
EDITORIAL

“New Paths to Learn to Travel”: Artificial Intelligence to Predict 
Preeclampsia

“Nuevos caminos para aprender a transitarlos”: Inteligencia artificial para predecir 
preeclampsia

OLGA PAEZ1, MTSAC,

In 2018 the Senate and the Chamber of Deputies of 
Argentina, declared May 22 as the “National Preec-
lampsia Awareness Day” (PE).

There were several reasons for this measure. One 
of the main ones was that hypertensive disorders of 
pregnancy (HDP), especially PE, one of the most se-
vere and frequent presenting phenotypes, is responsi-
ble for 15.2% of maternal mortality in Argentina (3.9 
out of 10 000 live births); another predominant fac-
tor for the spread of this entity was that its origin is 
unknown, there being many challenges for prediction, 
prevention, and treatment. (1)

Although there are several theories that attempt 
to explain the pathophysiology of HDP, (2) they do not 
do so completely, which is why every researcher study-
ing the subject aims to find markers for the early pre-
diction of PE and thus prevent its complications.

Due in large part to the multiple mechanisms in-
volved in the production of HDP, early markers with 
high diagnostic sensitivity and specificity have not yet 
been established, leaving open ground for research in 
this aspect. (3)

Olano et al. had the purpose of finding an early 
PE marker and in this Argent J Cardiol issue have 
published a novel study, using artificial intelligence 
(AI) as a method, still little widespread in Argentina 
at least in this area of medicine, but with enormous 
potential for development and application in the near 
future.(4)

For this purpose, they carried out a prospective, 
observational study, which included 112 high-risk 
pregnant women, from a sample of 1155 patients, 
who were in weeks 10 to 16 of gestation and without 
pharmacological treatment. They were evaluated with 
impedance cardiography, pulse wave velocity, and 24-
hour ambulatory blood pressure monitoring. Among 
the 112 patients, 17 presented PE, considered as the 

1 Specialist in Cardiology and Hypertension
Staff at the Cardiology Service of Hospital Santojanni (CABA)
Cardiologist at CEMEDIC (CABA)

primary endpoint. The data obtained were analyzed 
using traditional statistics and some of them, such as 
those obtained by impedance cardiography, by Ma-
chine Learning with j48 classification tree to obtain a 
PE prediction algorithm in the first trimester of preg-
nancy.

The authors conclude that the arterial compliance 
index, which was the main node of the algorithm, to-
gether with the variables indicative of alteration in 
myocardial contractility, such as cardiac index, systol-
ic work index, ejection time ratio and Heather index 
were early predictors of a hemodynamic pattern of PE 
risk.

To date, the main therapeutic measure we have to 
prevent the progression to PE is the indication of low 
doses of acetylsalicylic acid (ASA) between weeks 12 
and 16 of pregnancy, only in a selected high-risk popu-
lation. (5)

Risk stratification, in this case high risk of PE, is 
not uniform in clinical practice or in guidelines dedi-
cated to this topic. Prediction of PE only by clinical 
history detects the disease in 40% of cases. (6) This 
is the reason why the authors of the ASPRE study, 
(5) who demonstrated the effectiveness of early treat-
ment with ASA to prevent PE, evaluated the risk of 
the included population, with other complementary 
methods such as uterine artery Doppler, placental 
markers and office blood pressure, thus increasing 
the risk prediction to 80%, mainly in early-onset PE, 
which is the one that benefits the most from ASA 
treatment.

In the publication by Olano et al., it is not clear 
how they evaluated the risk of the patients included, 
which is a determining and necessary point when in-
dicating the hemodynamic evaluation proposed by the 
authors.

Another information that is not described in the 
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text is about treatment or not with ASA, especially 
considering that they were high risk patients, making 
it extremely likely that part of the included population 
had received it, which could influence the results.

Of the 17 patients who progressed to PE, only in 3 
cases PE developed before 34 weeks of pregnancy, the 
rest presented it late. In previous publications, (7,8) 
a different hemodynamic pattern has been described 
between these two entities: early PE is character-
ized by elevated peripheral resistance and decreased 
stroke volume measured by impedance cardiography. 
The early identification of this hemodynamic pattern 
becomes important since early-onset PE has a worse 
prognosis, but it is the one that benefits the most from 
the early indication of ASA.

A hypothesis of interest to confirm is that patients 
who develop late PE have altered contractile function 
indices, with a different hemodynamic pattern from 
those with early onset.

Among the limitations of this work we have, in the 
first instance, the lack of evaluation of clinical data in-
dicative of PE risk, and the small number of patients. 
It would be interesting and diagnostically useful, to 
confirm the results of this study with a larger sample, 
as well as, in a later phase, to verify the clinical useful-
ness of the myocardial contractility indices chosen in 
the algorithm through AI, to thus add another com-
plementary method to the simple routine interroga-
tion to assess the risk of PE.

However, impedance cardiography is not a widely 
used technique in our setting, except in the field of 
hypertension specialists.

The hemodynamic study of the pregnant woman is 
an extensive resource to investigate the pathophysi-
ological alterations of HDP, (9,10) and perhaps in the 
near future, when we have solid evidence, it will be 
time to apply it or not, as an early diagnostic tool.

In the present work, the resulting PE prediction 
algorithm included variables other than those indicat-
ed as significant by traditional statistics, which, with 
a larger number of patients, would have been predic-
tors of PE by logistic regression, as previously demon-
strated for peripheral resistance index and the cardiac 
index. (11) The question remains whether the algo-
rithm developed by AI has a power independent of the 
number of data included, unlike traditional statistics.

The strength of this work is the recruitment of pa-
tients in the first trimester of pregnancy for the pur-
pose of early diagnosis, which few previous studies on 
the subject have demonstrated.
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Artificial intelligence is an additional useful tool, 
but more evidence is needed to include its results in 
clinical practice. Undoubtedly, the evidence will arrive 
soon and will contribute with traditional statistics for 
the implementation of new forms of diagnosis and 
treatment.

Olano et al. have the privilege of publishing the first 
work in Argentina on PE prediction through AI. The 
road is open, although there is still a long way to go. 
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