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Abstract:

BackgroundTNF- is one of the cytokines produced by the immune system. Many
studies have been done to investigate the role of the immune system in firsetrimest
pregnancy loss.

Objective:To evaluate the association of TNRwith recurrent & missed

miscarriage.

Method:a case-control study involved 35 women, 15 with recurrent miscarriage (a
least three consecutive spontaneous abortions) , 10 with missed miscarriageti8 10 wi
normal first trimester pregnancy (control group). The study was conduciadttie

1st of January to 30th of June 2008. Blood samples were taken from thesa,wome
TNF- was measured in the sera by an immunoenzymometric assay using Biosourc
TNF- EASIA (Enzyme Amplified Sensitivity Immunoassay) kit (Biosouregdpe
S.A).

Results: student t-test was applied to analyze the difference in seNfa Tevel
between the groups. The level of significance was defined at P vald®5
Significantly higher levels of TNF-was found in women with recurrent miscarriage
as compared to control group (68.94 pg/ ml versus 27.40 pg/ml). The difference was
also significant when comparing women with missed miscarriage tivghcontrol
group (54.39 pg/ml versus 27.40 pg/ml). The level of TNWas higher in women
with recurrent miscarriage compared to women with missed migeay however the
difference between them was not statistically significant.

Conclusion: TNF- has a significant association with miscarriage, the level is
significantly higher in patients with recurrent & missed misegei compared to
normal pregnant women,; the level is higher in those with recurrenamige when
compared to patients with missed miscarriage.



Introduction:
Miscarriage implies spontaneous loss of pregnancy before viability.aNisge
replaces the term abortion as usually the later refers tdiveleermination of
pregnancy. Viability implies the ability of the fetus to survive extierine life. This
is generally considered to occur at approximately 24 weeks gestatiety, Raiuses
born before that gestation survive for short time or at least shoe sgms of life.
The V(\{)orld Health organization also included in this definition the fetusight <
500 g+
Miscarriages are very common. Approximately 15 % of pregnancies end in
miscarriage. However, it is likely that far more pregnanciedastebefore they are
suspected, recognized or confirnf@dThere are different types of miscarriages, these
include:
» Threatened: painless bleeding from the uterus before 24 weeks with the
cervix not dilated & the fetus alive.
* Inevitable: bleeding from the uterus before 24 weeks with pain & tidata
of the cervix.
* Incomplete: part of the conceptus has been expelled with continuous bleeding
due to tissue retained.
» Complete: the whole conceptus has been expelled.
* Missed: pregnancy failure (gestational sac containing dead embryausr fet
before 24 weeks) is identified before expulsion of fetal & placental tissue.
« Recurrent: three or more consecutive miscarrifjes

Aetiology: Many factors have been implied in the causation of miscgriThese
include:

* Chromosomal abnormalities: trisomies, triploidy & monosomies.

* Endocrine disorders: diabetes, thyroid disease, luteal phase deficiency,
polycystic ovary syndrome.

* Abnormalities of the uterus: uterine anomalies, endometrial adhe&ons
cervical incompetence.

* Infections: Salmonella typhi, malaria, cytomegalovirus, toxoplasmosis &
others.

» Chemical agents: tobacco, anaesthetic gases, pesticides & others.

* Immunological disorders: antiphospholipid syndrome.

« Thrombophilia (hereditaryy’.

Between 1 & 2% of fertile women will experience recurrent ansage. As the
majority of recurrent miscarriage cases following investigatiars cassified as
idiopathic, it is generally accepted that within the idiopathic groupether
considerable heterogeneity and it is unlikely that one single pathologecdlamism
can be attributed to their recurrent miscarriage history. Curesstirch is directed at
theories related to implantation, trophoblast invasion and placent4tion
Immunity plays an important role at the time of implantation. Many studiasimals
& human indicate that some degree of systemic & uterine inflalmmet necessary
both for normal implantation & pregnancy. However, if the inflammation besom
too excessive it might cause pregnancy complications such as fetaptien /
miscarriage. The main regulator of the correct level of inflatiimaat the feto-
maternal interface seems to be the uterine CD16 & CD56 brightah&iller cells.
Trophoblast debris, apoptotic cells & progesterone probably regulate the pyoduct



of inflammatory cytokines from these cells. Miscarriage of karyoalyicnormal
embryos may occur when the level of inflammation falls outside thenabtange,
this may be associated with high tumor necrosis factor (TN#¥pduction®.

TNF-« was first identified as a cytokine secreted by endotoxin-activadedophages
that induced the necrosis of tumours. TAKFs now known as a pluripotent cell
mediatorand angiogenic cytokine that promotes the production of otfiekines in
various cells. The humagndometrium is characterized by a variety of cell types,
including fibroblasts, immune cells, vascular cells and epithelial calllf which
express TNFRx Studiessuggest a local role for TN&-in a variety of normal
endometrialfunctions. Increased expression of this cytokine was showcauee
pathophysiological effects reflected by its involvemémtimplantation failure,
abortion and endometriosia

Another mechanism through which TNFsmay participate in the process of
miscarriage is that together with other cytokines like interferonnga (INF-) they
initiate apoptosis of the corpus luteum which is responsible for thetenance of
pregnancy via the production of progesterone that is required for the sratadalit of
suitable uterine environment during early pregnancy. Inappropriate lutealofunct
(luteal insufficiency) may contribute to the high incidence of spontaneous abirtion

Aim of study: To evaluate TNF- production in women with recurrent pregnancy
loss & compare it with those with missed miscarriage & normal pregnant women.

Patients & methods:
The study was conducted in Babylon Teaching Hospital for Gynecology & Pesliatri
from the first of January 2008 to 3®f June 2008. The study included 35 women
who attended emergency department, out patient clinic or admitted to gyaecol
ward. 25 women had experienced recent miscarriage, 15 had recurrentiagec&
10 had missed miscarriage. Ten women with normal first trimgsegmancy were
taken as control group.
Women were submitted to a questionnaire including, age, gravidity & paritygarum
of miscarriages, gestational age, medical illnesses, drug histarye&tigations done
for the cause of miscarriage.
Exclusion criteria were:
» Identified causes of miscarriage, e.g. infection or medical disetdhe
mother.
» Conditions associated with increased TNFlevel, e.g. hyperemesis
gravidarum.

Blood samples were collected from women under study, sera isolal&F& was
measured by immunoenzymometric assay using Biosource TNHASIA kit
(Biosource Europe S.A.) which is a solid phase Enzyme Amplified Batysit
Immunoassay (EASIA) performed on a microtiter plate. TNEvel was measured in
picogrram / ml. The Kit providers recommend that each laboratorglissias its own
normal values.



Statistical AnalysisFor statistical analysis SPSS (version 10) program was used.
The results were represented through frequency, mean & standard de@atoent
t-test used to compare between means & study the significance diffdrence. P
value <0.05 was considered to be statistically significant.

Results:

Table (1) show a comparison between patients with recurrent méggag&icontrol
group regarding the level of TNFin maternal serum, the level was higher in those
with recurrent miscarriage (68.94 versus 27.40 pg/ml) & by using student t test we
found that the difference was highly significant (P value < 0.05).

Table no.1 show the difference in maternal serum TN&vel in patients with
recurrent miscarriage compared to normal pregnants.

No.| TNF- level | SD(¥) | Standard erroydf |t P value
(pg/ml) of the mean
Recurrent | 15 | 68.94 13.54| 4.28 23
miscarriage 7.22 0.0005
control 10 | 27.40 26.43 8.36 19

Table (2) compares patients with missed miscarriage with the contug g¥garding
maternal serum TNF-level, the level was higher in patients with missed miscarriage
(54.39 versus 27.40 pg/ml ), this difference was statistically significant (B %al
0.05).

Table (2) show the difference in maternal serum TNé&vel in patients with missed
miscarriage compared to normal pregnants.

No.| Mean TNF- | SD(z) | Standard error df |t P value
level (pg/ml) of the mean
Missed 10 | 54.39 39.69] 12.35 19
miscarriage
2.62 0.02
control 10 | 27.40 26.43 8.36 19




In table (3) we compare maternal serum TNIEevel in patients with recurrent
& missed miscarriages. The level was higher in patients wdarment miscarriage
(68.94 versus 54.39 pg/ml). However this difference between the two group®tvas
statistically significant (P value > 0.05).

Table (3) shows the difference in maternal serum TNi&vel between patients with
recurrent & missed miscarriages.

patients No. Mean TNF- | SD(z) | Standard
level (pg/ml) error of the |df |t P value
mean
Recurrent | 15 68.94 13.54) 4.28 23
miscarriage 1.36 0.9
Missed 10 54.39 39.69 1255 19
miscarriage
Discussion:

Cytokines seem to play a critical role in the pathogenesis of unexgplaoerrent
pregnancy loss. In our study we evaluate the level of TNFserum of women with
recurrent miscarriage & patients with missed abortion as thesen may also have
the same pathophysiology when they experience further pregnancy losses & go on to
have recurrent miscarriage.

In our study we compare patients with recurrent miscarriage withalgregnant
women in the first trimester & we found a highly significant défeze in maternal
serum TNF- level between the two groups (68.94 versus 27.40pg/ml) in recurrent
miscarriage & control group respectively.

Similar results were obtained in a study done by Daher S. et.al, wasureghe level

of a number of cytokines (TNF-interferon-, interleukin-6 & others) in women with
recurrent pregnancy loss & compare them with control group (women witdnyhecs
successful pregnancies). They found that IF&-TNF- were significantly higher in
women with recurrent pregnancy loss compared to control, while no significa
difference was found in maternal serum level of 2.6

Another study done by Kim H.R. et.al. who investigated immunophenotypic
characteristics of peripheral blood mononuclear cells & evaluateyibkine (TNF-

) production in women with recurrent spontaneous abortions. They observed a
significantly higher level of TNF-in recurrent spontaneous abortion when compared
to controls™?.

Regarding patients with missed miscarriage, we find a signifidédférence in
maternal serum TNF-level when comparing them to control group.

A similar results obtained by Paradisi R. et. al., who studied theffamimatory
cytokines in women with threatened & missed miscarriage & compdued to
normal non-pregnant women, he found a significantly higher levels of thesenggoki
in women with missed miscarriage, while no significant differewes found in
women with threatened miscarriage when compare them to control Gfoup

This mean that a similar mechanism may exist in the pathophysiologgwfent &
missed miscarriage and to study the two groups together we comparattéraal



serum TNF- level in patient with recurrent & missed miscarriage, thellevaes
higher in patients with recurrent miscarriage though the differenas ot
statistically significant. This may be explained by the possibilitywwanen with one
or two missed miscarriages may have a derangement in her immtgra 8yat is not
SO great as in those with recurrent miscarriage or thahdtithe same mechanism act
each time as she may have successful pregnancies

Conclusions:

1. There is an association between elevated maternal serum TéVEl & early
pregnancy loss.

2. The difference is highly significant when we compare patients withrrent
miscarriage with normal pregnant ladies in the first trimester.

3. A significant difference is found in maternal serum TNHkevel when we
compare patients with missed miscarriage to normal pregnant wantee i
first trimester.

4. A difference is found in maternal serum TNHFHevel when we compare
patients with recurrent miscarriage to those with missed miscarriage.

Recommendations:

1. Maternal serum TNF-level should be considered as one of the investigations
done to women with recurrent miscarriage.

2. Further studies are needed to identify the exact mechanism through which
TNF- is involved in the pathophysiology of pregnancy loss.

3. Studies are needed to evaluate the association of other inflammatoryonsedia
in the process of miscarriage.

4. Inhibitory factors for TNF- may be used as a therapeutic agent in women
with recurrent miscarriage who have elevated serum TIN#vel.
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