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Aim: To investigate the incidence and outcomes of acute high-risk chest pain diseases, including acute myocardial infarction (AMI), aortic dissection (AD), and pulmonary embolism (PE) during pregnancy and puerperium.

Methods: The National Inpatient Sample was queried to identify pregnancy-related hospitalizations from January 1, 2008 to December 31, 2017. Temporal trends in the incidence and mortality of AMI, AD and PE were extracted.

Results: Among 41,174,101 hospitalizations, acute high-risk chest pain diseases were diagnosed in 40,285 (0.098%). The incidence increased from 79.92/100,000 in 2008 to 114.79/100,000 in 2017 (Ptrend < 0.0001). The most frequent was PE (86.5%), followed by AMI (9.6%) and AD (3.3%). The incidence of PE in pregnancy decreased after 2014 and was lower than AMI and AD, while its incidence in puerperium was higher than AMI and AD consistently (Ptrend < 0.0001). Subgroup analysis showed the incidence of these diseases was higher in black women, lowest-income households, and elderly parturients (Ptrend < 0.0001). The mortality decreased from 2.24% in 2008 to 2.21% in 2017 (Ptrend = 0.0240), exhibiting 200-fold higher than patients without these diseases. The following factors were significantly associated with these diseases: aged ≥ 45 years (OR, 4.25; 95%CI, 3.80–4.75), valvular disease (OR, 10.20; 95%CI, 9.73–10.70), and metastatic cancer (OR, 9.75; 95%CI, 7.78–12.22). The trend of elderly parturients increased from 14.94% in 2008 to 17.81% in 2017 (Ptrend < 0.0001), while no such up-trend was found in valvular disease and metastatic cancer.

Conclusion: The incidence of acute high-risk chest pain diseases, especially PE in puerperium, increased consistently. Although mortality has shown a downward trend, it is still at a high level. We should strengthen monitoring and management of acute high-risk pain diseases in pregnancy and puerperium, especially for black women, lowest-income households, and elderly parturients in the future.
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Highlights


-The incidence of acute high-risk chest pain diseases, especially PE in the puerperium, increased consistently. Among the three diseases, the most frequent disease was PE, almost 10-fold higher than AMI and 26-fold higher than AD.

-The mortality of acute high-risk chest pain diseases slightly decreased from 2.24% in 2008 to 2.21% in 2017, exhibiting 200-fold higher than patients without these diseases. Although mortality has shown a downward trend, it’s still at a high level.

-We highlight that black women, lowest-income households, and advanced maternal age are the risk factors for acute high-risk chest pain diseases during pregnancy and puerperium. Advanced maternal age is a significant risk factor for acute high-risk chest pain diseases, and the number of elderly parturients is still growing. Reducing health care disparities is a huge project for the government and health care system, but at least now, we could increase physician awareness of these high-risk patients.





Introduction

Acute high-risk chest pain diseases, including acute myocardial infarction (AMI), aortic dissection (AD), and pulmonary embolism (PE), are the major cardiovascular diseases leading to high morbidity and mortality worldwide (1). AMI, AD, and PE have usually been studied and managed as three different diseases. During pregnancy and puerperium, these diseases have a closer relationship involving some common underlying pathophysiological mechanisms (2). Compared with non-pregnant women, pregnant women face a several-fold higher risk of acute high-risk chest pain diseases with potentially devastating outcomes for both the mother and the fetus or baby (3, 4).

Pregnancy puts women into a hypercoagulable state and changes the hemodynamics of the cardiovascular system significantly. In addition, hypertension and diabetes contribute to an increase in the risk of cardiovascular diseases during pregnancy. These risks extend for several months, even into the puerperium period. Acute high-risk chest pain diseases are the leading causes of maternal death in developed countries (5, 6). Early diagnosis and treatment of acute high-risk chest pain diseases are crucial for reducing morbidity and mortality in pregnancy and puerperium.

Much of the previous research focused on just one of the acute high-risk chest pain diseases in pregnancy. Comparing the three diseases and investigating the differences between pregnancy and puerperium are particularly challenging because of the low incidence and heterogeneous clinical presentations. To address these knowledge gaps, we utilized the Nationwide Inpatient Sample (NIS) database to evaluate the incidence, outcomes and risk factors of acute high-risk chest pain diseases during pregnancy and puerperium.



Materials and methods


Data source

The NIS database was queried for all patients during pregnancy and puerperium (6 weeks after delivery) between January 1, 2008, to December 31, 2017. The NIS is the largest publicly available all-payer database in the United States which was collected and cleaned by the Healthcare Cost and Utilization Project (HCUP), capturing approximately 20% of inpatient hospitalizations from all community hospitals (7). According to the guidelines of the HCUP, this study does not require Ethical approval because all data from the NIS were de-identified.



Study population

Of all 371,604,379 patients contained in the NIS between January 1, 2008, to December 31, 2017, all hospitalizations women aged ≥ 18 years who had diagnoses about pregnancy, labor, or postpartum period were identified using the International Classification of Diseases-9th Revision-Clinical Modification (ICD-9-CM) diagnostic or International Classification of Diseases-10th Revision-Clinical Modification (ICD-10-CM) diagnostic. Acute high-risk chest pain diseases were defined as the diagnosis of hospitalizations containing AD, AMI, or PE, identified by ICD-9-CM or ICD-10-CM (Supplementary Table 1). The selection steps are shown in Figure 1. All demographics and the comorbidities of the hospitalizations and hospital-level characteristics were included in our study.
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FIGURE 1
Selection flow diagram of target population. Flow diagram to identify how the study cohort was identified.




Primary and secondary outcomes

The primary outcomes were the temporal trends in the incidence of acute high-risk chest pain diseases during pregnancy and puerperium.

The secondary outcomes included: (1) the temporal trends in the mortality of acute high-risk chest pain diseases during pregnancy and puerperium; (2) risk factors of acute high-risk chest pain diseases during pregnancy and puerperium; (3) the association between acute high-risk chest pain diseases and adverse outcomes, cost, and length of stay (LOS).



Statistical analysis

The characteristics and demographics were compared between patients with and without acute high-risk chest pain diseases. Using weights provided by NIS, we calculated the overall incidence of acute high-risk chest pain diseases during pregnancy and puerperium. Meanwhile, we analyzed the incidence in subgroups, including status (pregnancy or puerperium), race, household income, and age. The Cochran-Armitage trend test was used to evaluate the significance of trends in these diseases over time. Univariate analysis of the comparisons between two groups was determined by Student’s t-test or Mann–Whitney U test for normal distributed or non-normal distributed continuous variables, and Pearson Chi-Square test or Mann–Whitney U test for unordered categorical variable or ordinal categorical variable.

Using the same covariates, logistic models were constructed to explore the relationship between acute high-risk chest pain diseases and adverse outcomes. Model 1 used the data after missing variables imputed, while model 2 used the original data. To avoid the effect of malignancy on mortality, we built model 3 using data excluding patients with metastatic cancer to explore the relationship between acute high-risk chest pain diseases and death. To evaluate whether the diseases related to the cost and LOS of the hospitalization, we constructed multivariate linear models, adjusting for the same covariate assessment as model 1. Univariate and two multivariate logistic models were constructed to explore the clinical factors associated with acute high-risk chest pain diseases and the three diseases as model 1 and model 2 in all cohort and high incidence subgroups. All tests were two-tailed, and P < 0.05 was considered significant unless otherwise specified. Statistical analysis was performed using SAS version 9.4 (SAS Institute Inc.).



Patient and public involvement

Causing of the nature of this study, there were no patients or the public involved around the design, recruitment, measuring, or writing of the research.



Missing variables

Most values were missing for < 2% of all hospitalizations, while race and cost were missing for 9.36% and 2.17% (Supplementary Table 2). The missing data of the categorical variables were imputed by the dominant category and the continuous variables by the median.




Results


Included population

Among 41,174,101 hospitalizations for pregnancy and puerperium from 2008 to 2017, acute high-risk chest pain diseases were diagnosed in 40,285 patients (0.098%). The most frequent disease was PE (N = 34,840, 86.5%), almost 10-fold higher than AMI (N = 3,882, 9.6%) and 26-fold higher than AD (N = 1,342, 3.3%). A total of 221 patients had more than one disease. A comparison of demographics, hospital characteristics, and outcomes between patients with and without acute high-risk chest pain diseases was presented (Table 1). Patients with acute high-risk chest pain diseases were more likely to be older, black individuals, and had higher proportions of coagulopathy, metastatic cancer, and valvular disease.


TABLE 1    Characteristics and outcomes in acute high-risk chest pain diseases during pregnancy and puerperium.
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Primary outcomes

As shown in Figure 2A, the incidence of acute high-risk chest pain diseases during pregnancy and puerperium increased from 79.92 per 100,000 hospitalizations in 2008 to 114.79 per 100,000 hospitalizations in 2017 (Ptrend < 0.0001) (Supplementary Table 3). The incidence of these diseases in pregnancy decreased notably since 2015, while the incidence in puerperium increased consistently (Supplementary Table 4). The incidence of PE in pregnancy decreased after 2014 and was lower than AMI and AD, while its incidence in puerperium was significantly higher than AMI and AD (Ptrend < 0.0001). As shown in Figure 2B, the incidence of acute high-risk chest pain diseases in puerperium surpassed that in pregnancy since 2015. The incidence of PE in puerperium increased sustainedly and was consistently higher than that in pregnancy. The incidence of AMI and AD in pregnancy was higher than that in the puerperium, respectively.
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FIGURE 2
Temporal trends of the incidence in acute high-risk chest pain diseases during pregnancy and puerperium. (A) Temporal trends during pregnancy and puerperium, during pregnancy, and during puerperium, respectively (All Ptrend < 0.0001). (B) Temporal trends of the incidence in acute high-risk chest pain diseases, PE, AMI, and AD categorized by pregnancy and puerperium status (All Ptrend < 0.0001).


As shown in Figures 3A–C, the subgroup analyses categorized by race, household income, and elderly/non-elderly parturients showed that temporal trends of most subgroups increased. Most of them presented with Ptrend < 0.0001 (Supplementary Table 4), except for elderly parturient (Ptrend = 0.0017), Asian or Pacific Islander (Ptrend = 0.0004), other race (Ptrend = 0.0213), household income: P50∼P74 (Ptrend = 0.7509). Black women had the highest incidence, whereas Asian or Pacific Islanders had the lowest incidence. The socio-economic status of patients affected the risk of these diseases. The incidence was highest in the lowest median household income category (0–25th percentile). Elderly parturient women (> 35 years old) were more likely to suffer from these diseases when compared to young women. The incidence increased with age, reaching a peak of 397.28/100,000 hospitalizations at ages over 45 years (Figure 3D).
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FIGURE 3
Temporal trends of acute high-risk chest pain diseases in Subgroups. (A) Subgroup analyses categorized by race. (B) Subgroup analyses categorized by household income. (C) Subgroup analyses categorized by elderly parturients. (D) The incidence increased with age.




Secondary outcomes

A total of 839 (2.08%) hospitalizations with acute high-risk chest pain diseases died, while the death rate of patients without these diseases was just 0.01% (Table 1). During the study period, the mortality of these diseases mildly decreased but remained high (2.24% in 2008 vs. 2.21% in 2017; Ptrend = 0.0240) (Supplementary Table 5 and Figure 4). The mortality of AMI decreased from 5.51% in 2008 to 2.56% in 2017 (Ptrend < 0.0001), while the trends in AD and PE were not statistically significant. Acute high-risk chest pain diseases were associated with an increased cost of $35,789 and an increased LOS of 2.488 days after adjustment confounders (Supplementary Table 6).
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FIGURE 4
Temporal trends of the mortality in acute high-risk chest pain diseases during pregnancy and puerperium. The in-hospital mortality of acute high-risk chest pain diseases mildly decreased but still remained high (2.24% in 2008 vs. 2.21% in 2017; Ptrend = 0.0240).


After excluding the effect of metastatic cancer on mortality, acute high-risk chest pain diseases were significantly associated with increased in-hospital death (OR, 57.42; 95%CI, 52.43–62.87; Supplementary Table 7). Acute high-risk chest pain diseases were also associated with pulmonary circulation disorders (OR, 255.96; 95%CI, 246.32–265.97; Supplementary Table 8), congestive heart failure (OR, 13.80; 95%CI, 13.09–14.56; Supplementary Table 9), renal failure (OR, 2.80; 95%CI, 2.50–3.14; Supplementary Table 10) and fluid and electrolyte disorders (OR, 8.06; 95%CI, 7.82–8.30; Supplementary Table 11).

The following factors were independently associated with acute high-risk chest pain diseases: over 45 years old (OR, 4.25; 95%CI, 3.80–4.75), valvular disease (OR, 10.20; 95%CI, 9.73–10.70), and metastatic cancer (OR, 9.75; 95%CI, 7.78–12.22) (Table 2). In the further analysis of clinical factors associated with AD, we found that over 45 years old (OR, 7.55; 95%CI, 5.06–11.26) and valvular disease (OR, 86.48; 95%CI, 76.77–97.43) were highly associated with the onset of disease (Supplementary Table 12). The following factors were highly associated with AMI, including over 45 years old (OR, 33.14; 95%CI, 27.16–40.43), valvular disease (OR, 16.82; 95%CI, 15.08–18.76), and metastatic cancer (OR, 11.83; 95%CI, 7.07–19.78) (Supplementary Table 13). The following factors were highly associated with PE, including over 45 years old (OR, 2.34; 95%CI, 2.00–2.73), coagulopathy (OR, 5.23; 95%CI, 5.06–5.41), valvular disease (OR, 6.78; 95%CI, 6.38–7.21) and metastatic cancer (OR, 10.22; 95%CI, 8.05–12.98) (Supplementary Table 14).


TABLE 2    Association of clinical factors with acute high-risk chest pain diseases during pregnancy and puerperium.
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The trends of most clinical factors increased from 2008 to 2017 (all Ptrend < 0.0001, Supplementary Table 15), except valvular disease, lymphoma, and metastatic cancer. The trend of elderly parturients increased from 14.94% in 2008 to 17.81% in 2017 (Ptrend < 0.0001).




Discussion

In this nationwide observational analysis of 41,174,101 hospitalizations for pregnancy and puerperium from 2008 to 2017, acute high-risk chest pain diseases were diagnosed in 40,285 patients (0.098%). The incidence increased from 79.92/100,000 in 2008 to 114.79/100,000 in 2017. The incidence of acute high-risk chest pain diseases in puerperium consistently increased and even surpassed the incidence in pregnancy since 2015. Among the three diseases, the most frequent disease was PE, almost 10-fold higher than AMI and 26-fold higher than AD. The incidence of PE in puerperium increased consistently and was significantly higher than that in pregnancy. The high portion of PE among the three diseases and its increased incidence in puerperium lead to the overall upward trend of acute high-risk chest pain diseases in puerperium. The mortality of acute high-risk chest pain diseases slightly decreased from 2.24% in 2008 to 2.21% in 2017, exhibiting 200-fold higher than patients without these diseases. The following factors were significantly associated with acute high-risk chest pain diseases: aged ≥ 45 years (OR, 4.25; 95%CI, 3.80–4.75), valvular disease (OR, 10.20; 95%CI, 9.73–10.70), and metastatic cancer (OR, 9.75; 95%CI, 7.78–12.22). The trend of elderly parturients increased from 14.94% in 2008 to 17.81% in 2017 (Ptrend < 0.0001), while no such up-trend was found in valvular disease and metastatic cancer.

Pregnancy is a hypercoagulable state characterized by increased prothrombotic factors. In addition, dilated veins, decreased or obstructed venous flow by the enlarging uterus lead to deep vein thrombosis and pregnancy-related PE. PE is the first leading cause of maternal death in the United Kingdom and the sixth in the United States (8, 9). In our data, the incidence of PE was 0.0846% and was significantly higher than AD and AMI. The incidence we presented was mildly higher than the previously reported incidence of 0.03% (5). Elgendy et al. (10) reported that the incidence of PE remained unchanged from 2007 to 2015. We found that the incidence of PE in puerperium increased consistently from 2008 to 2017 and was significantly higher than that in pregnancy. This can be due to multiple reasons. First, not only the PE, but we also observed a decrease in AMI and AD during pregnancy. We believe this results from adequate attention to these diseases during pregnancy over the past 20 years. Second, vascular trauma, assistive devices, and cesarean section heighten postpartum thrombotic risk during delivery (11). The risk of venous thromboembolism increases in the immediate postpartum period and returns to the non-pregnant level until the sixth week postpartum (5). In a previous population-based study from 1966 to 1995, the postpartum period was also found to be the highest risk period for PE (3). We confirmed the high risk of PE in puerperium and demonstrated its continuous upward trend from 2008 to 2017. Management of PE in puerperium may not be given sufficient attention after discharge and should be strengthened in the future.

Mechanisms of AMI in pregnancy include plaque rupture or erosion, coronary dissection, and thrombus (12, 13). In our data, the incidence of AMI during pregnancy and puerperium increased from 5.9/100,000 in 2008 to 14.8/100,000 in 2017. Similar findings reported that the incidence of AMI in pregnancy and puerperium increased from 7.1/100,000 in 2002 to 9.5/100,000 in 2014 (Ptrend < 0.001) (14). Accordingly, we concluded that the incidence of AMI increased from 2002 to 2017. Moreover, we could not ignore that some women with suspected AMI during pregnancy did not undergo coronary angiography for radiation risks to the mother and fetus. In addition, detailed angiographic findings or intracoronary imaging results were not available for patients who underwent invasive management due to the limitation of ICD-9/10 codes from the NIS data set. We could not identify the mechanisms of AMI from the available data. The true incidence and mechanisms of AMI during pregnancy and puerperium warrants further exploration.

In our study, the incidence of AD in pregnancy and puerperium was 0.003%, which was the lowest among the three diseases. The rate of AD in pregnancy was reported at 0.0004% between 1998 and 2008, representing 0.1% of all cases of AD (15). Population-based studies demonstrated a similarly rare AD occurrence in pregnancy (16, 17). Although rare, the incidence of AD has increased in the past 20 years. We believe that the period of pregnancy and puerperium are portended independent risk time for AD. During pregnancy, high cardiac output, hormonal changes, gestational hypertension, hereditary connective tissue diseases, coarctation of the aorta, and previous aortic surgery increase AD susceptibility (18–20). Sometimes, AD symptoms may mimic AMI and PE, resulting in inadvertent use of antiplatelet and anticoagulant therapy and devastating outcomes. Thus, we must always maintain a strong suspicion of high-risk women prone to AD during pregnancy and puerperium.

The increasing incidences of acute high-risk chest pain diseases indicate we must identify the risk factors behind the rise, including modifiable and unmodifiable factors. Previous population-based studies reported that maternal age, hypertension, and diabetes were independent risk factors associated with AMI during pregnancy (4, 21). We observed a consistently higher incidence of acute high-risk chest pain diseases in the elderly (> 35 years old) than non-elderly parturient women. The incidence increased with age, reaching a peak of 397.28/100,000 hospitalizations at ages over 45 years. In the multivariable analysis, age over 45 was closely related to acute high-risk chest pain diseases (OR, 4.25; 95%CI, 3.80–4.75). Compared with AD (OR, 7.55; 95%CI, 5.06–11.26) and PE (OR, 2.34; 95%CI, 2.00–2.73), age over 45 years old was significantly associated with AMI (OR, 33.14; 95%CI, 27.16–40.43). A previous study reported that advanced maternal age was closely related to AMI, with up to 30-fold odds in pregnant women aged ≥ 40 than women < 20 years (4, 22). These data are in agreement with our results. We also found that the trend of elderly parturients increased from 14.94% in 2008 to 17.81% in 2017 (Ptrend < 0.0001). Our findings highlight that advanced maternal age is a significant risk factor for acute high-risk chest pain diseases, especially AMI, and the number of elderly parturients is still increasing. The upward trend in the number of elderly parturients is of concern. Maternal health policies should focus on advanced maternal age pregnancies in the future.

Besides age, race is another unmodifiable factor for acute high-risk chest pain diseases. Previous studies reported that the black race was independently associated with AMI during pregnancy and puerperium (12, 14). In pregnant women with PE, the black race was contributed to a higher proportion of deaths than white women from 2007 to 2016 (23). In our study, black women were significantly associated with acute high-risk chest pain diseases (OR, 1.44; 95% CI, 1.40–1.48). In the multivariable analysis of each disease, the black race was highly associated with AMI (OR, 1.65; 95%CI, 1.52–1.79) and PE (OR, 1.48; 95%CI, 1.44–1.52). Compared with white women, black women had a low risk of AD (OR, 0.53; 95%CI, 0.45–0.63), while native Americans were highly associated with AD (OR, 1.56; 95%CI, 0.99–2.47). However, due to the rare incidence of AD in pregnancy, the association between race and AD warrants further investigation. The socio-economic status of patients also affected the risk of acute high-risk chest pain diseases. The incidence was highest in the lowest median household income category (0 to 25th percentile). Our study may inform interventions to promote health equity for patients with the lowest median household income. Reducing health care disparities is a huge project for the government and health care system, but at least now, we could increase physician awareness of these high-risk patients.

In multivariable analysis, valvular disease (OR, 10.20; 95%CI, 9.73–10.70) and metastatic cancer (OR, 9.75; 95%CI, 7.78–12.22) were independently associated with acute high-risk chest pain diseases. The valvular disease can be rheumatic, congenital, or degenerative during pregnancy (5). In particular, valvular disease was significantly associated with AD (OR, 86.48; 95%CI, 76.77–97.43). Valvular disease is a common cause inducing AD. Pregnant woman with valvular diseases, especially aortic stenosis and regurgitation, is at increased risk for aortic aneurysms and AD (24). Malignancy is a primary reason leading to coagulation system activation (25). In turn, coagulation activation and platelet aggregation might facilitate metastasis. Our study found that metastatic cancer was significantly related to AMI (OR, 11.83; 95%CI, 7.07–19.78) and PE (OR, 10.22; 95%CI, 8.05–12.98), and there was no association between metastatic cancer and AD.

Moreover, we found that gestational hypertension was positively associated with acute high-risk chest pain diseases (OR, 1.29; 95%CI, 1.25–1.33) while gestational diabetes was negatively associated with acute high-risk chest pain diseases (OR, 0.81; 95%CI, 0.77–0.86). The incidence of driving risk factors is different in different races and regions, which makes the occurrence of diseases in various manners. Asians and Pacific Islanders comprise 5% of the total population in the United States and have a high incidence of gestational diabetes. However, we found that Asian and Pacific Islanders had the lowest incidence of acute high-risk chest pain diseases, whereas black women had the highest incidence. Our study seems inconsistent with previous findings that hypertension and diabetes are strong risk factors for cardiovascular diseases. We speculate that patients with gestational hypertension or diabetes might attract more attention due to the high risk leading to cardiovascular complications and thus improve outcomes in these patients. Taken together, the interaction of risk factors and concomitant diseases can lead to the development of acute high-risk chest pain diseases. Management of risk factors and concomitant diseases may reduce the incidence of acute high-risk chest pain diseases in pregnant or puerperal women.

In brief, we highlight that black women, lowest-income households, advanced maternal age, valvular disease, and metastatic cancer are the risk factors of acute high-risk chest pain diseases during pregnancy and puerperium. The trend of elderly parturients increased from 2008 to 2017, while no such up-trend was found in valvular disease and metastatic cancer. A recent survey has revealed that cardiovascular disease is the leading cause of pregnancy-related deaths in the United States, accounting for 15.5% of all pregnancy-related deaths from 2014 to 2017 (9). In our study, acute high-risk chest pain diseases were significantly associated with increased in-hospital death after excluding the effect of metastatic cancer. Although the mortality has shown a downward trend (2.24% in 2008 vs. 2.21% in 2017), it is still at a high level with a 200-fold higher risk. Among these diseases, the mortality of AMI decreased from 5.51% in 2008 to 2.56% in 2017. No such trend was found in AD and PE patients. Thus, more efforts should be made to reduce mortality among these populations. Sufficient attention should be paid to patients presenting chest pain during pregnancy and puerperium, especially for black women, lowest-income households, and elderly parturients.



Limitations

Despite its strengths, there are several limitations to the current analysis. First, limited by the data elements of the NIS database, some vital information such as medication administration, procedural details, and genetic testing are not collected, which may cause bias in outcome evaluation. Second, it should be noted that approximately one-third of pregnancy-related deaths occurred outside a medical facility (26). These patients who died outside the hospital would not be reported in the NIS and represent missing data. Third, the NIS database is representative of the American population. The incidence of driving risk factors is different in different races and regions. Our results may not be generalized to the populations outside the United States. Fourth, due to the low incidence of AD, there were only 1,342 patients queried from the database, which may lead to dramatic fluctuations in mortality and biased estimates of overall trends. Fifth, the diagnoses of each disease relying on ICD codes may have coding errors and cannot be confirmed from standard criteria. Sixth, there is a coding shift from ICD-9 to ICD-10 in 2015. Considering this, we queried the variables to be included in the initial trial design process of the study with ICD-9 and ICD-10 respectively, achieving one-to-one correspondence and all relevant codes included as possible. Despite these limitations, our study offers essential information on acute high-risk chest pain diseases using a nationally representative sample of women during pregnancy and puerperium. This database reflects the current real-world practice and avoids the potential biases originating from specialized centers.



Conclusion

In conclusion, we found that the incidence of acute high-risk chest pain diseases in puerperium consistently increased during the study period and even surpassed the incidence in pregnancy since 2015. The most frequent disease was PE, and the incidence of PE in puerperium increased consistently. Although the mortality of acute high-risk chest pain diseases has shown a downward trend, it is still at a high level with a 200-fold higher risk. Advanced maternal age is a significant risk factor for acute high-risk chest pain diseases, and the number of elderly parturients is still growing. We should strengthen monitoring and management of acute high-risk pain diseases in pregnancy and puerperium, especially for black women, lowest-income households, and elderly parturients in the future.
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