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ABSTRACT
Objectives: We evaluated inflammatory parameters in pregnant women with isolated oligohydramnios.

Material and methods: This prospective cross-sectional study enrolled 54 pregnant with isolated oligohydramnios (I0)
and 54 matched by gestational week, healthy pregnant with normal amniotic fluid. Maternal plasma levels of cystatin C,
hs-CRP, neutrophil-lymphocyte ratios (NLR), platelet-lymphocyte ratios (PLR), and pregnancy outcomes were compared
between two groups.

Results: Cystatin C, hs-CRP, and PLR were significantly higher in the 10 group than that in the control group (p < 0.05).
In the |0 group, the rate of primary cesarean section, fetal distress, neonates with meconium-stained, and need for neo-
natal intensive care unit was higher, and Apgar scores were significantly lower than those in the control group (p < 0.05).
There was no significant difference between the groups for meconium-stained neonate rates and the intensive care unit’s
need in the late-term (410/7-416/7 weeks). Cystatin C, hs-CRP, and PLR were significantly higher in the IO group than the
control group (p < 0.05). Cystatin C was positively correlated with the need for neonatal intensive care and negatively
correlated with Apgar scores. The PLR was positively correlated with the rate of meconium-stained neonates (p < 0.05).
Cystatin C and hs-CRP had significant value in predicting 1O (p < 0.05).

Conclusions: Maternal serum levels of Cystatin C and hs-CRP may support the diagnosis and prediction of perinatal
outcomes as possible biochemical markers in 10 cases. In particular, a high level of cystatin C may indicate the need
for neonatal intensive care and low Apgar scores. In addition, late-term 10 may show similar results in meconium

and neonatal intensive care needs compared to without oligohydramnios.
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INTRODUCTION

Oligohydramnios is a common clinical complication
in pregnancy. Its incidence ranges from 1/60 to 1/750. Hill
etal.[1] reported an average of 0.9%. There are many factors
that play arole inits etiology. Some of these factors are fetal
genitourinary system anomalies, placental insufficiency,
maternal hypertensive, renal diseases, rupture of amni-
otic membranes, and history of maternal drug use such as
angiotensin-converting enzyme inhibitor and nonsteroidal
anti-inflammatory drugs [2]. Isolated oligohydramnios (I0)
also called idiopathic oligohydramnios accounts for about
half of the cases of oligohydramnios [2]. It is thought that
this situation is caused by decreased placental perfusion
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and hypoxia, which leads to decreased of fetal urine pro-
duction [3].

The diagnose of oligohydramnios is made, when
the amniotic fluid indexis < 5 cm or single pocket measure-
mentis < 2 cm measured by two-dimensional ultrasound [4].
The incidence of oligohydramnios increases in the term
periods of pregnancy. Its incidence rises to 15-20% at
42 weeks of gestation [5]. Amniotic fluid surrounds the
fetus after the first few weeks of pregnancy. It has important
functions in the growth and development of the fetus [6].
Fetal, maternal, and obstetric adverse effects may occur in
oligohydramnios. Adverse outcomes such as admission to
the neonatal intensive care unit (NICU), cesarean delivery
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for fetal distress, and meconium aspiration syndrome have
been shown to increase even in low-risk pregnancies with
oligohydramnios [7].

Studies have shown a close relationship between oli-
gohydramnios and intrauterine growth retardation, small
gestational age, prolonged labor, low Apgar score,and an in-
crease in neonatal intensive care [8, 9]. Therefore, evaluation
of amniotic fluid has been used as an integral component
of obstetric screening and evaluation of fetal well-being
for many years. However, it is not possible to measure
the amniotic fluid in terms of volume and shape because it
is constantly dynamic due to maternal and fetal factors [10].
Amniotic fluid measurement methods applied in the clinic
are subjective and determining the amniotic fluid volume
is directly related to the doctor’s experience [11].

Cystatin Cis an extracellular cysteine protease inhibitor
present in many tissues and fluids in the body. Cysteine
is involved in many processes such as inflammation
and tumor metastasis by regulating protease activity [12].
CRPisa very sensitive acute phase reactant. CRP blood levels
can be measured precisely (up to values below 0.2 mg/L)
with new methods, i.e., hs-CRP. Recent studies have shown
thatincreased CRP levels have a predictive value in diseases
involving chronic inflammation such as cardiovascular dis-
eases [13]. Studies of the neutrophil-lymphocyte ratio (NLR)
and platelet-lymphocyte ratio (PLR) have shown a significant
association with cancer and many diseases with inflamma-
tion; these parameters are beginning to be considered as
possible inflammation markers [14, 15].

The pathophysiology of oligohydramnios is not fully
known, but it is thought to develop secondary to chronic
stress [16]. Oligohydramnios develops without fetal renal
agenesis or obstructive uropathy and is thought to be due
to fetal response to chronic stress [16, 17]. It is caused by
a decrease in fetal perfusion and urinary output secondary
to the fact that the blood flow due to chronic stress is di-
rected to vital organs such as the brain, heart, adrenal gland,
and kidneys [18]. Fetal hypoxia [19] and acidosis [9] develop
due to impaired fetal perfusion. Therefore, an increase in fetal
and neonatal morbidity and mortality is observed in oligohy-
dramnios [17]. There are studies arguing that poor perinatal
outcomes which have been shown to be associated with
oligohydramnios do not increase in isolated oligohydramni-
os. Other studies argue the opposite [20]. These poor perinatal
outcomes are thought to be due to the relationship between
oligohydramnios and placental insufficiency [21]. As a result,
fetal perfusion disorder and secondary fetal hypoxia and aci-
dosis may develop from placental insufficiency [22]. A cellular
inflammatory response occurs from fetal hypoxia [23]. Both
placental and fetal inflammation develop if due to acidosis
[24]. Inflammation that occurs in the fetus and placenta may
cause an inflammatory response in the mother [25].

Objectives

In this study, we wanted to evaluate the relationship
of oligohydramnios with levels of cystatin C, hs-CRP NLR,
and PLR.They are associated with inflammatory diseases in
recent studies [26, 27]. We suspect that they play a role
in the pathophysiology of oligohydramnios. Thus, we want-
ed to evaluate whether these parameters could be used
as clinical markers due to their association with oligohy-
dramnios, whether they could support the diagnosis of
oligohydramnios as inflammatory parameters, and whether
these parameters have value in terms of obstetric outcomes.

MATERIAL AND METHODS

Ethical approval for this study was obtained from
the Ethics Committee of Amasya University (protocol #46).
Those included in the study were selected from pregnant
women over 32 weeks of gestation who applied to the
Obstetrics and Gynecology outpatient clinics of Amasya
Sabuncuoglu Serefeddin Training and Research Hospital be-
tween 8 November 2019 and 15 November 2020.The diagno-
sis of oligohydramnios was made in two ways: amniotic fluid
index (AFI) less than 5 cm or less than 2 cm in the deepest sin-
gle pocket (SDP) [10]. Patients diagnosed with oligohydram-
nios with both methods were included in the study. Patients
diagnosed with oligohydramnios according to one method
and not diagnosed with oligohydramnios according to
the other method were not included in the study. In terms
of dynamic changes in amniotic fluid, amniotic fluid was
measured at two different times during the day (2-4 hours
after the first measurement). A Mindray DC-7 ultrasound
device was used to measure the amniotic fluid. The amniotic
fluid evaluation was performed by a single clinician (A.T.T.)
to minimize differences between measurements.

Pregnant women with chronic disease (such as diabetes
mellitus, Addison’s disease, adrenocortical insufficiency) or
obstetric disease (such as gestational diabetes, hyperten-
sive diseases of pregnancy, intrauterine growth retardation,
premature rupture of membranes) that may trigger inflam-
mation (such as collagen tissue disease, maternal infectious
diseases) were excluded. Pregnant women with a history
of drug use (such as a nonsteroidal anti-inflammatory or
angiotensin-converting enzyme inhibitor) and with fetal
congenital anomalies were not included in the study.

The study group consisted of 54 pregnant women with
IO who meet the study criteria and 54 healthy pregnant
women with normal amniotic fluid at the same gestational
week as the matched control group. Of the pregnant women
who were diagnosed with 10, 16 were 41 weeks, 25 were
40 weeks, eight were 39 weeks, two were 38 weeks, one
was 36 weeks, and two were 34 weeks. All pregnant wom-
en were included in the study after being informed about
the study and obtaining their consent. In terms of demo-
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graphic characteristics of both groups, age, parity, height,
weight, educational status, previous cesarean section, and
previous non-cesarean abdominal surgery were questioned.

The obstetric outcomes of both groups (delivery type,
primary cesarean rate, cesarean section indications, low
birth weight, neonates with meconium, neonatal inten-
sive care need, as well as 1%t and 5" minute Apgar scores)
were compared. The relationship of cystatin C, hs-CRP, NLR,
and PLRwith obstetric results was investigated. Here, 41-week
pregnant women in the groups were evaluated separately
in terms of neonatal intensive care need and rates of babies
with meconium.

Blood samples were collected into one hemogram tube
and two biochemistry tubes to evaluate cystatin C, hs-CRP,
neutrophils, lymphocytes, thrombocytes, as well as neutro-
phil-lymphocyte and thrombocyte-lymphocyte ratios. Neu-
trophil, lymphocyte and thrombocyte levels were measured
with laser optics (X N-1000, Siemens, Japan), Hs-CRP with
an immunoturbidimetric test (Cobas C 702, Roche, Japan),
and cystatin C level with an immunonephelometric test
(Dade Behring, Germany).

Power analysis

The sample size was determined with the G * Power
3.1 program via a statistician who made a statistical analysis
of the study similar to Figueroa et al. [28] using a disease
prevalence of 0.7%. We analyzed the number of women
diagnosed with new pregnancy in one year at the health
institution where the study was conducted (n = 1600-1700)
as well as effect width (d =0.71) and a two-tailed hypothesis
method 36.The confidence interval was determined as 95%,
and the margin of error was 5%. As a result of the calcula-
tion, we determined that there should be 53 women in the
control group and 53 in the study group or 106 women
in total.

Table 1. Demographic characteristics of the groups

Statistical analysis

The data were analyzed using the SPSS 21.0 program.
Whether the continuous variables were suitable for normal
distribution according to the groups was evaluated with
the Kolmogorov-Smirnov test. A Mann-Whitney U test was
used to compare variables that did not conform to a normal
distribution. One-way analysis of variance (ANOVA) was used
to compare normally distributed data according to three or
more groups, and the Kruskal-Wallis test was used to com-
pare non-normally distributed data. The Chi-square test or
Fisher’s exact probability test was used to determine wheth-
er the frequency distributions of categorical variables were
homogeneously distributed among groups. A Chi-square
test was used to test the relationships between categorical
variables, and the Z test (Bonferroni method) was used in the
post hoc analysis of variables that were statistically different
between groups. The p < 0.05 was considered statistically
significant. Spearman’s rho correlation coefficient was used
to examine the relationship between non-normally distrib-
uted quantitative variables. ROC curve analysis was used to
find threshold values. The sensitivity, specificity, positive pre-
dictive, and negative predictive values of these limits were
calculated in the presence of significant limit values. Cases
with Type 1 error level below 5% were considered statisti-
cally significant upon evaluation of the area under the curve.

RESULTS

The groups were similar in terms of demographic char-
acteristics. Comparison of the groups according to demo-
graphic parameters is shown in Table 1. Cystatin C, hs-CRP,
and PLR levels were significantly higher in pregnant women
with oligohydramnios than the control group (p < 0.05).
No statistically significant difference was observed between
the groups in terms of NLR. The distribution of Cystatin C,
hs-CRP, PLR,and NLR valuesamong groupsis showninTable 2.

10 group (n = 54) (%)

Age [year] 28.19+5.36
BMI [kg/m?] 29.85 +3.91

Nulliparous 21 (38.9%)
Parity

Multiparous 33(61.1%)

Primary school 10 (18.5%)

Middle School 9(16.7%)
Education

High school 22 (40.7%)

University 13 (24.1%)
PCS 7 (13.0%)
PAS 8(14.8%)

Control group (n = 54) (%) p
27.87 £6.07 0.776
30.56 +3.76 0.336
18 (33.3%) 0.689
36 (66.7%)

12 (22.2%) 0.767
6(11.1%)

25 (46.3%)

11 (20.4%)

9(16.7%) 0.588
11 (20.4%) 0.614

p — values were calculated with the Independent test (age, BMI) and Chi-square test; |0 — isolated oligohydramnios; PAS — previous abdominal surgery (except cesarean);

PCS — previous cesarean surgery

www. journals.viamedica.pl/ginekologia_polska 883



Ginekologia Polska 2022, vol. 93, no. 11

Table 2. Comparison of laboratory results of the groups

10 group (n =54)

Cystatin C [mg/L] 0.69 + 0.06
Hs-CRP [mg/L] 2.75+0.62
Neutrophils [x10%/L] 452 +0.81
Lymphocytes [x10%/L] 229 +0.55
Platelets [x10%/L] 305.50 + 59.66
NLR 2.08+0.61
PLR 140.82 + 43.70

Control group (n = 54) p

0.65 + 0.06 0.006
247+0.77 0.041
4.24+0.80 0.078
243 +£0.64 0.235
288.37 £68.10 0.167
1.89 +0.68 0.134
124.56 + 37.02 0.039

p — values were calculated with the Independent test; I0 — isolated oligohydramnios; NLR — neutrophil to lymphocyte ratio; PLR — platelet to lymphocyte ratio

Table 3. Sensitivity, specificity, positive predictive, and negative predictive values for cystatin C, Hs-CRP, NLR, and PLR

AUC (95 CI) p

Cystatin C [mg/L] 0.636 (0.531-0.74) 0.015
Hs-CRP [mg/L] 0.656 (0.549-0.762) 0.005
NLR 0.589 (0.482-0.697) 0.109
PLR 0.607 (0.501-0.714) 0.054

Cut-off Sensitivity Specificity
>0.675 0.574 0.574
22615 0.704 0.667

p — values were calculated with the ROC analyses; AUC — area under the curve; NLR — neutrophil to lymphocyte ratio; PLR — platelet lymphocyte ratio

Cystatin C, hs-CRP, NLR, and PLR were evaluated with Re-
ceiver Operator Characteristics Curve (ROC). The area under
the curve in ROC was statistically significant for cystatin C
and hs-CRP (p < 0.05). However, there was no statistical
significance of the area under the curve in the ROC for NLR
and PLR (p > 0.05) (Tab. 3).

When both groups were compared in terms of obstetric
results, primary cesarean section, fetal distress, neonates
with meconium, and neonatal intensive care need were
higher in the oligohydramnios group, but these were not
statistically significant (p > 0.05) (Tab. 4). The 15t and 5t
minute Apgar scores were significantly lower in the IO group
compared to the control group (p < 0.05) (Tab. 4). There was
no difference between the groups in terms of birth weight.

Therelationship of cystatin C, hs-CRP, NLR, and PLR param-
eters with obstetric results were also evaluated. PLR was posi-
tively correlated with rates of meconium neonates (r=0.274,
p =0.004). Cystatin C was positively correlated with neonatal
intensive care need and negatively correlated with 1st and
5th minute Apgar scores (r = 0.237, p = 0.013). Correlation
analyses according to the groups are shown in Table 5.

Since meconium is more expected in the late-term pe-
riod, meconium-stained infants’ rates and the NICU needs
were also compared between the groups in the late-term.
Evaluation of 41-week pregnant women in terms of meco-
nium rates and neonatal intensive care needs showed no
significant difference between the groups (Tab. 6).

Gestational week distribution according to NICU needs:
seven infants at 41 weeks and 8 at 40 weeks were in the

IO group (n: 15). Three infants at 41 weeks, 3 at 40 weeks,
and one at 39 weeks were in the control group (n: 7).

Gestational week distribution of meconium-stained
infants: six infants at 41 weeks, four at 40 weeks, one at
39 weeks, and one infant at 38 weeks were in the IO group
(n: 12).Three infants were at 41 weeks and three at 40 weeks
in the control group (n: 6).

DISCUSSION

We evaluated maternal serum levels of the inflammation
parameters cystatin C, hs-CRP, NLR, and PLR to determine
whether the fetal and placental inflammation that devel-
ops in isolated oligohydramnios causes an inflammatory
response in the mother. Cystatin C, hs-CRP, and PLR levels
were significantly higher in the oligohydramnios group than
the control group. Significantly higher values of the afore-
mentioned parameters suggest that thereis aninflammatory
process in the pathophysiology of oligohydramnios and that
a maternal inflammatory response may occur against this
inflammation. There was a significant area under the curve
(AUQ) in the ROC of cystatin C and hs-CRP.This suggests that
these two parameters may be suitable for use as diagnostic
decision-makers in oligohydramnios (p < 0.05) (Tab. 3). In ad-
dition, when the obstetric results of both groups were com-
pared, the 1*tand 5" minute Apgar scores were significantly
lower in the IO group versus the control group (p < 0.05).
Cystatin C elevation was positively correlated with neona-
tal intensive care need and negatively correlated with 15
and 5™ minute Apgar scores. Although PLR did not have
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Table 4. Comparison of obstetric outcomes of groups

Birth weight [g]

Type of delivery

Birth week [week]

Primary cesarean

Cesarean indication

Low birth weight
Meconium

Need of NICU

1t minute AS

5%t minute AS

Vaginal
Cesarean
34-345 week
36-36° week
38-385week
39-39°week
40-40° week
41-415week

Fetal distress
Previous cesarean
CPD

Prolonged labor

10 group (n = 54) (%)

3141.11 +£478.20
34 (72.2%)
20 (37.0%)

25 (46.3%)
16 (29.6%)
13 (42.1%)
10 (50.0%)
7 (35.0%)
1(5.0%)
2(10.0%)
4 (7.4%)

12 (22.2%)
15 (27.8%)
789+1.14
9.09+0.78

3288.43 +484.2
39(72.2%)
15 (27.8%)
2 (3.7%)
1(1.9%)

2 (3.7%)
8(14.8%)
25 (46.3%)
16 (29.6%)
6(11.1%)
3 (20.0%)
9 (60.0%)
3(20.0%)
0(0.0%)

3 (5.6%)
6(11.1%)
7 (13.0%)
8.43+0.83
9.54 + 0.60

Control group (n = 54) (%)

p
0.115

0.304

1.00

0.072
0.092

0.696
0.121

0.056
0.006
0.001

AS — apgar score; CPD — cephalopelvic dystocia; |0 — isolated oligohydramnios; NICU — Neonatal Intensive Care Unit; p — values were calculated with
the independent test (APGAR scores, birth weight) and Chi-square test

Table 5. Relationship of cystatin C, hs-CRP, NLR and PLR with obstetric outcomes

Low birth weight

Primary cesarean

Fetal distress

Meconium-stained

15t minute Apgar Score

5th minute Apgar Score

Neonatal intensive care need

NLR — neutrophil to lymphocyte ratio; P — values were calculated with the Spearman’s rho correlation test; PLR — platelet lymphocyte ratio; R — Spearman'’s rrho

correlation coefficient

Cystatin C [mg/L] Hs-CRP [mg/L]
R 0.034 -0.042
P 0.723 0.670
R 0.101 0.156
P 0.298 0.106
R 0.177 0.129
P 0.067 0.184
R 0.128 -0.095
P 0.186 0.326
R 0.237 -0.054
P 0.013 0.580
R -0.288 -0.015
P 0.003 0.877
R 0.237 -0.054
P 0.013 0.580

decision-maker validity, it had a positive correlation with

the meconium rate.

While ultrasonography is sufficient to evaluate the
normal volumes of amniotic fluid, it is poor at identify-

NLR
0.038
0.693
0.006
0.953
-0.026
0.788
0.112
0.247
0.105
0.279
-0.106
0.274
0.105
0.279

PLR
0.054
0.578
0.061
0.533
0.033
0.732
0.274
0.004
0.097
0.319
-0.121
0.213
0.097
0.319

ing abnormal volumes [18]. In addition, the experience of
the doctor, the fetal position, the possibility of temporary
changes in amniotic fluid, and the existence of different
ultrasound criteria that diagnose anomalous amniotic fluid
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Table 6. Comparison of both groups at the 41 %/6-416/75t gestational week in terms of neonatal intensive care need and meconium-stained rates

Comparison of 41-week gestation of both groups in terms of neonatal intensive care needs

10 group NICU (=) n (9) 10 group NICU (+) n (7)

CystatinC[mg/L]  0.69 £ 0.07 0.73 £0.06
Hs-CRP [mg/L] 2.57 £0.56 242 +0.81
NLR 1.72+043 1.76 £0.35
PLR 138.04 + 43.59 139.41 +48.71

Comparison of 41-week gestation of both groups in rates of meconium

10 group Meconium (-) 10 group Meconium (+)

n(10) n (6)
Cystatin C [mg/L] 0.68 +0.07 0.74 +0.07
Hs-CRP [mg/L] 2.64+0.63 2.28+0.70
NLR 1.64 +£0.40 1.89£0.31
PLR 116.03 £ 33.08 176.32 +34.55

Control group NICU (-) Control group NICU (+)

n(13) n(3)

0.66 £ 0.09 0.67 £0.01 0.344
2.63+£0.90 2.67 £0.10 0.955
2.09+0.79 2.23+0.05 0.354
139.36 +46.13 140.82 + 13.39 0.985

Control group Meconium ()  Control group

n(13) Meconium (+) n (3) P

0.66 + 0.09 0.67 £0.01 0.321
2.63+0.90 2.67+0.10 0.891
2.09+0.79 2.23+£0.05 0.264
139.36 + 46.13 140.82 +13.39 0.052

|0 — solated oligohydramnios; NICU — neonatal intensive care unit; NLR — neutrophil-to-lymphocyte ratio; p — values were calculated with the Kruskal-Wallis test

and one-way analysis of variance test; PLR — platelet lymphocyte ratio

volume led to a decrease in the reliability of ultrasound [29].
For this reason, we used ultrasound evaluation from the
same physician to provide both AFl and SDP results and
made measurements twice a day.

Accuracy rate can reach up to 87% when measured with
the ultrasound index made by measuring three dimensions
[30]. It has been suggested that invasive methods such
as indicator dilution techniques give the most accurate
measurement, but they are not practical for clinical use [19].
Therefore, existing methods continue to be used, and we
used both (AFI, SDP).

The main clinical importance of oligohydramnios is due
to the increase in fetal and neonatal morbidity and mortality
[17]. These poor outcomes are thought to be due to placen-
tal insufficiency developing in oligohydramnios [21]. In ad-
dition, decreased uteroplacental flow may cause an increase
in the release of chemokines and activation of neutrophils
in the later stages of pregnancy. This is more common in
healthy pregnancies and can overstimulate an inflam-
matory response [31]. Platelets, like neutrophils, increase
the secretion of cytokines at the onset of inflammation,
and increased cytokines contribute to increased inflamma-
tion by enhancing new neutrophil and platelet synthesis [32].
Inlight of these studies, we think that it is clinically important
to investigate the relationship between the inflammatory
process in the mother with IO, inflammatory parameters,
and obstetric outcomes. In the 10 group, we found high
levels of cystatin C, hs-CRP, and PLR among these inflam-
mation markers support that an inflammatory process plays
a role in the pathogenesis of oligohydramnios. Although
the current literature is constantly developing, there is
still limited information in terms of the pathophysiology
and management of 10.

While some studies suggest increased risks in 10, other
studies report the opposite [2]. In our study we tried to
exclude negative obstetric outcomes due to secondary fac-
tors (such as diabetes, hypertension etc.). In addition, there
is no method recommended to accurately predict perinatal
morbidity and mortality in 10, and there is no consensus for
cut-off values [33]. Here, when the obstetric results of the
groups were compared, the 15tand 5% minute Apgar scores
were significantly lower in the 10 group than the control
group. When the correlation of these inflammatory mark-
ers with obstetric outcomes was evaluated, the PLR level
was positively correlated with the number of neonates with
meconium, and the level of cystatin C was positively cor-
related with the need for neonatal intensive care. Cystatin
C levels were negatively correlated with 15t and 5% minute
Apgar scores. These results may support the idea that preg-
nant women with oligohydramnios with high cystatin C need
to be more careful in terms of fetal well-being. This could
contribute positively to obstetric outcomes by allowing the
necessary preparations to be made in terms of intensive care
conditions and Apgar scores. Oligohydramnios, meconium
association, and the need for neonatal intensive care were
associated more frequently in pregnant women at 41 weeks
of gestation and were accepted as late-term in our study
[34]. Thus, 41-week pregnant women were re-evaluated to
reduce bias in terms of perinatal outcomes. We think that
pregnant women in our study had 10 cases even if they were
late-term (41%7-415/7 week); thus, they had similar intensive
care needs and meconium rates as the control group. There
was no difference in birth weight between the groups like the
results of studies suggesting that isolated oligohydramnios
is not associated with impaired fetal growth or increased risk
of adverse perinatal outcomes [20].
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The strength of our study is that this is the first study
evaluating the relationship between inflammatory param-
eters and oligohydramnios. Cases were matched with con-
trols, and mean birth weight was evaluated in 10 cases that
were not complicated by intrauterine growth retardation;
secondary factors were excluded in the comparison of ob-
stetric results. The evaluation was also done for late-term
weeks. Markers such as PLR and hs-CRP were used, which
can be easily examined in the clinic. We suspect that it may
be possible to use these to predict poor perinatal outcomes.

One limitation of our study was that while we did have
sufficient statistical power, we could not perform a large
series. In addition, a maternal comparison of inflammatory
parameters could be done as well as a fetal comparison;
however, we did not evaluate fetal levels in our study. This
was similar to another study investigating the relationship of
cystatin Cin cases with intrauterine growth retardation [35].

CONCLUSIONS

In summary, cystatin C, hs-CRP, and PLR, increase in
inflammation and were found to be higher in 10 especially
when cystatin C and hs-CRP were statistically and signifi-
cantly higher in ROC analysis. This suggests that they could
be used as markers in both the diagnosis of oligohydram-
nios and in predicting perinatal outcomes in suspected
cases.In addition, a high cystatin C level may indicate a poor
prognosis in terms of fetal well-being. It may be clinically
helpful to determine prognostic parameters that would
support the diagnosis of 10 and enable to take precautions
in terms of the risks.
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