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Abstract 
Pregnancy complications increase the long-term cardiovascular risk for both the mother 

and the child. Inflammation is a common mechanism underlying the development of pregnancy 
complications and atherosclerosis. This study aims to investigate whether the monocyte/HDL 
cholesterol ratio can serve as a predictive marker for the risk of pregnancy complications. A total 
of 84 pregnant women participated in this study, 41 of whom had a normal pregnancy course, 
while 43 experienced complications. Lipid status parameters were measured using enzymatic 
methods and total blood count was measured using a hematology analyzer. In the first trimester 
of pregnancies with complications we observed significantly higher levels of total cholesterol 
(P < 0.01), low-density lipoprotein cholesterol (LDL-C) (P < 0.01) and triglycerides (P < 0.001) 
compared to pregnancies without complications, whereas no differences were observed in high-
density lipoprotein cholesterol (HDL-C). Pregnant women with complications had a significantly 
higher proportion of monocytes throughout the entire pregnancy, and lower concentrations of 
HDL-C in the second trimester (P < 0.05). The risk of developing complications in pregnancy 
was 11 times higher if the monocyte/HDL-C ratio was elevated in the first trimester (OR: 11.42; 
95% CI: 4.05–32.19; P < 0.001). Our results indicate that monocyte/HDL-C ratio could be used 
as a simple and cost-effective early prognostic biomarker of pregnancy complications. 
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Introduction 
Pregnancy requires significant cardiometabolic adaptation of the maternal body to 

ensure optimal fetal growth and development. The physiological course of pregnancy 
involves a series of metabolic changes, leading to the development of insulin resistance 
and dyslipidemia in the second half of gestation. The characteristics of dyslipidemia in 
physiological pregnancy are reflected in elevated serum concentrations of all lipid 
parameters (1, 2). Due to the simultaneous increase in cholesterol concentrations in both 
low-density lipoprotein (LDL) and high-density lipoprotein (HDL) particles, 
dyslipidemia occurring during physiological pregnancy is not considered to be a 
proatherogenic disorder. 

Research indicates that approximately 80% of women will experience at least one 
pregnancy during their lifetime, with complications occurring in about 30% of these 
cases (1). These complications can adversely affect pregnancy outcomes, posing risks to 
the health and life of both the mother and the child (3). The most common complications 
are hypertensive disorders of pregnancy, preeclampsia, gestational diabetes (GDM), and 
intrauterine growth restriction (IUGR). In pregnancies complicated by these conditions, 
the lipid profile shows proatherogenic features, characterized by hypertriglyceridemia 
and decreased HDL-cholesterol (HDL-C) levels (4). Increasing evidence indicates that 
pregnancy complications increase the long-term risk of cardiovascular diseases for both 
the mother and the child (1). 

Inflammation is a key underlying mechanism contributing to the development of 
most pregnancy complications. Inflammatory processes are well-recognized as playing a 
role in regulating reproduction, from the menstrual cycle and early pregnancy to 
childbirth (5). It has been shown that the expression of inflammatory mediators IL-6 and 
IL-8 changes throughout the menstrual cycle, indicating their roles in implantation and 
neovascularization of the growing endometrium, respectively (6). During pregnancy, the 
primary purpose of this process is the regulation of immune mechanisms to maintain 
tolerance to fetal antigens (5). However, an intensified inflammatory response, arising 
from factors such as incomplete spiral artery remodeling or obesity-induced 
hyperglycemia, can escalate into pathological inflammation, subsequently triggering a 
systemic reaction that results in vascular endothelial damage (5, 7). In addition to its role 
in pregnancy complications, endothelial dysfunction is an early event that precedes the 
development of atherosclerosis (8). This suggests that inflammation and endothelial 
dysfunction are potential mechanisms by which pregnancy complications contribute to 
increased future risk of cardiovascular diseases. 

Monocytes play a significant role in the initiation and progression of 
atherosclerosis. Within the subendothelial space, monocytes absorb oxidatively modified 
LDL particles, forming foam cells (9). Additionally, monocytes produce proinflammatory 
mediators and reactive oxygen species, thereby contributing to the development of 
oxidative stress. HDL is an antiatherogenic lipoprotein particle that exerts anti-
inflammatory and antioxidant effects. It has been established that HDL can inhibit the 
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migration and activation of monocytes, as well as the proliferation and differentiation of 
monocytic progenitor cells. Moreover, HDL prevents the oxidative modification of LDL 
particles (9). Considering that previous studies have shown an increase in monocyte 
counts and a decrease in HDL-C levels during complicated pregnancies, this study aimed 
to investigate whether the monocyte/HDL-C ratio can predict the risk of pregnancy 
complications. 

Patients and Methods 
The study included 84 pregnant women, 41 of whom had a normal course of 

pregnancy, while 43 developed pregnancy complications. All pregnant women were 
monitored at the Gynecology and Obstetrics Clinic “Narodni Front” in Belgrade. In the 
group that developed complications, 13 women had hypertension, with 3 of them 
concomitantly having GDM or IUGR. A total of 20 women developed preeclampsia, with 
6 also having GDM and 4 having IUGR. Among them, 4 women had either GDM or 
IUGR alone, while 2 experienced both complications at the same time. As part of regular 
check-ups in the first (T1: 11–14 weeks of gestation), second (T2: 22–25 weeks of 
gestation), third trimester (T3: 28–32 weeks of gestation) and before delivery (T4), 
systolic and diastolic blood pressure and body mass index (BMI) were assessed in all 
pregnant women. BMI was defined as weight (kg)/height² (m²). At each visit, blood 
samples were obtained for both biochemical and hematological analyses. 

All participants were informed about the study’s aims and design and signed an 
informed consent prior to enrolment. The study was designed according to the ethical 
guidelines defined by the Helsinki Declaration and gained the approval of local ethical 
authorities.  

Concentrations of glucose, total proteins, urea, creatinine, uric acid lipid status 
parameters (total cholesterol, triglycerides, LDL-C and HDL-C) were determined using 
a Beckman AU480 analyzer employing commercial kits (Beckman, USA). 
Hematological analyses were performed on the Sysmex XN hematology analyzer 
(Sysmex Corporation, Japan). For this study, we analyzed the total leukocyte count and 
the proportions of granulocytes, monocytes, and lymphocytes. Monocyte/HDL-C ratio 
was calculated by dividing the proportion of monocytes to HDL-C concentration. 
Continuous quality control, which ensures the reliability of the results, was carried out 
for both biochemical and hematological analyses.  

Data distribution was tested using the Kolmogorov-Smirnov test. Normally 
distributed data are presented as arithmetic mean ± standard deviation and analyzed using 
the Student’s t-test. The monocyte/HDL-C ratio did not follow a normal distribution; 
therefore, the results were compared using the nonparametric Mann-Whitney U test and 
presented as medians and interquartile ranges. The association between elevated 
monocyte/HDL-C ratio and the development of pregnancy complications was analyzed 
using multiple logistic regression analysis. In all statistical analyses, a P-value of less than 
0.05 was considered significant. Statistical analyses were performed by using the statistic 
package PASW Statistics 18 (IBM, Armonk, New York, United States). 
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Results 
Table I shows the demographic characteristics and first-trimester biochemical 

parameters of pregnant women with and without complications. In addition to a 
statistically significantly higher BMI, pregnant women with complications also 
demonstrated significantly higher systolic and diastolic blood pressure, as well as 
elevated serum levels of glucose, total cholesterol, triglycerides, LDL-C, and uric acid. 
On the other hand, a statistically significant decrease in the concentration of creatinine 
and urea was observed in pregnant women with complications. Although the differences 
in HDL-C concentrations were not statistically significant, a trend of lower levels was 
observed in the group with complications. 

 
Table I  Demographic and biochemical parameters at first trimester in the studied 

pregnant women 
Tabela I  Demografske karakteristike i biohemijski parametri u prvom trimestru trudnoće 

u ispitivanim grupama 
 

Parameter 
Pregnancy  

with  
complications 

Pregnancy 
without 

complications 
P-value 

N 43 41  
Age (years) 31 ± 5.9 30 ± 4.2 0.229 
BMI (kg/m²) 25.5 ± 5.2 21.5 ± 2.9 < 0.001 
Systolic pressure (mm/Hg) 119.7 ± 14.4 111.8 ± 12.1 < 0.01 
Diastolic pressure (mm/Hg) 78.9 ± 10.3 71.3 ± 8.9 < 0.01 
Glucose (mmol/L)  4.83 ± 0.7 4.25 ± 0.4 < 0.001 
Total proteins (g/L)  67.2 ± 3.7 68.7 ± 10.4 0.370 
Total cholesterol (mmol/L)  5.52 ± 1 4.93 ± 0.8 < 0.01 
Triglycerides (mmol/L)  1.61 ± 0.7 1.08 ± 0.3 < 0.001 
LDL-C (mmol/L)  2.98 ± 0.8 2.51 ± 0.7 < 0.01 
HDL-C (mmol/L)  1.81 ± 0.5 1.93 ± 0.4 0.220 
Urea (mmol/L)  2.8 ± 0.6 3.1 ± 0.6 < 0.05 
Creatinine (μmol/L)  56.7 ± 7.4 63.6 ± 6.4 < 0.001 
Uric acid (μmol/L)  203 ± 46.7 172.5 ± 33.7 < 0.01 
The results were compared using the Student's t-test and presented as mean values ± standard deviation. 

 
Table II shows the total leukocyte count and leukocyte differential count across all 

trimesters in pregnant women with and without complications. It has been shown that, 
during the first two trimesters, pregnant women with complications had a significantly 
higher leukocyte count compared to those without complications. Moreover, we observed 
that women with pregnancy complications had a significantly higher proportion of 
monocytes throughout pregnancy. 
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Table II  Leukocytes total count and the proportion of leukocyte subpopulations  
in pregnant women with and without complications 

Tabela II  Broj leukocita i leukocitarna formula kod ispitanica sa i bez komplikacija  
u trudnoći 

 

Trimester Parameter 
Pregnancy 

with 
complications 

Pregnancy  
without 

complications 
P-value 

Т1 
 

Leukocytes (x109/L) 9.0 ± 1.8 8.0 ± 1.9 < 0.05 
Lymphocytes (%) 23.9 ± 6.6 25.3 ± 5.4 0.312 

Monocytes (%) 5.1 ± 1.2 3.2 ± 0.9 < 0.001 
Granulocytes (%) 70.9 ± 7.2 71.4 ± 5.5 0.706 

Т2 
 

Leukocytes (x109/L) 10.3 ± 2.0 9.2 ± 2.0 < 0.05 
Lymphocytes (%) 20.7 ± 4.7 22.5 ± 3.6 0.052 

Monocytes (%) 5.4 ± 1.6 4.7 ± 0.9 < 0.05 
Granulocytes (%) 73.9 ± 5.5 72.8 ± 4.0 0.283 

Т3 
 

Leukocytes (x109/L) 10.3 ± 2.1 9.7 ± 2.2 0.176 
Lymphocytes (%) 21.2 ± 4.8 23.7 ± 4.3 < 0.05 

Monocytes (%) 5.4 ± 1.5 4.3 ± 1.0 < 0.001 
Granulocytes (%) 73.5 ± 5.5 72.0 ± 4.6 0.195 

Т4 
 

Leukocytes (x109/L) 9.7 ± 2.4 10.2 ± 5.5 0.628 
Lymphocytes (%) 22.9 ± 5.9 25.2 ± 3.9 0.039 

Monocytes (%) 5.7 ± 1.0 4.1 ± 1.0 < 0.001 
Granulocytes (%) 71.4 ± 6.3 70.6 ± 4.1 0.498 

The results were compared using Student's t-test and are presented as mean values ± standard deviation. 

 
Table III presents a comparative overview of HDL-C concentration changes across 

all trimesters in both groups of pregnant women. Women without complications showed 
a greater increase in HDL-C levels during the second trimester compared to those with 
complications. Additionally, the results indicate significantly lower HDL-C 
concentrations in pregnant women with complications during this period. 

 
Table III  HDL-C concentrations across trimesters in pregnant women with and without 

complications development 
Tabela III  Koncentracije HDL-h po trimestrima kod ispitanica sa i bez razvoja 

komplikacija u trudnoći 
 

Trimester 
Pregnancy with 
complications 

Pregnancy without  
complications 

P-value 

HDL-C (mmol/L), T1 1.8 ± 0.5 1.9 ± 0.4 0.220 
HDL-C (mmol/L), T2 2.0 ± 0.4 2.3 ± 0.5 < 0.05 
HDL-C (mmol/L), T3 2.1 ± 0.6 2.0 ± 0.5 0.944 
HDL-C (mmol/L), T4 2.0 ± 0.5 1.9 ± 0.5 0.357 

The results were compared using Student's t-test and are presented as mean values ± standard deviation. 
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Figure 1 shows the monocyte/HDL-C ratio values throughout pregnancy in both 
groups of participants. In all trimesters of complicated pregnancies, this ratio was 
significantly higher compared to pregnancies without complications. Specifically, in the 
first trimester, the median monocyte/HDL-C ratio in the group without complications was 
1.69 (interquartile range: 1.28–2.16), whereas in the group with complications it was 2.80 
(interquartile range: 2.40–3.25; P < 0.001). In the second trimester, this ratio was 2.22 
(interquartile range: 1.59–2.69) in the group without complications, in comparison with 
2.42 (interquartile range: 2.12–3.05; P < 0.05) in the group with pregnancy complications. 
In the third trimester, the monocyte/HDL-C ratio was 2.09 (interquartile range: 1.68–
2.75) in the healthy pregnancy group vs. 2.65 (interquartile range: 2.10–3.23; P < 0.05) 
in the group with complications development. Finally, the median immediately before 
delivery for the group without complications was 2.38 (interquartile range: 1.56–2.89), 
and 2.75 for the group with complications (interquartile range: 2.27–3.53; P < 0.01). 

 

Results were compared using the Mann-Whitney U test and are presented as medians with 
interquartile ranges. *** P < 0.001; ** P < 0.01; * P < 0.05 compared to pregnancies 
without complications. 
 
Figure 1.  Monocyte/HDL-C ratio by trimesters in participants with and without 

pregnancy complications 
Slika 1.  Odnos monociti/HDL-h po trimestrima kod ispitanica sa i bez komplikacija 

u trudnoći 
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Table IV presents the results of multiple logistic regression analysis, which was 
conducted to determine whether the monocyte/HDL-C ratio in the first trimester could 
indicate the risk for pregnancy complications. The analysis revealed that the likelihood 
of developing complications is approximately 11 times higher if the monocyte/HDL-C 
ratio is elevated in the first trimester. In the multivariate analysis, a model that was created 
included traditional risk factors for pregnancy complications (maternal age, pre-
pregnancy BMI and systolic and diastolic blood pressure values). It was found that even 
after adjusting for these demographic factors, pregnant women with an elevated 
monocyte/HDL-C ratio in the first trimester still had a significantly higher likelihood of 
developing complications (P < 0.001). 
 

Table IV  Monocyte/HDL-C ratio in the first trimester and risk for pregnancy 
complications 

Tabela IV  Odnos monociti/HDL-h u prvom trimestru kao indikator rizika za nastanak 
komplikacija u trudnoći 

 
Dependent variable ОR (95% CI) P-value 
Monocyte/HDL-C ratio 11.42 (4.05–32.19) < 0.001 
Adjusted for: 
Maternal age 
Pre-pregnancy BMI   
Systolic blood pressure   
Diastolic blood pressure 

13.23 (3.86–45.41) < 0.001 

All variables are continuous. OR – odds ratio; 95% CI – confidence interval. 
 

Discussion 
Healthy physiological pregnancy is associated with complex and intense 

modifications of the lipid profile, which greatly resemble to proatherogenic lipid changes. 
Generally, the lipid profile in physiological pregnancy involves an increase in the serum 
concentration of all lipid parameters. Since fatty acids are an important source of energy 
and cholesterol is a precursor for the synthesis of steroid hormones and cell membranes, 
such specific changes in the maternal lipid profile are expected and aimed to meet the 
needs of the fetus. However, in pregnancy with complications, there is a significant 
increase in serum triglyceride concentrations (10), resulting from increased synthesis of 
very-low-density lipoproteins (VLDL) induced by estradiol and their slower removal 
from circulation due to reduced activity of hepatic lipase (HL) and lipoprotein 
lipase (LPL). Additionally, the activity of cholesteryl ester transfer protein (CETP), 
which increases during pregnancy, facilitates the transfer of triglycerides to LDL and 
HDL particles in exchange for cholesterol esters. These processes ultimately result in the 
accumulation of triglycerides in LDL and HDL particles, making them smaller and 
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denser, and increasing their proatherogenic potential. Small dense LDL particles are more 
susceptible to oxidative modification, and they bind with higher affinity to vascular wall 
proteoglycans and with lower affinity to LDL receptors (11). Some studies have shown 
that changes in the structure of LDL and HDL particles are associated with the 
development of pregnancy complications, such as preeclampsia, IUGR and GDM (10). 
Recently published studies have suggested that a mother's predisposition to developing 
complications during pregnancy could be explained, at least in part, by elevated lipid 
profile parameters during early pregnancy (12). 

In this study, we compared clinical, biochemical and hematological parameters in 
the first trimester of pregnancies with and without complications. It is important to note 
that pregnant women with complications had significantly higher triglycerides, total 
cholesterol and LDL-C concentrations (Table I), confirming the previously stated 
hypothesis that the lipid profile in early pregnancy may indicate a risk for the 
development of complications (12). Our results are consistent with the findings of a study 
that concluded that elevated triglyceride concentrations during early pregnancy could be 
associated with unfavourable outcomes (13). However, in this study, the differences in 
HDL-C concentrations in the first trimester between pregnancies with and without 
complications were not significant, which could be attributed to the fact that HDL-C 
reaches its peak only in the second trimester of pregnancy (11). 

An increasing number of studies indicate that inflammation during early pregnancy 
is associated with the occurrence of complications, primarily preeclampsia (8), due to an 
excessive inflammatory response accompanied by a significant increase in the secretion 
of pro-inflammatory cytokines. This pronounced response triggers the production of 
reactive oxygen species (ROS), which contributes to oxidative stress and disrupts the 
delicate balance between pro- and antioxidant factors in the vasculature (14). In turn, the 
excess ROS in the placenta inhibits nitric oxide (NO) activity, leading to endothelial 
dysfunction, vasoconstriction, and reduced trophoblast invasion. Ultimately, insufficient 
trophoblast invasion leads to placental ischemia, a central factor in the pathogenesis of 
preeclampsia (8). Additionally, several studies have shown that inadequate or insufficient 
resolution of inflammation plays an important role in the development of complications 
and that suppression of the inflammatory response may have a favorable impact on 
pregnancy outcomes (5, 6, 8). Although there is a plethora of biochemical markers of 
inflammation (15), complete blood count is regularly monitored during pregnancy and 
leukocytes are the most accessible markers. It has been shown that the total number of 
leukocytes increases throughout pregnancy, including labor and the postpartum 
period (16). This increase has been considered a physiological response to the stress 
induced by the pregnant state (17). Hormonal changes, such as elevated levels of estrogen 
and cortisol, play a prominent role by stimulating the bone marrow to produce more white 
blood cells (WBCs) and prolonging the survival of neutrophils through the inhibition of 
their apoptosis, resulting in a higher number of circulating neutrophils. Additionally, 
stress hormones like cortisol and catecholamines further enhance leukocyte production 
and release from the bone marrow. The mild systemic inflammatory response associated 
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with pregnancy also stimulates the production of cytokines, which contributes to the 
increase in leukocyte numbers. Following childbirth, this rise in WBCs remains elevated 
as part of the body’s response to the stress of labor, helping to protect the mother from 
infections and supporting the healing process (18). An absolute monocytosis is also 
observed, particularly in the first trimester, which gradually decreases as the pregnancy 
progresses, with monocytes playing a role in preventing fetal allograft rejection by 
infiltrating the decidual tissue (17). Our analysis showed that pregnant women with 
complications had significantly higher leukocyte counts in the first two trimesters, 
compared to pregnant women without complications. Additionally, we found 
significantly higher proportions of monocytes throughout pregnancy in women with 
complications (Table II). However, it should be mentioned that our results are not 
consistent with the findings published by Canzoneri et al., who did not find significant 
differences in monocyte counts between women with preeclampsia and healthy pregnant 
women, although the authors did observe a slight increase in monocyte numbers in 
preeclampsia cases (19). The relatively small number of subjects included might be the 
cause for such a discrepancy between the results, so our preliminary findings should be 
tested by future large-scale studies. The most similar research to ours was conducted by 
Melekoglu et al., who examined the hematological and lipid parameters in the serum of 
pregnant women with late preeclampsia. The authors did not find statistically significant 
differences in monocytes count between the group with preeclampsia and the control 
group. However, when only women with severe preeclampsia were analysed, the results 
showed a significantly higher number of monocytes compared to the control group (20), 
which is consistent with the results of our study. Additionally, a study conducted by Wang 
et al. showed a statistically significant increase in monocytes in pregnant women with 
hyperglycemia and GDM (21). It is important to note that the mentioned studies focused 
on a single pregnancy disorder, while our examinees developed various complications, 
including hypertensive disorders, preeclampsia, GDM and IUGR. Considering that some 
of our participants developed multiple complications, it can be assumed that a more 
intense inflammatory response occurred, which resulted in a statistically significant 
difference in the proportion of monocytes compared to pregnancies without 
complications. Indeed, it has been shown that IUGR is associated with a shift of maternal 
monocyte subpopulations towards pro-inflammatory intermediate subset (22). In 
addition, the same study has demonstrated increased M2 polarization in IUGR cases, 
when compared to healthy pregnancies. Impaired monocyte distribution was also reported 
in women with GDM, with a higher prevalence of CD14+ cells (23). Moreover, in vitro 
research has revealed that hyperglycemia can induce pro-inflammatory activity in human 
monocytes (24), thus implying the role of these cells in the progression of diabetic 
complications. 

Monocytes play an important role in the progression of atherosclerosis (15), the 
fundamental pathophysiological mechanism of which is inflammation. Namely, when the 
vascular endothelium is damaged, the expression of adhesion molecules on its surface 
increases (25). This allows monocytes to bind to the endothelium and subsequently 
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migrate into the subendothelial space, where they differentiate into macrophages. It has 
been established that patients with cardiovascular diseases have elevated monocyte 
counts (26). Based on the aforementioned information, it can be concluded that the 
significant increase in monocytes during complicated pregnancies indicates active 
inflammation, but it may also be associated with the risk of developing cardiovascular 
diseases later in life, which should be confirmed in future prospective studies. 

HDL particles are extremely heterogeneous and are present in circulation in 
multiple subfractions of varying size and composition (27). Compared to other 
lipoproteins, HDL stands out for its rich and diverse protein content (28), which enables 
multiple atheroprotective functions of this lipoprotein (29–31). HDL is also believed to 
play a role in regulating processes essential for maintaining a normal pregnancy, while 
its dysfunction is thought to promote the development of complications associated with 
excessive inflammation, including preterm birth and preeclampsia (27). Indeed, the 
increase in HDL-C distinguishes hyperlipidemia during physiological pregnancy from 
pathological dyslipidemia which precedes the development of atherosclerosis. By 
analyzing HDL-C concentrations across trimesters in pregnancies with and without 
complications, we found that women with complications had significantly lower 
concentrations during the second trimester, which is a timeframe when complications 
typically manifest (Table III). Our findings are consistent with those reported in other 
studies, which have also shown significantly lower HDL-C levels in the second trimester 
in women with preeclampsia (20, 32) and GDM (33, 34) compared to healthy pregnant 
women. Overall, these results suggest that dyslipidemia during pregnancy may play a role 
in the development of complications. 

Recently, the monocyte/HDL-C ratio has been recognized as a novel marker and 
prognostic indicator of mortality and morbidity in various chronic diseases, including 
cardiovascular diseases, chronic kidney disease, hypertension and metabolic 
syndrome (20). This has created opportunities for further exploration of its potential role 
in diagnosing disorders rooted in chronic low-grade inflammation. Usta et al. 
demonstrated that a high monocyte/HDL-C ratio is associated with polycystic ovary 
syndrome and obesity (35). To date, only one study has examined the significance of this 
parameter in preeclampsia. The authors found that the monocyte/HDL-C ratio was 
significantly elevated in women with preeclampsia and suggested its potential prognostic 
value (20). However, a limitation of that study was that it was conducted in the third 
trimester, focusing solely on late-onset preeclampsia cases. Our findings show 
significantly higher monocyte/HDL-C values throughout all trimesters in pregnancies 
with complications compared to uncomplicated pregnancies (Figure 1). Considering that 
pregnancy complications can adversely affect pregnancy outcomes and pose risks to both 
maternal and fetal health (1), identification of biomarkers capable of predicting their 
development as early as the first trimester would be of great importance. Our results 
indicate that the likelihood of developing complications is approximately 11 times higher 
if the monocyte/HDL-C ratio is elevated in the first trimester, and such association 
remains significant even after adjusting for traditional risk factors for pregnancy 



65 
 
 

complications (Table IV). To the best of our knowledge, no research has examined the 
relationship between the monocyte/HDL-C ratio in the first trimester of pregnancy and 
the risk of developing complications. Furthermore, our study encompassed a wider range 
of complications, suggesting that this parameter could potentially be applied not only for 
assessing the risk of hypertensive disorders in pregnancy, but also for GDM and IUGR. 
Given that this study did not find any differences in HDL-C concentrations during the 
first trimester, and that most previous studies did not observe differences in monocyte 
counts between pregnant women with and without complications, our results point out 
that the combination of these two parameters may be valuable for early risk assessment 
of pregnancy complications. 

According to our knowledge so far, this study is the first in the territory of Serbia 
that examines the importance of the monocyte/HDL-C ratio as a predictor of pregnancy 
complications. However, several limitations should be mentioned. Considering the 
relatively small sample size, our preliminary findings need to be validated in a larger 
study. Furthermore, given that our research included a variety of pregnancy 
complications, future studies should investigate the significance of the monocyte/HDL-
C ratio for each complication individually. Although this study focused on the total 
number and relative proportion of leukocyte subpopulations, as they are widely available 
and routinely monitored during pregnancy, the lack of other inflammation markers could 
be considered a limitation. Additionally, other components of HDL particles were not 
determined, nor were their functional properties examined, which should be addressed in 
future research. 

Conclusion 
This study demonstrated that elevated monocyte/HDL-C ratios during the first 

trimester are associated with a higher risk of developing pregnancy complications. Our 
findings suggest that the monocyte/HDL-C ratio might serve as a simple and cost-
effective early prognostic biomarker. Since the monocyte count is routinely determined 
as part of a complete blood count and HDL-C concentration is also a standard test, 
combining these two parameters could facilitate and improve the prevention of pregnancy 
complications. 
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Kratak sadržaj 
Komplikacije u trudnoći povećavaju rizik za razvoj kardiovaskularnih oboljenja u kasnijem 

životu majke i deteta. Inflamacija je zajednički mehanizam koji se nalazi u osnovi razvoja 
komplikacija u trudnoći i ateroskleroze. Cilj rada je bio da se ispita da li se na osnovu odnosa 
monociti/HDL-holesterol može predvideti rizik za razvoj komplikacija u trudnoći. U istraživanju 
su učestvovale 84 trudnice, od kojih je 41 imala urednu trudnoću, a 43 trudnoću sa 
komplikacijama. Parametri lipidnog statusa su određeni enzimskim metodama, a broj i udeo 
leukocita na hematološkom analizatoru. Tokom prvog trimestra trudnoće sa komplikacijama bile 
su uočene značajno više koncentracije ukupnog holesterola (P < 0,01), holesterola u česticama 
lipoproteina niske gustine (LDL-h) (P < 0,01) i triglicerida (P < 0,001) nego u trudnoći bez 
komplikacija, dok razlike u koncentraciji holesterola u česticama lipoproteina visoke gustine 
(HDL-h) nisu bile značajne. Trudnice sa komplikacijama su imale značajno viši udeo monocita 
tokom cele trudnoće, a niže koncentracije HDL-h u drugom trimestru (P < 0,05). Utvrdili smo da 
je verovatnoća za razvoj komplikacija u trudnoći oko 11 puta veća ukoliko je u prvom trimestru 
odnos monociti/HDL-h povišen (OR: 11,42; 95%CI: 4,05–32,19; P < 0,001). Naši rezultati 
ukazuju da bi se odnos monociti/HDL-h mogao koristiti kao jednostavan i ekonomičan rani 
prognostički biomarker razvoja komplikacija u trudnoći. 

 
Ključne reči: trudnoća, komplikacije, odnos monociti/HDL-h 
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