CLINICAL PRACTICE ARTICLE

Can First-trimester AST to Platelet Ratio Index Scores
Predict HELLP Syndrome?

Harun Egemen Tolunay, Neval Cayonu Kahraman, Erol Nadi Varli, Yildiz Akdas Reis, Sevki Celen and Ali Turhan
Caglar

Perinatology Clinic, Etlik Zubeyde Hanim Maternity & Women's Health Teaching and Research Hospital, Ankara, Turkey

ABSTRACT

Objective: To determine whether the ratio of the first-trimester aspartate aminotransferase (AST) to platelet ratio index (APRI)
score will be useful as a new determinant of hemolysis, elevated liver enzymes, low platelets (HELLP) syndrome that may
develop in the later stages of pregnancy

Study Design: Descriptive-analytical study.

Place and Duration of Study: Perinatology Clinic of Etlik Zibeyde Hanim Maternity and Women's Health Teaching and
Research Hospital, Ankara, Turkey. The data of patients diagnosed as having HELLP syndrome between 2018 and 2020 were
analyzed retrospectively.

Methodology: Forty-two pregnant women with HELLP syndrome as the study group and 74 pregnant women with no morbidities
as the control group were included in the study. First-trimester APRI scores were compared for both the groups. A characteristic
curve (ROC) analysis of the study was performed to determine the APRI score levels predicting HELLP syndrome.

Results: One hundred and sixteen women with HELLP syndrome had significantly lower fibrinogen levels and platelet (PLT) levels
than women without HELLP syndrome (p<0.001). Women with HELLP syndrome had significantly higher ALT, AST, creatinine, and
INR levels. These differences were significantly different (p<0.001). Women who developed HELLP syndrome in the third
trimester of pregnancy had significantly higher first-trimester APRI scores (0.64%0.10) than the control group (0.40%0.12,
p<0.001). In the ROC analysis, 0.55 as a cut-off value for first-trimester APRI scores had a sensitivity of 88.1 % and a specificity
of 94.6 % for predicting HELLP syndrome developing in the third trimester of pregnancy.

Conclusion: There was an association of first-trimester APRI scores with the prediction of HELLP syndrome, possibly developing
in the later weeks of pregnancy. Predicting HELLP syndrome in the early period can assist in proper management and taking

necessary precautions.
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INTRODUCTION

HELLP syndrome is characterized by hemolysis, increased liver
enzymes, and low platelet count. This syndrome occurs in
0.5-0.9% of all pregnancies and is in the preeclampsia disease
spectrum, featuring 10-20% of severe preeclampsia cases. In
addition, HELLPsyndrome progressesdramatically during preg-
nancy and can lead to fatal complications such as brain edema,
multi-organ failure, and hepatic rupture. The mortality rate is
23.1-56.3% forthe motherand fetus.”* Thus, itis very important
to estimate the probability of developing this disease in the first
trimesterof pregnancy.
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The previous studies used pregnancy-associated plasma
protein-A (PAPP-A) and free beta-human chorionic gona-
dotropin (B-HCG) as biochemical markersin the blood. Patients’
ethnic origin, previous preeclampsia, and HELLP syndrome
history, and patients’ mean arterial pressure values to predict
the onset of HELLP syndrome inthe later weeks of pregnancy.’

The ratio of the enzyme aspartate aminotransferase (AST) to
the platelet count index (APRI) in the blood is a traditional
method in liver cirrhosis to recognize fibrosis in the liver. Today,
it has been shown that the APRI scores in predicting HELLP
syndrome are more valuable than AST values in the blood.*
However, there are no studies on whether HELLP syndrome can
be predicted by lookingat APRIscoresinthefirsttrimester.

Accordingly, inthisstudy, theaimistoinvestigate whether APRI
scores in the first-trimester could predict the HELLP syndrome
inlaterpregnancy.

METHODOLOGY

This cross-sectional, descriptive-analytical single-center study
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was conducted at the Perinatology Clinic of Etlik Zibeyde
Hanim Maternity and Women’s Health Teaching and Research
Hospital, Ankara, Turkey. In this study, patients who were diag-
nosed as having HELLP syndrome between 2018 and 2020
comprised the case group. Age and body mass index (BMI)--
matched healthy pregnant women at similar pregnancy
trimesters were recruited as the control group. Forty-two
women with HELLP syndrome and 74 women with no morbidi-
ties were enrolled in the study. The approval of the local Ethics
Committee was obtained forthe study.

Clinical data related to the pregnant women aged at least 18
years who presented to the Perinatology Clinic with various
symptoms and were diagnosed as having HELLP syndrome
were retrospectively evaluated. HELLP diagnosis was made as
recommended by the American College of Obstetricians and
Gynecologists.” Data including age, laboratory values (com-
plete blood count, biochemical values, hepatitis markers, and
liver enzymes) recorded from the computerized system of the
hospital were analyzed. The control group was randomly
selected fromage and body massindex (BMI)-matched healthy
pregnant women. Pregnant women in the control group were
selected from patients without maternal hypertension,
concomitantvasculardiseases, kidneydiseases, diabetes mell-
itus, hematologic diseases, and autoimmune diseases.
Patients aged below age 18 years, those with additional liver
pathologies, women with intrahepatic cholestasis of preg-
nancy (IHCP), and patients whose data could not be accessed
fromthe systemwere also excluded from the study.

The First-trimester hemogram parameters of the pregnant
women were examined. The evaluated hemogram parameters
consisted of blood samples taken in the routine first-trimester
examination when the women presented to the hospital for
routine pregnancy checks. AST and platelet values are part of
the routine hemogram and biochemical tests. The APRI score
was calculated by dividing AST by the platelet count. AST
values in the blood are proportional to the number of platelets
in the blood, and the APRI score is obtained. The first-trimester
APRIscoresof both groups were compared.

The Statistical Package for the Social Sciences (SPSS) version
20.0 for Windows software was used for all statistical analyses.
Non-parametric tests and parametric tests were used
according to the results of normality tests. Quantitative data
were expressed as mean = S.D and Median (IQR). An indepen-
dentsamplest-testwas performedto compare continuous vari-
ables when the normality tests met the criteria. The Mann-
Whitney U-test was performed to compare the other depen-
dent variables between patients with and without HELLP
syndrome in the event that independent t-test assumptions
were not met. P-values <0.05 were considered to be statisti-
callysignificant.

Receiver operating characteristics (ROC) curve analysis was
performed to determine the sensitivity and specificity of APRI
scoresintheprediction of HELLP syndrome.

RESULTS

As seen in Table |, pregnant women with HELLP syndrome had
significantly lower fibrinogen levels (mean=309.57 = 82.68)
than pregnantwomen withoutHELLP syndrome (mean=481.01
+ 87.85 mg/dL, p<0.001). However, the study group did not
differ significantly from the control group in terms of mean age
andgravida status (p>0.05). Women with HELLP syndrome had
significantly lower PLT levels than women in the control group
(p<0.001). Women in the study group had significantly higher
ALT and AST levels than women without HELLP syndrome
(p<0.001). Women with HELLP syndrome had significantly
higher creatinine levels than women without HELLP syndrome
(p<0.001). Women in the study group had significantly higher
INR levels than women without HELLP syndrome (p=0.001).
However, there were no differences in terms of the BMI, parity,
andhemoglobinlevels ofthegroups (p>0.05).

An independent samples t-test was performed to compare the
first-trimester APRI score of the patients. As seen in Table I,
patients who developed HELLP syndrome in the later weeks of
pregnancy had significantly higher first-trimester APRI scores
(mean=0.64 + 0.10) than patients who did not develop HELLP
syndrome in the later stages of pregnancy (mean=0.40 £ 0.12,
p<0.001).

Inthe ROC analysis, the area under the curve (AUC) was 0.951;
both visual inspection and the AUC value suggest that the fit of
the model is acceptable to a very good range. The sensitivity
was 88.1%, and the specificity of the model was 94.6%. The cut-
off value corresponding to the point with the lowest distance to
the upper-left corner of the ROC curve was 0.55. Based onthese
criteria, the optimal cut-off value was 0.55 (Figure 1).

First trimester APRI Score

100

80

60

40

20

0 20 40 60 80
100-Specificity

Figure 1: ROC analyse for first trimester APRI score to predict hellp
syndrome.
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Table I: Baseline characteristics of the patients.

Variables Without HELLP (n=74) HELLP (n=42)
Control Group Study Group p-value
Mean += SD Median [Q1- Q3] Mean + SD Median [Q1- Q3]
Age (years) 31.55 + 6.05 30 (30-32.5) 30.76 + 5.16 30 (30-31) 0.477*
Gravida 2.95 + 0.96 3(2-3) 2.74 £ 0.94 3(2-3) 0.262*
Parity 1.93+0.96 2 (1-2) 1.71 £ 0.92 1(1-2) 0.173**
BMI 23.72 £ 4.03 23 (22-26) 23.69 £ 4.41 23 (21.75-26.00) 0.919*+
Hemoglobin 11.11 £ 1.26 10.70 (10.70-11.13) 11.00 = 1.23 10.70 (10.70-11.13) 0.823**
Platelet Count 237.76 = 87.14 220 (190-240) 92.60 % 30.75 89.50 (70.00-102.75) <0.001**
ALT 27.34 £ 13.08 26 (22-29) 303.00 = 241.31 200 (150-456) <0.001**
AST 33.32 = 11.47 32 (30.00-36.50) 267.05 + 287.88 188 (129-295) <0.001**
Creatinine 0.64 = 0.20 0.60 (0.59-0.76) 1.01 = 0.48 0.87 (0.70-1.03) <0.001**
Fibrinogen 481.01 = 87.85 468 (434.00-514.50) 309.57 = 82.68 302 (288-340) <0.001*
INR 1.05 £ 0.23 1.00 (1.00-1.10) 1.18 £ 0.30 1.08 (1.05-1.21) 0.001**
*Independent Sample t Test  **Mann-Whitney U-test.
Table Il: First trimester APRI score according to patient groups.

Variables Without HELLP (n=74) HELLP (n=42)

Mean += SD Median [Q1-Q3] Mean += SD Median [Q1-Q3] p-value
First trimester APRI score 0.40 = 0.12 0.43 (0.35-0.48) 0.64 +£0.10 0.65 (0.59 - 0.69) <0.001

DISCUSSION shown as a strong non-invasive marker for cirrhosis.'* When

The findings of this study showed an association of first-
trimester APRI scores with predicting HELLP syndrome that
may develop later in pregnancy. In our study, it was shown
that the APRI score in the first trimester could predict the
development of HELLP syndrome later in pregnancy. The
value of 0.55 as the first-trimester APRI cut-off value in order
to estimate the prediction of HELLP syndrome was evaluated
in this study. The sensitivity as 88.1%, and specificity as
94.6%. The aim was to evaluate first-trimester APRI scores in
the prediction of HELLP syndrome developing later in preg-
nancy because there was no such study in the literature.

HELLP syndrome can result in complications such as life-
threatening placental abruption, pulmonary edema, acute
respiratory distress, disseminated intravascular coagulation
(DIC), cerebral hemorrhage, septic shock, acute renal failure,
and hepatic hemorrhage due to hepatic rupture.® Therefore,
it is very important to be able to predict and recognize
HELLP syndrome in early gestational weeks.

The frequency of HELLP syndrome ranges from 0.5% to 0.9%
of pregnancies. It occurs in 75% of cases before birth and is
usually seen between the 27" and 30" weeks of gestation.
Approximately 10% of cases occur before the 27th week of
pregnancy, and 20% occur after the 37" week of pregnancy.
Thirty percent of HELLP syndrome cases can be seen post-
partum, usually until the 7th day postpartum.”

The APRI score is a non-invasive method that has been used
in the diagnosis of cirrhosis in the liver for years. It was
defined as a correct predictor of the degree of liver fibrosis
of patients with hepatitis C virus (HCV)." The score was first
defined in a cohort study of 192 patients with HCV under-
going liver biopsy. APRI scores higher than three points were

the literature related to APRI scores is examined, patients
with hepatic resection and radiofrequency ablation with an
APRI score of =0.5 show survival similar to liver transplanta-
tion.”

According to Weinstein, when the natural course of HELLP
syndrome is examined, thrombocytopenia is the first finding,
then liver enzymes increase, and hemolysis is seen as the
final stage. In 25% of cases, this syndrome can occur in the
postpartum period.”

In HELLP syndrome, aggregation, activation, and peripheral
consumption of platelets are impaired with endothelial
damage, which causes thrombocytopenia. In preeclampsia
and gestational thrombocytopenia, the number of platelets
is less than 100,000/mm?; whereas, in immune thrombocy-
topenic purpura (ITP) and HELLP syndrome, it is definitely
below this number.** In this study, platelet numbers were
compared between the two groups, and a significant differ-
ence was found.

Hepatic hemorrhage and hepatic rupture in HELLP syndrome
are life-threatening complications and can be seen in approx-
imately 0.5% of cases. The etiopathogenesis of this condi-
tion is not yet clear. However, histopathologic findings of the
liver include intravascular fibrin deposits, which presumably
lead to hepatic sinusoidal obstruction and intravascular
congestion, and thus increase intrahepatic pressure causing
hepatic necrosis, intraparenchymal and subcapsular hemor-
rhage, and capsular rupture.”® Increased hepatic enzymes
reflect that the microcirculation in the liver is damaged, and
as a result, its function is impaired. As found in this study,
the fact that hepatic enzymes were increased, fibrinogen
levels were decreased, and the coagulation parameter INR
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values were increased in the patient group with HELLP
syndrome, clearly reveals that the hepatic microcirculation
is impaired.

Hemolysis is one of the major features of HELLP syndrome
and is due to microangiopathic hemolytic anemia. The
damage of erythrocytes as a result of hemolysis causes an
increase in lactate dehydrogenase (LDH). Therefore, the
diagnosis of hemolysis can be made with high LDH and
bilirubin levels."”

In HELLP syndrome, the characteristic change of the kidney
is called glomerular capillary endotheliosis. This condition
leads to a decrease in renal perfusion, glomerular filtration
rate, uric acid, and creatinine clearance.” In this study, the
creatinine levels in the patient group were increased
compared with the control group.

Preeclampsia disease spectrum/HELLP syndrome is one of
the most common causes of intensive care requirement in
obstetric patients.’*** Making an early and differential diag-
nosis and providing appropriate management of the disease
are important for maternal and fetal outcomes. Conse-
quently, predicting HELLP syndrome based on these state-
ments enables us to take the necessary precautions in these
patients. When the literature is examined, PAPP-A and free
B-HCG in the blood, ethnicity, nulliparity, previous pree-
clampsia and HELLP syndrome history, and mean arterial
pressure values were found to be effective in predicting
HELLP syndrome in the first trimester.”*

This study is the first in the literature to investigate the role
of first-trimester APRI scores in predicting HELLP syndrome.

CONCLUSION

APRI score is a non-invasive diagnose tool for the disease
severity, especially in gastroenterological diseases. It can
serve as an effective, practical, and useful method for
predicting HELLP syndrome in the first trimester. APRI score
in the first-trimester was a meaningful method for predicting
HELLP syndrome with good sensitivity and specificity at a
value of 0.55.
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