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ABSTRACT 
 
Specific Aims: To evaluate the relationship between standardized venous thromboembolism (VTE) risk 

assessment, subsequent use of pharmacologic prophylaxis and outcomes related to VTE and bleeding. 

Subjects: Pregnant women who were admitted to NMC Women’s Center from January 1, 2017 to October 

1, 2017 to give birth and who consented to a post-discharge phone call. 

Methods: An in-house risk assessment instrument was used to measure an individual’s risk of VTE on 

admission and post-delivery. Six weeks post-discharge, consented eligible patients were contacted via 

phone to determine VTE occurrence outpatient or inpatient, VTE prophylaxis occurrence, and experienced 

outpatient adverse drug events (ADE). All data were recorded in a data collection spreadsheet and 

analyzed. 

Main Results: A total of 707 women were included in the study. Most patients had a total risk score of 

zero (antepartum [AP]: 74.4%, postpartum [PP]: 51.9%). Seventeen (2.4%) AP patients and 72 (12.8%) PP 

patients scored high risk (defined as total score ≥ 4). Of the 17 high risk AP patients, 8 received postpartum 

prophylaxis. Of the 72 high risk PP patients, 13 received postpartum prophylaxis. There were no reported 

ADEs associated with any prophylactic drug therapy. One patient experienced a deep vein thrombosis 

incident in the six weeks postpartum period and zero in the antepartum period. 

Conclusions: Among the participants who received a VTE risk assessment pre- and postpartum, one 

participant experienced a VTE during the six week postpartum window. Additionally, there was no notable 

difference in ADEs in patients receiving pharmacological prophylaxis despite increased use.  
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An Evaluation of Outcomes Related to the Use of a VTE Prophylaxis Assessment Tool in Obstetrical 

Patients at Northwest Medical Center 

 

INTRODUCTION  

 Although morbidity and mortality in pregnancy are relatively low in the developed world, there 

are still multiple areas of concern.  The Safe Motherhood Initiative launched in 2013 was an effort by the 

American Congress of Obstetricians and Gynecologists (ACOG) to highlight three of the most important 

causes of mortality and morbidity: venous thromboembolism (VTE), hemorrhage, and severe 

hypertension.1 Venous thromboembolism is a blood clot condition consisting of deep vein thrombosis 

(DVT) or pulmonary embolism (PE), depending on the ultimate location of the clot.  Numerous 

physiological and anatomic changes induced by pregnancy increase a woman's risk of VTE.  During 

pregnancy, coagulation factors VII, VIII, and X increase while anticoagulants protein S and tissue 

plasminogen activator decrease.2  Additionally, uterine growth can lead to compression of the inferior 

vena cava and pelvic veins.2  Delivery, whether vaginal or by caesarian section, also serves as an 

opportunity for further damage to the pelvic veins, likely explaining the further increased risk of VTE 

during the immediate postpartum phase.2  An estimate for the incidence of VTE in the United States is 

1.72 per 1,000 deliveries (with a broader estimate of 0.5-2 per 1,000 deliveries)2, although there are many 

risk factors that can considerably elevate a patient’s VTE risk, such as smoking (OR 1.7, 95% CI 1.4-2.1), 

obesity (OR 4.4, 95% CI 3.4-5.7), and cesarean section (OR 2.1, 95% CI 1.8-2.4).3  Even with this low 

incidence, VTEs are responsible for approximately 9% of pregnancy related deaths in the United States.4  

A number of guidelines have been developed to provide guidance to clinicians on assessing the 

risk of VTE in patients and the corresponding standardized prophylactic treatment options.  The most 

prominent are ACOG, American College of Chest Physicians (ACCP), and the Royal College of OBGYN 

(RCOG).5,6,7  However, due to scant evidence to draw upon and differing views of the risk/benefit of 

treatment, recommendations found in these guidelines suggest widely divergent treatment for the same 



Group Number: 6; Names 1) John Romero 2) Melissa Kelly 3) Aaron Wilkerson 4) Hayde Blanco                  Page  4 
 

patient population.8,9  Compounding these issues, unlike the implementation of RCOG guidelines in the 

United Kingdom10, there has been little study in the United States examining the outcomes associated 

with the assessment of VTE risk factors or prophylaxis following these guidelines or other protocols. 

Given the need to reconcile conflicting guidelines and address VTE risk in their obstetrical patients, 

Dr. Christopher Sullivan of Northwest Medical Center (NMC), Dr. Frank Kolucki, Jr. of Moses Taylor 

Hospital (Pennsylvania), the NMC pharmacy department and nursing team constructed a VTE prophylaxis 

assessment tool for use on every obstetrical patient admitted to the hospital for delivery to identify 

relevant risk factors and overall risk so as to give guidance to physicians on which patients may benefit 

from pharmacologic prophylaxis.  In March 2016, a quality improvement evaluation of 122 NMC Women’s 

Center patients was conducted to determine VTE prophylaxis assessment tool completion compliance and 

accuracy.  The evaluation revealed that antepartum assessments were largely completed, while 

postpartum assessments were completed less regularly.  An evaluation of the antepartum and 

postpartum assessments determined that the tool was used accurately with the exception of certain risk 

factors.  Risk factors with higher rates of inaccuracy were not clearly understood or were not reported 

correctly by the nurses completing the assessment. The language of these risk factors was clarified and 

changes were implemented to improve accuracy.  An additional change to the VTE prophylaxis assessment 

tool included the addition of cesarean section as a minor risk factor worth two points out of four points 

required to be deemed high risk.  Importantly, this initial evaluation did not look at patient outcomes. 

Therefore, the primary purpose of this study was to focus on patient outcomes and determine the number 

of VTEs in obstetrical patients for whom the risk of VTE has been assessed while in the hospital and safety 

outcomes for patients who received pharmacologic prophylaxis. 

 

 

METHODS 
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Design 

This was a prospective evaluation of an existing quality improvement VTE prophylaxis assessment 

tool used at NMC Women’s Center. Northwest Medical Center Investigational Review Board and the 

University of Arizona Human Subjects Protection Program approved this study. 

Subjects 

Pregnant women who were admitted to NMC Women’s Center from January 1, 2017 to October 

1, 2017 to give birth and who consented to a post-discharge phone call were eligible to participate in this 

study. Fetal demise patients, cases involving adoption or child protection services, those that failed to give 

birth during their admission, women under the age of 18 years old, and patients requiring interpretative 

services were excluded. 

Measures 

Data were collected using three instruments: a risk assessment tool administered ante- and post-

partum, a consent form that included post discharge contact information, and a data collection form that 

included risk scores, contact information, demographic data, inpatient and outpatient treatment, and 

adverse events. The initial risk score data were collected using the existing quality improvement VTE 

prophylaxis assessment tool described above (Appendix A) and was to be completed both antepartum 

(AP) and postpartum (PP) by a nurse while the patient was in the hospital. Nurses assessed the patient’s 

risk factors (AP and PP):  immobility (4 points), thrombophilia (4 points), history of VTE (4 points), active 

cancer (4 points), key medical conditions (lupus, sickle cell disease, and heart disease) (2 points), active 

infection (2 points), BMI ≥ 35 kg/m2 (2 points), history of cancer (2 points), Protein S or C deficiency (2 

points), age > 40 years (2 points), multiple gestation pregnancy (2 points), current smoking status (2 

points), and cesarean section delivery (2 points), which were summed to calculate a total risk score. A 

score of 4 or higher required that the nurse contact the patient’s health care provider/physician to convey 

the risk, and determine if the provider would initiate postpartum prophylaxis. The best phone number for 
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the patient to be reached after discharge was recorded on the informed consent form (Appendix B). Once 

obtained, data from these two sources were transferred to an electronic data collection form. From the 

electronic medical record (EMR), name, medical record number (MRN), financial information number 

(FIN), admission date, discharge date, age, race, insurance status, insurance provider, delivery physician, 

occurrence of inpatient VTE, occurrence of inpatient prophylaxis, and occurrence of relevant inpatient 

adverse drug events (ADE) were added to the electronic data collection form. See Appendix C for a 

complete list of all the fields in the electronic tool.  A discharge phone call script that included questions 

about occurrence of outpatient VTE, occurrence of outpatient prophylaxis, and occurrence of relevant 

outpatient ADE was created to obtain further data.  This information was added to the electronic data 

collection form. Following the safety methodology of an ongoing study by Bleker et al11, relevant ADE 

were defined as: heparin induced thrombocytopenia (HIT), clinically relevant minor bleeds, major bleeds, 

postpartum hemorrhage, postpartum blood transfusion, and mortality.  Standards to judge the relevant 

ADE followed criteria established by the International Society of Thrombosis and Hemostasis. 

Data Collection   

Obstetrical patients who delivered a baby at NMC Women’s Center were identified from January 

1, 2017 to October 1, 2017.  Nurses completed the VTE prophylaxis assessment tool on admission and 

post-delivery.  Consent from patients to be able to contact them six weeks after discharge was obtained.  

At six weeks post discharge, patient reports on VTEs and ADEs were obtained by administration of the 

standardized phone script (Appendix D). This determined if the patient had experienced an outpatient 

VTE, were prescribed outpatient prophylaxis, and/or experienced outpatient ADEs. 

 

Data analysis 

Demographic data including age, race, insurance status, and type, were collected for the pre and 

post-delivery cohorts for whom risk assessment scores were available.  Demographics were compared 
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with Student’s t-tests for continuous data and chi-square for categorical data for individuals who had 

private insurance versus individuals who were beneficiaries with Medicaid- Arizona Health Care Cost 

Containment System (AHCCCS). Number of individuals with positive scores for each item on the risk 

assessment tool were recorded for the antepartum and postpartum cohorts including immobility, 

thrombophilia, previous VTE, active cancer, SLE, sickle cell or heart disease, active infection, BMI >35 

kg/m2 , history of cancer, history of protein S or C deficiency, age greater than 40 years, multiple gestation 

pregnancy, or current smoker.  Number of individuals who underwent cesarean section were recorded.  

Number and percentage of individuals whose risk assessment score was 0, 2, 4, 6, and 8 were recorded 

to demonstrate the high risk patients.  Risk assessment scores were stratified by Medicaid and private 

insurance status. Additionally, individuals’ risk scores were stratified by their AP assessment and whether 

or not they received in-hospital postpartum VTE prophylaxis, versus the individuals with PP assessment 

and whether or not these patients received postpartum prophylaxis or not. Number and percentage of 

providers contacted when their patients had a high risk assessment score (4, 6, or 8), stratified by AP 

assessment and PP assessment, was determined.  VTE prophylaxis medications administered, and 

duration of therapy was also collected.   

RESULTS 

The demographics of the women are shown in Table 1. A total of 707 women were included in 

the study. The mean age was 28.7 years (standard deviation [SD] 5.5). The majority of women were of 

white/Caucasian descent (426, 60.3%), with the second largest group being of Hispanic/Latino descent 

(247, 34.9%). Table 1A further breaks down the women’s demographics based on insurance. Statistically 

significant differences (p-value <0.01) in age and race were found between patients based on insurance 

type. Medicaid patients were younger (mean 26.6, SD 5.4) than patients with private insurance (mean 

30.6, SD 4.8). The biggest absolute differences in racial makeup between the groups concerned Hispanics 

(Medicaid 48.2%, Private 24.5%) and Caucasians (Medicaid 47.9%, Private 69.9%). 
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Table 2 shows the results from the VTE risk assessment tool for both antepartum and postpartum. 

Of the 707 participants, the assessment tool was completed for 686 (97%) of antepartum (AP) patients, 

and 555 (78.5%) of postpartum (PP) patients. The most common risk factors were a current BMI greater 

than 35 kg/m2 (AP: n= 155, PP: n=142), current smoking history (AP: n=11, PP: n=12), and age greater than 

or equal to 40 years (AP: n=10, PP: n= 9). Two risk factors, caesarean section (n=159) and active infection 

(n=8), were present only in PP patients.  

Table 3 shows the number of patients in each risk score category for both antepartum and 

postpartum. Most of the patients had a total risk score of zero (AP: 74.2%, PP: 51.5%). The total risk scores 

of 2 and 4 were the second (AP: 23.3%, PP: 35.5%) and third (AP: 2%, PP: 11.4%) largest amount of 

patients, respectively. Seventeen AP patients (2.5%) and 72 PP patients (13%) scored high risk (defined as 

total score ≥ 4). Overall, the postpartum assessments were associated with higher total risk scores 

compared to the antepartum assessments, largely due to the presence of the caesarian section and/or 

active infection risk factors. Table 3A further breaks down the women’s risk assessment scores based on 

insurance. During the antepartum period, no statistically significant difference (chi-square= 0.09) between 

the insurance groups were found. Likewise, no statistically significant difference (chi-square= 0.77) was 

found between the insurance groups in the postpartum period. 

Table 4 shows patients who received VTE prophylaxis associated with each risk score category in 

the hospital and post discharge. Of the 17 high risk AP patients, 8 received in-hospital postpartum 

prophylaxis. Of the 72 high risk PP patients, 53 had postpartum prophylaxis information documented, and 

14 received postpartum inpatient and/or outpatient prophylaxis. All inpatient participants with a risk 

score of either 6 or 8 received prophylaxis. However, there were 6 outpatient participants with a risk score 

of 6 who did not receive prophylaxis. The table also shows the extent that physicians were contacted 

when patients were deemed high risk with a risk score ≥ 4. During the antepartum period, physicians were 

contacted for 11 of 17 high risk patients. Physicians were contacted for 57 of 72 high risk patients during 
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the postpartum period. Discrepancies in postpartum numbers between various tables are due to 

inconsistent documentation on the PP screening tool for whether or not patients’ received PP prophylaxis 

or whether or not their physician was contacted.   

VTE prophylaxis, treatment, and incidence are shown in Table 5. Enoxaparin was the only 

prophylactic medication utilized. Warfarin was initiated for treatment of DVT in the one patient who 

experienced a VTE in the six weeks postpartum period. The patient’s AP and PP score were both 2; 

therefore, the physician was not contacted prior to discharge because the risk score did not meet high 

risk criteria. A total of 59 patients (including both inpatient and outpatient) received enoxaparin, and one 

patient received warfarin (outpatient). Enoxaparin was most frequently administered once daily. Inpatient 

enoxaparin was most commonly given for 2 days (19 out of 44 patients), and outpatient enoxaparin was 

most frequently given for 14 days (7 out of 15 patients). There were no reported ADEs associated with 

any prophylactic or treatment drug administration. 

DISCUSSION 

This study was conducted to evaluate the use of a hospital developed VTE risk assessment tool 

that is administered both antepartum and postpartum. Of particular interest was whether or not the tool 

was being administered consistently, what were the demographics of the individuals whose risk was 

assessed, whether or not providers were contacted if VTE prophylaxis was indicated, and what were the 

VTE medications and duration of therapy prescribed. Outcomes of interest included both the occurrence 

of VTEs and evidence of a bleeding episode.  

Among the patients who were administered Northwest Medical Center’s standardized VTE 

prophylaxis assessment tool, a single case of VTE was confirmed. Of those given pharmacologic 

prophylaxis, none had a reported case of VTE. Given the low rate of VTE occurrence during pregnancy 

(approximately 1.72 per 1,000 deliveries)3, neither the single VTE event nor the study’s relatively small 

population size was sufficient to draw a strong conclusion on the benefit of VTE risk assessment and 
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prophylaxis. A stronger conclusion, however, may be drawn for our secondary outcome concerning 

hematologic adverse events. Despite the apparent benefit of more extensive prophylaxis found in the 

United Kingdom10, the countervailing concern of overexposing patients to the risk of side effects has been 

a limiting factor.  In our study, 44 patients who received prophylaxis were monitored inpatient and 16 

patients who received prophylaxis or treatment outpatient were subsequently successfully contacted six 

weeks after discharge. At no point was there an indication or report of any hematologic adverse event, 

including minor bleeds. Such positive safety data aligns well with other studies examining the issue12 and 

suggests the risk of side effects in this hypercoagulable population should not serve as an undue 

impediment to a more expansive, though still targeted, approach to thromboprophylaxis. 

The single VTE event during the study warrants detailed review, especially as it highlights some of 

the practical difficulties in large scale risk assessment. The patient had two minor risk factors, BMI and 

caesarian section, which should have led to a cumulative score of 4 (high risk). Unfortunately, she was 

never actually deemed high risk. The nurse conducting the antepartum assessment correctly scored the 

risk factor of BMI. Of note, the BMI for the purpose of the risk assessment is at the time of admission and 

therefore, should be static across both assessments. When the postpartum assessment was performed, 

the caesarian section was correctly noted, but this time the BMI risk factor was omitted. As a result, her 

physician was never contacted with a recommendation for enhanced consideration of prophylaxis and no 

prophylaxis was prescribed. During the six week post-discharge period, the patient developed a DVT and 

was treated with warfarin. The consistent and correct application of the BMI risk factor has been an 

ongoing issue stretching back to the initial implementation of the VTE prophylaxis assessment tool. Given 

the frequent presence of this risk factor, any institution interested in effective risk factor assessment and 

prophylaxis will need a clearly stated standard to determine the relevant BMI and continual staff 

education on it. 

A significant issue hindering our analysis and possibly patient care was that while the AP 
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assessment was done regularly, the PP assessment was not completed less frequently. Out of the 

consented population of 707 patients, 131 fewer PP assessments were completed compared to AP 

assessments (Table 1). As a result, both physicians and our analysis were left without the most up-to-date 

picture of many patients’ VTE risk profile. The reason(s) for this divergence is not completely clear. 

Possibly some nurses were under the false impression that only one assessment was mandated. The 

period from birth to discharge may be more hectic causing nurses to de-prioritize the completion of the 

VTE prophylaxis assessment tool. Also, the first quality improvement evaluation concerning the VTE 

prophylaxis assessment tool found that the AP and PP scores usually matched extremely closely. 

Therefore, from prior experience, nurses may not see the value in being certain to complete both 

assessments. However, it should be noted that this situation has changed dramatically with the more 

recent addition of the cesarean section risk factor. About a quarter of the study population gave birth via 

cesarean section (including the single case of VTE), raising the risk that a failure to complete PP 

assessments may lead to numerous high risk patients being missed. 

Although not an original focus, during the course of the study, the issue of prophylaxis duration 

became of great interest. From patient to patient, there appeared to be quite a bit of variation despite 

many high risk patients showing rather similar risk profiles. Prophylaxis durations ranged from 1-2 

injections while inpatient with no outpatient prophylaxis to multiple weeks of outpatient prophylaxis 

(Table 5). Given even inpatient prophylaxis is a new a point of emphasis and that VTE prophylaxis 

guidelines do not seem to offer strong or consistent advice, this significant variation is understandable. 

Nonetheless, in the interests of comprehensive and effective VTE prophylaxis, the optimal strategy for 

prophylaxis duration should be prioritized for future study and long-term consideration. 

The possible impact of health disparities on the risk of VTE was also considered worthy of 

examination. From a demographics standpoint, numerous significant differences were present between 

those with Medicaid and private insurance. However, somewhat surprisingly, no significant differences 
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were found in VTE risk factors. And the single occurrence of VTE involved a patient with private insurance. 

This would seem to run counter to much of the literature that suggests that low income patients have 

worse outcomes than higher income/private insurance patients, although to our knowledge this has not 

been examined in the context of pregnancy related VTE.  

This study had a number of strengths. Unlike most studies on the topic of pregnancy related VTE 

that have had a retrospective database design, our study was conducted prospectively with direct access 

to detailed medical records and patients. Direct communication with patients allowed for the monitoring 

of follow-up care outside of NMC, any treatment in an outpatient setting, and side effects, such as minor 

bleeds, that may not necessarily lead patients to seek medical care. Ultimately, a majority of consented 

patients (63.5%) were directly contacted during the six week postpartum period. Similarly, unlike large 

national databases, all data was from a single institution with consistent policies. Additionally, for each 

patient, the study spanned the immediate period surrounding childbirth and the six weeks after discharge 

when there remains a heightened VTE risk. Nonetheless, the study did have some significant limitations. 

For the medical chart review portion, the records were assumed to be correct. As the VTE event already 

discussed best illustrates, this may indicate that other scoring errors in risk assessment, including in the 

number of high risk patients, exist in the study results. Likewise, during the outpatient outcomes portion, 

it was assumed that patients’ reports were correct and complete. There was largely no ability to 

corroborate the accuracy of these reports. Perhaps most importantly, although a majority was reached 

outpatient, this still represented only a subset of consented patients. Therefore, the results, including for 

the primary and secondary outcomes, represent an incomplete picture of what occurred during the study 

period.     

CONCLUSIONS 

Given the high rate of VTE risk assessment completion, especially antepartum (97%), conducting 

large-scale risk assessment in the obstetric setting is feasible. Among the participants who received a VTE 
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risk assessment, one participant experienced a VTE during the six weeks postpartum window. A conclusion 

could not be reached on the benefit of VTE risk assessment and prophylaxis on the basis of this single VTE 

incident and the small population size that was successfully contacted. Finally, there was no notable 

difference in adverse effects in patients receiving pharmacological prophylaxis despite increased use.  
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Table 1 Demographics 

 

All 

n=(707) 

AP* Assessment Tool 

Completed 

n=(686) 

PP** Assessment Tool 

Completed 

n= (555) 

Age (mean, SD) 28.7 (5.5) 28.7 (5.5) 28.7 (5.5) 

Race (n, %)    

   African American 17 (2.4) 15 (2.2) 12 (2.2) 

   Asian/Pacific Islander 15 (2.1) 14 (2.0) 8 (1.4) 

   Hispanic/Latino 247 (34.9) 240 (35.0) 199 (35.9) 

   Native American 2 (0.3) 2 (0.3) 1 (0.2) 

   White/Caucasian 426 (60.3) 415(60.5) 335 (60.4) 

Insured (n, %) 701 (99.2) 680 (99.1) 551 (99.3) 

Insurance, Private (n, %) 377 (53.8) 363 (53.4) 289 (52.5) 

Number of Practitioners 16   

     

*Antepartum  **Postpartum 
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Table 1A Demographics of Private insurance and Medicaid Patients 

 

Medicaid 

(n = 324) 

Private 

(n= 377) 

 

 

p-Value 

Age (mean, SD) 26.6 (5.4) 30.6 (4.8) 

 

<0.01 

Race (n, %)   
 

     <0.01 

   African American 8 (2.4) 9 (2.4) 

   Asian/Pacific Islander 3 (0.9) 12 (3.2) 

   Hispanic/Latino 161 (48.2) 93 (24.5) 

   Native American 2 (0.6) 0 

   White/Caucasian 160 (47.9) 265 (69.9) 
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Table 2 Risk Assessment Tool Ante and Postpartum Results 

Item Antepartum 

(n=686) 

Postpartum 

(n = 555) 

Immobility (n, %) 1 (0.15) 1 (0.18) 

Thrombophilia (n, %) 0 0 

Previous VTE (n, %) 5 (0.73) 4 (0.72) 

Active Cancer (n, %) 1 (0.15) 0 

Systemic Lupus Erythematosus, Sickle 

Cell, Heart Disease (n, %) 

1 (0.15) 1 (0.18) 

Active Infection (n, %) 0 8 (1.44) 

Current BMI > 35kg/m2 (n, %) 155 (22.59) 142 (25.59) 

History of cancer treated in past year 

(n, %) 

0 1 (0.18) 

History of protein S or Protein C 

deficiency (n, %) 

1 (0.15) 0 

Age >/=40 years (n, %) 10 (1.46) 9 (1.62) 

Multiple Gestation Pregnancy (n, %) 6 (0.87) 9 (1.62) 

Current Smoking hx (n, %) 11 (1.60) 12 (2.16) 

Cesarean Section (n, %) 0 (0) 159 (28.7) 
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Table 3 Risk Assessment Tool Scores 

Total Score Antepartum (n=686) Postpartum (n=555) 

0 (n, %) 509 (74.2) 286 (51.5) 

2 (n, %) 160 (23.3) 197 (35.5) 

4 (n, %) 14 (2.0) 63 (11.4) 

6 (n, %) 2 (0.3) 8 (1.4) 

8 (n, %) 1 (0.2) 1 (0.2) 
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Table 3A. Risk Assessment Scores and Medicaid Status 

Total Score Ante-Partum- 

Medicaid*  

(n=363) 

Ante-Partum 

Private*   

(n=317) 

Post-Partum- 

Medicaid**  

(n=289) 

Post-Partum 

Private** 

(n=262) 

0 281  (77.4) 223 (70.4) 152 (52.6) 130 (49.6) 

2 73 (20.1) 86 (27.1) 98 (33.9) 99 (37.8) 

4 6 (1.7) 8 (2.5) 34 (11.8) 29 (11.1) 

6 2 (0.6) 0 (0) 4 (1.4) 4 (1.53) 

8 1 (0.3) 0 (0) 1 (0.4) 0 (0) 

*Ante-partum comparison of Medicaid vs private insurance risk scores, chi2 = 0.09 

**Post partum comparison of Medicaid vs private insurance risk scores, chi2 = 0.77 
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Table 4 VTE Prophylaxis Anticoagulants and Risk Score 
  

Assessment 

Risk Score 

Antepartum (n=686) Postpartum (n=353) 

No Prophyl-

axis 

Post- 

partum 

Prophyl- 

axis MD Contacted 

No 

Prophyl-

axis 

Post- 

partum  

Prophyl- 

axis MD Contacted 

(n=642)        (n=44) No 

(n=673) 

Yes 

(n=13) 

(n=336) (n=17) No 

(n=492) 

Yes 

(n=59) 

0 (n, %) 502 (78.2) 7 (15.9) 507 2 178 (53.0) 2 (11.8) 282 0 

2 (n, %) 131 (20.4) 29 (65.9) 160 0 119 (35.4) 1 (5.9) 195 2 

4 (n, %) 9 (1.4) 5 (11.4) 6 8 33 (9.8) 12 (70.6) 13 50 

6 (n, %) 0 (0) 2 (4.6) 0 2 6 (1.8) 1 (5.9) 2 6 

8 (n, %) 0 (0) 1 (2.3) 0 1 0 (0) 1 (5.9) 0 1 

 

 

The	numbers	at	first	glance,	don’t	add	up,	however:		There	were	a	total	of	707	who	
met	inclusion.		Of	707	participants,	686	had	antepartum	risk	scores,	post-partum	
prophylaxis	information,	and	antepartum	MD	contacted	Y/N	information.		Of	the	707	
participants,	555	had	post-partum	risk	scores,	but	only	353	had	post-partum	
prophylaxis	information,	and	551	had	MD	contacted	Y/N	information. 
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Table 5 Venous Thromboembolism Prophylaxis, Treatment, and Incidence 
  

 
Inpatient Postpartum 

Prophylaxis 

Outpatient Postpartum 

Prophylaxis/Treatment* 

Deep Vein Thrombosis (DVT) 0 1* 

Enoxaparin 40 mg 44 15 

Warfarin 3.5 mg 0 1 

Administration Frequency   

1 time per day 34 15 

2 times per day 10 1 

Duration of Therapy (days, n) Days n Days n 

 0 1 7 2 

 1 6 10 2 

 1.5 1 14 7 

 2 19 28 1 

 2.5 2 30 1 

 3 8 42 2 

 4 6 Ongoing 1 

 5 1    
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Appendix A: VTE Prophylaxis Assessm
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Patient Label Venous Thromboembolism Prophylaxis Assessment 
Not Part of the Medical Record 

1730- 

NU-400HMS 
     

08/16) 

/16 (Rev.  

04 

     Page 1 of 1 

For Provider R
eference 

VTE Prophylaxis Exclusion C
riteria   ( if no prophylaxis is ordered, reason m

ust be speci fi ed) 
  

Therapeutic on H
om

e Anticoagulation Therapy: C
ontinue therapeutic therapy and send order to pharm

acy 
  

Patient needs TR
EATM

EN
T dosing: 

•   
C

onsult H
em

atology 
•   

C
onsult and send order to Pharm

acy 
  

Low
 R

isk for VTE: Pharm
acologic Prophylaxis not indicated 

  
C

ontraindications to Pharm
acologic Prophylaxis: 

  
•   Allergy to H

eparin products   
•   Throm

bocytopenia 
  

•   Am
bulating   

•   Increased risk of m
ajor hem

orrhage 
  

•   Active Bleed   
•   Active Stroke in previous 4 w

eeks 

  
C

ontraindications to M
echanical Prophylaxis 

  
•   Injury to Low

er Extrem
ities 

R
ecom

m
ended A

N
TEPA

R
TU

M
 Prophylaxis D

osing   
) 

( sw
itch to H

eparin Sodium
 if gestation greater than or equal to 35 w

eeks 

H
olding of Pharm

acologic Therapy  BEFO
R

E  N
euraxial A

nesthesia 
Enoxaparin  (Lovenox  ® ) 
  

C
urrent BM

I less than 40 kg/m
 2 :  Enoxaparin 40 m

g subcutaneous  
every 24 hours 

  
C

urrent BM
I greater than 40 kg/m

 2 :  Enoxaparin 40 m
g  

subcutaneous every 12 hours 
U

nfractionated H
eparin  (H

eparin Sodium
 ® ) 

  
First Trim

ester: H
eparin 5,000 units subcutaneous every 12 hours 

  
Second Trim

ester: H
eparin 7,500 units subcutaneous every 12 hours 

  
Third Trim

ester: H
eparin 10,000 units subcutaneous every 12 hours 

R
ecom

m
ended PO

STPA
R

TU
M

 Prophylaxis D
osing 

Enoxaparin  Lovenox  
( 

® ) 
  

C
urrent BM

I less than 40 kg/m
 2  Enoxaparin 40 m

g subcutaneous  
: 

every 24 hours 
  

C
urrent BM

I greater than 40 kg/m
 2  Enoxaparin 40 m

g  
: 

subcutaneous every 12 hours 
U

nfractionated   H
eparin  (H

eparin Sodium
 ® ) 

H
eparin  5,000 units subcutaneous every 12 hours 

M
echanical Prophylaxis 

•   
Apply sequential com

pression device: R
outine, U

N
TIL  

D
ISC

O
N

TIN
U

ED 
Laboratory O

rders 
•   

C
BC

 and SC
r at baseline and routinely 

M
edication 

W
ait tim

e post last dose  
prior to neuraxial blockade 

U
nfractionated H

eparin Prophylaxis 
 hours 

8 
U

nfractionated H
eparin Therapeutic 

 hours 
8 

Enoxaparin Prophylaxis 
 hours 

12 
Enoxaparin Therapeutic 

24  hours 

R
estarting Pharm

acologic Therapy  AFTER  N
euraxial A

nesthesia 
M

edication 
W

ait tim
e after epidural catheter   

rem
oval or spinal needle placem

ent 
U

nfractionated H
eparin  

Prophylaxis (less than 10,000  
International U

nits/day) 

G
reater than 2 hours 

U
nfractionated H

eparin  
Therapeutic 

G
reater than 2 hours 

Enoxaparin Prophylaxis 
G

reater than 4 hours 
Enoxaparin Therapeutic 

G
reater than 24 hours 

Sam
ple

 



Appendix B:  Patient Informed Consent Form 
 
Consent Form 
 

Informed consent form for women admitted to the Women’s Center at Northwest Medical 
Center (NMC) to have a baby and whom we are inviting to be a part of a project.  The purpose of 
this research project is to see how well NMC’s paper scoring tool helps doctors identify women 
who are at risk for blood clots. 
 
Name of Principal Investigator:  Christopher Sullivan, MD 

Name of Organization:  Northwest Medical Center Women’s Center 

PART I:  Information Sheet 
Introduction 
Some women who have babies develop blood clots in their legs or lungs.  NMC uses a paper tool to 
screen for factors that might increase a woman’s risk for blood clots.  Risk factors are scored and your 
doctor uses the total score to decide whether or not to use medications to prevent blood clots.  Because 
you are having a baby here at NMC, you are being asked to be a part of a study to see how well this tool 
works.  Please take your time to look over the information on this form.  You may talk with anyone you 
feel comfortable with if you have any questions.  If you decide to participate, you will receive a copy of this 
form. 
 
Purpose of the Research 
We are doing this study to see how well this tool works to identify women at higher risk for blood clots.  
Our purpose is to see if women with higher risk scores who are given medications to prevent clots 
develop fewer blood clots while in the hospital and during the six weeks after leaving the hospital. 
 
Procedures 
The investigator will review your hospital medical record to gather information about your risk factors and 
medications used to prevent blood clots given to you in the hospital.  About six weeks after you have your 
baby, you will receive a phone call from one of the investigators.  This call will last about 5 minutes.  
During this phone call you will be asked if you got a blood clot after leaving the hospital, if you took a 
medication to treat a blood clot after you left the hospital, and if you had any medication side effects. 
 
Risks and Benefits 
Because this study only consists of data collection, there is no harm nor benefit to you from being a part 
of this research project.  You will not be paid for your time. 
 
Participant Selection 
We are asking all patients in the hospital who are having a baby and who are 18 years of age or older to 
be a part of this study. 
 
Voluntary Participation 
Being a part of this study is your choice.  Even if you choose not to be a part of this study, you will receive 
the same care at this hospital.  There is no penalty if you decide not to participate. 
 
Confidentiality 
All information we collect from this research project will be kept confidential and secure, per hospital 
policy.  Information about you will not be given to anyone.  No individual information will be shared.   
 

Sharing the Results 
Results from this project may be published, presented at a pharmacy or medical conference(s).  No 
individual information about you will be shared. 
 
 
 
 
 



• This proposal has been reviewed and approved by Northwest Medical Center Institutional Review 
Board (IRB), which is a committee whose task it is to make sure that research participants are 
protected from harm. 

 

PART II:  HIPAA Addendum 
The Health Insurance Portability and Accountability Act, also known as HIPAA, was created in 1996 by 
the US Congress to protect the privacy of your health information.  The act prohibits your health care 
providers from releasing your Protected Health Information (PHI) unless you have provided a HIPAA 
release.  By signing this consent form, you agree to allow the study investigators to collect the following 
information as part of this project: 
 

1. Patient de-identification number 
2. Medical record number 
3. Account number 
4. Date of birth 
5. Age 
6. Race 
7. Telephone number 
8. Admission date 
9. Discharge date 
10. 6 weeks post-discharge date 
11. Insurance status 
12. Insurance provider 
13. Delivering physician 

 
PART III:  Certificate of Consent 
 
I have read the provided information, or it has been read to me.  I have had the opportunity to ask 
questions about it and any questions that I have asked have been answered to my satisfaction.  I consent 
voluntarily to participate in this research. 
 
Print Name of Participant: _________________________________ 
 
Signature of Participant: __________________________________ 
 
Date: ___________________ 
 
Best telephone number to reach you for the six week post-discharge call: (____) ___________ 
 

If you have any questions about this research project or your rights, you can contact Ferena Salek, 
Pharm.D., Northwest Medical Center Pharmacy Director at 520-469-8693. 
 
 
Statement by the researcher / person taking consent: 
I have accurately read out the information sheet to the potential participant. 
I confirm that the participant was given an opportunity to ask questions about the study, and all of the 
questions asked by the participant were answered to the best of my ability.  I confirm that the individual 
has not been coerced into giving consent, and the consent has been given freely and voluntarily. 
 
A copy of this ICF has been provided to the participant. 
 
WITNESS Printed Name __________________________Signature ___________________________ 
 
Date _____________ 
 



Appendix C 
Electronic Tool; Data Collection Form 
 Demographic Information 

1. Patient de-identification number: 
2. Medical Record Number: 
3. Date of Birth: 
4. Age:  
5. Race:     

a. African American 
b. Asian/Pacific Islander 
c. White/Caucasian 
d. Hispanic or Latino 
e. Native American or American Indian  
f. Other 

6. Telephone number:  
7. Admission Date: 
8. Discharge Date:  
9. 6 weeks Post Discharge date:  
10. Insurance Status: 
11. Insurance Provider: 
12. Delivering Physician: 

 
VTE Prophylaxis Assessment Tool Variables 

13. Admission Assessment: 
a. Immobility      Y / N 
b. Thrombophilia     Y / N 
c. Previous VTE     Y / N 
d. Active Cancer     Y / N 
e. SLE, Sickle Cell, heart disease   Y / N 
f. Active Infection     Y / N 
g. Current BMI > 35 kg/m2    Y / N 
h. History of cancer (treated in past year)  Y / N 
i. History of Protein S or Protein C deficiency Y / N 
j. Age greater than 40 years and above  Y / N 
k. Multiple Gestation pregnancy   Y / N 
l. Current Smoking History   Y / N 

i. Total Score: _____ 
 

14. Post-Delivery Transfer Assessment: 
a. Immobility     Y / N 
b. Thrombophilia     Y / N 
c. Previous VTE     Y / N 
d. Active Cancer     Y / N 
e. Cesarean Section    Y / N 
f. SLE, Sickle Cell, heart disease   Y / N 
g. Active Infection     Y / N 
h. Current BMI > 35 kg/m2    Y / N 
i. History of cancer (treated in past year)  Y / N 
j. History of Protein S or Protein C deficiency Y / N 
k. Age greater than 40 years and above  Y / N 
l. Multiple Gestation pregnancy   Y / N 



m. Current Smoking History   Y / N 
i. Total Score: _____ 

Outcomes Related Variables 
 

15. Inpatient VTE     Y / N 
16. Inpatient DVT     Y / N 
17. Inpatient PE     Y / N 
18. Inpatient Prophylaxis    Y / N 
19. Inpatient Prophylaxis name: 
20. Inpatient Prophylaxis dose: 
21. Inpatient Prophylaxis frequency: 
22. Inpatient Prophylaxis duration: 
23. Inpatient ADE: 

a. Heparin induced thrombocytopenia 
b. Clinically relevant minor bleeds 
c. Major bleeds 
d. Hemorrhage postpartum 
e. Blood transfusion postpartum 
f. Mortality 

24. Outpatient VTE    Y / N 
25. Outpatient DVT    Y / N 
26. Outpatient PE     Y / N 
27. Outpatient Treatment   Y / N 
28. Outpatient Treatment drug name: 
29. Outpatient treatment dose: 
30. Outpatient treatment frequency: 
31. Outpatient Treatment duration: 
32. Outpatient ADE: 

a. Heparin induced thrombocytopenia 
b. Clinically relevant minor bleeds 
c. Major bleeds 
d. Hemorrhage postpartum 
e. Blood transfusion postpartum 
f. Mortality 

 



Appendix D: Discharge Phone Call Script 
 
“HI – May I speak to Ms. X? My name is _______. During your recent visit to have your baby at Northwest Medical 
Center Woman’s Center, you signed a consent form which allow me to call you 6 weeks after discharge to go over 
some questions. It should only take 5 minutes to complete the questions.” 
 

1. Since leaving the hospital, have you had any blood clots in your legs, lungs, or other part of the body? NOTE: 
vaginal passing of clots is normal and does not count as yes.   Y/N 

 
a. If yes, where was the clot located? (e.g. leg, lung, other)  DVT/PE  

 
b. If yes, were you 

i. Admitted to the hospital for treatment?   Y/N 
ii. Treated in the emergency room and released?   Y/N 
iii. Comments: 

 
 

2. Since leaving the hospital, have you taken any blood thinners?   Y/N 
 

a. If yes, do you know 
i. Drug Name: 
ii. Drug Dose: 
iii. Route: 
iv. Schedule: 

 
 

b. Have you had any issues picking up your medication?  Y/N 
c. Cost-issues, non-formulary, etc. (LIST): 

 
3. Have you had any missed doses? Y/N 

a. Comments: 
 
 

4. Have you had any bleeding?  Y/N 
 

a. If yes, ask the following questions: 
i. Did you get a blood transfusion?  Y/N 
ii. Do you know where the bleed was located? Y/N 
iii. Did you have to see or contact a doctor?  Y/N 
iv. Did you stop taking your blood thinner?  Y/N 
v. Did it affect your daily life a lot?   Y/N 

b. Comments: 
 
 
 
Thank the patient for their time 


