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Summary

Objective: To summarize contemporary clinical algorithms for the management of high-
risk pregnancy and to integrate international recommendations with regional clinical
experience.

Methods: Narrative review of international guidelines (ACOG, FIGO, NICE, WHO) and
peer-reviewed literature, including data from Bulgarian obstetric practice.

Results: Algorithm-based management improves early risk stratification, standardizes
care, and supports individualized decision-making in hypertensive disorders, gestational
diabetes, fetal growth abnormalities, and combined maternal—fetal risk.

Conclusion: Clinical algorithms represent a cornerstone of modern high-risk pregnancy
management. Integration of regional data enhances applicability without compromising
international relevance.

Key words: Clinical algorithms, fetal growth restriction, gestational diabetes, high-risk
pregnancy, preeclampsia, risk stratification

Introduction

High-risk pregnancy remains one of the most complex and resource-inten-
sive areas of modern obstetric care. Despite substantial advances in prena-
tal screening, fetal surveillance, and perinatal medicine, high-risk pregnancies
continue to account for a disproportionate share of maternal and perinatal
morbidity and mortality worldwide. Global epidemiological data indicate that
hypertensive disorders of pregnancy, gestational diabetes mellitus, and placen-
tal dysfunction remain among the leading contributors to maternal mortality,
stillbirth, and long-term offspring morbidity (Say et al. 2014; Huang et al. 2025).
Demographic and epidemiological trends, including delayed childbearing, in-
creasing prevalence of obesity, metabolic syndrome, chronic hypertension,
diabetes mellitus, autoimmune disease, and the widespread use of assisted
reproductive technologies, have contributed to a steady rise in the proportion
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of pregnancies classified as high risk (American College of Obstetricians and
Gynecologist 2020; Vogel et al. 2015; Cunningham et al. 2022).

Hypertensive disorders of pregnancy, gestational diabetes mellitus, and dis-
orders of fetal growth remain the leading contributors to adverse pregnancy
outcomes, including preterm birth, stillbirth, and long-term maternal and off-
spring morbidity. These conditions frequently coexist, share overlapping patho-
physiological mechanisms such as endothelial dysfunction and placental mal-
adaptation, and evolve dynamically throughout gestation, further complicating
clinical decision-making (Gordijn et al. 2016; Rana et al. 2019). Consequently,
obstetric care for high-risk pregnancy requires both early identification of risk
and continuous reassessment, and timely coordinated intervention.

Clinical algorithms have emerged as a cornerstone of contemporary obstet-
ric practice, offering structured, stepwise approaches to diagnosis, surveil-
lance, and management. By integrating clinical data, laboratory parameters,
imaging findings, and gestational age-specific thresholds, algorithms aim to
standardize care, reduce inter-clinician variability, and improve adherence to
evidence-based recommendations (Grant and Booth 2009). Algorithm-based
care has been associated with improved maternal and perinatal outcomes in
high-risk pregnancies, where delays in diagnosis or inconsistencies in manage-
ment may have serious consequences.

International professional organizations, including ACOG, FIGO, NICE,
ISUOG, and the WHO, have increasingly incorporated algorithmic frame-
works into their guidelines for the management of hypertensive disorders,
gestational diabetes, and fetal growth restriction (World Health Organi-
zation 2013; NICE 2019; American College of Obstetricians and Gynecol-
ogists 2020; ISUOG 2020). However, implementation of these algorithms
in real-world clinical settings varies widely, influenced by local resources,
healthcare organizations, and population-specific risk profiles. Regional
and national experience plays a critical role in bridging the gap between
global recommendations and everyday clinical practice. Data from Bulgari-
an obstetric centers indicate that international screening and management
algorithms can be successfully adapted to regional settings, maintaining di-
agnostic accuracy and clinical effectiveness (Kirovakov and Gyokova 2025).
Furthermore, regional research has contributed valuable insights into mod-
ifying factors such as inherited thrombophilia and oxidative stress, which
may influence early screening parameters and disease progression in high-
risk pregnancies (Kirovakov 2025; Kirovakov et al. 2025).

Unlike existing guideline summaries, this review integrates structured clini-
cal algorithms with region-specific evidence from Bulgarian obstetric practice,
highlighting practical adaptations, feasibility, and risk modifiers relevant to
Eastern European populations.

Methodology

This review was conducted using a structured narrative approach, integrating in-
ternational guidelines, peer-reviewed literature, and regional clinical experience
(Ferrari 2015). Narrative reviews are particularly suited to complex clinical top-
ics where synthesis of heterogeneous evidence, guideline recommendations,
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and real-world practice is required (Grant and Booth 2009). The methodology
was designed to provide a comprehensive synthesis of evidence-based clinical
algorithms for high-risk pregnancy and highlight their applicability in routine
obstetric care.

Literature search and selection

A systematic search was performed across multiple electronic databases,
including PubMed, Scopus, Web of Science, and Google Scholar, covering
the period from January 2000 to December 2025. Search terms included

n o nou

combinations of: “high-risk pregnancy”, “clinical algorithms”, “hypertensive
disorders of pregnancy”, “gestational diabetes mellitus”, “fetal growth re-
striction”, “risk stratification”, and “thrombophilia”. Additional searches
targeted national and regional publications to capture data from Bulgarian
clinical practice.

Inclusion criteria were:

1. Original research, systematic reviews, or meta-analyses focused on the
clinical management of high-risk pregnancy.

2. Publications presenting structured clinical algorithms or decision-support
models.

3. Guidelines and consensus statements from recognized international or-
ganizations (ACOG, FIGO, NICE, WHO).

4. Regional studies providing evidence on implementation, feasibility, or out-
comes in Bulgarian or Eastern European populations.

Exclusion criteria included:

+ Case reports or small case series (<10 subjects) unless highly relevant to
rare conditions.

+ Articles not published in English or Bulgarian.

+ Non-clinical basic science studies without translational relevance.

Data extraction and synthesis

Data were extracted independently by two reviewers and included: study de-
sign, population characteristics, algorithm components, outcomes, and evi-
dence of feasibility in regional practice. A narrative synthesis was conducted,
focusing on:

+ screening strategies;

+ surveillance protocols;

+ intervention thresholds;

+ integration of maternal and fetal risks.

Flowcharts were developed to represent algorithm pathways for hypertensive

disorders, gestational diabetes mellitus, fetal growth restriction, and combined
maternal-fetal risk.
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Regional evidence integration

Bulgarian clinical experience was incorporated through published studies,
institutional protocols, and registry data, providing practical insights into the
feasibility, effectiveness, and adaptability of the algorithm (Table 1).

Definition and risk stratification

High-risk pregnancy is defined as a pregnancy in which maternal, fetal, or pla-
cental factors significantly increase the likelihood of adverse outcomes com-
pared with the general obstetric population (Cunningham et al. 2022). Early
identification of risk allows for preventive strategies, intensified surveillance,
and timely intervention.

First-trimester combined screening models incorporating maternal history,
biochemical markers, and uterine artery Doppler assessment have demonstrat-
ed improved predictive accuracy for preeclampsia and fetal growth restriction
(Rolnik et al. 2017). In Bulgarian clinical practice, similar models have been suc-
cessfully implemented, showing good concordance with international screen-
ing strategies and feasibility in routine care (Kirovakov and Gyokova 2025).

Inherited thrombophilia represents an additional modifier of obstetric risk.
Alterations in first-trimester biochemical screening parameters associated
with thrombophilia highlight the need for individualized early risk assessment
(Kirovakov et al. 2024).

Algorithm for hypertensive disorders of pregnancy

Hypertensive disorders of pregnancy remain among the leading causes of
maternal and perinatal mortality globally (Say et al. 2014). Algorithm-based
management enables early diagnosis, standardized monitoring, and appropriate
timing of delivery (Fig. 1).

Table 1. Overview of high-risk pregnancy clinical algorithms.

Algorithm

Hypertensive
disorders of
pregnancy

Gestational
diabetes mellitus
(GDM)

Fetal growth
restriction (FGR)

Combined
maternal-fetal risk

Key components

- First-trimester risk assessment (maternal

history, MAP, uterine artery Doppler,

PAPP-A/hCG) - Preventive low-dose aspirin

- Blood pressure monitoring - Angiogenic biomarkers
(sFIt-1/PIGF) for disease progression

- Screening at 24-28 weeks (OGTT)

- Lifestyle modification (diet, exercise)

- Pharmacological therapy (insulin, oral agents)
- Fetal growth surveillance (ultrasound)

- Diagnosis via ultrasound biometric

parameters - Doppler assessment

(umbilical artery, MCA, ductus venosus)

- Surveillance scheduling- Timing of delivery based
on severity

- Integrated assessment of overlapping conditions
(e.g., preeclampsia + FGR, thrombophilia +
recurrent pregnancy loss) - Multidisciplinary care-
Individualized monitoring and intervention

Evidence source

Rolnik et al. 2017;
Zeisler et al. 2016

ADA 2023; Landon
et al. 2009; Ali 2025

Lees et al. 2015;
Papastefanou et al.
2023

Cunningham et al.
2022

Regional / Bulgarian contribution

Implementation of first-trimester
screening protocols in Bulgarian
tertiary centers; integration of
oxidative stress markers in risk
assessment

Standardized treatment protocols
in Bulgarian centers demonstrating
reduced neonatal complications

Regional data confirming Doppler-

based surveillance efficacy; first-

trimester predictors influenced by
maternal thrombophilia

Structured algorithms for inherited
thrombophilia and adverse
pregnancy outcomes; adaptation
for local healthcare resources

Level of evidence

I - 1l (Randomized
trials, guidelines)

I -1l (Guidelines,
RCTSs)

Il - 11l (Prospective
cohort, RCTs,
guidelines)

I1- 11l (Guidelines,
cohort studies,
expert consensus)

Table notes: MAP: Mean Arterial Pressure; PAPP-A: Pregnancy-associated plasma protein A; hCG: Human chorionic gonadotropin, sFlt-
1/PIGF: Soluble fms-like tyrosine kinase-1 / Placental growth factor ratio; MCA: Middle cerebral artery.
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Contemporary algorithms emphasize first-trimester screening using mater-
nal characteristics, mean arterial pressure, uterine artery Doppler, and biochem-
ical markers. Preventive administration of low-dose aspirin in high-risk women
has been shown to significantly reduce the incidence of preterm preeclampsia
(Rolnik et al. 2017). These findings underpin current international recommen-
dations from FIGO, NICE, and ACOG. The Bulgarian Society of Obstetrics and
Gynecology supports the clinical utility of first-trimester screening algorithms
for both preeclampsia and fetal growth restriction, reinforcing their applicability
in regional healthcare settings (Gyokova et al. 2024).

In cases of suspected disease progression, angiogenic biomarkers such
as the sFIt-1/PIGF ratio further improve diagnostic accuracy and guide clini-
cal decision-making, particularly in differentiating placental disease from oth-
er hypertensive conditions (Zeisler et al. 2016). Oxidative stress has been in-
creasingly recognized as a contributing mechanism in hypertensive disorders
of pregnancy, with potential implications for adjunctive preventive strategies
incorporated into comprehensive clinical algorithms (Kirovakov 2025).

Algorithm for gestational diabetes mellitus

Gestational diabetes mellitus (GDM) affects up to 14% of pregnancies world-
wide and is associated with adverse maternal and neonatal outcomes, includ-
ing macrosomia, shoulder dystocia, and long-term metabolic disease (Metzger
et al. 2008; Hod et al. 2025; ADA 2023; Erkul and Erbas 2024).

Algorithm-based management includes universal screening at 24-28 weeks
of gestation, typically using an oral glucose tolerance test, followed by struc-
tured lifestyle modification, pharmacological therapy when glycemic targets
are not achieved, and ultrasound surveillance of fetal growth (Hillier et al.
2021). International recommendations from the ADA, WHO, and FIGO support
these approaches (Fig. 1). Randomized trials have demonstrated that struc-
tured treatment protocols reduce neonatal complications and cesarean deliv-
ery rates (Landon et al. 2009). Regional experience confirms the importance
of standardized algorithms in optimizing perinatal outcomes in pregnancies
complicated by GDM (Boyadzhieva et al. 2012; Koleva et al. 2021)

The Bulgarian Society of Obstetrics and Gynecology gives the following rec-
ommendations regarding nutrition, nutritional supplements, and body weight in
women with diabetes:

+ Overweight women (BMI>27 kg/m2) should be advised to normalize their BMI
before pregnancy through diet, physical activity, and individualized measures.

+ Taking 5 mg/day of folic acid is advised, starting several months before
pregnancy and continuing until 12 weeks of age, in order to minimize the
risks of neural tube defects (NTD). The recommended dose is higher than
that for the general population because in patients with pre-pregnancy
diabetes, the incidence of fetal NTD is 0.19% compared to 0.07% for the
population without diabetes.

+ Before pregnancy, HbA1c levels are monitored monthly.

« If necessary, therapy is intensified in order to optimize glycemic control.

+ Before pregnancy, the goal is to maintain fasting blood sugar levels
between 5 and 7 mmol/l and HbA1c below 6.5%.
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Figure 1. Algorithm-based management of hypertensive disorders and gestational diabetes mellitus.

In pregnant women with gestational diabetes mellitus and fasting blood sug-
ar below 5.3 mmol/I, treatment with diet and a change in exercise regimen is
initiated. If blood sugar normalization (fasting and postprandial) is not achieved
within 1-2 weeks, insulin treatment is recommended (if insulin is refused, met-
formin is acceptable).

Algorithm for fetal growth abnormalities

Fetal growth restriction (FGR) is associated with increased risks of stillbirth,
neonatal morbidity, and long-term cardiovascular disease. Evidence-based al-
gorithms emphasize accurate diagnosis, Doppler-based surveillance, and indi-
vidualized timing of delivery (Lees et al. 2015). Doppler ultrasound assessment
of the umbilical artery, middle cerebral artery, and ductus venosus plays a cen-
tral role in monitoring placental insufficiency and guiding delivery decisions, as
reflected in ISUOG practice guidelines (ISUOG 2020).

National experience confirms the clinical value of Doppler-based surveil-
lance in pregnancies complicated by fetal growth abnormalities (Yordanova-Ig-
natova et al. 2024). Emerging evidence suggests that first-trimester predictors,
including biochemical markers influenced by inherited thrombophilia, may en-
hance early identification of pregnancies at risk for FGR (Kirovakov et al. 2025).
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Combined maternal-fetal risk algorithms

Many high-risk pregnancies involve overlapping maternal and fetal conditions,
such as preeclampsia combined with fetal growth restriction or thrombophilia
associated with recurrent pregnancy loss and placental dysfunction. Integrat-
ed algorithms are particularly valuable in these complex scenarios, where sin-
gle-condition guidelines may be insufficient or conflicting (NICE 2019; Cunning-
ham et al. 2022; Papastefanou et al. 2023).

A structured algorithm for the prevention of adverse pregnancy outcomes in
women with inherited thrombophilia has been proposed, emphasizing early diag-
nosis, targeted surveillance, and individualized intervention (Kirovakov et al. 2024).
This approach aligns with international guidance from RCOG and the American
College of Chest Physicians, which emphasizes risk-based thromboprophylaxis
and individualized management in pregnancy (RCOG 2015; Bates et al. 2018).

Role of clinical algorithms in modern obstetrics

Clinical algorithms reduce inter-clinician variability, improve adherence to evi-
dence-based guidelines, and enhance maternal and perinatal safety. Experience
from Bulgarian tertiary centers demonstrates that algorithm-based manage-
ment is feasible, clinically effective, and adaptable to local healthcare systems
(Koleva et al. 2021; Kirovakov et al. 2024; Yordanova-Ignatova et al. 2024). Fur-
thermore, standardized algorithms provide a foundation for future integration
of digital decision-support tools and artificial intelligence in obstetric care.

Discussion

This review highlights the central role of clinical algorithms in the contemporary
management of high-risk pregnancy, emphasizing their value in structuring care,
improving early risk identification, and supporting timely clinical decision-making.
As the prevalence and complexity of high-risk pregnancies continue to increase,
the need for standardized yet adaptable management frameworks has become
increasingly apparent. One of the key strengths of algorithm-based care is its
ability to integrate multiple dimensions of risk, including maternal characteristics,
biochemical markers, imaging findings, and gestation-specific thresholds. In con-
ditions such as hypertensive disorders of pregnancy and fetal growth restriction,
where disease progression may be rapid and unpredictable, structured algorithms
facilitate earlier diagnosis and more consistent surveillance, which are critical for
optimizing maternal and perinatal outcomes (Lees et al. 2015; Zeisler et al. 2016).
The incorporation of first-trimester screening models into clinical algorithms rep-
resents a major advance in the management of high-risk pregnancies. Evidence
supporting early risk stratification for preeclampsia and fetal growth restriction
has led to effective preventive strategies, including low-dose aspirin prophylaxis
and individualized monitoring schedules. Importantly, regional data from Bulgarian
obstetric practice demonstrate that such screening algorithms can be successful-
ly implemented outside highly specialized research settings, achieving outcomes
comparable to those reported in international studies (Koleva et al. 2021), thus
underscoring the generalizability of algorithm-based approaches when adapted
to local healthcare systems. Another important aspect addressed in this review
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is the management of overlapping maternal and fetal conditions. High-risk preg-
nancies frequently involve combinations of disorders, such as preeclampsia with
fetal growth restriction or gestational diabetes mellitus with macrosomia. In these
complex scenarios, single-condition guidelines may be insufficient or even con-
flicting. Integrated clinical algorithms allow prioritization of competing risks and
support multidisciplinary decision-making, aligning maternal and fetal indications
for intervention. Recent regional work proposing structured algorithms for inherit-
ed thrombophilia and adverse pregnancy outcomes further illustrates the potential
of personalized, algorithm-guided care (Kirovakov et al. 2024).

The pathophysiological mechanisms underlying high-risk pregnancy also war-
rant consideration in algorithm development. Emerging evidence regarding the role
of oxidative stress, endothelial dysfunction, and placental maladaptation suggests
that future algorithms may benefit from incorporating mechanistic biomarkers and
adjunctive preventive strategies (Kirovakov 2025). While such approaches require
further validation, they represent a promising direction for enhancing the precision
of obstetric care. Despite their advantages, clinical algorithms have inherent limita-
tions. Strict adherence without consideration of individual patient context may lead
to overmedicalization or delayed recognition of atypical presentations.

Additionally, variability in resource availability, particularly in low- and mid-
dle-income settings, may limit the feasibility of certain algorithm components,
such as advanced biomarker testing. Therefore, algorithms should be viewed as
decision-support tools that would complement, rather than replace, clinical ex-
pertise. The integration of digital health technologies and artificial intelligence
represents an important future direction for algorithm-based obstetric care. Dig-
ital decision-support systems have the potential to automate risk stratification,
improve adherence to guidelines, and facilitate real-time clinical decision-making.
However, successful implementation will depend on robust validation, clinician
engagement, and careful consideration of ethical and data governance issues.

Clinical algorithms constitute a fundamental component of modern high-
risk pregnancy management. When grounded in international evidence and
informed by regional clinical experience, such algorithms can enhance the con-
sistency of care, support individualized decision-making, and improve maternal
and perinatal outcomes. Ongoing refinement, validation, and contextual adap-
tation of these algorithms will be essential to meet the evolving challenges of
contemporary obstetric practice.

On the other hand, despite their advantages, clinical algorithms have inherent
limitations. As this review is based on a narrative synthesis, it may be subject
to selection bias, and a heterogeneity in regional data limits direct quantitative
comparison across studies. In addition, variability in healthcare resources may
limit the feasibility of certain algorithm components, such as advanced bio-
marker testing, especially in tertiary centers outside the hospital. Nevertheless,
narrative integration allows contextual interpretation of algorithm applicability
in real-world practice and supports individualized clinical decision-making.

Conclusion

Clinical algorithms represent a cornerstone of contemporary high-risk
pregnancy management. When aligned with international guidelines and
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adapted to regional practice, they improve maternal and perinatal outcomes
while supporting individualized clinical decision-making. Integration of regional
evidence, including Bulgarian clinical experience, strengthens the applicability
and relevance of algorithm-based obstetric care.

Additional information

Conflict of interest

The authors have declared that no competing interests exist.

Ethical statements

The authors declared that no clinical trials were used in the present study.

The authors declared that no experiments on humans or human tissues were per-
formed for the present study.

The authors declared that no informed consent was obtained from the humans,
donors or donors'’ representatives participating in the study.

The authors declared that no experiments on animals were performed for the present
study.

The authors declared that no commercially available immortalised human and ani-
mal cell lines were used in the present study.

Use of Al

No use of Al was reported.

Funding

No funding was reported.

Author contributions

All authors have contributed equally.

Author ORCIDs

Ahamed Akkeel Anzaar @ https://orcid.org/0009-0004-3196-0044
Antonia Andreeva © https://orcid.org/0009-0001-1399-6586
Kamelia Dimitrova © https://orcid.org/0009-0005-3471-0566

Data availability

All of the data that support the findings of this study are available in the main text or
Supplementary Information.

References

ADA [American Diabetes Association] (2023) Management of diabetes in pregnan-
cy: Standards of medical care in diabetes—2023. Diabetes Care 46: 254-266.
https://doi.org/10.2337/dc23-S015

Ali N (2025) Early screening for gestational diabetes mellitus and pregnancy outcomes:
A systematic review. Cureus. https://doi.org/10.7759/cureus.85713

JBCR 19: 107-118 (2026), DOI: 10.3897/jbcr.e184929 115


https://orcid.org/0009-0004-3196-0044
https://orcid.org/0009-0001-1399-6586
https://orcid.org/0009-0005-3471-0566
https://doi.org/10.2337/dc23-S015
https://doi.org/10.7759/cureus.85713

Ahamed Akkeel Anzaar et al.: Clinical algorithms in high-risk pregnancy

American College of Obstetricians and Gynecologists (2020) Gestational hypertension
and preeclampsia: ACOG Practice Bulletin No. 222. Obstetrics & Gynecology 135:
€237-e260. https://doi.org/10.1097/A0G.0000000000003891

Bates SM, Rajasekhar A, Middeldorp S, McLintock C, Rodger M, James AH, Vazquez SR,
Greer |A, Riva JJ, Bhatt M, Schwab N, Barrett D, LaHaye A, Rochwerg B (2018) Ameri-
can Society of Hematology 2018 guidelines for management of venous thromboem-
bolism: Venous thromboembolism in the context of pregnancy. Chest 154: 349-378.
https://doi.org/10.1182/bloodadvances.2018024802

Boyadzhieva MV, Atanasova |, Zacharieva S, Tankova T, Dimitrova V (2012) Compara-
tive analysis of current diagnostic criteria for gestational diabetes mellitus. Obstetric
Medicine 5: 71-77. https://doi.org/10.1258/0m.2011.110073

Dimitrova V, Ibryam |, Jinkova Ts, Hristova Y, Tankova Ts (2026) Diabetes in pregnancy
[Internet] Sofia: Bulgarian Society of Obstetrics and Gynecology; [cited 2026 Jan 8].
https://bsobgyn.com/guidelines/akusherstvo/1.%D0%94%D0%B8%D0%B0%D0%B1
%D0%B5%D1%82-%D0%B1%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D
0%BE%D1%81%D1%82.pdf

Cunningham FG, Leveno KJ, Dashe JS, Hoffman BL, Spong C, Casey BM (2022) Williams
Obstetrics. 26™ edn. McGraw-Hill, New York, 1328 pp.

Erkul A, Erbas O (2024) Complications of gestational diabetes: An overview. Journal
of Experimental and Basic Medical Sciences 5: 170-179. https://doi.org/10.5606/
jebms.2024.1087

Ferrari R (2015) Writing narrative style literature reviews. Epidemiology and Psychiatric
Sciences 24: 230-235. https://doi.org/10.1179/2047480615Z.000000000329

Gordijn SJ, Beune IM, Thilaganathan B, Papageorghiou A, Baschat AA, Baker PN, Silver
RM, Wynia K, Ganzevoort W (2016) Consensus definition of fetal growth restriction:
A Delphi procedure. Ultrasound in Obstetrics & Gynecology 48: 333-339. https://doi.
org/10.1002/u0g.15884

Grant MJ, Booth A (2009) A typology of reviews: An analysis of 14 review types and
associated methodologies. Health Information & Libraries Journal 26: 91-108.
https://doi.org/10.1111/j.1471-1842.2009.00848.x

Gyokova E, Hristova-Atanasova E, Iskrov G (2024) Preeclampsia Management and
Maternal Ophthalmic Artery Doppler Measurements between 19 and 23 Weeks
of Gestation. Journal of Clinical Medicine 13: 950. https://doi.org/10.3390/
jcm13040950

Hillier TA, Pedula KL, Ogasawara KK, Vesco KK, Oshiro CES, Lubarsky SL, Van Marter
J (2021) A pragmatic, randomized clinical trial of gestational diabetes screening.
The New England Journal of Medicine 384: 895-904. https://doi.org/10.1056/NE-
JMo0a2026028

Hod M, Kapur A, Sacks DA, Hadar E, Agarwal M, Di Renzo GC, Roura LC, Mcintyre HD,
Morris JL, Divakar H (2025) The International Federation of Gynecology and Obstet-
rics (FIGO) Initiative on gestational diabetes mellitus: A pragmatic guide for diag-
nosis, management, and care. International journal of gynaecology and obstetrics:
the official organ of the International Federation of Gynaecology and Obstetrics 131:
$173-211. https://doi.org/10.1016/S0020-7292(15)30033-3

Huang J, Man Y, Shi Z, Fu X, Shi W, Liang X (2025) Global, regional, and national bur-
den of maternal disorders, 1990-2021: a systematic analysis from the global bur-
den of disease study 2021. BMC Public Health 25(1): 2576. https://doi.org/10.1186/
$12889-025-23814-w

JBCR 19: 107-118 (2026), DOI: 10.3897/jbcr.e 184929 116


https://doi.org/10.1097/AOG.0000000000003891
https://doi.org/10.1182/bloodadvances.2018024802
https://doi.org/10.1258/om.2011.110073
https://bsobgyn.com/guidelines/akusherstvo/1.%D0%94%D0%B8%D0%B0%D0%B1%D0%B5%D1%82-%D0%B1%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82.pdf
https://bsobgyn.com/guidelines/akusherstvo/1.%D0%94%D0%B8%D0%B0%D0%B1%D0%B5%D1%82-%D0%B1%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82.pdf
https://bsobgyn.com/guidelines/akusherstvo/1.%D0%94%D0%B8%D0%B0%D0%B1%D0%B5%D1%82-%D0%B1%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82.pdf
https://doi.org/10.5606/jebms.2024.1087
https://doi.org/10.5606/jebms.2024.1087
https://doi.org/10.1179/2047480615Z.000000000329
https://doi.org/10.1002/uog.15884
https://doi.org/10.1002/uog.15884
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.3390/jcm13040950
https://doi.org/10.3390/jcm13040950
https://doi.org/10.1056/NEJMoa2026028
https://doi.org/10.1056/NEJMoa2026028
https://doi.org/10.1016/S0020-7292(15)30033-3
https://doi.org/10.1186/s12889-025-23814-w
https://doi.org/10.1186/s12889-025-23814-w

Ahamed Akkeel Anzaar et al.: Clinical algorithms in high-risk pregnancy

ISUOG [Practice Guidelines Committee] (2020) ISUOG practice guidelines: Diagnosis and
management of small-for-gestational-age fetus and fetal growth restriction. Ultra-
sound in Obstetrics & Gynecology 56: 298-312. https://doi.org/10.1002/u0g.22134

Kirovakov Z (2025) Oxidative stress, dietary supplementation and hypertensive disorders
in pregnancy: A review. Acta Medica Bulgarica 52: 95-100. https://doi.org/10.2478/
AMB-2025-0067

Kirovakov Z, Gyokova E (2025) First-trimester screening and prevention for preeclamp-
sia and fetal growth restriction: Perspective in Bulgaria. Journal of IMAB 31: 6352-
6360. https://doi.org/10.5272/jimab.2025313.6352

Kirovakov Z, Hinkova N, Konova E (2025) The impact of inherited thrombophilia on
first-trimester combined screening parameters. Acta Medica Bulgarica 51: 22-27.
https://doi.org/10.2478/AMB-2024-0073

Kirovakov Z, Konova E, Hinkova N, Markova S (2024) Algorithm for prevention of re-
current pregnancy loss and adverse pregnancy outcomes in patients with inherited
thrombophilia. International Journal of Medical Science and Clinical Invention 11:
7226-7235. https://doi.org/10.18535/ijmsci/v11i8.02

Koleva G, Ivanova D, Petrova S (2021) Perinatal outcomes following standardized man-
agement of gestational diabetes mellitus. Akusherstvo i Ginekologia (Sofia) 60:
12-18.

Landon MB, Spong CY, Thom E, Carpenter MW, Ramin SM, Casey B, Wapner RJ, Varner
MW, Rouse DJ, Thorp Jr JM, Sciscione A, Catalano P, Harper M, Saade G, Lain KY,
Sorokin Y, Peaceman AM, Tolosa JE, Anderson GB (2009) A multicenter, randomized
trial of treatment for mild gestational diabetes. The New England Journal of Medicine
361: 1339-1348. https://doi.org/10.1056/NEJM0a0902430

Lees CC, Marlow N, Van Wassenaer-Leemhuis A, Arabin B, Bilardo CM, Brezinka C,
Calvert S, Derks JB, Diemert A, Duvekot JJ, Ferrazzi E, Frusca T, Ganzevoort W,
Hecher K, Martinelli P, Ostermayer E, Papageorghiou AT, Schlembach D, Schneider
KTM, Thilaganathan B, Todros T, Valcamonico A, Visser GHA, Wolf H (2015) 2-year
neurodevelopmental outcomes of the TRUFFLE study. The Lancet 385: 2162-2172.
https://doi.org/10.1016/S0140-6736(14)62049-3

Metzger BE, Lowe LP, Dyer AR, Trimble ER, Chaovarindr U, Coustan DR, Hadden DR, Mc-
Cance DR, Hod M, Mclintyre HD, Oats JJN, Persson B, Rogers MS, Sacks DA, HAPO
Study Cooperative Research Group (2008) Hyperglycemia and adverse pregnan-
cy outcomes. The New England Journal of Medicine 358: 1991-2002. https://doi.
org/10.1056/NEJM0a0707943

NICE [National Institute for Health and Care Excellence] (2019) Hypertension in preg-
nancy: diagnosis and management. NICE guideline, NG133. https://www.nice.org.uk/
guidance/ng133

Papastefanou |, Gyokova E, Gungil B, Syngelaki A, Nicolaides KH (2023) Prediction of
adverse perinatal outcome at mid-gestation. Ultrasound in Obstetrics & Gynecology
62: 195-201. https://doi.org/10.1002/u0g.26285

Rana S, Lemoine E, Granger JP, Karumanchi SA (2019) Preeclampsia: Pathophysiology,
challenges, and perspectives. Circulation 140: 1007-1019. https://doi.org/10.1161/
CIRCRESAHA.118.313276

RCOG [Royal College of Obstetricians and Gynaecologists] (2015) Reducing the risk of
venous thromboembolism during pregnancy and the puerperium Green-top Guide-
line No. 37a. https://www.rcog.org.uk/media/m4mbpjwi/gtg-no37a-2015_amend-
ed-2023.pdf

JBCR 19: 107-118 (2026), DO 10.3897/jbcr.e184929 17


https://doi.org/10.1002/uog.22134
https://doi.org/10.2478/AMB-2025-0067
https://doi.org/10.2478/AMB-2025-0067
https://doi.org/10.5272/jimab.2025313.6352
https://doi.org/10.2478/AMB-2024-0073
https://doi.org/10.18535/ijmsci/v11i8.02
https://doi.org/10.1056/NEJMoa0902430
https://doi.org/10.1016/S0140-6736(14)62049-3
https://doi.org/10.1056/NEJMoa0707943
https://doi.org/10.1056/NEJMoa0707943
https://www.nice.org.uk/guidance/ng133
https://www.nice.org.uk/guidance/ng133
https://doi.org/10.1002/uog.26285
https://doi.org/10.1161/CIRCRESAHA.118.313276
https://doi.org/10.1161/CIRCRESAHA.118.313276
https://www.rcog.org.uk/media/m4mbpjwi/gtg-no37a-2015_amended-2023.pdf
https://www.rcog.org.uk/media/m4mbpjwi/gtg-no37a-2015_amended-2023.pdf

Ahamed Akkeel Anzaar et al.: Clinical algorithms in high-risk pregnancy

Rolnik DL, Wright D, Poon LC, O'Gorman N, Syngelaki A, de Paco Matallana C, Akolekar R,
Cicero S, Janga D, Singh M, Molina FS, Persico N, Jani JC, Plasencia W, Papaioannou
G, Tenenbaum-Gavish K, Nicolaides KH (2017) Aspirin versus placebo in pregnancies
at high risk for preterm preeclampsia. The New England Journal of Medicine 377:
613-622. https://doi.org/10.1056/NEJMoa1704559

Say L, Chou D, Gemmill A, Tungalp O, Moller AB, Daniels J, Giilmezoglu AM, Temmerman
M, Alkema L (2014) Global causes of maternal death: A WHO systematic analysis.
The Lancet 383: 1066—1075. https://doi.org/10.1016/S2214-109X(14)70227-X

Vogel JP, Betran AP, Vindevoghel N, Souza JP, Torloni MR, Zhang J, Tuncalp O, Mori R,
Morisaki N, Ortiz-Panozo E, Hernandez B (2015) Use of the Robson classification to
assess caesarean section trends in 21 countries: a secondary analysis of two WHO
multicountry surveys. The Lancet Global Health 3: €260-70.

World Health Organization (2013) Diagnostic criteria and classification of hyperglycae-
mia first detected in pregnancy. WHO, Geneva. https://www.ncbi.nlm.nih.gov/books/
NBK169023/

Yordanova-lgnatova T, Neykova C, Ignatov P (2024) Quantitative Cardiotocography and
Doppler Ultrasound in the Detection of Hypoxia among Late-onset FGR. Proceedings
of the Bulgarian Academy of Sciences 77: 1694-1704. https://doi.org/10.7546/
CRABS.2024.11.14

Zeisler H, Llurba E, Chantraine F, Vatish M, Staff AC, Sennstrom M, Olovsson M, Bren-
necke SP, Stepan H, Allegranza D, Dilba P, Schoedl M, Hund M, Verlohren S (2016) Pre-
dictive value of the sFlt-1:PIGF ratio in women with suspected preeclampsia. The New
England Journal of Medicine 374: 13-22. https://doi.org/10.1056/NEJMoa1414838

JBCR 19: 107-118 (2026), DOI: 10.3897/jbcr.e 184929 118


https://doi.org/10.1056/NEJMoa1704559
https://doi.org/10.1016/S2214-109X(14)70227-X
https://www.ncbi.nlm.nih.gov/books/NBK169023/
https://www.ncbi.nlm.nih.gov/books/NBK169023/
https://doi.org/10.7546/CRABS.2024.11.14
https://doi.org/10.7546/CRABS.2024.11.14
https://doi.org/10.1056/NEJMoa1414838

	Clinical algorithms in high-risk pregnancy: Evidence-based and regional perspectives
	Summary
	Introduction
	Methodology
	Literature search and selection
	Data extraction and synthesis
	Regional evidence integration
	Definition and risk stratification
	Algorithm for hypertensive disorders of pregnancy
	Algorithm for gestational diabetes mellitus
	Algorithm for fetal growth abnormalities
	Combined maternal-fetal risk algorithms
	Role of clinical algorithms in modern obstetrics

	Discussion
	Conclusion
	Additional information
	References

