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[ Abstract] Objective To explore the clinical characteristics of early-onset preeclampsia (PE) combined with
HELLP (hemolysis, elevated liver enzymes, and low platelets) syndrome, and to improve the capacity for early diagnosis
and treatment. Methods  Pregnant women who received treatment at Women’s Hospital, School of Medicine, Zhejiang
University between March 2014 and October 2021 were retrospectively enrolled. There were two patient groups, the
HELLP group consisting of 70 cases of early-onset PE combined with HELLP syndrome and the control group consisting
of 140 cases of early-onset PE without HELLP syndrome. Patients in the two groups were matched by age. The general
clinical data, characteristics of pathogenesis, and laboratory findings of the patients were collected and the perinatal
outcomes of the two groups were compared and analyzed. Results 1) There was no significant difference in gravidity,
pre-delivery body mass index, years from the last delivery, and family history of diabetes mellitus and hypertension
between the two groups. 2) The highest systolic blood pressure, highest diastolic blood pressure during the pregnancy, and
the postpartum hospital length-of-stay (P<0.001) in the HELLP group were higher than those in the control group. The
gestational age at the time of the diagnosis of PE (P=0.001) and the gestational age at delivery (P<0.001) in the HELLP
group were significantly earlier than those in the control group. The difference between the gestational age at the time of
blood pressure elevation and that at the time of delivery (P<0.001), and the gestational age difference between the
diagnosis of early-onset PE and delivery (P=0.027) were lower than those in the control group. The incidences of
eclampsia in the HELLP group, pleural effusion, and ascites were higher than those of the control group. 3) Neonates in
the HELLP group had a higher probability of being admitted to NICU and developing cyanotic/pale asphyxia (P<0.001).
4) Before the termination of pregnancy, the HELLP group had higher levels of alanine aminotransferase, aspartate
aminotransferase, total bilirubin, creatinine, urea, random glucose, lactate dehydrogenase, activated partial
thromboplastin time, and the last 24-hour urine protein quantification than those of the control group (all P<0.05), while
the platelet (PLT) counts were significantly lower than those of the control group (P<0.001). 5) There was a significant

correlation between PLT counts in the second trimester and the onset of HELLP syndrome (P=0.006), with the area under
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the ROC curve reaching 0.746 (95% CI: 0.596-0.897). Conclusion

In comparison with early-onset PE patients without

HELLP syndrome, patients with early-onset PE combined with HELLP syndrome are diagnosed for PE at an earlier

gestational age, have higher blood pressure, are more prone to serious pregnancy complications, and have longer

postpartum hospital length-of-stay and worse neonatal outcomes. Close monitoring of PLT counts of early-onset PE

patients in the second trimester may help predict subsequent HELLP syndrome.
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Table 1 The general clinical data and the outcomes of the pregnancy under study of the HELLP group and the control group

HELLP group Control group

Item (1=70) (n=140) Statistic P

Chronic hypertension/case (%) 8(11.4) 21 (15) +'=0.500 0.479
Multiple gestation/case (%) 6 (8.6) 26 (18.6) Xz:3~613 0.057
Gestational diabetes mellitus/case (%) 10 (14.3) 36 (25.7) )(223.563 0.059
Eclampsia attack/case (%) 2(2.9) 0(0.0) ¥'=4.038  0.044
Postpartum hemorrhage/case (%) 3(4.3) 6 (4.3) Xz:0~000 1.000
DIC/case (%) 1(1.4) 0(0.0) ¥=2010  0.156
Hydrothorax and ascite/case (%) 13 (18.6) 11(7.9) §'=5.292 0.021
Assisted reproduction/case (%) 8(11.4) 23 (18.6) Xz:0~927 0.336
Caesarean section/case (%) 68 (97.1) 132 (94.3) )(220.840 0.359

SBPmax/mmHg 171.20£17.31 163.42+17.34 t=—3.059 0.003
DBPmax/mmHg’ 107 (100-115) 100 (94-108.25) z=-3.873 0.000
Length of hospital stay/d 8.97+3.44 11.86+6.76 z=-3.591  0.000
Length of hospital stay after delivery/d* 7 (6-7) 5(5-6) z=—4.899  0.000
Delivery gestational age/week 30 (28-32) 33 (31-34) z=-5.386  0.000
Gestational age at the onset of blood pressure elevation/week 28 (25-30) 29 (24-32) z=—1.420  0.156
Gestational age at diagnosis of PE/week’ 29 (27-32) 31 (29-33) z=-3.246  0.001
Gestational age difference between the onset of blood pressure elevation and delivery/week* 2 (0-6) 3 (1-9) 72=-3.771 0.000
Gestational age difference between diagnosis of PE and delivery/week” 0(0-1) 1(0-2) z=-2213  0.027

DIC: Disseminated intravascular coagulation; SBPmax: The highest systolic blood pressure; DBPmax: Maximum diastolic blood pressure. * Median (P,-P;5).

1 mmHg=0.133 kPa.
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Table 2 The outcomes of live births of the HELLP group and the control

group
HELLP group Control group
P
ftem (n=72) (n=158)
Status of live births/case 22.050 0.00
(%)
Normal 53 (73.6) 149 (94.3)
Blue asphyxia 15 (20.8) 9(5.7)
Asphyxia pallida 4(5.6) 0(0.0)
Where the live-birth 18.832 0.00
newborns went/case (%)
Rooming-in 0(0.0) 25 (15.8)
Neonatology department 7 (9.7) 31(19.6)
NICU 65 (90.3) 102 (64.6)
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Table 3 The laboratory findings of the HELLP group and the control group

Item HELLP group (n=70)

Control group (n=140) Statisic P

v
Second trimester

Blood platelet/(x10° L™")
ALT/(U/L)
AST/(U/L)
TB/(umol/L)
ALT/PLT
AST/PLT

Antepartum
Blood platelet/(x1 0'L™"
APTT/s
Fibrinogen/(g/L)
Prothrombin time/s
LDL/(mmol/L)
HDL/(mmol/L)
Total cholesterol/(mmol/L)
Triglyceride/(mmol/L)
ALT/(U/L)
AST/(U/L)
TB/(umol/L)
Creatinine/(pumol/L)
Urea/(mmol/L)

Random glucose/(mmol/L)

183.86+51.25

17.36 (12.25-25.25)

19.21 (15.00-23.25)
6.85 (5.23-8.85)
0.09 (0.06-0.15)
0.11 (0.06-0.18)

95.51+40.85
35.38+3.84
3.83+1.12
12.30 (11.80-12.73)
3.11 (2.44-4.04)
1.62 (1.43-2.13)
6.40+1.40
3.20 (2.36-3.99)
63.00 (23.50-142.50)
55.00 (33.00-106.75)
9.45 (5.80-15.55)
73.95 (62.63-86.88)
5.55 (4.30-8.07)

6.19 (4.81-7.38)

Lactic dehydrogenase/(U/L) 271.00 (215.00-409.00)

24 h urine protein/g 6.08 (1.92-8.26)

231.07+50.50 t=3.108 0.003
16.52 (10.75-19.25) z=-0.729 0.466
18.17 (13.00-20.00) z=-1.209 0.227

5.7 (4.3-7.1) z=-1.566 0.117
0.06 (0.04-0.09) z=—1.953 0.051
0.08 (0.03-0.33) z=-2.677 0.007

182.14+53.89 t=11.849 0.000

32.51+2.99 t=—-5.930 0.000
4.08+1.02 t=1.635 0.104
12.10 (11.70-12.50) z=-1.794 0.073
3.19 (2.68-4.03) z=-0.775 0.438
1.59 (1.38-1.83) z=-1.399 0.162
6.29+1.37 t=—-0.43 0.668

3.62 (2.72-4.40) z=-1.943 0.052
16.00 (10.00-22.00) z=-8.047 0.000
20.00 (15.00-27.00) z=-9.119 0.000
5.50 (4.33-7.48) z=-6.092 0.000
59.45 (51.00-69.00) z=-5.416 0.000
4.48 (3.63-5.68) z=-3.622 0.000
4.93 (4.18-5.68) z=—4.298 0.000
199.00 (176.00-232.00) z=-5.023 0.000
2.37 (0.378-5.66) z=—2.638 0.008

* HELLP group n=14, control group n=54; ALT: Alanine aminotransferase; PLT: Platelets; AST: Glutamic oxalacetic transaminase; GPT: Glutamic-pyruvic

transaminase; TB: Total bilirubin; APTT: Activated partial thromboplastin time; LDL: Low density lipoprotein; HDL: High density lipoprotein.

%4 ZPHAHELLP L&A1 EE Wlogistic B354
Table4 The logistic regression of HELLP syndrome patients in the

second trimester
Variable B SE Wald P OR 95% CI
PLT —0.021 0.007 7.592 0.006 0.98 0.965-0.994

AST/PLT 11.584 6.489 3.186 0.074 107357.76 0.321-35864346438.7

PLT: Platelets; AST: Glutamic oxalacetic transaminase; f8: Partial
regression coefficient; SE: Standard error; OR: Odds ratio; CI: Confidence

interval.
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Fig 1 The receiver-operating characteristic curve for the prediction of

HELLP syndrome by PLT in the second trimester
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