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INTRODUCTION care, aggravating clinical conditions and affecting the interpretation

of diagnostic and laboratory tests (Amorim, 2017). According to data
from the Pan American Health Organization (PAHO), the “Zero
The hospitalization of patients with obstetric causes in intensive care Maternal Deaths” campaign was launched in 2023. Prevent the
units (ICU) is a challenge for the health system, being considered a  Preventable” to encourage countries in Latin America and the
public health problem (Pimenta, 2021). Pregnancy, with its specific Caribbean to reduce maternal mortality, which increased by 15%
physiological changes, differentiates patients in relation to other ICU between 2016 and 2020 (WHO, 2023). An important indicator of
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maternal morbidity is the transfer rate of women in the pregnancy-
puerperal period to an ICU in a specific region (MS, 2023). The
chances of ICU admissions for women during the pregnancy-
puerperal cycle are greater than those of non-pregnant women
(Martins, 2017). Approximately 90% of births in Brazil occur in
hospitals, and 67.1% of deaths are a consequence of direct obstetric
causes, represented mainly by pre-eclampsia and eclampsia, chronic
hypertension of any cause, chronic hypertension with overlapping
pre-eclampsia and hypertension gestational (Peracoli, 2005).
Gestational hypertension (HG) is considered a diagnosis of exclusion,
determined when chronic hypertension and pre-eclampsia have
already been ruled out during clinical evaluation (Pimenta, 2021). It is
defined as an increase in blood pressure after 20 weeks of pregnancy,
without signs of proteinuria or pre-eclampsia, and may be transient if
blood pressure (BP) returns to normal after 12 weeks of delivery
(Santos, 2023). Chronic hypertension is diagnosed in women with
hypertension preceding pregnancy or identified before 20 weeks of
gestation (MS, 2023).

Pre-eclampsia is characterized by generalized clinical impairment and
heterogeneous laboratory changes, being classified from mild to
severe. To diagnose pre-eclampsia, it is necessary to observe
hypertension with levels lower than 160/110 mmHg in at least two
measurements after the 20th week of pregnancy in patients not
previously hypertensive, accompanied by proteinuria of 300 mg or
more in 24 hours (MS, 2023; Xiong, 2018). Pre-eclampsia can also be
considered when, even in the absence of proteinuria, there is a
manifestation of imminent eclampsia, eclampsia, HELLP syndrome,
or other maternal dysfunctions, including uteroplacental dysfunctions.
The severe form is characterized by symptoms and laboratory
changes such as: SBP > 160 and/or DBP > 110 mmHg in two
measurements ten to fifteen minutes apart at rest; renal failure with
serum creatinine > 1.2 mg/ dL in patients with previously normal
renal function; persistent visual or brain disturbances; pulmonary
edema or cyanosis; myocardial ischemia or infarction; persistent
epigastric or right upper quadrant pain; HELLP syndrome (hemolysis,
elevated liver enzyme levels and low platelet count); and fetal growth
restriction (MS, 2023).

While eclampsia is characterized by the appearance of tonic- clonic
seizures in patients with pre-eclampsia or gestational hypertension in
the second or third trimester and/or immediate puerperium, with rare
episodes in the first two trimesters and late puerperium (Santos,
2023). Thus, chronic hypertension with superimposition of pre-
eclampsia is diagnosed when, after the twentieth week of gestation,
significant proteinuria appears in previously hypertensive patients,
accompanied by an acute increase in blood pressure (Sampaio, 2018).
Data regarding ICU admissions due to hypertensive disorders during
pregnancy and the postpartum period, as well as the epidemiological
characteristics of these patients, are scarce (Pereira, 2017). Based on
the assumption of the need to know epidemiological data on obstetric
hospitalizations, morbidity and mortality of these ICU patients, the
present study was carried out with the aim of analyzing the
prevalence of different epidemiological aspects and the existing
information on the main causes of ICU admission for treatment of
proteinuria and hypertensive disorders during pregnancy and the
postpartum period in Pernambuco.

METHODOLOGY

Ecological, observational, retrospective and cross-sectional study,
carried out using information obtained from the databases of both
systems of the Department of Informatics of the Unified Health
System (DATASUS) about hypertension in pregnancy in both search
systems: Hospital Information System3 (SIH) and Hospital Morbidity
System (SMH) over a period of 10 years, between January 2014 and
December 2023. The SIH/SUS made data available on the selection
filter “treatment procedure for edema, proteinuria and hypertensive
disorders in pregnancy, childbirth and the postpartum period” and, on
the SMH/SUS, under the selection filter “ICD-10 morb list edema,
proteinuria and hypertensive disorders in pregnancy, childbirth and

the postpartum period”. In SIH/SUS, the variables of hospitalizations,
days of hospitalization, average days of hospitalization, deaths,
maternal mortality rate (MMR) and cost were analyzed, per year,
during the 10 years studied and by health region. In the SMH/SUS
system, the number of hospitalizations, deaths, age group,
ethnicity/color, type of hospitalization (urgent or elective), by
Brazilian region in the evaluated period were evaluated. The
bibliographical review of the introduction was carried out based on
the keywords used in the Health Sciences Descriptors (DeCS):
Intensive Care Units, Pregnancy-Induced Hypertension; Eclampsia;
Pre eclampsia. The data were analyzed using absolute numbers,
percentages, through the interpretation of spreadsheets created by the
Excel 2016 program. There was no submission to the Research Ethics
Board due to DATASUS being a public domain database, without
identification of registered patients.

RESULTS

In Pernambuco, between January 2014 and December 2023,
a total of 93,650 (100%) women were admitted to the ICU for the
treatment of proteinuria and hypertensive disorders during pregnancy,
childbirth and the postpartum period, according to data from
SIH/SUS. The analysis was conducted by regional health departments
in the state, divided into 12 headquarters located in the municipalities
of Recife, Limoeiro, Palmares, Caruaru, Garanhuns, Arcoverde,
Salgueiro, Petrolina, Ouricuri, Afogados da Ingazeira, Serra Talhada
and Goiana. When analyzing by region, it is highlighted that the I
Regional Health Management (I Geres) concentrates the largest
portion of ICU admissions for women for the treatment of proteinuria
and hypertensive disorders during pregnancy, childbirth and the
postpartum period, totaling 68,946 cases, which represents
approximately 73.6% of the total. This management is recognized as
a medical assistance center with the capacity to deal with medium and
high complexity cases, meeting daily demands from other Regional
Health Managements. Al Geres covers the entire Recife Metropolitan
Region (RMR), made up of 19 municipalities and the island of
Fernando de Noronha. The VIII Regional Health Management, based
in Petrolina and covering seven municipalities, was responsible for
17,606 hospitalization cases, corresponding to approximately 18.8%
of the total. In relation to the years with the highest number of
hospitalizations, 2022 with 10,726 cases, equivalent to approximately
11.4% of the total, followed by 2019 recorded 10,018 cases,
representing approximately 10.7% of the total (Table 1).

The total occupancy of hospital beds represented 426,207 (100%)
days, with the highest number of beds occupied in 2018, with 48,497
days, and the lowest number of beds occupied in 2015, with 39,367
days. (Table 2). The average length of stay, in the total population
studied, was 4.6 days, being the highest in 2018 and 2019, with 5
days, and the lowest in 2017 and 2020, with 4.6 days (Table 2). When
SIH/SUS data on deaths due to proteinuria and hypertensive disorders
during pregnancy, childbirth and the postpartum period were analyzed
by health regions, it was observed that cases were recorded in six of
the twelve health regions. The highest percentage of deaths was
recorded in the I Regional Health Management, with 45 deaths
(59.2%), followed by the VIII Regional Health Management, with 25
deaths (32.9%). The III and VII Regional Health Departments
recorded two deaths each (2.6% each), as well as the IV and XI
Regional Health. Departments, which had one death each (1.3%
each), totaling 76 deaths (Table 3). Pernambuco's TXM, for the
period analyzed, was 0.08, representing a total of 76 deaths. The
lowest mortality rates occurred in 2017 and 2020, with 0.1 and 0.05,
the highest in 2014, with 0.14 (Table 4). When evaluated by color, it
was found that 37 (48.7%) were brown, followed by 3 (3.9%) white
and 2 (2.6%) yellow, with 33 (43.4%) not being informed. The
prevalent age group was 35 to 39 years old, with 21 cases (27.6%),
followed by 30 to 34 years old, with 16 cases (21.1%); 20 to 24 years
old and 25 to 29 years old, with 10 cases each (13.2% each); and 15
to 19 years old, with 9 cases (11.8%). The nature of care for these
patients, according to SIH/SUS records, showed that all 76
hospitalizations that resulted in death were urgent (Table 5).
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Table 1. Stratification of hospitalizations by Health Region (CIR) using the SIH/SUS filter “edema, proteinuria and hypertensive
disorders in pregnancy, childbirth and the postpartum period”, in Pernambuco

Year | Drowned Arcoverde | Caruaru | Garanhuns | Goiana | Lemon | Ouricuri | Palmares | Petrolina | Recife | Willow | Serra Total
from VI v \% X1 Tree II | IX 1 VI 1 v Talhada
Ingazeira

2014 | 47 40 507 5 1 1 72 10 1323 6477 120 23 8626

2015 | 56 44 500 3 3 - 15 14 1569 5943 154 20 8321

2016 | 17 34 380 6 1 - 21 48 1751 5955 161 38 8412

2017 | 29 41 346 10 two two 51 8 1979 6935 158 49 9610

2018 | 43 63 354 1 1 46 14 1894 7054 130 37 9637

2019 | 14 41 313 7 - - 42 7 2156 7178 182 21 9961

2020 | 20 30 250 - 1 - 28 two 2039 6017 219 30 8636

2021 | 6 27 285 - 3 4 37 9 2051 7014 260 36 9732

2022 | 16 162 274 4 3 - 53 - 1518 8656 157 31 10874

2023 | 6 189 257 4 3 49 3 1326 7717 181 103 9841

Total | 254 671 3466 40 18 10 414 115 17606 68946 | 1722 388 93650

Source: Ministry of Health - SUS Hospital Information System (SIH/SUS)

Table 2. Stratification of hospitalizations, average length of stay and days of hospitalization using the SIH/SUS filter “edema,
proteinuria and hypertensive disorders in pregnancy, childbirth and the postpartum period”, in Pernambuco

Year Hospitalizations Average of Days of hospitalization
(n/%) stay (days) (n/%)
2013 536 (0.6%) 6.4 3416 (0.87%)
2014 8426 (9.0%) 49 41149 (10.46%)
2015 8409 (9.0%) 4.7 39367 (10.00%)
2016 8174 (8.7%) 4.9 39753 (10.12%)
2017 9645 (10.3%) 4.6 44554 (11.32%)
2018 9737 (10.4%) 5 48497 (12.33%)
2019 10018 ( 10.7%) 4.8 47971 (12.18%)
2020 8631 (9.2%) 4.6 39851 (10.14%)
Total 93,650 4.6 426,207

Source: Ministry of Health - SUS Hospital Information System (SIH/SUS)

Table 3. Stratification of deaths by Health Region (CIR) using the filter “edema, proteinuria and hypertensive disorders in pregnancy,
childbirth and the postpartum period” from SIH/SUS, in Pernambuco

Year Caruaru IV | Palmares III | Petrolina V III Recife I | Willow V II Serra Talhada Total
2014 - - 6 8 - - 14
2015 1 - two 9 - - 12
2016 - - 1 3 - - 4
2017 - - 5 3 - - 8
2018 - 1 1 8 - - 10
2019 - - - 4 1 - 5
2020 - - 3 5 - - 8
2021 - 1 two 1 1 - 5
2022 - - two 3 - 1 6
2023 - - 3 1 - 4
Total 1 two 25 45 two 1 76

Source: Ministry of Health - SUS Hospital Information System (SIH/SUS)

Table 4. Stratification of the mortality rate by the filter “edema, proteinuria and hypertensive disorders in pregnancy, childbirth and
the postpartum period” of the SIH/SUS, in Pernambuco

Year Hospitalizations (n/%) | Deaths n/% Rate of mortality
2013 536 (0.6%) 14 0.16

2014 8426 (9.0%) 12 0.14

2015 8409 (9.0%) 4 0.05

2016 8174 (8.7%) 8 0.08

2017 9645 (10.3%) 10 0.1

2018 9737 (10.4%) 5 0.05

2019 10018 ( 10.7%) 8 0.09

2020 8631 (9.2%) 5 0.05

Total 93,650 76 0.08

Source: Ministry of Health - SUS Hospital Information System (SIH/SUS).

Table 5. Stratification of color, race, age group and type of care using the SIH/SUS filter “edema, proteinuria and hypertensive
disorders in pregnancy, childbirth and the postpartum period”, in Pernambuco

Color/Race Track will be Service character
White (3) 15 to 19 years old (9) Urgency
Black (1) 20 to 24 years old (10)
Brown (37) 25 to 29 years old (9)
Yellow (2) 30 to 34 years old (16)
No information (33) 35 to 39 years old (21)
Total 40 to 44 years old (10)
45 to 49 years old (1)
Total 76

Source: Ministry of Health - SUS Hospital Information System (SIH/SUS)
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Table 6. Stratification of the value of hospital services, value of professional services, average value of AIH by Health Region (CIR) using the filter “edema, proteinuria and hypertensive disorders in

pregnancy, childbirth and the postpartum period” of the SIH/SUS, in Pernambuco

Year of | Drowned from | Arcoverde | Caruaru Garanhuns | Goiana V | Lemon Ouricuri IX | Palmares III | Petrolina 26010 Recife | 26011 26012 Serra | Total
service Ingazeira VI v \ 111 Tree 11 Willow Talhada

2013 522.66 1516.86 9379.32 - - - 1711.21 - 28436.62 | 509006.1 1343.02 218.48 552134.3
2014 16336.22 29039.53 483451 1663.24 1227.84 673.11 13165.77 7640.08 2012884 7312176 54275.78 | 7891.21 9940423
2015 3874.9 39153.74 4625582 | 1701.47 677.13 - 2039.3 9875.65 2293608 7086525 70392.44 | 10135.91 9980542
2016 4796.39 30745.84 312513.3 | 6461.46 109.24 - 3113.5 28051.21 2405501 6415974 74956.57 | 19538.67 9301762
2017 4015.53 26440.46 324092.5 12071.33 278.66 1369.22 8458.86 6133.05 2722740 7041808 84750.59 | 22377.07 10254535
2018 24206.27 47799.84 318971.4 | 2032.88 109.24 - 6262.17 6967.43 2421806 5993040 72827.84 | 12589.62 8906613
2019 2271.9 25871.03 2674653 | 5600.51 - - 4878.51 3697.52 2541375 6032052 107860.8 | 7260.81 8998334
2020 4012.57 16452.32 214540.1 | - 109.24 - 4469.01 716.15 2410129 5210519 133960.7 | 23324.14 8018233
2021 1109.07 7684.23 2754933 | - 1304.08 2336.22 4990.39 3522.39 2348145 6006163 152123.8 | 9343.02 8812214
2022 2026.19 23798.44 246607 3022.25 1297.08 - 9384.85 - 1723751 8013016 96645.66 | 20400.27 10139949
2023 608.65 15408.53 221502.9 | 5460.78 1847.73 2067.33 19892.26 446.42 1452037 7143220 92395.44 | 57704.63 9012591
Total 63780.35 263910.8 3136574 38013.92 6960.24 6445.88 78365.83 67049.9 22360412 | 66763499 941532.7 | 190783.8 93917330

Source: Ministry of Health - SUS Hospital Information System (SIH/SUS)

The total cost of hospital services was R$93,917,329.58, with 2017 being the year with the highest
value, with R$10,254,535.29 recorded, and 2020 being the year with the lowest value, with R$8,018
,232.60. The value of total professional services in the same period was R$63,850,980.10. The
average value of total ATH was R$ 1,002.85, being the highest in the year 2015 (R$ 1,186.89) and the
lowest in the year 2021 (R$ 905.40) (Table 6).

DISCUSSION

Patients with obstetric causes, despite constituting a small group within intensive care units (ICUs),
play a significant role that cannot be neglected. This group requires specialized care due to the
physiological particularities of pregnancy. According to the study carried out by Santos (2023), the
physiological changes characteristic of the gestational period can make the decision-making process
more complex for health professionals. Therefore, the presence of obstetric patients in the ICU not
only demands special attention, but also highlights the importance of an adapted and well-informed
approach to ensure the best possible care for both mother and fetus. The study carried out by Pereira
(2017) emphasizes that the course of a pregnancy is seen as a complex moment by most women, due
to the profound physiological changes that occur in the body, often resulting in feelings of distress.
Several disorders can surprise a pregnant woman, with hypertensive disorders standing out among
them. Lack of information and adequate care is often associated with maternal mortality and fetal
complications. A study carried out in China by Xiong (2018) revealed that pregnant women who
received little prenatal care were at increased risk for hypertensive disorders during pregnancy. This
highlights the importance of adequate and well-informed prenatal care, essential to prevent serious
complications and ensure the health of both mother and baby. Therefore, it is considered that, when
women gain knowledge about the hypertensive disorders that can affect pregnancy, there is an
important contribution to self-care. However, based on the data obtained by DATASUS, it can be
inferred that there is a mismatch between information and self-care, given the number of
hospitalizations and urgent care.

One of the main risks associated with pregnancy is advanced maternal age, especially in a context
where the number of women postponing their first pregnancy is increasing. According to the data, the
most affected women are in the age group of 35 to 39 years old, followed by those aged 30-34 years
old, which is in agreement with the literature from the Ministry of Health, which considers high-risk
pregnancies when the age mother is over 35 years old. These data highlight the need for better
alignment between information dissemination and self-care practices, as well as greater awareness of
the risks associated with advanced maternal age. The result of this research also reveals a greater
number of cases related to brown skin color, contradicting the literature that identifies black skin
color as the main risk factor related to skin color. This discrepancy can be justified by the great
miscegenation present in Brazil, especially in the state of Pernambuco. This genetic diversity may
influence the prevalence of health conditions and complications, suggesting that regional and
demographic factors play a significant role in maternal health outcomes.

In the study carried out in the northeast region by Pereira (2023), hypertensive disorders of
pregnancy, especially pre-eclampsia and eclampsia, were identified as significant contributors to
maternal and perinatal mortality. These disorders are responsible for approximately 10.0% of
maternal deaths annually. Pre-eclampsia continues to rank among the top four causes of maternal
mortality and morbidity in high-, middle- and low-income countries. These findings underscore the
importance of early surveillance, diagnosis, and appropriate management of these conditions during
pregnancy to mitigate their negative impacts on maternal and fetal health. In the study by Peragoli
(2005), it was observed that eclampsia, a severe form associated with generalized tonic- clonic
seizures, has a variable incidence depending on the level of health care: approximately 1/2,000 in
developed countries and up to 1/100 in countries under development. As highlighted in the literature,
the number of maternal deaths in a region is an excellent indicator of its social reality, often inversely
related to the degree of human development. This indicator not only reflects the socioeconomic level
of the population, but also the quality of medical care and political commitment to promoting public
health. The data obtained in this study showed the predominance of hypertension during pregnancy
among adult pregnant women of mixed race and from the state of Pernambuco, with a higher
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incidence in the I Regional Health Management (GERES), which
recorded the highest number of hospitalizations (73.6%). In 2022,
there was a peak in hospitalizations in Pernambuco for the treatment
of proteinuria and hypertensive disorders during pregnancy, childbirth
and the postpartum period, with 11.4% of the total. The maternal
mortality rate for the period analyzed was 0.08, highlighting the
continued importance of preventive interventions and appropriate care
to improve maternal and child outcomes in the region. Based on the
findings of this study, the high prevalence of hospitalizations and
emergency care stands out, reinforcing the importance of preventive
measures in this population. The identification of risk factors, early
diagnosis and appropriate clinical management are essential to
minimize harm to maternal and child health. The implementation of
effective prevention and treatment strategies can significantly
contribute to reducing complications associated with hypertensive
disorders in pregnancy, improving outcomes for pregnant women and
their babies. However, these findings should also serve as a basis for
organizing future studies, aimed at monitoring these cases and
evaluating the performance of obstetrics and ICU services that offer
support to patients with greater severity. Studies of this nature are
scarce in our region, making it essential to promote more research to
improve the quality of care and, consequently, maternal and child
health.

CONCLUSION

After a comprehensive epidemiological analysis throughout the state
of Pernambuco over the course of a decade, the present study
revealed that, despite the high number of ICU admissions, the
significant costs associated with these admissions and the majority of
care occurring on an urgent basis, the maternal mortality rate
remained low in the state. AI Regional Health Management stood out
for the highest number of hospitalizations, consequently, the highest
number of deaths and the highest mortality rate due to hypertension
during pregnancy in Pernambuco. In relation to ethnicity, brown
women were those who had the highest number of hospitalizations
and deaths, despite the underreporting of this data, since a third of the
information was not recorded. These findings highlight the
importance of continuing to invest in preventive measures, early
diagnosis and appropriate clinical management, in addition to serving
as a basis for future studies and continuous monitoring of these cases,
aiming to improve the quality of obstetrics and ICU services in the
region.
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