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ABSTRACT
OBJECTIVE: To investigate the association between maternal serum neutrophil-to-lymphocyte ratios (NLRs) 
and pregnancy outcomes in women with familial mediterranean fever (FMF). 
BACKGROUND: FMF exists worldwide, it primarily affects Mediterranean countries 
METHODS: We retrospectively analysed data from 269 pregnant women, who underwent a routine prenatal 
follow-up and delivery in our hospital from 2016 to 2020. Clinical and demographic data, including age, 
gravida, parity, abortus, proteinuria in the fi rst trimester, NLR, obstetrical complications, gestational age at 
delivery, birthweight were retrieved from the patients’ medical records. Data from 67 pregnant women with 
FMF and 202 healthy pregnant women were compared. 
RESULTS: Patients with FMF showed higher rates of preeclampsia and primary caesarean delivery; however, 
there were no differences between the groups in terms of other obstetric complications or adverse neonatal 
outcomes. In both the FMF and control groups, NLRs in the third trimester were signifi cantly higher than 
those in the fi rst trimester. Additionally, patients in the FMF group demonstrated higher NLRs than patients in 
the control group in the third trimester.
CONCLUSIONS: The NLRs are a haematological parameter that can be used to predict subclinical 
infl ammation and the effects of ongoing subclinical infl ammation on the pregnancy outcomes in women with 
FMF (Tab. 4, Ref. 39). Text in PDF www.elis.sk
KEY WORDS: familial mediterranean fever, neutrophil-to-lymphocyte ratio, obstetrical complications, 
pregnancy, subclinical infl ammation.
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Introduction

Familial Mediterranean fever (FMF), an autoimmune disease 
characterized by recurrent infl ammation of the serosa membranes, 
is prevalent among those living in the Mediterranean region (1, 
2). Though this disease affects the population worldwide, it pri-
marily affects Turks, Armenians, Arabs, and non-Ashkenazi Jews 
(3). The prevalence of FMF in Turkey is estimated to be between 
approximately 0.1 % and 0.25 % (4‒6). In addition to the acute 
infl ammation seen during the attacks, some patients exhibit a per-
sistent subclinical infl ammation (7‒9). Long-term infl ammation 
may cause chronic renal failure due to amyloidosis (10).

Studies examining the effects of FMF on women’s health 
during the reproductive stage have shown that chronic recurrent 
serosa infl ammation plays a role in the etiology of infertility (10). 
It is generally believed that FMF has a little impact on the preg-

nancy outcomes (3, 11‒15). The course of FMF during pregnancy 
is variable. While some patients have an attack-free period, others 
experience an increase in the frequency of attacks (10). Colchicine 
is effective in reducing FMF attacks, and continued treatment with 
colchicine is recommended during pregnancy and lactation with-
out a reduction in dosage. The use of this drug during pregnancy 
has not been associated with teratogenesis or adverse pregnancy 
outcomes (1, 10, 16‒18).

Systemic infl ammation is associated with changes in the com-
position and quantity of circulating blood cells. Recent evidence 
suggests that measuring the ratios of blood cell components, such 
as the neutrophil-to-lymphocyte ratio (NLR), is a very sensitive 
but less specifi c hematologic parameter to measure stress, inten-
sity of infection/infl ammation (19, 20). NLR may have a prognos-
tic signifi cance for diseases associated with a chronic low-grade 
infl ammation (21, 22). It has been stated that a high NLR is an 
indicator of infl ammation and has a prognostic importance for 
these diseases (23‒25).

In this study, we aimed to examine the relationship between 
NLR and maternal and neonatal outcomes of pregnant women with 
FMF followed in a tertiary hospital. We hypothesized that ongo-
ing chronic subclinical infl ammation in FMF would be refl ected 
by an increased NLR, which could be used to predict adverse 
pregnancy outcomes.
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Materials and methods 

This retrospective study examined pregnant women with FMF, 
who visited the Etlik Zübeyde Hanim Women’s Health Practices 
& Research Center from 2016 to 2020. FMF was diagnosed ac-
cording to the Tel-Hashomer clinical criteria, which requires ful-
fi lment of 2 major or 1 major and 2 minor criteria (26). Patients 
with pre-existing maternal diseases, such as diabetes mellitus, hy-
pertension, connective tissue disease, infl ammatory bowel disease, 
active infection, and allergic rhinitis, were not included in the study. 
Neutrophil and lymphocyte counts were obtained from complete 
blood counts taken during the fi rst and third trimesters. All blood 
counts were measured in the same laboratory of the Etlik Zübeyde 
Hanim Gynecology Training and Research Hospital, and the data 
were retrospectively obtained from the hospital system. NLR was 
calculated by dividing the absolute neutrophil count by the absolute 
lymphocyte count. We excluded pregnant women lost to follow-up 
and those whose NLRs could not be calculated. Ultimately, data 
were analysed from 67 pregnant women with FMF (who met the 
criteria above) and from 202 healthy pregnant women without 
any systemic disease (who comprised the control group). The fi rst 
and third trimester NLRs of the patients with active infection and 
labour were excluded. The presence of proteinuria was detected 
by a urine dipstick analysis. Medical records of the patients were 
reviewed, and the following data were obtained: maternal age, 
pre-pregnancy body mass index, total number of pregnancies, 
total number of births, total number of abortions, FMF duration, 
use of colchicine during pregnancy, presence of FMF attacks dur-
ing pregnancy, pregnancy complications, congenital anomalies, 
gestational age at delivery, birth weight, 1- and 5-minute APGAR 
scores, and neonatal intensive care unit admission.

Preterm birth was defi ned as a birth that occurred before 37 
weeks of gestation. Polyhydramnios was defi ned as an abnor-
mally excessive amniotic fl uid volume (deepest vertical pocket 
> 8 cm or amniotic fl uid index > 24 cm) at any point during the 
pregnancy. Oligohydramnios was defi ned as an abnormally small 
amount of amniotic fl uid volume (deepest vertical pocket < 2 cm 
or amniotic fl uid index < 5 cm) at any point during the pregnancy. 
Intrauterine growth retardation was defi ned as an estimated new-
born weight below the 10th percentile with Doppler abnormalities. 
Gestational hypertension was defi ned as 
persistent elevation of blood pressure above 
140/90 mmHg in at least 2 blood pressure 
measurements taken after the 20th week 
of pregnancy. Preeclampsia was defi ned as 
hypertension occurring after 20 weeks of 
gestation in a normotensive woman, with 
a signifi cant proteinuria or thrombocyto-
penia or pulmonary oedema or abnormal 
liver enzymes or clinical symptoms such 
as: persistent headache or right upper quad-
rant pain. Gestational diabetes was defi ned 
as a single abnormal result from the 2-hour 
75-g oral glucose tolerance test or two ab-
normal results from the 3-hour 100-g oral 

glucose tolerance test. Preterm premature rupture of membranes 
was defi ned as the rupture of a membrane without labour before 
37 weeks of gestation.

This study was approved by Medical Specialty Educa-
tion Board of Etlik Zübeyde Hanim Women’s Health Practices 
& Research Center with Decision Number: 7 and Dated May 14, 
2020. Informed consent was obtained from all the patients, and 
all the data were anonymized. Statistical analysis was performed 
using SPSS software version 25 (Statistical Package for the Social 
Sciences, Chicago, IL). The Kolmogorov-Smirnov and Shapiro-
Wilk tests were used to assess whether the data were distributed 
normally. Numerical variables with normal distribution are given as 
the means ± standard deviations, and these values were compared 
using either the t-test or one-way ANOVA test. Comparisons of 
the groups with abnormally distributed numerical data were per-
formed using the Mann-Whitney U test or the Kruskal-Wallis test. 
The chi-squared test and Fisher’s exact test were used to compare 
categorical variables between the independent groups. The Wil-
coxon signed-rank test was used to compare numerical data that 
were not normally distributed among dependent groups. A p-value 
of < 0.05 was considered statistically signifi cant. 

Results

During the study period, 67 pregnant women diagnosed with 
FMF were evaluated. The prevalence of FMF among pregnant 
women in our hospital was 0.09 %. The total number of births 
during this period was approximately 71,000. One pregnancy from 
each group resulted in abortion. The clinical and demographic 
characteristics of the groups are shown in Table 1. Patients with 
FMF and patients in the control group were similar in terms of 
age, pre-pregnancy body mass index, and gravida. Patients with 
FMF exhibited a higher rate of in vitro fertilization (IVF) than 
patients in the control group. Protein presence in spot urine in 
the fi rst trimester of pregnancy differed between the groups, with 
a higher rate of proteinuria in the patients with FMF. The aver-
age disease duration in patients with FMF was approximately 12 
years, and 71.6 % of the patients were taking colchicine. In 41 % 
of the pregnant women with FMF, one or more attacks occurred 
during pregnancy.

FMF (n:67) Control (n:202) p
Age 28.94 ± 5.35 28.40 ± 5.56 .48a

Body mass index 24 (19‒34) 26 (19‒37) .06b

Gravida 3 (1‒10) 2 (1‒6) .96b

Parity 1 (0‒3) 1 (0‒4) .03 b

Abortus 1 (0‒8) 0 (0‒2) .03b

Abortus ≥2 14 (20.9%) 13 (6.9%) .001d

IVF pregnancy 6 (9%) 3 (1.5%) .009c

FMF duration 11.90 ± 5.88 ‒ ‒
Colchicine use during pregnancy 48 (71.6%) ‒ ‒
Attacks during pregnancy 28 (41.8%) (p=66) ‒ ‒
Proteinuria in the fi rst trimester 8 (11.9%) (p=55) 9 (4.5%) .04c

Obstetrical complications 17 (25.4%) (p=66) 35 (17.4%) .15d

IVF: In vitro fertilization, FMF: Familial Mediterranean Fever. aindependent t test; bMann-Whitney U test; 
cFisher’s exact test; dPearson ki kare

Tab. 1. Characteristics of patients with FMF and control group.
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Data regarding pregnancy and neonatal outcomes of the study 
patients are presented in Table 2. Preeclampsia and primary cae-
sarean delivery rates were signifi cantly higher in the FMF group 
than in the control group, while the gestational age at delivery was 
signifi cantly lower, although the rates of preterm delivery were 

similar in both groups. There were no signi-
fi cant differences in obstetrical and neonatal 
outcomes between FMF patients, who did 
and did not receive colchicine during preg-
nancy. The only difference was a higher rate 
of caesarean deliveries in those who did not 
receive colchicine (Tab. 3). 

The NLRs of patients in both groups 
are presented in Table 4. FMF patients with 
pregnancy complications exhibited higher
NLRs in the third trimester than control 
patients with complications. FMF patients 
without obstetrical complications also 
showed higher NLRs than control group 
patients without obstetrical complications.

Discussion

The prevalence of FMF in pregnant 
women during the study period was 0.09%. 
This was consistent with results from the 
previous studies (5, 6, 27). Recurrent preg-
nancy loss is more common in pregnant 
women with FMF, and parity was higher 
in the control group. The rate of IVF preg-
nancies was signifi cantly higher in FMF 
patients than in the control group patients. 
These fi ndings, which were in agreement 
with those from previous studies, can be 
explained by the effects of existing subclini-
cal infl ammation and recurrent episodes of 
peritonitis on the genitourinary system (3, 
13, 27).

Previous studies evaluating the relation-
ship between FMF and pregnancy outcomes 
revealed confl icting results, although it was 
generally observed that FMF did not have 
a negative impact on obstetric and neonatal 
outcomes (11‒14, 27). In our study, the rate 
of preeclampsia was signifi cantly higher 
in pregnant women with FMF than in the 
control group patients. Similarly, protein-
uria detected in the fi rst trimester was sig-
nifi cantly higher in patients with FMF than 
in the control group patients. While differ-
ing results were obtained in two previous 
studies evaluating the relationship between 
basal proteinuria level and pregnancy com-
plications in pregnant women with FMF, our 
study showed that the presence of protein-

uria in fi rst trimester spot urine might be effective in predicting 
preeclampsia in these patients (13, 27). 

The relationship between FMF and preterm delivery has also 
been frequently evaluated previously. It has been reported that 
subclinical infl ammation and recurrent episodes of peritonitis 

FMF (n:67) Kontrol (n:202) p
Miscarriage 1 (1.5%) 1 (0.5%) .43b

Gestational diabetes mellituse 7 (10.6%) 9 (4.5%) .07b

Preterm deliverye 7 (10.6%) 10 (5%) .14b

Preterm premature rupture of membranese 4 (6.1%) 6 (3%) .26b

Intrauterine growth restrictione 4 (6.1%) 15 (7.5%) 1 b

Preeclampsiae 5 (7.6%) 4 (2%) .04b

Olygohydroamniose 1 (1.5%) 11 (5.5%) .3b

Polyhydroamniose 0 2 (1%) 1b

Caesarean deliverye 37 (56.1%) 92 (45.8%) .14d

Primary caesarean deliverye 22 (33.3%) 41 (20.4%) .03d

Gestational age at deliverye 39 (29-41) 39 (26-42) .009c

Birthweight (grams)e 3154 ± 608 3244 ± 524 .24a

NICU admissione 6 (9.1%) 8 (4%) .11b

Fetal abnormalitye 0 0
Obstetrical Complicatione 16 (24.2%) 35 (17.4) .22d

First trimester NLR 3.24(0.06-7.14) 3.18(0.80-7.39) .27c

Third trimester NLRe 4.21(0.91-10.10) 3.65(1.05-8.66) .01c

FMF: Familial Mediterranean Fever; NICU: Neonatal intensive care unit, a: T test; b: Fischer’s Exact Test;
c: Mann‒Whitney U test; d: Pearson chi square, e: Excluding miscarriage

Tab. 2. Comparison of pregnancy and neonatal outcomes in patients with FMF and control 
groups.

Patient using 
colchicine (n:48)

Patient not using 
colchicine (n:18) p

Gestational age at delivery 39 (29‒41) 38.5 (33‒41) .69c

Birthweight (grams) 3160 ± 663 3140 ± 452 .90a

Attack during pregnancy 21 (43.8 %) 7 (38.9%) .72d

Gestational diabetes mellituse 3 (6.3%) 4 (22.2) .08b

Preterm deliverye 5 (10.4%) 2 (11.1%) 1b

Preterm premature rupture of membranese 2 (4.2%) 2 (11.1%) .29b

Intrauterine growth restrictione 4 (8.3%) 3 (16.7%) .38b

Preeclampsiae 4 (8.3%) 1 (5.6) 1b

Oligohydramniose 1 (2.1%) 0 1b

Polyhydramniose 0 0
Antenatal complicationse 10 (20.8%) 6 (33.3%) .34b

Primary Cesarean deliverye 14 (29.2%) 8 (44.4%) .24d

Cesarean deliverye 21 (43.8%) 16 (88.9%) .001d

NICU admissione 4 (8.3%) 2 (11.1%) .66b

First trimester NLR 3.16 (0.06‒7.14) 3.42 (2.25‒5.51) .64c

Third trimester NLRe 4.10 (0.91‒10.1) 4.64 (2.9‒8.51) .08c

FMF: Familial Mediterranean Fever, NICU: neonatal intensive care unit, NLR: neutrophil to lymphocyte ratio.
a: T test; b: Fischer’s Exact Test; c: Mann‒Whitney U test; d: Pearson chi square; e: Excluding miscarriage

Tab. 3. Comparison of certain clinical data in FMF patients according to colchicine use.

Control group with pregnancy 
complicationsb

FMF group with pregnancy com-
plicationsb p

First trimester NLR 3.18(0.80‒7.39) 3.24(0.06‒7.14) .27a

Third trimester NLR 3.65(1.05‒8.66) 4.21(0.91‒1010) .01a

Control group without pregnancy  
complicationsb

FMF group without pregnancy 
complicationsb

First trimester NLR 3.17(1.05‒7.39) 3.23(0.06‒7.14) .60a

Third trimester NLR 3.62(1.05‒8.66) 4.09(0.91‒10.10) .07a

FMF: Familial Mediterranean Fever, NLR: neutrophil to lymphocyte ratio. a: Mann‒Whitney U test, b: median 
(min‒max)

Tab. 4. Comparison of NLR data in FMF patients with or without antenatal complications 
and control groups.
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seen in FMF may cause preterm labour by triggering uterine 
contractions. It may also increase iatrogenic preterm delivery by 
mimicking pregnancy complications (10, 18, 28). Other studies 
showed that FMF did not increase the risk of preterm birth (13, 
27). In the present study, the preterm delivery rates were similar 
in the FMF and the control groups. Gestational age at delivery, 
however, was signifi cantly lower in FMF patients than in the con-
trol group patients. FMF patients did not display increased rates 
of other obstetric complications, with the exception of a higher 
primary caesarean delivery rate. Although this data is consistent 
with data from literature, this cannot be completely attributed to 
FMF; it may be due to physicians’ more liberal approach to cae-
sarean delivery owing to concerns about the disease (17, 28, 29).

In the present study, obstetrical and neonatal outcomes were 
similar in FMF patients, who received colchicine therapy during 
pregnancy and those who did not. A recent meta-analysis found 
that the use of colchicine during pregnancy may cause an increased 
risk of pre-term birth and low birth weight, but it was also em-
phasized that these results might be related to the natural course 
of FMF (16). There were no differences in the terms of neonatal 
outcomes between the FMF and the control groups in our study. 
Although our data is consistent with data from two recent studies,
other previous studies have reported FMF in pregnancy to be asso-
ciated with low birth weight (13, 16, 27, 29).

NLR, a simple and easy-to-apply marker obtained from a 
complete blood count, is a relatively new parameter used in the 
evaluation of infl ammation (30).Several studies evaluated the 
relationship between NLR and chronic infl ammation. Similarly, 
NLR has been investigated in non-pregnant FMF patients, par-
ticularly during attacks (24, 31‒34). Increased NLRs have been 
previously linked with pregnancy complications, such as ges-
tational diabetes, preeclampsia, preterm birth, and intrahepatic 
cholestasis (35-38). To the best of our knowledge, our study is 
the fi rst to evaluate the effects of NLR on pregnancy outcomes 
in women with FMF. In our study, no signifi cant relationship 
was found between the pregnancy complications and NLR in ei-
ther pregnant women with FMF or in the control group. In both 
groups, NLRs were signifi cantly higher in the third trimester than 
in the fi rst trimester. Furthermore, patients in the FMF group 
with pregnancy complications demonstrated higher third tri-
mester NLRs than those in the control group. During pregnancy, 
leukocyte counts tend to increase, particularly in the neutrophil 
component. This increase is higher in the third trimester than in 
the other two (39). It is therefore plausible to deduce that the 
increased third trimester NLRs in both groups of patients were 
due to the physiological neutrophilia of pregnancy. However, the 
higher third trimester NLRs in patients with FMF compared to 
those of the control group patients may be due to ongoing sub-
clinical infl ammation.

The primary limitations of this study were its retrospective de-
sign and relatively small sample size. The low number of cases of 
FMF and the low number of obstetric complications in this group 
prevented us from determining potential associations that might
exist between NLR and perinatal outcomes. Future studies with lar-
ger samples sizes are necessary to clarify this potential association. 

In conclusion, while NLR is an easy and inexpensive parame-
ter used in the evaluation of subclinical infl ammation, the present 
study found the association between NLR and subclinical infl am-
mation on pregnant women with FMF. However, we believe that 
pregnancy complications can be predicted in women with FMF 
by using infl ammatory markers in addition to NLR.
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