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Background: Considering the worldwide importance of preeclampsia, especially in Brazil, the screening of pregnant women at greater risk of developing the disease and the application of preventive measures are essential. This study aimed to assess the medical performance in this context in Brazil.

Methods: A survey was developed to quantify the number of physicians who prescribe acetylsalicylic acid (ASA) and/or calcium for preeclampsia prevention. The survey was sent to all Brazilian obstetricians affiliated to the Brazilian Federation of OBGYN by email and WhatsApp. The survey remained opened for 6 months and included questions about the use of ASA and calcium, as well as about the use of a complementary test to predict preeclampsia.

Results: The sample consisted of 360 responding physicians and 100% coverage of responses from physicians from the five different regions of Brazil was obtained. The vast majority of respondents (94.72%) prescribe ASA to prevent preeclampsia, with 80.3% prescribing a dose of 100 mg/day. Calcium is prescribed by 83.9% of the respondents. The majority of the interviewed sample (58.6%) requests uterine artery Doppler imaging to predict preeclampsia and 31.7% do not request any additional test. When the analysis was performed by region, only the northern region differed from the other Brazilian regions regarding the use of ASA and calcium for preeclampsia prevention. While more than 90% of physicians in the other regions prescribe ASA, 40% in the northern region do not use it (p < 0.0001). Regarding calcium, 30% of physicians in northern Brazil do not use the drug for preeclampsia prevention, a percentage that also differs from the other regions where the medication is prescribed by 80 to 90% of physicians (p = 0.021).

Conclusions: The vast majority of Brazilian physicians prescribe low-dose aspirin and calcium carbonate to prevent preeclampsia in high-risk pregnant women. In addition to the identification of clinical risk factors, most doctors use Doppler of the uterine arteries as a predictive method. In the northern region of Brazil, physicians use aspirin and calcium less frequently for preventing preeclampsia compared to the rest of the country.
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Introduction

Preeclampsia (PE) is a multisystem disease that is characterized by new onset of hypertension and proteinuria, or hypertension and significant target-organ dysfunction with or without proteinuria, in the last half of pregnancy or postpartum. The genesis of the disease, which is multifactorial (genetic, immunological, environmental), is established in early pregnancy and is characterized anatomically by abnormal remodeling of maternal spiral arteries in the placenta (1).

Severe, but with a highly variable spectrum of severity, PE has important immediate and long-term impacts on a woman's future life. Preeclampsia affects up to 8% of all pregnancies worldwide (2) and is an important cause of maternal and perinatal morbidity and mortality. However, most adverse outcomes occur in low- and middle-income settings (2). For example, in Brazil where the maternal mortality ratio is about 56 deaths per 100,000 live births (and has remained stable over the last 10 years) (3), PE alone accounts for 20% of these deaths. In addition, 20% of all premature births in Brazil are related to PE and more than half are elective deliveries due to indications related to this condition (4, 5).

Considering the importance of PE, especially in Brazil where its prevalence and maternal mortality secondary to the disease are high, the screening of pregnant women at greater risk of developing this condition and the application of preventive measures are essential. However, the prediction of PE is a difficult task due to its complex etiology, knowledge gaps in its pathophysiology, diverse clinical presentations, and heterogeneity between populations.

Some studies have shown good predictive power for preterm PE of a model that combines clinical history (identification of risk factors), blood pressure measurement, Doppler imaging of the uterine arteries, and biomarkers (PAPP-A and PlGF) (6–8). Recently, the International Federation of Gynecology and Obstetrics (FIGO) issued its position on the role of combined screening in the universal screening for PE (9). However, this recommendation is still controversial and widely discussed in different countries. The National Specialized Commission (NSC) of Hypertension in Pregnancy of the Brazilian Federation of Gynecology and Obstetrics (FEBRASGO) published its position to reinforce local recommendations on PE prediction based only on the identification of risk factors and blood pressure measurement (10).

According to the NSC of Hypertension in Pregnancy, in agreement with some international guidelines such as those of the American College of Obstetricians and Gynecologists (ACOG) (11) and the US Preventive Services Task Force recommendations (12), evidence for the use of combined prediction models lacks external validation and implementation studies to demonstrate their predictive accuracy for clinical use. Thus, as also suggested by FIGO (for countries where combined screening does not appear to be cost effective) (9), these entities have recommended the prediction of PE based on the following risk factors: maternal age > 35 years, nulliparity, history of PE, interpregnancy interval < 12 or > 72 months, assisted reproduction, twin pregnancy, family history of PE (mother and sisters with PE), obesity, Afro-Caribbean descent, and presence of clinical conditions (chronic arterial hypertension, diabetes type 1 and 2, kidney disease, systemic lupus erythematosus, and antiphospholipid antibody syndrome) (9–14).

Recently, another biomarkers, like the soluble fms-like tyrosine kinase 1 (sFlt-1), endoglin, PlGF, neurokinin-B have been used to try to predict the preeclampsia's onset and/or preeclampsia's complications (15–20). The measurement of sFlt-1/PlGF ratio or PlGF alone is endorsed by some guidelines to rule out PE, since the negative predictive value of these tests are very high and reliable (14, 21). Neurokinin-B, a neuropeptide produced by the placenta, also can be a possible role in the pathophysiology of the disease. It is possible that neurokinin-B might act on peripheral neurokinin 3 receptors and neurokinin 1 receptors on platelets and monocytes, causing complications seen in late pre-eclampsia. However, the role of neurokinin-B as a predictive test is still debatable and requires clarification in the literature (19, 20).

In addition to the discussion on the best approach to prediction, the use of acetylsalicylic acid (ASA) for PE prevention has also been questioned not regarding its benefit and safety but regarding its correct administration (when to start and interrupt its administration and especially its dose). The current recommendation of FIGO (9) consists of the oral administration of ASA at a dose of 150 mg at night and calcium supplementation for women with inadequate intake (< 800 mg/day), emphasizing that this preventive measure should be based on positive screening. However, the FIGO recommendation of the ASA dose is fundamentally based on the ASPRE trial (8), which was not designed to compare the benefit of different ASA doses and always used the dose of 150 mg/day (8, 10).

In Brazil, 100-mg tablets are provided by the public health system. This concentration is already higher than the American recommendation, which is 81 mg/day (11, 12). Thus, the NSC of Hypertension in Pregnancy of FEBRASGO, in its recently published recommendation, maintains the aspirin dose of 100 mg/day (10). The drug should be started at 12 weeks of gestation (or, if necessary, from the beginning of prenatal care). Some authors propose that the benefits are achieved with the introduction of the drug until 16–20 weeks (10–14).

In view of this scenario of doubts and statements, we propose this national survey to identify the performance profile of Brazilian physicians involved in the care of pregnant women in the national territory regarding the prediction and prevention of PE in order to provide concrete evidence of their actions. These findings will contribute to developing strategies designed to improve medical practice in an attempt to reduce maternal and, consequently, neonatal morbidity and mortality in Brazil. The aims of this study were: (1) to evaluate the frequency of prescription of ASA and/or calcium for PE prevention by obstetricians in each region of Brazil; (2) to assess the frequency of use of PE prediction methods by the group of physicians studied, and (3) to describe the profile of Brazilian obstetricians who use PE prediction and prevention methods according to region and place of work.



Methods

In this cross-sectional, descriptive study, a survey was developed using Google Forms and physicians who received it chose on their own free will to participate in the study. First, the participant signed the free and informed consent form, also accessed electronically, and then received the survey that consisted of 13 multiple-choice questions. It took about 5 min to complete the whole questionnaire, which was sent to obstetricians across Brazil by e-mail that contained an electronic link to the survey. The e-mails were sent by the secretariat of FEBRASGO and its federated members in Brazil to their mailing list members and the electronic link was also posted on different WhatsApp groups of obstetricians in Brazil.

The period for answering the survey was 6 months (1 October 2021 to 30 March 2022), when it was closed and the data were submitted to statistical analysis. The sample size was calculated a priori to obtain the maximum n. Assuming a prevalence of ASA prescription by obstetricians of 50%, an absolute error of 5% and a confidence coefficient of 95%, the inclusion of 385 sample units was estimated, according to the following formula (n = (z2 (1-y)/2p(1-p))/d2). The Excel program was used for tabulation and descriptive analysis of the data.

The study was linked to the University of São Paulo in Ribeirão Preto and was approved by the institutional Ethics Committee (Approval number 4.908.376).



Results

The sample consisted of 360 respondents. Of these, 56.9% were from the southeast region and 25.5% from the south region (Figure 1). Obstetricians from the five different Brazilian regions participated in the survey (100% coverage). In addition, there were professionals from 23 (85%) of the 27 Brazilian states (including Distrito Federal). It is important to highlight that 71.1% of the respondents lived in cities with more than 200,000 inhabitants.


[image: Figure 1]
FIGURE 1
 Distribution of the sample of responding physicians by Brazilian region.


Most respondents (69.46%) work in a private office (not exclusively and 26% exclusively). Half of the interviewees (50.5%) work in a university service (not exclusively) and 40.2% work in a Basic Health Unit (UBS)/health center (not exclusively). Table 1 shows the range of professional activity of the respondents.


TABLE 1 Professional activity.
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The vast majority of participants (94.72%) prescribe ASA for preeclampsia prevention, with 80.3% prescribing a dose of 100 mg/day. Table 2 shows the ASA doses prescribed by the responding physicians.


TABLE 2 Dose of acetylsalicylic acid prescribed for preeclampsia prevention.
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Regarding the initiation of ASA use, 70% of the sample ideally introduces the medication between 12–16 weeks and 16% responded that they ideally initiate it in the first trimester. With respect to the time of discontinuation of ASA, 64% of the respondents recommend its discontinuation between 36 and 38 weeks, 21.5% between 34 and 36 weeks, 4.4% between 32 and 34 weeks, 4.1% after 38 weeks, and 6.1% prescribe its use until birth. Figure 2 illustrates the time of discontinuation of ASA during pregnancy and Figure 3 shows the recommended time of day for medication use.


[image: Figure 2]
FIGURE 2
 Time of discontinuation of acetylsalicylic acid use for preeclampsia prevention during pregnancy.



[image: Figure 3]
FIGURE 3
 Time of day recommended by the respondents for acetylsalicylic acid use.


When asked about the use of calcium for PE prevention, 16.1% of the participants do not prescribe their patients calcium carbonate for this purpose. Among the 83.9% who do, 2% prescribe universal supplementation for any pregnant woman, 55% for pregnant women at risk who have inadequate intake, and 38.9% for any pregnant woman at risk irrespective of her intake (Figure 4).


[image: Figure 4]
FIGURE 4
 Use of calcium for preeclampsia prevention.


When asked about the use of any other drug for PE prevention, 76.9% of the sample answered that they do not use any additional drug other than ASA and/or calcium. Figure 5 shows the other medications prescribed by the population for PE prevention.


[image: Figure 5]
FIGURE 5
 Medications other than acetylsalicylic acid and/or calcium prescribed by the respondents for preeclampsia prevention.


When asked to which patients to prescribe ASA for PE prophylaxis, 55.4% of the participants reported that they prescribe the drug based on risk factors identified in the clinical history and/or altered uterine artery Doppler velocimetry. Thirty percent prescribe ASA only based on the clinical history of risk factors and 14.3% reported the use a multifactorial algorithm (clinical history, mean arterial pressure [MAP], uterine artery Doppler, and biomarker measurement). One participant reported the universal use of ASA for PE prevention (Figure 6).


[image: Figure 6]
FIGURE 6
 Reason for the indication of acetylsalicylic acid for preeclampsia prevention.


Regarding the prediction of preeclampsia, in addition to the identification of clinical risk factors, 31.7% of the sample does not request any other type of test, while 58.6% reported the use of uterine artery Doppler, 5.3% of uterine artery Doppler and biomarker measurement (PAPP-A and PlGF), 3.9% of Doppler and PlGF only, and 0.6% of Doppler and PAPP-A only. Figure 7 shows the methods for predicting PE used by the interviewed sample.


[image: Figure 7]
FIGURE 7
 Tests requested for the prediction of preeclampsia by the population studied.


Finally, comparison of the use of ASA for PE prevention by Brazilian region revealed a significant difference for the northern region where 40% of respondents do not prescribe ASA, while the prescription of the drug exceeds 90% in all other regions (p < 0.0001). In contrast, the prescription of calcium exceeds 90% only in the Midwest region. In the southeast region, 88% of the respondents prescribe calcium, while this percentage does not reach 80% in the other three regions (south, north, and northeast). However, the greatest difference was observed in the northern region, where more than 30% of physicians do not use calcium (p = 0.021). Table 3 shows the comparison of prevention methods between Brazilian regions.


TABLE 3 Characterization of the sample according to region.
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Discussion

This is the first survey on the prediction and prevention of PE that covers the whole Brazilian territory. Since PE is a serious disease and Brazil is an extensive country with very different cultures, a precarious public health system and protocols that often differ between public and supplementary health systems, mapping medical performance is essential to act locally where the greatest divergences exist in order to facilitate interventions.

Since there is no curative treatment other than childbirth, an intervention that can prevent PE is of extreme importance for maternal and child health worldwide, especially in lower-income countries where, in addition to a higher prevalence, the negative impact of the disease is far more devastating. Many different strategies designed to prevent PE have been investigated but most interventions are not successful, certainly because of the complex and multifactorial pathophysiology involved in the clinical syndrome (22). Prophylaxis with low-dose ASA is the most useful preventive pharmacological intervention, reducing the risk of new episodes of PE by 15%, the risk of perinatal mortality by 20%, and the risk of premature birth and intrauterine growth restriction by 20% (23).

Different guidelines recommend calcium supplementation for women with low intake of this mineral (24). Even in low-risk populations, a systematic review has demonstrated the benefit of calcium supplementation for reducing PE (25). In Brazil, the calcium intake of women of childbearing age is approximately 500 mg/day, which is below the currently recommended level (26). Thus, the NSC of Hypertension in Pregnancy of FEBRASGO recommends the administration of ASA and calcium supplementation to all pregnant women with clinical risk factors for PE as an important strategy for improving maternal and perinatal outcomes in the country, especially to those seen by the Brazilian public health system whose calcium intake may be lower (10).

Our study showed that the vast majority of physicians prescribe low-dose ASA for the prevention of PE (94.7%). Since almost 70% of the sample works in a private office and more than 40% in public health services (not exclusively in both cases), we believe that this preventive measure covers both patients from the Unified Health System (SUS) and from the supplementary health system. We did not assess patient adherence to the medication, which seems to be greater in the supplementary health system (access to medication, purchasing power, and education) (27), but the basis comes from the prescription and Brazilian colleagues are doing so.

Likewise, the prescribed ASA dose fully agrees with national and international recommendations. Most physicians in our sample (86%) prescribe a dose of 100 mg/day (which is the dose recommended by the NSC of Hypertension in Pregnancy of FEBRASGO and the tablet available at SUS) (10). If we consider international protocols that recommend doses between 75 and 150 mg/day, 99% of the physicians prescribe ASA within this dosage range (9–14).

Regarding calcium, its real prescription in Brazil for the prevention of PE is not as well established as that of ASA. Our study showed that, although most physicians use it, 16% of the sample does not prescribe the medication for this purpose. As previously mentioned, this is a missed window of opportunity given that calcium intake is generally inadequate in the Brazilian population (26).

The differences in the use of ASA and calcium carbonate between the different regions of Brazil must be highlighted. In the northern region, 40% of physicians do not prescribe ASA for PE prevention, while this rate exceeds 92% in all other regions. The same was observed for calcium, with 30% of respondents in this region not prescribing it. Considering its statistical significance (p < 0.0001 for ASA and p = 0.021 for calcium), this finding is important especially for guiding the bodies responsible for women's health in the country in order to design strategies aimed at reaching certain regions where prevention is failing. Due to the small n of participants in the northern region, the data need to be confirmed with new regional studies.

A matter of debate and lack of uniformity worldwide, the prediction of PE in the present Brazilian sample also shows heterogeneity. Only 31% of the respondents follow the local recommendations of the NSC of Hypertension in Pregnancy of FEBRASGO, i.e., predicting PE based only on risk factors observed in the clinical history and on blood pressure measurement (10). In addition to the identification of risk factor, 58% of the respondents use Doppler imaging of the uterine arteries and 5.3% reported the use of the complete algorithm, including Doppler and measurement of PlGF and PAPP-A in maternal blood, which is highly uncommon in Brazil since it requires the measurement of specific markers. It is important to highlight that, although it was not the aim of this study, combined prediction models have shown moderate predictive performance, with important limitations such as heterogeneity of the populations studied, low reproducibility of the methods used (mainly uterine artery Doppler), and a substantial lack of external validation. Evidence to support the use of these PE prediction models in clinical decision-making is limited and their predictive performance must be examined and validated locally before they can be considered for use in clinical practice (28).

As strengths of our study, we highlight the novelty and originality of a population survey on such an important topic for the health of Brazilian women and the fact that the study involved participants from all regions of the country. Certainly, the results obtained by mapping medical performance regarding the prediction and prevention of PE will serve as a basis for the development of local and specific measures and strategies aimed at improving healthcare practices.

Although we were able to include respondents from the five regions of Brazil and we reached a number very close to the calculated n (calculated sample size of 385 participants for a power of 95% and 360 were included), there was a higher percentage of participants from the southeast and south regions in our sample, a fact that may lead to random selection bias and may compromise data analysis, especially when the sample is divided by region. This is a limitation of the present study.

Brazilian people has a low intake of calcium, as we mentioned above (26). It is reasonable that it is one of the possible causes of the high prevalence of preeclampsia in Brazil. However, some papers have suggested that another substances, like vanadium, could have a possible relation with PE (29). We don't know the exposition level of Brazilians to vanadium or other minerals like lead or cadmium and we didn't do any mention about that.

Finally we have to comment the COVID-19 pandemic in the preeclampsia's scenario. Our study was conducted during the pandemic and many articles showed the impact of the COVID-19 in the obstetrics outcomes, with increase of maternal mortality and morbidity (30–32). Some papers revealed a strong association of PE and COVID-19, with increase of preeclampsia prevalence or associated morbidity and bad outcomes (32–36). So, all of actions that we can do to mitigate the onset or the complications of preeclampsia, like adequate prediction and prevention, are welcome, particularly in the pandemic period, where the impact of the disease was so powerful.

The challenge for Brazilian health does not only comprise medical but also political and social issues and requires constant articulation between governments and society. Furthermore, in a country with the size of Brazil with sociocultural and financial differences, frequent mapping of the performance of health professionals, such as done in the present study, is extremely valuable to identify possible opportunities for action and improvement.



Conclusion

The vast majority of Brazilian physicians prescribe low-dose ASA and calcium carbonate for PE prevention among at-risk pregnant women. In addition to identifying clinical risk factors, most respondents use Doppler imaging of the uterine arteries as a predictive method. The percentages of ASA and calcium prescription for PE prevention are lower in the northern region when compared to the other Brazilian regions.
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