-
ured at wave lengths of 450 nm and
550 nm using a Titertek Multiskan
Plus plate reader. A standard curve
was constructed for each cytokine.
The limit of detection of these assays
was 12.7 pg/ml for TNF- oo and 10.3
pg/ml for IFN- y.

STATISTICAL ANALYSIS:
Statistics were calculated
using Arcus Soft Ware (Cambridge,
UK). The most of the data were
found to be non-normally distributed
and hence the non-parametric Mann-
Whitney U-test was applied to
compare differences between studied
groups. Student t-test was used to
determine the significance. Value of
p < 0.05 was considered significance.
Sensitivity, specificity, positive and
negative predictive values with 95%
confidence intervals (Cls), and

diagnostic also

calculated.

accuracy were

RESULTS:

Our results have shown that,
98 out of 218 pregnant patients
(45%) were excluded from this study
due to presence of known causes of
recurrent pregnancy loss. 28 patients
(28.6%) due to chromosomal abnor-
malities, 23 patients (23.4%) due to
antiphospholipid ~ syndrome, 21
patients (21.4%) due to uterine
anomalies, 14 patients (14.3%) due
to coagulation defects, 9 patients
(9.2%) due to thyroid disorders, and
3 patients (3.1%) due to infections.
79 pregnant patients (66%) had
pregnancy loss during first and
second trimester of pregnancy, and
41 pregnant patients (34%) have
continued their pregnancies, 5 pati-
ents (12.2%) had preterm labour, and
the other 36 pregnant patients
(87.8%) were delivered healthy
normal babies at full term.

Data of maternal, obstetrics
and other patient's characteristics in
patients with recurrent pregnancy
loss and control groups are shown in
table 1. There was no statistically
significant differences regarding age,
body weight (BMI) and number of
previous abortions between both
groups. The serum TNF- « levels of
< 200 pg/ml were found in 89
pregnant patients (74.2%), 75 of
them (84.3%) had pregnancy loss
during first and second trimesters of
pregnancy with (sensitivity of 86.4%,
specificity of 94.6%, PPV of 81%,
NPV of 96%, and diagnostic accu-
racy of 92%) as shown in table 2. On
the other hand, the serum TNF- o
levels of > 600 pg/ml were found in
31 pregnant patients (25.8%), 4 of
them (12.9%) had pregnancy loss
during first and second trimesters of
pregnancy with less sensitivity,
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specificity, PPV, NPV, and less
diagnostic accuracy to predict the
pregnancy outcomes in the first and
second trimester of pregnancy
(sensitivity of 21.4%, specificity of
24.9%, PPV of 5.2%, NPV of 17.4%,
and diagnostic accuracy of 13%) as
shown in table2.

Meanwhile, the serum IFN- y
levels of < 0.1 ng/ml were found in
58 pregnant patients (48.3%), 6 of
them (10.3%) had pregnancy loss
during first and second trimesters of
pregnancy with sensitivity of 31.8%,
specificity of 38.3%, PPV of 21.8%,

NPV of 27.6%, and diagnostic
accuracy of 9% as shown in table 2.
While, the serum IFN —y levels of >
1.8 ng/ml were found in 62 pregnant
patients (51.7%), 3 of them (4.8%)
had pregnancy loss during first and
second trimesters of pregnancy with
less sensitivity, specificity, PPV,
NPV, and less diagnostic accuracy to
predict the pregnancy outcomes in
the first and second trimester of
pregnancy (sensitivity of 22.3%,
specificity of 23.1%, PPV of 11.8%,
NPV of 16.4%, and diagnostic
accuracy of 5%) as shown in table 2.

Table (1): Patient's characteristics in recurrent pregnancy loss and control groups.

Parameters Group (1) Recurrent Group (2) P —Value
pregnancy loss (n =79) | Control (n = 41)
Age (year) 326 4.7 342+53 0.56*
(Mean + SD)
Weight (BMI) 33.8%5.1 324+49 0.63*
(Mean £ SD)
Number of 52+19 48+3.2 0.49*
previous abortion
(Mean + SD)

* = means not significant.

Table (2): Serum cut-off points for TNF-co and IFN- y and their sensitivity,
specificity, positive, negative predictive values and diagnostic accuracy
for predicting the pregnancy loss at (6-8 weeks of gestation) in patients

with a history of recurrent unexplained pregnancy loss.

Parameters p;igats pfe%fnancy Se(f,‘/i')t"" Spec. (%) | PPV(%) | NPP(%) | DA
(0) 0 (0) (0)
00 heaton”| (asoicrs)| (@5%CIS) | (€5%CISs) (95%Cls) | (%)
TNF-o | 89/120 | 75/89 | 864%  |946%  |81% | 96% 92 %
<200 pg/ml (74.2%) | (843 %) | (59.2-91.6) | (82.6-96.3) | (67-86.7) | (87.2-98.6)
>600 | 31/120 | 4/31 214% | 249%  |52% |174% | 13%
po/iml | (25.8%) | (12.9%) | (11.6-32.8) | (15.7-33.8) | (3.1-13.4) | (11.9-27.6)
IFN-y | 58/120 | 6/58 318% | 383% |218% |276% |9%
<0.1 ng/ml| (48.3%) | (10.3%) | (18.6-415) | (17.2-36.5) | (13.2-26.5) (18.1-35.8)
>1.8 | 62/120 |3/62 223% |231% |118% |164% |5%
ngiml | (51.7%) | (4.8%) | (11.9-34.2) | (15.1-31.7) | (9.8-21.6) | (14.8-31.2)

Sensitiv = Sensitivity
NPP = Negative predictive value

Spec = Specificity

PPV = Positive predictive value
DA = Diagnostic accuracy
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DISCUSSION:

Recurrent  pregnancy loss
(RPL) is a pleiotrophic condition
with several un-identified causes
until  now. However, different
cytokines production are account as
an important contributing factor
(Calleja-Agias et al.,, 2011). This
study has shown that, TNF-co was
significantly decreased in patients
who will went into pregnancy loss
when it measured early in pregnancy
(6-8 weeks of gestation) than in
patients with the same obstetric
history but they completed their
pregnancy successfully. In addition
this study demonstrates also that,
when the serum level of TNF-co of <
200 pg/ml (cut-off point) will carry
the highest prediction value of
pregnancy loss during first and
second trimester of pregnancy,
particularly in cases of un-explained
recurrent pregnancy loss with high
sensitivity, specificity, and high
diagnostic accuracy up to 92%. It has
been reported that, higher plasma
levels of TNF-co in pregnant women
compared with non-pregnant, and in
cases of miscarriage with normal
karyotype, its levels were higher than
control (Calleja- Agius et al., 2012).

The previous findings are in
contrast with our results, which
revealed a very low levels of TNF-o0
in plasma of patients that had
pregnancy loss during first and
second trimester of pregnancy than
control group. However our results
are in consistent with other study
which found that plasma levels of
TNF-c0 was higher in patients with
recurrent pregnancy loss than control
(Bates et al, 2002). But the
difference between our study and the
previous studies in that, in our study
we have used TNF-o level as an
early predictor marker for detecting

the subsequent pregnancy loss, while
the other studies measured TNF-oo
levels in patients already with missed
or recent pregnancy loss in
comparison with control.

Moreover, it has been
reported that, the pattern of cytokine
production varies throughout
pregnancy (Tranchot-Diallo et al.,
1997). Therefore, we have to take
such variations into consideration
when comparing our results with
other studies where the samples were
taken at different trimesters of
pregnancy. TNF-oo is an important
immunoregulatory cytokine, which
may be produced in T-helper 1, or T-
helper 2- type responses and is well
known to have different -effects
depending on gestational age.

Moreover, it has been
mentioned that TNF-oo stimulates the
programmed cells death of human
primary villous trophoblast (Yui et
al., 1994). Our results also have
shown that, the plasma levels of
TNF-0 of > 600 pg/ml in patients
with a history of recurrent
miscarriage has no predictive role for
prediction of pregnancy loss later in
pregnancy with less sensitivity,
specificity, with diagnostic accuracy
not exceeded 13%. It has been shown
that, TNF-00 production is
suppressed at the mRNA level during
early pregnancy and a significant
increase does not occur until the
eight month of pregnancy (Tranchot-
Diallo et al., 1997). TNF-co produ-
ction in late pregnancy is implicated
in the induction of labor (Vince et
al., 1992). Moreover placental
production of soluble receptors has
been shown to modulate TNF- oo
function in pregnancy (Austgulen et
al., 1992).
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It has been reported that,
TNF- o production was decreased in
normal  first trimester samples
compared with non-pregnant control,
although this did not reach statistical
significance. However, in women
with recurrent pregnancy loss, this
decrease was accentuated. Also no
differences were observed between
the level of TNF-o in those recurrent
pregnancy  loss  patients  who
successfully completed their preg-
nancy compared with those who
went on to miscarry (Bates et al.,
2002). Our results regarding IFN-y
are in consistent with the previous
study, where the level of IFN-y has
shown no any predictive value to
predict the occurrence of pregnancy
loss in patients with a history of
unexplained recurrent pregnancy
loss. However, other study has
mentioned that the plasma level of
IFN- v was higher in patients with
pregnancy loss than control normal
pregnancy (Marzi et al., 1996).

In conclusion, plasma level of
IFN- v marker seem to be the less
predictor of the early prediction of
pregnancy loss. In contrast, TNF- o
was found to be the most sensitive
marker to predict early the pregnancy
loss in patients with a history of
unexplained recurrent pregnancy loss
in the first 6-8 weeks of gestation
with high diagnostic accuracy of
92%. However, we need a further big
controlled randomized studies to
evaluate the role of theses markers in
the early prediction of pregnancy
loss in patients with a history of

unexplained recurrent  pregnancy
loss.
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