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Original Research Article

Observed clinical course and perinatal outcomes in patients with systemic lupus erythematosus managed in the intensive care unit

ABSTRACT
	Aim: Identify the observed clinical course and perinatal outcomes in patients with SLE (Systemic Lupus Erythematosus) managed in the intensive care unit (ICU).
Study design:  Observational and descriptive study.
Place and duration of study: ICU of the High Specialty Medical Unit of Gynecology and Obstetrics Hospital No. 3, National Medical Center “La Raza” belonging to the Mexican Institute of Social Security in Mexico City, between January 1, 2017 and July 31, 2024.
Methodology: An observational, retrospective and descriptive study was carried out in a cohort of 41 pregnant patients with SLE admitted to the ICU in the years 2017 to 2024. The records were consulted to know their general data, clinical course and perinatal outcomes. For data analysis, descriptive statistical measures were used with the statistical program SPSS™ version 22.0.
Results: Maternal age 28.1±5.30 years, pregnancy 28±8 weeks, and time of SLE diagnosis 6.16±4.87 years. Reasons for admission: preeclampsia-eclampsia 36.56%, uncontrolled chronic hypertension 29.26% and lupus activity 12.19%. Antihypertensive agents were required in 80.48%, vasoactive amines in 4.87%, cardiotonic agents 2.43%, antiarrhythmic drugs 2.43%, transfusion therapy 46.34%, and mechanical ventilatory support 19.51%. Termination of pregnancy: cesarean section 67.50%, instrumented uterine curettage 17.50%, vaginal delivery 10% and hysterotomy 5%. Complications: obstetric hemorrhage 15%, incidental injury to an iliac vein 5%, surgical reintervention 5%, choriamnioitis 2.5%, intestinal laceration 2.5%% and unpacking 2.5%. ICU stay 3.43±2.66 days. Prolonged stay in the ICU (>8 days) was found in 7.31%. Maternal mortality 0%. Preterm products 76.92%, and term products 23.08%, survival 63.41%, overall fetal mortality 36.59% (abortion 19.51%, utero death 4.87%, and perinatal death 12.19%).
Conclusion: The maternal clinical course observed was satisfactory. Perinatal outcomes were unfortunate with high rates of prematurity, abortion, in utero death, and perinatal death.
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1. INTRODUCTION
Systemic Lupus Erythematosus (SLE) is the prototype of autoimmune diseases. It is a condition with worldwide distribution that affects all races and predominates in women in a ratio of 9/1 compared to men (Tarter et al. 2024). Because women are disproportionately affected, they represent between 85% and 93% of patients with SLE. The most likely period of diagnosis of the disease is between 15 and 55 years of age, which often overlaps with childbearing age. This information is relevant because it can influence family planning and the course of pregnancy (Barber et al. 2021).
In pregnant patients with already established SLE, the condition may remain inactive, but in 60% of patients it may have autoimmune activity clearly related to a substantial increase in the probability of maternal organic lesions and feto-placental complications (spontaneous abortion, in utero death, growth restriction, low and very-low birth weight, preterm birth, preeclampsia, eclampsia, HELLP syndrome, acute kidney injury, coagulopathy due to antiphospholipid syndrome) (Tan et al. 2022, Ravindran et al. 2024). Appropriate preconception counseling with risk stratification is required for each patient. 

In the case of an established pregnancy, the evaluation of SLE activity, organ involvement, serological profile and morbidities should be included (Zucchi et al. 2024). To measure the immunological activity of the disease, the “Systemic Lupus Erythematosus Disease Activity Index 2000” (SLEDAI-2K) scale has been used: no activity (0), mild activity (1 to 5), moderate activity (6 to 10), high activity (11 to 19), and very active high (20 or more) (Gladman et al. 2002, Calculators 2024). High and very high scores are associated with adverse pregnancy outcomes. The SLEDAI-2K scale has proven to be a valid and sensitive tool to detect changes in SLE activity during pregnancy, it serves to strengthen decision-making about maternal management and to estimate the near prognosis (Makarm et al. 2022).
It has been estimated that 10 to 25% of pregnant patients with SLE who present to emergency departments require hospitalization and 30% require intensive care (Cooper et al. 2003). The complications of SLE during pregnancy that require management in the Intensive Care Unit (ICU) are varied, but all increase mortality. Mortality can vary from 47 to 49%, it can even reach up to 79% despite the fact that survival has increased in recent years from 75% to 85% (Ansell et al. 1996, Whitelaw 2005). 
Because a great diversity of variables (epidemiological, ethnic, anthropometric, genetic, environmental, geoeconomic, medical condition, therapeutics used) can modify the observed clinical course and perinatal results of pregnant patients with SLE, it has been recommended to analyze data from each specialized care center to identify risk factors, generate the most appropriate strategies and achieve the best obstetric results immediately (Braga et al. 2021). 
1.1 Objective

To identify the observed clinical course and perinatal outcomes in patients with SLE managed in the ICU.
2. material and methods
An observational, retrospective and descriptive study was carried out in a cohort of 41 pregnant patients with an established diagnosis of SLE treated in the ICU of the High Specialty Medical Unit of Gynecology and Obstetrics Hospital No. 3, National Medical Center “La Raza” belonging to the Mexican Institute of Social Security in Mexico City between January 1, 2017 and July 31, 2024. The clinical records were consulted to document their general data (age, parity, weeks of pregnancy, time of SLE diagnosis, activity score with the SLEDAI-2K scale, clinical course (reasons for admission, pharmacological management, length of stay in the ICU, mortality) and perinatal outcomes. The diagnosis of SLE was based on the American College of Rheumatology/European League Against Rheumatism (EULAR) classification criteria published in 2019 (Aringer et al. 2019). SLE activity was measured with the SLEDAI-2K scale (Gladman et al. 2002, Calculators 2024). All of the patients had been sent from primary care centers or second-level medical units corresponding to their home to the headquarters hospital to receive intensive care because their pregnancy was considered high risk. The investigation began when the patients were admitted to the ICU and ended when they were discharged from it.
2.1 Statistical analysis

For data analysis, descriptive statistical measures (mean, median, standard deviation and range) were used with the support of the SPSS™ version 22.0 statistical program.
3. results
3.1 General data

The cohort of 41 patients represented 1.30% of the total admissions to the ICU (41/3136 admissions) during the research period. A wide range of maternal age, parity and weeks of pregnancy was found. All the patients were already known as carriers of SLE and there were no new cases detected during pregnancy, the mean time of evolution of SLE was 6.16±4.87 years. It was identified that 48.78% (20 cases) met between one and five criteria of the SLEDAI-2K scale for SLE activity at the time of admission to the ICU. The ICU stay was 3.43±2.66 days. Prolonged stay in the ICU (>8 days) was found in 7.31% (3 cases: fatty liver, hypertensive encephalopathy due to severe preeclampsia, lupus activity). Maternal mortality was 0% (Table 1). 
	Table 1. General data

	Parameters
	Results

	Maternal age mean ± sd years (limits)

          >40 years % (n)

          <18 years % (n)
	28.1±5.30 (18 to 41)

2.43 (1)

2.43 (1)

	Parity median (limits)
	2 (1 a 8)

	Weeks of pregnancy mean ± sd (limits) 
	28±8 (8 to 38.4)

	Evolution time of SLE mean ± sd years (limits)
	6.16±4.87 (0.25 to 20)

	Lupus activity % (n)
	48.71 (20)

	SLEDAI-2K scale score median (limits)
	3 (1 to 5)

	ICU stay mean ± sd days (limits)
Prolonged stay in the ICU (>8 days) % (n)
	3.43±2.66 (0.58 to 12.87)
7.31 (3/41)

	Maternal mortality %
	0

	sd = standard deviation

SLE = Systemic lupus erythematosus

ICU = Intensive Care Unit

SLEDAI-2K = Systemic Lupus Erythematosus Disease Activity Index 2000


The most frequent pharmacological management of SLE was the combination of prednisone+chloroquine in 26.82% (11 cases) followed by prednisone as monotherapy 19.51% (8 cases), prednisone+chloroquine+azathioprine 14.63% (6 cases), chloroquine as monotherapy 4.87% (2 cases), prednisone+azathioprine 4.87% (2 cases), prednisone+enoxaparin 2.43% (1 case), deflazacort 2.43% (1 case), prednisone+mycophenolate 2.43% (1 case), prednisone+chloroquine+ methotexate 2.43% (1 case), prednisone+azathioprine+mycophenolate 2.43% (1 case), hydrocortisone+chloroquine+azathioprine 2.43% (1 case) and chloroquine+enoxaparin 2.43% (1 case). It was found that 12.19% (5 cases) did not receive drug management for SLE during pregnancy because they discontinued it for their own reasons.
3.2 Clinical course 

The three main reasons for admission to the ICU were: preeclampsia-eclampsia 36.56% (15 cases), uncontrolled chronic hypertension 29.26% (12 cases) and lupus activity 12.19% (5 cases). The complete distribution is shown in Table 2.

	Table 2. Reasons for admission to the Intensive Care Unit

	Diagnosis
	Percentage (n)

	Preeclampsia-eclampsia

          Severe preeclampsia

          Eclampsia

          Severe preeclampsia with HELLP syndrome
	36.56 (15)

29.26 (12)

4.87 (2)

2.43 (1)

	Uncontrolled chronic hypertension
	29.26 (12)

	Lupus activity
	12.19 (5)

	Ventilatory difficulty
	7.31 (3)

	Ischemic stroke 
	4.87 (2)

	Epilepsy
	2.43 (1)

	Fatty liver
	2.43 (1)

	Airway management 
	2.43 (1)

	Hypovolemic shock
	2.43 (1)

	HELLP = Hemolysis, Elevated Liver enzymes, Low Platelet count


Regarding the pharmacological management that the patients received during their stay in the ICU other than SLE, it was found that antihypertensive agents, vasoactive amines, cardiotonic agents and antiarrhythmic drugs were necessary. Transfusion therapy included fresh frozen plasma, erythrocyte concentrates, platelet concentrates, and cryoprecipitates. Invasive maneuvers included catheterization of the radial artery to obtain a blood sample necessary to perform a periodic blood gas, placement of a central venous catheter via the peripheral or subclavian route, orotracheal intubation for mechanical ventilation, and placement of an endopleural tube (Table 3).
	Table 3. Management in the Intensive Care Unit

	 Pharmacological management % (n)

	Antihypertensive agents 
	80.48 (33)

	Vasoactive amines
	4.87 (2)

	Cardiotonic agents
	2.43 (1)

	Antiarrhythmics 
	2.43 (1)

	Transfusion therapy % (n)

	Fresh frozen plasma 
	19.51 (8)

	Erythrocyte concentrates
	17.07 (7)

	Platelet concentrates 
	7.31 (3)

	Cryoprecipitates 
	2.43 (1)

	Invasive maneuvers % (n)

	Arterial catheter for blood gases 
	100 (41)

	Central venous catheter
	58.53 (24)

	Orotracheal intubation / mechanical ventilation 
	19.51 (8)

	Endopleural probe
	2.43 (1)


3.3 Perinatal outcomes

It was found that 97.57% (40 cases) had a single pregnancy and 2.43% (1 case) had a twin pregnancy. In 2.43% (1 case) pregnancy was preserved (SLE with ischemic cerebrovascular event). In total 41 products were obtained. The general fetal mortality was 36.59% (15/41 cases) at the expense of abortions, perinatal death and in utero death, the details are shown in Table 4. The survival was 63.41% (26/41 cases). In the surviving neonates, prematurity (<37 gestational weeks) was found in 76.92% (20/26 cases).

Regarding the procedures performed for the termination of pregnancy and delivery care, it was found that the cesarean section was the most frequent route of birth with 67.50% (27 cases) followed by instrumented uterine curettage 17.50% (7 cases), vaginal delivery 10% (4 cases) and hysterotomy 5% (2 cases).

The three main surgical complications were obstetric hemorrhage defined as loss >1,000 ml 15% (6 cases), incidental injury to the right iliac vein 5% (2 cases), and bleeding from the surgical bed 5% (2 cases). The complete distribution is shown in Table 4.
	Table 4. Perinatal outcomes

	Parameters
	Percentage (n)

	Pregnancy with a single product 
	97.57 (40)

	Twin pregnancy
	2.43 (1)

	Termination of pregnancy

          Single/twin product

          Newborns
	97.56 (40)

39/1

(41)

	Conservation of pregnancy 
	2.43 (1)

	Overall fetal mortality
	36.59 (15/41)

	          Abortion
	19.51 (8)

	          Perinatal death
	12.19 (5)

	          Death in utero
	4.87 (2)

	Survival 
	63.41 (26/41) 

	Prematurity (<37 weeks) 
	76.92 (20/26)

	Term products 
	23.08 (6/26)

	Interventions for termination of pregnancy % (n)

	Caesarean section 
	67.50 (27/40)

	Instrumental uterine curettage
	17.50 (7/40)

	Vaginal birth 
	10 (4/40)

	Hysterotomy 
	5 (2/40)

	Medical and surgical complications % (n)

	Obstetric hemorrhage (loss >1,000 ml)
	15 (6)

	Incidental right iliac vein injury 
	

5 (2)

	Bleeding from the surgical bed
	5 (2)

	Chorioamnionitis 
	2.5 (1)

	Intestinal laceration
	2.5 (1)

	Cavity check and packing removal 
	2.5 (1)


4. DISCUSSION

Previous studies have shown that patients with SLE maintain fertility rates similar to other women. However, pregnancies of patients with SLE have an increased risk for adverse maternal and fetal outcomes compared to those women without pregestational pathology (Zucchi et al. 2023). The intention of the present investigation was to analyze local data to identify the observed clinical course and perinatal outcomes. This is the most extensive study in terms of number of years that has been carried out on pregnant patients with an established diagnosis of SLE admitted to the ICU of the headquarters hospital. The cohort of 41 women recruited in the review period represented 1.30% of ICU admissions. 
The data showed a fortunate observed maternal clinical course, but with adverse perinatal outcomes. A wide range of maternal age, parity, weeks of pregnancy and 48.71% with lupus activity were found (Table 1). In a systematic review and meta-analysis (Smyth et al. 2010) that included 2,751 pregnant women, SLE activity was documented in 25.6%. Baer et al. 2011 estimated the incidence of SLE activity during pregnancy between 13.5% and 65%. Wagner et al. 2009 found severe activity in 23 of 58 women (39.6%). The incidence of active SLE in the studied cohort was 48.71%, this is a very high percentage, but in accordance with previous reports (Zucchi et al. 2023, Smyth et al. 2010, Baer et al. 2011, Wagner et al. 2009).

The main reasons for admission to the ICU of the studied cohort were preeclampsia-eclampsia, chronic hypertension and SLE activity (Table 2). These are very aggressive diseases that have been widely documented as independent adverse factors for maternal and fetal status. Specifically, it was found that the frequency of preeclampsia-eclampsia was very high 36.56% (Table 2), which has been described in pregnant patients with SLE (Zucchi et al. 2023, Smyth et al. 2010, Baer et al. 2011, Wagner et al. 2009).
Ñamendys-Silva et al. 2009 studied factors related to obstetric prognosis in 104 Mexican patients with active SLE admitted to an ICU. The authors found that 74% required mechanical ventilation for an average of 27 days and 46.2% presented acute kidney injury of which 95.8% presented lupus nephritis and 4.6% had deterioration in renal filtration due to various causes with requirements for hemodialysis in 54.2%. The authors highlighted that mortality in the ICU was 32.7% mainly due to complications related to sepsis and severe SLE activity such as pulmonary hemorrhage. In the present investigation, it was found that mechanical ventilation was required in 19.51% (Table 3), and maternal mortality was 0% (Table 1).
In the opinion of experts, the most serious cases should be managed in the ICU to improve maternal status and fetal conditions at birth (Gamba et al. 2024). In the present study, the results of the maternal clinical course observed in the ICU were fortunate once a short stay in the critical care room was found (3.43±2.66 days), the rate of prolonged stay in ICU (>8 days) was very low 7.31% and maternal mortality was 0%, but not the perinatal results. In the study reported by Smyth et al. 2010 found preterm birth in 39.4%, death 3.6%, fetal growth restriction 12.3% and abortion 16%. Wagner et al. 2009 reported an increase in unwanted perinatal outcomes in patients with active SLE compared to those without SLE (fetal loss 35% vs 9%, preterm birth 52% vs 19%). In a series of cases from the National Institute of Perinatology in Mexico City (Ñamendys-Silva et al. 2009) preterm birth was found in 80%, in utero death in 13%, fetal growth restriction in 39%, and abortion in 13%. Like previous reports, the perinatal results of the present investigation were also devastating with prematurity 76.92% and general fetal mortality 36.59% (abortion 19.51%, perinatal death 12.19%, in utero death 4.87%) despite intensive maternal care with aggressive pharmacological management (Table 3) and timely surgical procedures that, in turn, were not free of serious complications (Table 4). From the findings, the impression is that the intervention of the multidisciplinary team in the ICU can improve maternal outcomes, but not the fetal condition and its complications.

4.1 Strengths and limitations

The main strength of the research lies in the fact that favorable data on the observed clinical course of pregnant patients with SLE and the need for intensive care were promptly identified. The participation of the interventional multidisciplinary team can increase maternal condition, but not perinatal outcomes and fetal complications. The weaknesses of the study are related to its observational, retrospective and descriptive design, the small sample size, and the analysis of local data that limit the generalization of the findings.
5. CONCLUSION
The maternal clinical course observed was satisfactory. Perinatal outcomes were unfortunate with high rates of prematurity, abortion, in utero death, and perinatal death. The research findings can guide the multidisciplinary medical team regarding their intervention and real expectations.
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