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Abstract Objective: To identify and characterize the latent anamnestic and genetic predictors that constitute a high-risk
profile for the development of catastrophic antiphospholipid syndrome (CAPS) in pregnant women, distinguishing it from
other secondary thrombotic microangiopathies (TMAS). Materials and Methods: A retrospective case-control study was
conducted. The main group consisted of 12 patients with a verified diagnosis of CAPS during pregnancy. Control groups
included 50 healthy pregnant women and patients with preeclampsia (PE) and HELLP syndrome. The study involved a
comprehensive analysis of medical history, clinical outcomes, and molecular genetic typing for polymorphisms in hemostasis
system genes (F5 Leiden, F2 Prothrombin, PAI-1) and folate cycle genes (MTHFR). Laboratory and instrumental (Doppler
ultrasonography) data were also analyzed. Results: Patients with CAPS exhibited a unique and maximally burdened risk
profile. The anamnestic blueprint was defined by a 100% incidence of pre-existing arterial hypertension and a positive family
history of thrombosis. The genetic code was pathognomonically characterized by a 100% frequency of the homozygous
mutant F5 Leiden (AA) genotype, combined with high rates of other prothrombotic mutations (F2, PAI-1). This profile was
associated with extreme laboratory abnormalities, including unprecedentedly high D-dimer levels (Median 1531.50 ng/mL),
severe renal injury (Creatinine Median 74.90 umol/L), and maximum titers of antiphospholipid antibodies, leading to severe
adverse obstetric outcomes (Median gestational age at delivery 35.0 weeks). Conclusion: CAPS in pregnancy is not a
stochastic event but a predetermined outcome in patients possessing a specific "blueprint” of latent risks. This blueprint
consists of a synergistic combination of a severely burdened anamnestic background and a high-risk multigenic
thrombophilia, centrally featuring the homozygous F5 Leiden mutation. Early identification of this profile during
preconception care is critical for risk stratification and the implementation of aggressive preventive strategies.
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1. Introduction

Catastrophic antiphospholipid syndrome (CAPS), or
Asherson's syndrome, represents the most devastating
manifestation of antiphospholipid syndrome (APS) and
stands as one of the most formidable challenges in modern
obstetrics and critical care medicine. It is a true medical
emergency, often described as a "thrombotic storm" or
"tsunami," characterized by the fulminant onset of widespread
microvascular thrombosis leading to rapid multi-organ
failure [1]. While CAPS is rare, accounting for less than 1%
of all APS cases, its clinical significance is amplified by its
catastrophic mortality rate, which can reach up to 50% even
with aggressive, multidisciplinary intervention in specialized
centers [3].

The relevance of this problem is particularly acute in the
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context of pregnancy, a physiological state of hypercoagulation
that can act as a powerful "second hit" trigger for the
manifestation of CAPS in predisposed individuals [5]. The
identification of such patients before the catastrophe unfolds
is a paramount, yet largely unresolved, clinical objective.
A significant body of research, including doctoral theses
by Petrova S.V. (2019) [7] on thrombotic risk in pregnancy
and lvanov D.M. (2021) [4] on the genetic determinants
of severe preeclampsia, has consistently highlighted the
urgent need for robust predictive models. These studies
emphasize that while our understanding of individual risk
factors has grown, the cumulative impact of co-existing
latent predispositions remains a "black box." The central,
unanswered question remains: why do some women with
APS navigate pregnancy with manageable complications,
while others are thrust into a life-threatening thrombotic storm?

This study is founded on the hypothesis that the
development of CAPS is not a random occurrence but rather
the culmination of a unique and powerful synergy between
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pre-existing, often overlooked, latent factors. We propose
that a specific "anamnestic and genetic blueprint” exists,
which predetermines an individual's susceptibility to this
catastrophic outcome. Therefore, the aim of this research
was to deconstruct this blueprint by identifying the specific
combination of latent clinical, anamnestic, and genetic
markers that define the profile of a patient at extreme risk for
developing CAPS during pregnancy.

2. Literature Review

The diagnostic framework for CAPS is based on the
preliminary classification criteria established by Asherson,
which require: 1) evidence of involvement of three or
more organs, systems, and/or tissues; 2) development of
manifestations simultaneously or in less than a week; 3)
histopathological confirmation of small vessel occlusion in
at least one organ/tissue; and 4) laboratory confirmation
of the presence of antiphospholipid antibodies (aPL) [2].
These criteria are essential for differentiating CAPS from
other thrombotic microangiopathies (TMAs) like severe
preeclampsia/HELLP syndrome or atypical HUS, as the
therapeutic strategies differ fundamentally.

The pathogenesis is often explained by the "two-hit"
theory, where the "first hit" is the baseline prothrombotic
state induced by aPL, and the "second hit" is a trigger (e.g.,
pregnancy, infection, surgery) that unleashes the thrombotic
cascade [1]. However, this model is increasingly seen as
incomplete. Emerging evidence suggests that the nature
and intensity of the "first hit" are not uniform. The presence
of co-factors, particularly hereditary thrombophilias like the
Factor V Leiden mutation, has been shown to exponentially
increase thrombotic risk in APS patients [Pengo V. et al., 2010].
Yet, most studies focus on the effect of single mutations or
clinical factors in isolation. A comprehensive analysis of the
cumulative burden of multiple latent predictors—combining
a deeply burdened medical history with a high-risk multigenic
profile—has not been adequately performed, especially in
the context of CAPS in pregnancy. This research aims to fill
that critical gap.

3. Research Methodology

An observational, retrospective case-control study was
conducted. The main study group comprised 12 patients who
developed CAPS during pregnancy, with the diagnosis
verified according to international criteria. The control and
comparison groups included 50 women with physiological
pregnancies, as well as cohorts of patients with severe
preeclampsia (PE, n=204) and HELLP syndrome.

Data collection involved a meticulous review of medical
records to extract detailed demographic, clinical, and
anamnestic information. Molecular genetic analysis was
performed using polymerase chain reaction (PCR) to identify
polymorphisms in key genes of the hemostasis and folate

systems, including F5 (G1691A - Leiden), F2 (G20210A -
Prothrombin), PAI-1 (675 5G/4G), MTHFR (C677T,
A1298C), and AGTR2 (G1675A).

A comprehensive panel of laboratory tests was analyzed,
including complete blood count, biochemical profiles (creatinine,
urea, LDH, homocysteine), coagulation studies (D-dimer),
and quantitative analysis of all classes of antiphospholipid
antibodies (anti-p2-glycoprotein | and anticardiolipin 1gG/IgM).
Instrumental data included Doppler ultrasonography of the
uteroplacental and fetal circulation. Statistical analysis was
performed using appropriate methods, with p<0.05 considered
statistically significant.

4. Analysis and Results

Clinical and Demographic Profile: Patients with CAPS
(Median age 29.0 years) were comparable in age to healthy
controls (p>0.05), indicating that age alone is not a primary
determinant. However, obstetric outcomes were catastrophic.
The median gestational age at delivery was only 35.0 [31.00-
36.00] weeks (vs. 39.0 in controls; p<0.001), reflecting the
necessity of premature termination to save maternal life.
This resulted in severely growth-restricted neonates, with
a median birth weight of 1800.0 g (vs. 3410.0 g in controls;
p<0.001) and length of 43.5 cm (vs. 53.0 cm in controls;
p<0.001). Multiparous women predominated in the CAPS
group (83.3%), suggesting previous adverse outcomes may
have been linked to undiagnosed APS.

The Anamnestic Blueprint: The Role of Latent Predictors:
Analysis revealed that CAPS patients possessed a maximally
burdened medical history. A history of arterial hypertension
was present in 100% (n=12) of cases (vs. 28.0% in controls;
p<0.001), signifying profound, chronic endothelial dysfunction.
Similarly, a positive family history of thrombosis was
identified in 100% (n=12) of CAPS patients (vs. 0.0% in
controls; p<0.001), pointing directly to a powerful hereditary
thrombophilic background. This profile was further compounded
by a high incidence of recurrent pregnancy loss (83.3%) and
preeclampsia in previous pregnancies (83.3%), confirming
that CAPS develops on a fertile ground of pre-existing, latent
systemic vulnerability.

The Genetic Code of Catastrophe: The genetic profile
of CAPS patients was unique and pathognomonic. The most
striking finding was a 100% (n=12) frequency of the
homozygous mutant F5 Leiden (AA) genotype. This genotype
was virtually absent in control and PE groups, establishing
it as a core latent genetic driver for CAPS. Homozygous F5
Leiden confers complete resistance to activated protein C,
leading to uncontrolled thrombin generation. This was not
an isolated defect; it was combined with a high frequency
of other high-risk homozygous genotypes, including F2
Prothrombin AA (33.3%) and PAI-1 4G/4G (25.0%), which
further amplify prothrombotic potential and suppress
fibrinolysis. Furthermore, 100% of CAPS patients were
carriers of mutant alleles in the MTHFR genes, contributing
to hyperhomocysteinemia and endothelial damage.
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Laboratory and Instrumental Correlates of the
Thrombotic Storm: The laboratory profile was a direct
reflection of the ongoing systemic catastrophe. Key findings
included:

Hematology: Moderate thrombocytopenia (Median 180.5
x1079/L) and microangiopathic hemolytic anemia (Hemoglobin
Median 110.0 g/L).

Biochemistry: Severe acute kidney injury was the
predominant organ failure, with maximal levels of creatinine
(Median 74.90 umol/L) and urea (Median 4.85 mmol/L)
(p<0.001 vs. all other groups). LDH (Median 284.50 U/L)
and homocysteine (Median 16.74 umol/L) were significantly
elevated.

Hemostasis & Immunology: The most definitive markers
were an extremely high D-dimer level (Median 1531.50
ng/mL), an order of magnitude higher than in other TMAS
(p<0.001), and maximally elevated titers of all classes of
antiphospholipid antibodies (p<0.001), confirming the
immuno-thrombotic nature of the disease.

Doppler Findings: Severe uteroplacental insufficiency
was evident, with significantly elevated Pulsatility Indices
(PI) in the uterine (Median 1.44) and umbilical arteries
(Median 1.05), and a compensatory decrease in the fetal
middle cerebral artery Pl (Median 0.98), reflecting the
"brain-sparing" phenomenon.

5. Conclusion/Recommendations

Catastrophic antiphospholipid syndrome is the result of a
"perfect storm," arising not randomly, but from a predictable
convergence of powerful latent predictors. This research
establishes the existence of a distinct high-risk blueprint for
CAPS in pregnancy, defined by a dual foundation:

An Anamnestic Foundation: A history of 100% chronic
arterial hypertension and 100% positive family history for
thrombosis.

A Genetic Foundation: A unique cumulative genetic
profile, fundamentally centered on the homozygous F5 Leiden
mutation, amplified by other prothrombotic gene variants.

The identification of this blueprint has profound clinical
implications:

1: Expanded molecular genetic screening for thrombophilia
(especially for F5 Leiden genotype) and meticulous collection
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of family thrombotic history should be mandatory during
preconception counseling for any woman with a history of
hypertension, adverse obstetric outcomes, or known APS.

Recommendation 2: The identification of a patient
possessing this dual blueprint (burdened anamnesis + high-risk
multigenic thrombophilia) must lead to their classification
into an "extreme risk" category for CAPS.

Recommendation 3: For this extreme-risk group, a
personalized and aggressive preventive management strategy
is required, beginning preconceptionally. This should involve
a multidisciplinary team and may include a combination of
anticoagulants, antiplatelet agents, and immunomodulatory
therapies, continued under vigilant monitoring throughout
pregnancy and the postpartum period.
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