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Summary

Aim. To evaluate the efficacy of cascade plasma filtration (CPF) for the correction of lipid profile and bio-
chemical markers (sFlt-1, PIGE sFlt-1/PIGF) in pregnant women with early preeclampsia.

Materials and Methods. A prospective controlled study of 23 CPF procedures was conducted in 11 pregnant
women with early preeclampsia at gestational ages 22 to 31 weeks. The evolution of clinical manifestations of
preeclampsia (BP, urine output, and proteinuria), laboratory biochemical parameters (protein/creatinine ratio,
lipid profile), blood coagulation tests, and thromboelastometry (ROTEM) were assessed. In addition, the effect
of CPF on the level of preeclampsia markers (sFlt-1, PIGE sFlt-1/PIGF ratio) as predictors of endothelial ag-
gression was analyzed. The efficacy of extracorporeal therapy was evaluated based on the duration of preg-
nancy prolongation.

Results. The use of CPF as an adjunct for the treatment of early preeclampsia had a positive effect on the
lipid profile by reducing cholesterol and LDL, which helped to decrease atherogenic aggression on the vascular
endothelium. In addition, the extracorporeal therapy promoted reduction of the anti-angiogenic effect of sFlt-
1, which was confirmed by a significant decrease in the sFlt-1/PIGF ratio from 515 [347; 750] to 378 [285; 557]
(P=0.013). The period of prolongation of pregnancy was longer in the main group (with CPF) and was 19 [5;
26] days, whereas in the comparison group (without CPF) it was 3 [1; 4] days (P<0.001). All newborns were dis-
charged from the hospital in a stable condition. The paper is supplemented with a clinical observation of the

effective use of CPF in early preeclampsia.

Conclusion. The use of cascade plasma filtration in the treatment of early preeclampsia to prolong preg-

nancy could be a promising approach.
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Introduction

Developing effective treatments for early
preeclampsia is relevant to obstetric practice. Al-
though surveillance, effective diagnosis and early
hospitalization have reduced maternal morbidity
and mortality, preterm delivery with extremely low
fetal weight leads to postnatal complications and
high economic costs. Thus, this problem nowadays
requires a pathogenetic approach and modern in-
novative solutions.

Currently, the mechanism of early preeclampsia
is associated with impaired remodeling of the spiral
arteries and superficial invasion of the cytotro-
phoblast into the spiral arteries, which leads to pla-

cental ischemia and oxidative stress. Subsequently,
the altered placenta produces several aggressive
factors (sFlt-1, placental endoglin, etc.) that destroy
vascular endothelial cells causing endothelial dys-
function. The latter associates with impaired renal
blood flow and decreased glomerular filtration rate
resulting in increased production of aldosterone
and enhanced glomerular sensitivity to angiotensin.
All this leads to abnormal water-compartment dis-
tribution, sodium retention, as well as increased
permeability of the glomeruli to macromolecules,
resulting in clinical manifestations of preeclampsia
(hypertension, edema and proteinuria) and organ
disorders [1, 2]. As early as in 2003, Maynard et al.
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demonstrated that the risk of preeclampsia correlated
with increased levels of soluble fms-like tyrosine
kinase (sFlt-1) and reduced levels of soluble vascular
endothelial growth factor (VEGF). In their studies,
the authors created a flexible model of preeclampsia
by viral transfection of sFlt-1 in pregnant rats, which
subsequently led to the development of hyperten-
sion, proteinuria, antenatal fetal death and glomeru-
lar endotheliosis [3]. Later, another population-
based study demonstrated that sFlt-1 levels raised
several weeks before the clinical manifestation of
the disease (on average, 3 to 4 weeks), thus predicting
the development of preeclampsia [4].

Thus, the theory of endothelial dysfunction in
the pathogenesis of preeclampsia is currently con-
sidered highly plausible, and previous research con-
firms the validity of the predictive approach in ad-
dressing this problem [5-12]. Effective diagnostic
models of preeclampsia prediction have been im-
plemented in everyday practice, and this suggests
considering prophylactic methods for the prevention
and therapy of this pregnancy complication [13-17].

Based on convincing evidence that increased
sFlt-1 blood levels are potentially important in the
pathogenesis of preeclampsia, the reduction of
serum levels of sFlt-1 and other anti-angiogenic
factors has been suggested to inhibit further pro-
gression of preeclampsia and prolong pregnancy.
In this regard, a pilot international study conducted
in 2016 deserves special attention. The authors pro-
posed to reduce sFlt-1 by cascade plasma filtration,
or DFPP (double filtration plasmapheresis), using
negatively charged dextran-sulfate-cellulose columns
(PSDS, Kaneka, Japan). The negatively charged
columns were assumed to precipitate positively
charged sFlt-1 molecules, which would subsequently
reduce their aggressive antiangiogenic effect on the
vascular endothelium. Cascade plasma filtration
was performed in 11 patients with early preeclampsia
diagnosed between 23 and 32 weeks of pregnancy.
Maternal and neonatal outcomes were analyzed
versus a comparison group of 22 pregnant women
with early preeclampsia who did not receive extra-
corporeal therapy. During the study, the authors
obtained encouraging results, achieving an 18%
(7-28%) reduction in mean sFlt-1 concentrations.
In addition, the cascade plasma filtration was as-
sociated with an average reduction of urine P/C
(protein-to-creatinine) ratio by 44% (indicating im-
proved glomerular filtration) and a decrease in pro-
teinuria. Ultimately, in pregnant women in the
main group, labor was delayed by 7-21 days, while
in the comparison group, this prolongation averaged
3 days. Neonatal outcomes were also improved.
The duration of lung ventilation was reduced from
11 days in the group without extracorporeal therapy
to 2 days in pregnant women receiving apheresis
therapy [18].

Advancing the pathogenetic approach to early
preeclampsia, we should mention another open
pilot study conducted in Germany in 2018. Winkler K.
et al. questioned the results of earlier research [19].
The authors of the study suggested that clinically
significant changes in the lipid profile occur in
early preeclampsia. Even in a normal pregnancy,
an atherogenic lipid phenotype has been reported,
with an increase in triglycerides, low-density lipopro-
teins (LDL), and very low-density lipoproteins
(VLDL). At the same time, preeclampsia causes
more pronounced changes in the lipid pro-
file [21-26]. A recent meta-analysis of 24 case-
control studies in 2720 women found that high
triglyceride levels correlated with the severity of
preeclampsia [27]. This finding was further extended
and confirmed in five more cohort studies involving
3147 women in the second trimester before the
onset of preeclampsia. Hypertriglyceridemia has
been shown to precede the onset of preeclampsia
and might be considered a predictor of this preg-
nancy complication [28]. In addition, a recent
study proposed a prognostic model based on serum
lipoprotein (a). The authors showed that an increase
in this marker of more than 40.5 mg/dL in pregnant
women with moderate pre-eclampsia can predict
severe pre-eclampsia, while serum lipoprotein (a)
level of more than 52.5 mg/dL has high sensitivity
and specificity for severe pre-eclampsia [29]. Sum-
marizing the results of previous studies, Winkler K.
et al. (2018) suggested that impaired low-density
lipoprotein metabolism may contribute to en-
dothelial dysfunction and fetoplacental abnor-
malities in early preeclampsia. Lipid profile cor-
rection was performed using cascade plasma fil-
tration in H.E.L.P. apheresis mode. The treatment
was administered to 6 pregnant women with early
preeclampsia at 24 to 27 weeks’ gestation (main
group). In the comparison group (gestational age
less than 28 weeks), extracorporeal therapy was
not performed. Maternal and neonatal outcomes,
the changes in lipid profile, and sFlt-1 and PIGF
levels were analyzed. Pregnancy prolongation was
15 days in the main group and 6.3 days in the
comparison group (P= 0.027). Triglycerides, cho-
lesterol, LDL, and VLDL levels were reduced by
more than 40% in the main group. However, the
authors did not reveal a significant decrease in
sFlt-1 [19].

Thus, currently, there are two main concepts
of using different variants of cascade plasma filtration
in early preeclampsia. One concept is aimed at re-
ducing the anti-angiogenic effect of sFlt-1 on vascular
endothelium, whereas the another one deals with
correcting the atherogenic lipid profile. Both concepts
hold validity and prove the effectiveness of extra-
corporeal therapy [18-20]. However, for a more de-
tailed discussion of the problem and providing a
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rationale for practical use of the method, larger
randomized studies are required.

Material and Methods

We conducted a prospective comparative con-
trolled study that included all patients admitted
from December 1, 2019, to October 31, 2020, to the
intensive care unit of Surgut Regional Clinical Cen-
ter for Maternal and Child Health Care, with a refer-
ral diagnosis of early preeclampsia (n=28). The cri-
teria for the diagnosis of early preeclampsia were
gestational age from 22 to 31 weeks, proteinuria
>0.3 g/1, and blood pressure >140 mm Hg. The di-
agnosis was confirmed if Sflt-1/PIGF ratio > 85
pg/mL (biochemical marker of preeclampsia). This
helped rule out the diagnosis of early preeclampsia
in 6 patients with Sflt-1/PIGF ratio < 85 pg/ml
(comparison group 1). The remaining 22 patients
with Sflt-1/PIGF ratio > 85 pg/ml were randomized
into 2 groups which included comparison group 2
(n=11) who received only conservative therapy
without extracorporeal treatment; 3" group (main,
n=11) included patients who received conservative
treatment and additional cascade plasma filtration
(CPF). All CPF sessions were performed upon the
written consent of the patients and after approval
by the medical team and the ethical committee. Ex-
tracorporeal therapy was offered as an alternative
method in the integrated management of
preeclampsia, including cases where early opera-
tive delivery was rejected.

The CPF procedures were performed on a
Plasauto Sigma (Asahi, Japan) machine. The
whole cycle of extracorporeal therapy consisted of
2 stages. Stage 1 included separation of patient’s
blood into cells and plasma using «Plasmaflo» TPE
column (Asahi, Japan). Stage 2 consisted of pro-
cessing of the separated plasma using «Cascade-
flo» EC-30W filtration column (Asahi, Japan). The
volume of processed plasma during treatment
ranged from 1000 to 8000 ml. During the course
of extracorporeal therapy, the number of CPF ses-
sions was from 1 to 4. One procedure was done in
5,2in1, 3in 4, and 4 procedures were performed
in 1 pregnant woman. The interval between CPF
sessions was 7 to 12 days. All in all, 11 patients in
group 3 underwent 23 CPF sessions. Patients in
comparison group 2 (without CPF) received stan-
dard therapy in ICU according to the protocol for
the management of preeclampsia. Obstetrical
strategy and timing of delivery were determined
by the changes in clinical and laboratory manifes-
tations of preeclampsia and the antenatal status
of the fetus. The participants from group 3 (the
main group) had clinical assessment of hemody-
namic parameters, urine output, doppler study,
and laboratory monitoring before and 1.0-1.5

days after CPE Clinical and laboratory monitoring
included measurement of proteinuria, P/C ratio
(urine protein/creatinine), total protein, albumin,
cholesterol, triglycerides, LDL and VLDL (AU480
«Beckman Coulter» biochemical analyzer, USA).
Coagulation parameters such as fibrinogen, von
Willebrand factor (FW), and antithrombin-III
were measured using the CS-2000i automatic
blood coagulation analyzer «Sysmex», Japan. FW
was considered as a relative marker of endothelial
dysfunction. In parallel with coagulation system,
thromboelastometric parameters (ROTEM delta,
«TEM Innovations», Germany) such as clotting
time (CT), EXTEM (evaluation of platelet hemo-
stasis), maximum clot firmness (MCF), and
FIBTEM (evaluation of plasma hemostasis) were
evaluated. The levels of fms-like tyrosine kinase-1
(sFlt-1) and placental growth factor (PIGF) before
and after CPF session were determined by electro-
chemiluminescent immunoassay (Roche, Elecsys
sFlt-1/PIGF «Cobas®»). The efficacy of the ther-
apy was assessed based on the duration of preg-
nancy prolongation and the timing of delivery.

Statistica v.10.0, a standard package of ap-
plied statistical analysis software, was used for sta-
tistical analysis. The Kolmogorov-Smirnov test
showed that variables were not normally distrib-
uted, so nonparametric statistical methods were
used. The results were presented as Me [Q1; Q3].
The specific proportion of a parameter in the total
set of data was expressed in percents. Differences
between mean values in unrelated samples were
compared for significance by the Mann-Whitney
method; in related samples, they were compared
using the Wilcoxon method. Intergroup compar-
isons of proportions (in %) were made using the y?
method. Correlations between quantitative pa-
rameters were examined using the rank correla-
tion method. The detected differences were con-
sidered significant at P<0.05.

Results

All pregnant women in the main group 3 and
comparison group 2 exhibited clinical and laboratory
manifestations of preeclampsia (ICD codes 013.0
and 014.0). Two patients in group 2 were diagnosed
with severe pre-eclampsia within the partial HELLP
syndrome and delivered within 8 to 12 hours of
their admission to hospital. All pregnant women
with pre-eclampsia who underwent fetal Doppler
study (n=20) at the time of hospital admission had
some manifestation of chronic utero-placental in-
sufficiency (CUPI) and 75% (n=15) of them had in-
trauterine growth retardation syndrome (IGRS). In
addition, the diagnosis of preeclampsia was con-
firmed by high levels of anti-angiogenic markers
(Sflt-1 and Sflt-1/PIGF ratio). A comparative analysis
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Table 1. Comparison of baseline parameters of the comparison groups.

Parameter Values P (items 1 and 2 using
Group 1, n=6 Group 2, n=11 Group 3, n=11 Mann-Whitney test; item 3 using y?)
1-2 1-3 2-3
1. Age and gestational age Me [Q1; Q3]
Age, years 24.5 [23; 29] 30 [23; 35] 34 [24; 35] 0.25 0.31 0.34
Gestational age, weeks 31 [28; 31] 30 [28; 31] 29 [23; 30] 0.09 0.22 0.23
2. Laboratory parameters Me [Q1; Q3]
Proteinuria, g/l 0.29 [0.25; 0.72] 2.11[0.48; 4.77] 1.3[0.58; 1.72] 0.02 0.06 0.11
P/C-ration 3.0 [2.5;4.1] 43.5[12.9; 105.0] 23.9[14.9;51.8] 0.03 0.04 0.21
Sflt-1, pg/ml 2169 [1892;5496] 13264 [6887; 15747] 16069 [10316; 16462] 0.0001 0.0002 0.18
PIGF pg/ml 224 [109; 371] 19 [16; 34] 17 [16; 24] 0.02 0.02 0.15
Sflt-1/PIGF 13 [7; 43] 397 [332; 776] 693 [401; 971] 0.0002 0.0001 0.07
3. Doppler study
Malperfusion grade 1, n (%) — 5 (45.4) 6 (54.5) — — 0.71
Malperfusion grade 2, n (%) —_ 3 (27.3) 3(27.3) — —_ 0.23
Malperfusion grade 3, n (%) — 1(9.0) 2(18.2) — — 0.33
CUPI grade 1, n (%) — 4 (36.4) 5 (45.4) — — 0.54
CUPI grade 2, n (%) — 2(18.2) 3(27.3) — — 0.45
CUPI grade 3, n (%) — 1(9.0) — — — —

Note. CUPI — chronic utero-placental insufficiency.

of the laboratory manifestations of preeclampsia
and the Doppler results in the comparison groups
is presented in Table 1, which shows that the baseline
data in Groups 2 and 3 is comparable.

In 8 out of 11 pregnant women with
preeclampsia, temporary stabilization of hemo-
dynamic parameters, an increase in urine output,
as well as a decrease in proteinuria and P/C ratio
were seen after the first CPF session, which sug-
gested an improvement in glomerular filtration.
Lipid profile changes in pregnant women with
early preeclampsia were particularly noteworthy.
Almost all patients had an atherogenic lipid profile
(elevated total cholesterol, triglycerides, LDL and
VLDL). After CPE a decrease in all studied lipid
profile parameters was observed. In addition, the
reduction in total cholesterol and LDL was sig-
nificant, which confirms the high efficiency of
lipoprotein apheresis in correcting the atherogenic
profile. The changes in coagulation tests and
ROTEM also merit attention. Initially all pregnant
women with early preeclampsia had high levels
of von Willebrand factor (FW), which was con-
sidered as a relative marker of severe endothelial
dysfunction. Furthermore, many authors now
consider reduced antithrombin III (AT-III) to be
a significant and independent criterion of pre-
eclampsia severity, and a decrease in AT-III level
in women with hypertension in pregnancy down
to the lower limit of normal may be a predictor of
early pre-eclampsia development [30-31]. No
baseline low AT-III values (less than 70%) were
found. Meanwhile, there was a significant decrease
of AT-III associated with CPF sessions, which can
be explained by extracorporeal clearance. For this
reason, AT-III concentrate was administered at a
dose of 500-1000 IU in 2 out of 23 clinical cases

with an AT-III decrease less than 70%. Assessing
the effect of CPF on the blood coagulation system,
we conclude that after the extracorporeal therapy
the hemostatic potential (as indicated by changes
in coagulation tests and thromboelastometry) is
reduced. A significant decrease was obtained for
the levels of fibrinogen, FW, AT-III, as well as the
maximum clot firmness (MCF FIBTEM). Besides,
our earlier observations demonstrated loss of
protein fractions, primarily albumin, when per-
forming CPF at 40-80% of the circulating plasma
volume. Therefore, after each CPF session 100-200
ml 20% albumin was administered. These results
can be regarded in two ways. On the one hand,
there is an impact of extracorporeal circuit (loss
of protein fractions, dilution effect, residual effect
of heparin). On the other hand, we cannot rule
out the so-called «apheresis component», as the
technology of CPF on Plasauto Sigma device im-
plies patient’s plasma drainage in order to prolong
the work of Cascadeflo filtration column. On av-
erage, we conducted one CPF procedure with
150-300 ml of plasma drainage which can be con-
sidered as a low-volume plasmapheresis. Analysis
of the changes in Sflt-1 and PIGF revealed a pos-
itive, although minor, effect of CPE Only in 5 out
of 23 CPF sessions there was an increase in Sflt-1
after extracorporeal therapy. This fact was con-
sidered as an additional criterion for early operative
delivery. Nevertheless, we obtained a significant
decrease in the Sflt-1/PIGF ratio from 515 [347;
750] pg/ml to 378 [285; 557] pg/ml (P=0.013). The
changes in the laboratory parameters associated
with CPF are presented in Table 2.

The efficacy of the extracorporeal therapy
was also evaluated based on a comparative analysis
of pregnancy prolongation period. All pregnant
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Table 2. Changes in laboratory parameters associated with CPE, Me [Q1; Q3].

Parameter Before CPF (n=11) After CPF (n=11) P-value (Wilcoxon)

Total cholesterol, mmol/l 6.18 [5.4;6.7] 3.87[3.2;5.1] 0.001

Triglycerides mmol/l 2.77 [2.3; 3.25] 2.48[2.1;3.1] 0.36

LDL, mmol/l 3.98 [2.6; 4.4] 2.65[2.0; 3.2] 0.002

VLDL, mmol/l 1.34 [1.0; 1.6] 1.13[0.9; 1.4] 0.24

Proteinuria, g/l 1.3 [0.5; 1.7] 0.54 [0.4; 1.3] 0.66

P/C ratio 23.9[14.9; 51.8] 18.7 [12.6; 46.7] 0.75

Total protein, g/l 55 [50; 57] 50 [47; 54] 0.04

Albumin, g/1 31 [28; 35] 31 [29; 33] 0.75

Fibrinogen, g/l 3.4 [2.8;4.1] 2.78 [2.6; 3.2] 0.001

FW, % 251 [202; 283] 195 [171; 213] 0.001

Antitrombin III, % 84 [73; 95] 77 [70; 90] 0.007

CT EXTEM, s 60 [55; 67] 62 [58; 72] 0.13

MCF FIBTEM, mm 20 [18; 21] 14 [11; 16] 0.001

Sflt-1, pg/ml 10798 [7984; 16069] 8947 [6652; 12817] 0.21

PIGE pg/ml 19 [15-27] 21 [16; 27] 0.23

Sflt-1/PIGF ratio 515 [347-750] 378 [285; 557] 0.013

Table 3. Pregnancy outcomes after cascade plasma filtration.

Patient Gestational age Sflt-1/PIGF* CPF volume, Gestational age Prolongation
at the time of treatment Before CPF After CPF ml (number at the moment period duration
initiation (weeks, days) of sessions) delivery (weeks, days) (days)

A 30 weeks and 4 days 293 208 1000 (1) 34 weeks and 2 days 26

B 971 405 3000 (3) 26 weeks and 1 days 21

C 31 weeks and 1 day 693 871 1200 (1) 31 weeks and 6 days 5

D 23 weeks and 6 days 347 251 3000 (3) 27 weeks and 6 days 28

E 28 weeks and 2 days 1482 1409 1500 (1) 28 weeks and 5 days 3

F 27 weeks 750 268 2500 (2) 29 weeks and 5 days 19

G 22 weeks and 4 days 401 291 4500 (3) 28 weeks 38

H 28 weeks and 2 days 569 913 1800 (1) 28 weeks and 6 days 4

I 27 weeks and 2 days 998 352 8000 (4) 30 weeks 19

K 27 weeks and 4 days 154 285 1500 (1) 28 weeks and 1 day 4

L 25 weeks and 3 days 443 236 6000 (3) 28 weeks and 1 day 19

Note. * — change in Sflt-1/PIGF ratio from the baseline at the moment of treatment initiation until minimal value during the

whole course of CPE

women underwent cesarean section due to clinical
and laboratory deterioration of preeclampsia. In
two cases, additional manifestations of subcom-
pensated utero-placental insufficiency were ob-
served. The pregnancy prolongation period was
longer in the main group and reached 19 [5; 26]
days, while in the comparison group it was 3 [1; 4]
days (P<0.001). All neonates were discharged from
the hospital in a stable condition. The pregnancy
outcomes, changes in biochemical markers of
preeclampsia (Sflt-1/PIGF ratio), and the main pa-
rameters of extracorporeal therapy are presented
in Table 3. Achieving a lower Sflt-1/PIGF ratio after
CPF sessions was associated with an increase in
the pregnancy prolongation period (R=-0.61;
P=0.02). We also found a direct and significant re-
lationship between the number of CPF sessions
and the duration of pregnancy prolongation period
(R=0.61; P=0.01). The results demonstrate the ef-
fectiveness of CPF for prolongation of pregnancy
in early preeclampsia.

Clinical observation of the use
of CPP in early preeclampsia

To illustrate our findings, we present a clinical
case on observation of prolongation of early
preeclampsia in a patient who underwent 4 CPF
procedures.

Patient V., 33 years old, was admitted to Surgut
Regional Hospital Center for Maternal and Child
Health Care on 04.08.2020 with the diagnosis of 24
pregnancy at 27 weeks’ gestation. Preeclampsia of
moderate severity. Fetal breech presentation. Chron-
ic utero-placental insufficiency (grade 1A malper-
fusion, grade 1 intrauterine growth retardation).
Hypertension stage 2, risk 2. Before her admission
to the hospital, she received inpatient treatment
for preeclampsia in the Nefteyugansk Regional
Hospital (methyldopa, nifedipine, magnesium sul-
fate) with no apparent effect. The systolic blood
pressure persisted at 150-160 mm Hg, progressing
edema was seen. The patient had a history of full-
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Table 4. Changes in lipid profile and preeclampsia markers associated with CPF procedures.

Parameter Changes in parameters at different gestational ages (weeks, days)
27 weeks, 2 days 27 weeks, 6 days 28 weeks, 3 days 29 weeks, 1 day
CPF Nel CPF Ne2 CPF Ne3 CPF N4
before after before after before after before after
Total cholesterol, mmol/l 6.6 3.7 — 3.31 — 3.04 — 2.78
Triglycerides, mmol/l 2.47 2.36 — 1.91 — 1.88 — 2.1
LDL, mmol/l 4.47 2.62 — 2.09 — 2.01 — 2.29
VLDL, mmol/] 1.12 1.07 — 0.87 — 0.84 — 0.95
Sflt-1, pg/ml 16462 14529 11546 9625 11016 10809 12683 12817
PIGE pg/ml 16.49 28.5 21.23 27.3 19.7 21.6 254 29.86
Sflt-1/PIGF ratio 998 509 543 352 559 500 495 429

term delivery in 2018 (fetal weight was 2,700 g). On
admission, the patient complained of headache,
severe edema (+++) and hypertension up to
140/80-150/90 mm Hg. On laboratory examination,
proteinuria was 0.35 g/l (daily protein loss was
1.5 g/1), serum ALT was 68 units, AST was 66 units,
total protein was 57 g/l. Other biochemical pa-
rameters were normal, coagulation studies were
normal for the gestational age. Atherogenic lipid
profile was found (increased cholesterol, triglyc-
erides, LDL and VLDL). Atherogenic index of plasma
was 3.68 (normal reference 2.0-3.0). The markers
of preeclampsia were were measured: Sflt-1 was
16462 pg/ml, PIGF was 16.49 pg/ml, and Sflt-1/
PIGF ratio was 998. Treatment with antihypertensives
and magnesium sulfate in the ICU for 2 days was
not effective, hypertension and edema persisted.
Due to the obstetric status, chronic utero-placental
insufficiency, and the lack of treatment efficacy,
after a course of dexamethasone 24 mg/day to pre-
vent fetal respiratory distress, the patient was
offered an early surgical delivery at 27 weeks’ ges-
tation + 2 days, which she refused. In order to pro-
long pregnancy and as an adjunct to the integrated
therapy of preeclampsia, four CPF sessions were
performed. A total of 8000 ml of plasma (2,000 ml
per one session of CPF) were processed during the
entire course of extracorporeal therapy. The changes

in lipid profile and preeclampsia markers of the
patient are presented in Table 4.

Early operative delivery was performed on Au-
gust 25, 2020, at 30 weeks' gestation due to the lack
of treatment effect (persistent hypertension despite
using 3 antihypertensive drugs, daily protein loss
0.41-1.5 g/1) and worsening of Doppler parameters
(chronic utero-placental insufficiency with 3 grade
malperfusion, 2 grade intrauterine growth retarda-
tion). A female fetus was born weighing 800 g with
Apgar score of 6-7. The newborn stayed in the in-
tensive care units for 82 days and was discharged
in stable condition. Thus, the period of pregnancy
prolongation was 19 days from the initiation of ex-
tracorporeal therapy.

Conclusion

The addition of cascade plasma filtration to
the treatment of early preeclampsia is a promising
approach to prolong pregnancy.

Cascade plasma filtration is effective for lipid
profile correction (total cholesterol, triglycerides,
LDL, VLDL).

Cascade plasma filtration as a part of the com-
plex treatment of early preeclampsia reduces sFlt-1
and sFlt-1/PIGF ratio and helps to prolong pregnancy
by 19 [5; 26] days.
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