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Abstract

          

            
Objective This study aimed to examine whether there are racial disparities in severe maternal morbidity (SMM) in patients with hypertensive disorders of pregnancy (HDP).

          

            
Study Design Secondary analysis of an observational study of 115,502 patients who had a live birth at ≥20 weeks in 25 hospitals in the United States from 2008 to 2011. Only patients with HDP were included in this analysis. Race and ethnicity were categorized as non-Hispanic White, non-Hispanic Black (NHB), and Hispanic and were abstracted from the medical charts. Patients of other races and ethnicities were excluded. Associations were estimated between race and ethnicity, and the primary outcome of SMM, defined as any of the following, was estimated by unadjusted logistic and multivariable backward logistic regressions: blood transfusion ≥4 units, unexpected surgical procedure, need for a ventilator ≥12 hours, intensive care unit (ICU) admission, or failure of ≥1 organ system. Multivariable models were run classifying HDP into three levels as follows: (1) gestational hypertension; (2) preeclampsia (mild, severe, or superimposed); and (3) eclampsia or HELLP (hemolysis, elevated liver enzymes, and low platelet count) syndrome.

          

            
Results A total of 9,612 individuals with HDP met inclusion criteria. No maternal deaths occurred in this cohort. In univariable analysis, non-Hispanic White patients were more likely to present with gestational hypertension whereas NHB and Hispanic patients were more likely to present with preeclampsia. The frequency of the primary outcome, composite SMM, was higher in NHB patients compared with that in non-Hispanic White or Hispanic patients (11.8 vs. 4.5% in non-Hispanic White and 4.8% in Hispanic, p < 0.001). This difference was driven by a higher frequency of blood transfusions and ICU admissions among NHB individuals. Prior to adjusting the analysis for confounding factors, the odds ratio (OR) of primary composite outcomes in NHB individuals was 2.85 (95% confidence interval [CI]: 2.38, 3.42) compared with non-Hispanic White. After adjusting for sociodemographic and clinical factors, hospital site, and the severity of HDP, the OR of composite SMM did not differ between the groups (adjusted OR [aOR] = 1.26, 95% CI: 0.95, 1.67 for NHB, and aOR = 1.29, 95% CI: 0.94, 1.77 for Hispanic, compared with non-Hispanic White patients). Sensitivity analysis was done to exclude one single site that was an outliner with the highest ICU admissions and demonstrated no difference in ICU admission by maternal race and ethnicity.

          

            
Conclusion NHB patients with HDP had higher rates of the composite SMM compared with non-Hispanic White patients, driven mainly by a higher frequency of blood transfusions and ICU admissions. However, once severity and other confounding factors were taken into account, the differences did not persist.

          

            
Key Points
          


          
	
              
Black patients with HDP had higher frequency of SMM compared with non-Hispanic White patients.

            

	
              
The SMM disparities were driven by blood transfusions and ICU admissions.

            

	
              
After adjustment for confounders, including HDP severity, the significant difference in SMM did not persist.

            



        

      


        
[bookmark: N10DE0]
Keywords

        hypertensive disorders of pregnancy - 
        race - 
        ethnicity - 
        preeclampsia - 
        gestational hypertension - 
        maternal morbidity
      

[bookmark: N11C53]
Note

[bookmark: FN210893-24]
        
Presented at the at the 41st annual meeting of the Society for Maternal-Fetal Medicine, Virtual meeting, January 25–30, 2021.

      




      
[bookmark: N11C60]
Supplementary Material

      
	
Supplementary Material



    








[bookmark: info]
Publication History

Received: 07 December 2021


Accepted: 21 June 2022


Accepted Manuscript online:
28 June 2022


Article published online:
29 December 2022



© 2022. Thieme. All rights reserved.

Thieme Medical Publishers, Inc.
333 Seventh Avenue, 18th Floor, New York, NY 10001, USA




 

[bookmark: ]

[bookmark: N11C77]
	
References


	
[bookmark: JR210893-1]1 
          
            Kassebaum NJ, 
          
          
            Bertozzi-Villa A, 
          
          
            Coggeshall MS. 
          
          et al. 
        Global, regional, and national levels and causes of maternal mortality during 1990-2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet 2014; 384 (9947): 980-1004 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-2]2 
          
            Blackwell S, 
          
          
            Louis JM, 
          
          
            Norton ME. 
          
          et al. 
        Reproductive services for women at high risk for maternal mortality: a report of the workshop of the Society for Maternal-Fetal Medicine, the American College of Obstetricians and Gynecologists, the Fellowship in Family Planning, and the Society of Family Planning. Am J Obstet Gynecol 2020; 222 (04) B2-B18 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-3]3 
          
            Petersen EE, 
          
          
            Davis NL, 
          
          
            Goodman D. 
          
          et al. 
        Vital Signs: Pregnancy-Related Deaths, United States, 2011-2015, and Strategies for Prevention, 13 States, 2013-2017. MMWR Morb Mortal Wkly Rep 2019; 68 (18) 423-429 





CrossrefPubMedGoogle Scholar





	
[bookmark: OR210893-4]4 
          Centers for Disease Control and Presentation. 
        Pregnancy mortality surveillance system.  Accessed April 1, 2021 at: https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm#trends 






PubMedGoogle Scholar





	
[bookmark: JR210893-5]5 
          
            Callaghan WM, 
          
          
            Creanga AA, 
          
          
            Kuklina EV. 
          
        Severe maternal morbidity among delivery and postpartum hospitalizations in the United States. Obstet Gynecol 2012; 120 (05) 1029-1036 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR210893-6]6 
          
            Fingar KR, 
          
          
            Mabry-Hernandez I, 
          
          
            Ngo-Metzger Q, 
          
          
            Wolff T, 
          
          
            Steiner CA, 
          
          
            Elixhauser A. 
          
        Delivery Hospitalizations Involving Preeclampsia and Eclampsia, 2005–2014: Statistical Brief #222. Healthcare Cost and Utilization Project (HCUP) Statistical Briefs. Rockville (MD): Agency for Healthcare Research and Quality (U.S.); 2006 





Google Scholar





	
[bookmark: JR210893-7]7 
          
            Ghosh G, 
          
          
            Grewal J, 
          
          
            Männistö T. 
          
          et al. 
        Racial/ethnic differences in pregnancy-related hypertensive disease in nulliparous women. Ethn Dis 2014; 24 (03) 283-289 





PubMedGoogle Scholar





	
[bookmark: JR210893-8]8 
          
            Johnson JD, 
          
          
            Louis JM. 
          
        Does race or ethnicity play a role in the origin, pathophysiology, and outcomes of preeclampsia? An expert review of the literature. Am J Obstet Gynecol 2022; 226 (2S): S876-S885 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-9]9 
          
            Miller EC, 
          
          
            Zambrano Espinoza MD, 
          
          
            Huang Y. 
          
          et al. 
        Maternal race/ethnicity, hypertension, and risk for stroke during delivery admission. J Am Heart Assoc 2020; 9 (03) e014775 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-10]10 
          
            Gyamfi-Bannerman C, 
          
          
            Pandita A, 
          
          
            Miller EC. 
          
          et al. 
        Preeclampsia outcomes at delivery and race. J Matern Fetal Neonatal Med 2020; 33 (21) 3619-3626 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-11]11 
          
            Shahul S, 
          
          
            Tung A, 
          
          
            Minhaj M. 
          
          et al. 
        Racial disparities in comorbidities, complications, and maternal and fetal outcomes in women with preeclampsia/eclampsia. Hypertens Pregnancy 2015; 34 (04) 506-515 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-12]12 
          
            Grobman WA, 
          
          
            Bailit JL, 
          
          
            Rice MM. 
          
          et al; 
          Eunice Kennedy Shriver National Institute of Child Health and Human Development Maternal-Fetal Medicine Units Network. 
        Can differences in obstetric outcomes be explained by differences in the care provided? The MFMU Network APEX study. Am J Obstet Gynecol 2014; 211 (02) 147.e1-147.e16 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-13]13 
          
            Grobman WA, 
          
          
            Bailit JL, 
          
          
            Rice MM. 
          
          et al; 
          Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD) Maternal-Fetal Medicine Units (MFMU) Network. 
        Frequency of and factors associated with severe maternal morbidity. Obstet Gynecol 2014; 123 (04) 804-810 



Google Scholar





	
[bookmark: JR210893-14]14 
          
            Admon LK, 
          
          
            Winkelman TNA, 
          
          
            Zivin K, 
          
          
            Terplan M, 
          
          
            Mhyre JM, 
          
          
            Dalton VK. 
          
        Racial and ethnic disparities in the incidence of severe maternal morbidity in the United States, 2012-2015. Obstet Gynecol 2018; 132 (05) 1158-1166 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-15]15 
          
            Wang E, 
          
          
            Glazer KB, 
          
          
            Howell EA, 
          
          
            Janevic TM. 
          
        Social determinants of pregnancy-related mortality and morbidity in the united states: a systematic review. Obstet Gynecol 2020; 135 (04) 896-915 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-16]16 
          
            Mujahid MS, 
          
          
            Kan P, 
          
          
            Leonard SA. 
          
          et al. 
        Birth hospital and racial and ethnic differences in severe maternal morbidity in the state of California. Am J Obstet Gynecol 2021; 224 (02) 219.e1-219.e15 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR210893-17]17 
          
            Leonard SA, 
          
          
            Main EK, 
          
          
            Scott KA, 
          
          
            Profit J, 
          
          
            Carmichael SL. 
          
        Racial and ethnic disparities in severe maternal morbidity prevalence and trends. Ann Epidemiol 2019; 33: 30-36 





CrossrefPubMedGoogle Scholar










 

	
Supplementary Material





	
Supplementary Material











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.91.226.9
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  