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Abstract

Introduction. Cytokines play a significant role in the
pregnancy. They are very powerful and important me-
diators of the cell growth as well as regulators of the
immune and inflammatory reactions. Several cytokines
(IL-1, IL-6, IL-8, TNF- alfa) are of crucial importance
during the pregnancy since they are produced by the
placentain the amniotic fluid, in case there is intraute-
rine inflammation. Inpatients with premature birth, the
intrauterine inflammation and infection is often present
and leads to inflammatory syndrome of the human fetus.
The intrauterine infection of the choriodecidual space
and the amniotic fluid are the most common reasons
for this obstetric complication, hence the most commonly
examined etiologic factor.

Aim. The study was conducted in order to prove the
ratiobetween the increased level ofIL-6in the amniotic
liquid at the beginning of the second trimester (16-22
g.w.) and the premature birth (<36 g.w.).

Methods. This is a case control study that has included
36 patientsso far.The pregnant women wererecruited
fromthe Clinic of Gynaecology and Obstetrics. They
all gave a signed consent on being informed about the
aims of the study, and following the protocol, they were
analyzed and examinedi. e. all patients under went ultra-
sound examination, vaginal cervicometry; cervical and
vaginal swabs were taken and 5 ml. amniotic fluid du-
ring the process of amniocentesis.

The study was performed at the Clinic ofGynaecology
and Obstetrics, the Institute of Microbiology and Para-
sitologyas well as the Institute oflmmunology and Hu-
man Genetics.

Results. The results obtained inthisstudy have confirmed
the role of the cytokines i.e. they have shown an in-
crease when there is inflammation in the intrauterine
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cavity which could lead in future to premature birth.
There was an association between the risk of premature
birth and positive cervical and vaginal swabs, length of cer-
vix, and not a single case showed positive amnio-culture.
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Ancrpakr

Bogen. lluToxkumHHTE MrpaaT MHOTY Ba)KHa yjora BO
OpemeHocTa. THe ce MHOTY CHJTHH W BaYKHH MEIIHjaTo-
pH Ha KJIETOYEH PACT U PETYIATOPH HAa UMYHOJIOMIKH 1
unpiaamaropun peakuuu. Hexonky umrokuun (IL-1,
IL-6, IL-8, TNF-alfa) ce ox MCKIy4YUTETHO 3HAUYCHE
BO OpeMeHOCTa M MCTHTE ce TPOIYyLHpaar off CTpaHa Ha
MOCTeNKaTa BO aMHHOHCKATa TEYHOCT, JOKOJKY ITOC-
TOW WMHTpayTepuHa uH(pIamaiija. Kaj marmueHTkn kaj
KOM HAaCTaHyBa MPEIBPEMEHO TTOPOIYBambe, HHTpayTepH-
Ha nH}IamManyja 1 HHQEKIHja € MHOTY YeCTO IPUCYT-
Ha ¥ BOJM JI0 WH(IaMaOHEH CHHAPOM U Ha TUIOOT.
Wntpayreprina uH(]EKIMja Ha XOPHOACIUAYaTHHUOT
IPOCTOP U AMHUOHCKATa TEYHOCT € Hajuecta IMpHYrHa
3a HACTaHyBame Ha OBaa 0OCTETpUYKA KOMIUIUKAIIN]a,
a CcO TOA U HAjuecTO UCIHUTYBAH €TUOJIOMIKH (HaKTop.
Ien. OBaa cryauja Gemie cripoBeieHa 3a Ja Ce JOKaxe
COOJHOCOT Ha IMOKauyeHOTO HKMBO Ha IL-6 BO aMHHOH-
CKaTa TEYHOCT BO ITOYETOKOT HA BTOPHUOT TPUMECTap
(16-22 r.H.) unpenBpeMeHoTo MopoayBame (<36 r.1.).
MeTtoau. Bo pamkure Ha cTynujaTta gocera ce oopabo-
Tenn 36 naimpenTku. CranyBa 300p 3a case control cry-
mmja. Tpynaunute ce perpyrupann Ha KinmHnkata 3a
['muexosornja M AKymepcTBO Kaje 1Mo MOTIHIIaHaTa
nH(OpMHpaHa COIIACHOCT 10 MPOTOKOJ HCTUTE CE 00-
pabOTEHN OJHOCHO HA CUTE MALMEHTKH UM € HallpaBeH
€X0 Mperyes, BarnHAIHA [EPBUKOMETPH]ja, 3€MEHH Ce
LEPBUKAIHU M BarMHAIHU OpPUCEBU M 5 MJI aMHUOHCKA
TEYHOCT IIPH U3BEIyBamkE HA CaMaTa aMHHOIICHTE3a.
Crynmjata ce m3BemyBa Ha KimmHHMKaTa 3a THHEKOIO-
ruja ¥ akyluepcTBo, IHCTUTYTOT 32 MEUKpOOHOJIOTHjan
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mapasuToNordja U MHCTHTYTOT 32 IMYHOJIOTHjA H XY-
MaHa reHeTHKa.

PesyaraTn. Bo pamku Ha cTyamjata 10OMEHUTE pe3yil-
TaTH ja NMOTBPAYBaaT yJorara Ha HIUTOKHMHUTE OJIHOCHO
HUBHO 3TOJIEeMyBarbe¢ MIPH MMOCTOCH¢ Ha WHQIIaMaImja
BO MHTpayTepHHATa TIpa3HUHA KOja BO WIHWHA OW JI0-
BeJIa /10 TIpEeJBPEMEHO MopojyBame. lMcnuryBanaTa
rpylia Ha OBHE IAIMCHTH ITOKaXKa ITOBP3aHOCT IIPH
3rojieMyBambe Ha LUTOKMHOT IL-6 u npeaspeMeHo mo-
poxnyBame. cTo Taka nmokaxa moBp3aHOCT Ha PU3HKOT
O/ TIPE/IBPEMEHOTO MTOPOAYBAE CO O3UTUBHHUTE LIEPBHU-
KaJTHA ¥ BarWHAJHU OpHCEBH, NOJDKUHA HA IICPBUCKOT,
a BO HHEJIEH CIIy4aj He ce 00H MO3UTHBHA aMHHOKYJITYpA.

Kiryunn 300poBH: npeBpeMeHO MOPO/TyBake, aMHAOHCKA
TEYHOCT, IUTOKUHHU, IL-6, aMHHOIIeHTE3a, OPEMEHOCT

Introduction

Cytokines play an important role during the pregnancy
[1-3]. They are very powerful mediators for the cell
growth as well as regulators of immune and inflamma-
tory reactions. They are either polypeptides or glycopep-
tides which act through specific receptors in the cell it
self and the cell membrane [4]. They can be positive or
negative regulator of the immune response. They are
messengers which together with hormones and neuro-
transmitters belong to the group of most important
communication materials between cells [5]. Cytokines
transfer the information to the target cell which coin-
cides with its receptor. That is how activation and change
in the target cells occur [7,8].

Cytokines act as powerful molecules which are re-
leased from the cells and then transported to other
parts of the organism and act to the function of other
cells, which leads to numerous biological reactions. Each
live cell with a core in the human organism creates
cytokines whose type and quantity of secretion depends
on the type and extent to which cells differentiate i.e.
degree of their activation stage. The creation of cytoki-
nes is encouraged by antigen specific activation of lym-
phocyte T4 [4].

Cytokines include a group of interleukines, tumor fac-
tors of growth and interferons. This division is made
depending on the biological and structural differences,
but onthe similarity of these mediators, too. Interleukins
were named after their function in the mutual commu-
nication with the leukocytes. Today we know 29 types
of interleukins which are marked with numbers from
IL-1 untillL-29 [8].

Interleukin 6(IL-6) belongs to the inflammatory cytokines
and is secreted during inflamed conditions. It is created
by many immunogenic cells but also by many non-
immunogenic cells and organs which help the control
of the inflamed reactions [9].

The gestational tissue including placenta, extravillous
trophoblast, amnion, and mother’s deciduas are produced
by cytokines themselves [7]. These cytokines are consi-
dered to affect the outcome of the pregnancy [8-10].

It is thought that the increased level of IL-6, IL-1, IL-
2, IL-8, TNF- alphain the amniotic fluidleads to a bad
outcome of the pregnancy, but depending on the cause
of the increase [2,11-13].

The amniotic fluidis a sterile environment in a normal
pregnancy [14,15]. It is a complex body liquid which
has an important role in every pregnancy. Its functions
are nutritive, protective but also diagnostic for the
fetus [16]. Its content changes during the progression
of the pregnancy. It contains exclusively important and
complex substances which are essential for the normal
fetal development [17,18].

The amniotic fluidhas been used for a long time for
diagnosing the intra-amniotic inflammation which is
closely related to the occurrence of premature birth.
The indicators that suggest presence of inflammation
are: increased level of matrix metalloproteinases (MMPs)
(e.g.MMP-9) [21-23], increased interleukins (e.g. IL-6,
IL-1), TNF- a, Granulocyte-colony stimulating factor
(G-CSF), increasedLe, low glucose level, etc [24]. The
main cytokines for identification of the intra-amniotic
inflammation, most closely related to premature birth
are the (IL-6) interleukins [9].

Premature birth is present in 5 to 18% of the pregnan-
cies and is the main reason for the neonatal morbidity
and mortality [25]. It is in fact every birth which occurs
after a possible viability of the fetus i.e. the 24" gesta-
tional week, but before the full 37", The spontaneous
occurrence of the contractions or premature bursting of
the placenta is considered a reason in around two thirds
of these deliveries. Each delivery before the 24" gesta-
tional week is considered a miscarriage. Currently, the
234 gestational week is considered to be a grey zone [3,27].
According to the time of occurrence of premature births,
there are three gestational periods. Late premature birth
from 32™ -37" g.w., early premature week from 28" to
32 g.w., and extremely early Eremature birth under
the 28" g.w., i.e. from 24" o 28" g.w. [28].

The etiology of occurrence of premature birth varies
depending on the gestational age [29].

Inpatients who have premature birth, the intrauterine
inflammation and infection are present and can lead to
inflammatory syndrome to the fetus. The subclinical
intrauterine infection of the choriodecidual space and
amniotic fluidis the most common reason for occurrence
of this obstetric complication, and it is the most co-
mmon examined etiologic factor [1,25]. The uterine cavi-
tyis normally sterile but the vagina contains normal
bacteria flora. Depending on the concentration of bac-
teria and vagina resistance, bacteria can ascend from
the vagina to the cervix and get to fetal membrane.
They might activate the decidua in order to produce
inflammation, hence to activate inflammatory mediators
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that would later increase the prostaglandins; and they
directly affect the myometrium and provoke contrac-
tions. The placenta around the fetus might weaken and
burst. The neonatal sepsis, mother postpartum endomet-
rial histological chorioamnionitis are diagnoses which
are significantly more common in premature birth,
especially in those occurring before the 3™ g.w [26].
Apart from the infection, there are other reasons for
occurrence of premature birth such as: overstretching
of the uterine wall, surgical procedures of the genital
organs, abnormal uterine cavity, cervical weakness
and idiopathic [27].

If the asymptomatic change in the amniotic fluid, i.e.
the increased level of the cytokines is discovered on
time, it will contribute toearly therapeutic intervention.
Until now, there are no official data in Macedonia from
the examinations of the amniotic fluidin pregnancy,
especially when patients have not had any symptoms
and changes [27].

The aimof the study wasto prove the ratio between the
increased IL-6 in the amniotic fluidatthe beginning of
the second trimester (16-22 g.w.) and premature birth
(<36 gw.).

Material and methods

The study included 36 patients of the planned 150,
during the period from 01.06.2018 to 01.08.2018.All
patients wererecruited fromthe Clinic ofGynecology
and Obstetrics. Prior to inclusion in the study, the
pregnant women gave their written consent to
participate in the study. The study was previously
approved by the Ethics Committee at the Faculty of
Medicine in Skopje. The examination wasa case
control study. Pregnant women wereselected to enter
the study between their 16-22 g.w. and werebeing
followed until they gavebirth. Each pregnant woman
underwent an obstetric ultrasound bywhich the
gestational week wasdetermined and confirmed that
there wereno exclusion criteria for the patient toenter
the examined group.

The pregnant women were followed onVoluson
730pro  for  ultrasonography.  The  patients
presentedmedical results from vaginal and cervical
swabs and in the casewhen such examinationhad not
been done, they were sent to the Institute of
Microbiology and Parasitology — Skopje. Ultrasound
cervicometry was done and the length of cervix was
measured with a vaginal transducer and the results
were recorded on the personal document for the
patient. Each patient was taken a detailed anamnesis
and information adapted to the needs for the research.
After examining the patients, they were hospitalized at
the Clinic ofGynecology and Obstetrics, and
thepreparation for the procedure of amniocentesis
followed.

The amniocentesis itself took place in the ultrasound
and diagnosis ward, within the Department of
pathological pregnancy. Each amniocentesis was done
in special sterile conditions with highly determined
protocol and was controlled by an ultrasound. It was
done in the period between 16-22 gestational
weeks.Prior tothe intervention, the whole procedure
was described to the patients. The amniocentesis was
then performed andadditional 5ml  amniotic
fluidwastaken for further examination.

Each sterile syringe was marked with the name and
surname of the patient, immediately after the
intervention. Patients were discharged from the
hospital the same day.

Inclusion criteria:

Single pregnancy

Patients who need amniocentesis in their early
second trimester due to clinical indication
(advanced mother’s age, abnormal test of
PRISCA 1, suspicious anomalies of the fetus,
virus infection or mother’s wish)

3. Pregnancy from 16-22 gestational weeks

4. Patients who have no signs of miscarriage
(spontaneous abortion) while the amniocentesis is
being made.

[N

Exclusion criteria:

Positive test of amniocentesis- abnormal karyotype.

Multiple pregnancies.

3. Patients who will not contacted and there will be
no information on the pregnancy outcome.

4. Confirmed fetal anomalies or patients where preg-

nancy is prematurely terminated due to other reasons

not related to the inflammatory processes such as

trauma etc.

N —

Biological samples and their analysis:
Amniotic fluid:

In a separated sample of the amniotic fluid, the num-
ber of leukocytes and glucose level were measured.
These examinations were done in the biochemistry
laboratory of the University Clinic of Gynaecology and
Obstetrics-Skopje.

The IL-6 concentration in the amniotic fluid was measu-
red by a device-Immulite 2000 HP, Immulite 1000 HP
Diagnostic Products Corp, at the Institute for Immuno-
logy and Human Genetics.

The realization of this technique and analysis of the
results obtained were done in accordance with the
instructions from the manufacturer.

An aliquot of 2ml of the sample was sent to the Insti-
tute of Microbiology and Parasitology-Faculty of Medi-
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cine-Skopje, where the process of coloring a gram and
amnio-culture was done, by using standard bacteriolo-
gical techniques [28].

Statistical analysis

A database in the statistical program SPSSfor Windows
23.0 was createdfor the purpose of analyzing the results
obtained in the research.

The numerical, i.e. the quantitative parametersare shown
with an average, standard deviation, median and inter-
quarter rank.

Qualitative i.e. attributive parametersare shown by
distributing frequencies.

Mann-Whitney test was used for comparing women
who gave premature birth and those who gave term birth.
Statistical significant differenceswere set at p<0.05.

Results

This study included36 patients who underwent amnio-
centesis during which 5ml of amniotic fluid was taken
for examination of IL-6, amnio-culture, leukocytes and
glucose. Also, vaginal and cervical swabs were taken
as well as ultrasound examination and cervicometry. All
patients were in the period of 16"-22™ gestational week.
Five (13.9%)of the total 36patients gave premature
birth (Table 1).

All 5 patients had increased IL- 6 level (Table 1).
Three of the patients had positive primary vaginal and
cervical swabs (Ureaplasmaurealyticum, Gardnerella
vaginalis, Candida albicans). Three patients had shor-
tened cervix, i.e. it was smaller than 30mm and none
of them had a positive amnio-culture. Values of leukocy-
tes and glucose were not increased (Table 1).

Table 1. Values of analyzed parameters in women who gave premature birth

Glucose

IL-6

Length of concentration Conc. Of Le in Cervnc.al and concentration Gestatwl.lal Amnio-
. . o L . vaginal . s week during
cervix in amniotic amniotic fluid swabs in amniotic iving birth culture
fluidmmol/l fluid Pg/ml gtving
2 1 4 Ureaplasma 2234 32 Neg.
urealyticum
29 0 2 800 35 Neg.
31 1 0 867 36 Neg.
Ureoplasma
urealyticum
30 3 1 Gardnerella 1322 34 Neg.
vaginalis
28 2 1 Candida 922 36 Neg.
albicans

The results of this study showed that cervix length was
significantly different in women who gave premature
birth compared to those who gave birth on time (p=
0.049). Significantly shorter cervix was measured in

the group of women who gave premature birth.

The average cervix length in this group was 28.0£3.5,
median 29, whereas in the other group the average
cervix length was 31.03 + 2.5, and median 31.

Variable: Length of cervix

38
36
34
32+
e
28

26
24

20

1 o Median

1 - premature birth

0 - birth on time

: [] 25%-75%
0 T Min-Max

Fig. 1. Correlation of cervical length and time of birth

Cytokinell-6 showed significantly different values in
women who gave premature birth and those who gave
birth on time (p=0.00039). Significantly higher concen-
tration of this inflammatory marker was measured in
the group of those with premature birth.

The average value ofll-6in the group with premature
birth was 1229.0 & 597.5, median 922; average and me-
dian value ofll-6in the group of those who gave birth
within their term was 374.52+155.2 and 326 consequently.
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Variable: II-6 pg/ml

1200 t
1000 -
800

{ o Median

: [ 25%-75%

1
1 - premature birth

0 - birth on time

0 T Min-Max

Fig. 2. Correlation of value of IL-6 and time of birth

Discussion

The results obtained in this study, which is still ongoing,
support the expected hypothesis that the increased 1L-6
in the amniotic fluid, although in asymptomatic pa-
tients, still affects the outcome of the pregnancy i.e. its
increase leads to premature birth (Figure 1). The exa-
mination is more valuable since we know that 5-18%
in total of the full number of births in our Clinic be-
longs to this group. The results have confirmed that
risk factors for premature birth include vaginal and
cervical infection [29,30], shortened cervix (Figure 1)
and presence of increased values of the inflammatory
marker IL-6 in the amniotic fluid. In the group of pa-
tients who gave premature birth, the average value of
gestational week was from32™ to 36", whereas in the
group with normal values, the most common findings
showed delivery on time, i.e. in the 37" gestational
week (Figure 2). The examinations in which amniotic
fluid is used for researches of cytokines, are relatively
new and done to a small series of patients [31-33]. In
our case, some of these results have been partially ana-
lyzed. In the examined group, changes have been obser-
ved in other parameters i.e. in vaginal and cervical
swabs, in the cervix length, but not in the number of
leukocytes, and the values of glucose in the amniotic
liquid which suggests that the increased cytokines i.e.
IL-6 as a risk factor affect the outcome and time of
giving birth. However, only a small number of the
examined subjects planned for the whole study has
been analyzed, i.e. 36, which means that we should be
careful with the interpretation of the results obtained.
In the further course of the study, more detailed results
will be presented and they will be more representative
due to the larger number of included subjects.

Conclusion

This study is the first one done in Macedonia aimed at
examining any kind of changes in the amniotic fluid,
regardless of gestational age. The study has so far con-
firmed the reason for examining cytokines as a method
to discover asymptomatic changes in patients who
would give a premature birth. The further course of the

study will additionally determine the values and frequent-
cy of changes in premature birth. The expected results
are those shown in patients who do have certain infla-
mmatory agent (increased 1L-6), shortened cervix, pre-
sence of microorganisms, and will have more common
complications i.e. it would be expected that there is an
increased risk of a premature termination of the preg-
nancy. The benefit of the study lies in detecting asym-
ptomatic cases, so that this complication can be pre-
vented on time. This type of examination would con-
tribute to reduction of premature births, which goes
along with a high rate of morbidity and mortality as
well as high costs at the Clinic regarding these compli-
cations. It would be useful to create an algorithm for
multidisciplinary treatment of these patients.

Conflict of interest statement. None declared.
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