
Significance:
Despite progressive reductions, there were 295,000 maternal deaths in the year 2017, largely from postpartum hemorrhage (PPH). There are many known risk factors for PPH; however, approximately 20% PPH cases have no identifiable risk factors.
The purpose of this study was to identify new risk factors associated with PPH using k-means clustering as the first step in developing new methods of risk stratification utilizing patient demographics and chart data readily available pre-and antepartum.

Methods:
An observational study utilizing machine learning to elucidate predictive patterns within vaginal and cesarean (section) deliveries from 2016-2018 within the Mount Sinai Medical System. Patients were clustered using k-means clustering on simple demographic (maternal age (MA), maternal BMI (MBMI), fetal weight (FtWt), gravidity, parity, gestational age (GA)), platelet (PLT), and hematocrit (HCT). Patients’ risk of PPH was determined by the Admission Hemorrhage Risk (AHR).

Results:
There were 4,482 patients who underwent vaginal delivery. Two clusters were determined to be optimal for this group. Group 1v had 3685 patients and Group 2v had 797 patients. The following were statistically and clinically significant between Group 1v vs Group 2v (p < 0.001): gravidity, parity, race, MBMI, AHR, TBL. The following were not clinically significant, although may have carried statistical significance: MA, FtWt, GA, HCT, PLT, 30-and 90-day readmission (p > 0.05). 

There were 2,263 patients who underwent sections. Three clusters were determined to be optimal for this group. Group 1c had 306 patients, Group 2c had 1681 patients, and Group 3c had 276 patients. The following were statistically and clinically significant between Group 1c vs Group 2c vs Group 3c (p < 0.001): gravidity, parity, GA, race, FtWt, MBMI, AHR, TBL. The following were not clinically significant, although may have carried statistical significance: MA, HCT, PLT, 30-and 90-day readmission (p > 0.05).

Conclusion:
From the vaginal clustering results, increased gravidity is associated with decreased average TBL regardless of AHR. Further improvements to the AHR classification and our understanding of gravidity effects on PPH risk are needed.
From the section results, Group 3c  was the “high-risk” group averaging >1000mL TBL. Major associations were decreased gravidity, parity, FtWt, AHR and race. More work to provide increased care-coordination for first-time deliveries to reduce the risk of PPH is paramount. 

