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ORIGINAL  ARTICLE

HIDDEN SIGNALS IN PLACENTAL BIOCHEMISTRY:  

B. Ilkovska¹,  B. K. Trifunova², F. Ilkovski³, D. Gramatkovski , M. Avramovska4,  
P. Avramovski5, L. Todorovska6
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Abstract. Purpose: -

trimester screening. Materials and Methods: We conducted a retrospective cohort 

indicative values of Pregnancy-associated plasma protein-A (PAPP-A) expressed as 

-
Results: -

Conclusions: 
combined screening with maternal demographics, ultrasound, and biochemical mark-

values for maternal characteristics to enhance screening performance, reduce false 

risk pregnancies to facilitate informed decision-making, targeted check-ups, and rein-
force the role of integrated, personalized prenatal screening for optimizing maternal 
and fetal outcomes.
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INTRODUCTION

T
risomy 21, or Down syndrome, is the most 
common chromosomal abnormality in new-

is strongly associated with advancing maternal age 

provides
syndrome, and includes maternal age, measure-

-

-

PAPP-A MoM values in pregnancies with positive 

-

-
thermore supported by a conducted meta-analysis 

-
-

ues between healthy pregnant women and pregnant 

An international cohort study conducted in 2023 
-

-

PAPP-A concentrations, their reduced values are as-
sociated with adverse obstetric outcomes, such as 

with pregestational diabetes mellitus we observed 
how their PAPP-A MoM decreased by 12%. This is 

-
itive screening rates when appropriate adjustments 

PAPP-A levels are associated with abnormal tro-

-

MATERIALS AND METHODS

Study design and Population

This retrospective cohort study includes data col-

-

January 1, 2020, and December 31, 2024. Screen-

-

-

Inclusion and Exclusion Criteria

Inclusion Criteria:

 Singleton pregnancies undergoing routine screen-
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with appropriate MoM values.

 Ultrasound measurements, including nuchal 

 
-

and pregestational diabetes status.

 Twin pregnancy.

 -

 Incomplete or missing ultrasound measurements.

 -

Biochemical Analysis

Maternal blood samples were collected at the Depart-

using the Immulite 2000 XPi immunoassay system 

-
-

Ultrasound Examination

-
-
-

screening protocols.

Maternal Demographic and Clinical Data

-
-

Risk Assessment

-

-

Statistical Analysis

Statistics version 13 alongside DEScriptive statis-

-

variables. Correlations between maternal charac-

as appropriate. A two-tailed p-value < 0.05 was con-
-

-

RESULTS

-

-
tational age showed similar patterns and are also 

-
-

betes status are presented as summary numbers 

to previous pregnancies with Trisomy 21, 1,402 

3 pregnant women reported a positive history, and 

185 pregnant women reported no previous preg-
nancies with Trisomy 21, while 2 pregnant women 

status.

Maternal weight showed similar distributions be-

-
ence between them.

-
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Table 1.

Variable Healthy pregnant women with low risk Pregnant women with high risk for Down  syndrome 

 
 

 

Mode of conception  
 

 
 

 
 

 

 
 

 
 

Table 2. 

Variable Healthy pregnant women with Pregnant women with high risk for Down  
P
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-
-

-

Similarly, the corrected PAPP-A MoM values were 

-

T

                  

Fig. 1. 
PAPP-A MoM, and corrected PAPP-A MoM, compared be-
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DISCUSSION

This study provides a comprehensive analysis 
-

sound parameters in healthy pregnancies in compari-
-

al., which made the same observations in a Bulgarian 

-

consistent with prior epidemiological studies dem-

-
sented a measureable increase inside the baseline 

despite there only being a minimal increase in 
-

-
-

-
parison to maternal age, des -

-

treatments and oocyte competence and who noted 

T -

-

has shown that preimplantation genetic testing on 
-

and limited in the data collected thus limiting the abil-

as congenital anomalies, macrosomia and varied 
-

tionship cannot be created between diabetes and 
chromosomal abnormalities, as hyperglycemia could 

-
-

ties. Further studies are needed as to give a clear 

-

that have reported previous pregnancies with posi-
tive Trisomy 21. An observation that stays consistent 

with special emphasis on cases where there were 

-

The study by Hristova et al. conducted in pregnant 
-

Interestingly, NT values were slightly lower in the 

-

Trisomy 21 cases, as well as interobserver variability 
in NT measurements. Furthermore, this observation 
is supported by NT MoM values, as they as well were 
more stable in healthy pregnancies while showing a 

early pregnancies. 

Although we observed slightly lower CRL values 

-
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when interpreted together with NT and biochemical 

Both raw and corrected PAPP-A MoM values were 

-
-
-

-

-

-
ther enhances predictive accuracy, consistent with 
international screening protocols. The variability ob-

Limitations of the Study

This study has several limitations that should be 
-

-
-

acteristics.

-
els, including PAPP-A. Also, the ultrasound measure-

-

in the measurement.

-

which incluDES -
-

-
-
-

-

-

screening algorithms.

This study has several limitations, including its retro-
spective des

Future prospective multicenter studies with larger 

trimester screening strategies.

CONCLUSION

maternal age and decreased PAPP-A MoM which 

abnormality.

-
sidering maternal characteristics such as the pa-

-

-
tives/negatives appearing with in testing.

-
-

-
comes.

-

studies with larger and more diverse populations are 

-
sessment.
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