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The authors read the letter by Akhter, et al. with great interest. We agree that there is a 

compelling need to continue to investigate disparities in testing for pulmonary embolism 

(PE) by patient sex. As noted by Akhter, et al., females comprise a majority of enrollees 

in nearly all large PE diagnostic studies in North America and Europe, most of which use 

“suspicion for PE” as the principal inclusion criterion.1–4 This fact is surprising because the 

overall age-adjusted PE incidence is higher in males than females and males have a nearly 

3-fold higher risk of recurrent PE compared to females.5–7 There is one notable exception in 

that females have a slightly higher incidence than males in young adulthood but this trend 

is likely due to peripartum and estrogen related venous thromboembolism and is reversed 

among older patients. Large emergency department (ED) datasets - including the National 

Emergency Department Sample (NEDS) with over 10 million visits – find the incidence of 

PE to be approximately equal by patient sex.8

We agree with Dr. Akhter’s assertion that emergency physicians (EPs) appear apt to test 

young females for PE more often than clinically similar men, but this hypothesis has not 

been proven. Our group is studying this question of whether clinical decisions are influenced 

by a gendered heuristic in which EPs believe that the risk of PE in female patients is 

greater than that of matched males. Several PE risk factors (e.g., exogenous estrogen; third-

trimester pregnancy; postpartum status) are associated with female sex, and physicians may 

unconsciously perceive that this risk applies to all female patients, regardless of pregnancy 

or estrogen status. Another consideration is the clinical history. Perhaps there is something 

systematically different about the way that women and men describe their symptoms that 

influences the decision to test. A final consideration relates to laboratory testing: a smaller 

proportion of females than males have PE excluded by D-dimer, and mean D-dimer levels 

appear to be higher in premenopausal females than age-matched males.9–11 D-dimer is 

also influenced by exogeneous estrogen.11 As with all clinical decisions, we suspect a 

combination of these factors contribute to the observed differences in testing by patient sex. 
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Regardless of the reason, we would argue that too many females are being placed on the 

PE workup pathway, not too few males, given the exquisitely low yield in our study (3.1% 

female, 5.3% male).12

When working with trainees, we frequently cite a flow chart from the EMCrit Project blog 

that begins with “Do you think this could be a PE? No really, do you?!”13 Although sarcastic 

in tone, this question highlights the idea that many patients (particularly young patients) 

are at such low risk that PE testing should only be pursued after careful consideration, 

and certainly with the use of clinical decision support tools (e.g., Wells, PERC) whenever 

possible. In very low risk groups, PE is so rare that positive test results are likely to be 

false positive, in which case we may be doing harm by testing. This principle of Bayesian 

inference is often challenging to learners, and we encourage clinical educators to incorporate 

this important information about PE epidemiology into their teaching about who should even 

be tested for PE. Lest the pendulum swing too far, we acknowledge that over testing is not 

the only problem but hope that future research on sex differences in PE diagnostics will 

examine strategies to reduce low-yield testing.

Financial Support:

Dr. Jarman is supported by the National institute of Health, Building Interdisciplinary Research Careers in 
Women’s Health at UC Davis through Grant Number: 5K12HD051958-17.

References

1. Kline JA, Mitchell AM, Kabrhel C, Richman PB, Courtney DM. Clinical criteria to prevent 
unnecessary diagnostic testing in emergency department patients with suspected pulmonary 
embolism. J Thromb Haemost. Aug 2004;2(8):1247–55. doi:10.1111/j.1538-7836.2004.00790.x 
[PubMed: 15304025] 

2. Kline JA, Courtney DM, Kabrhel C, et al. Prospective multicenter evaluation of the 
pulmonary embolism rule-out criteria. J Thromb Haemost. May 2008;6(5):772–80. doi:10.1111/
j.1538-7836.2008.02944.x [PubMed: 18318689] 

3. Wells PS, Anderson DR, Rodger M, et al. Excluding pulmonary embolism at the bedside without 
diagnostic imaging: management of patients with suspected pulmonary embolism presenting to 
the emergency department by using a simple clinical model and d-dimer. Ann Intern Med. Jul 17 
2001;135(2):98–107. doi:10.7326/0003-4819-135-2-200107170-00010 [PubMed: 11453709] 

4. van der Hulle T, Cheung WY, Kooij S, et al. Simplified diagnostic management of suspected 
pulmonary embolism (the YEARS study): a prospective, multicentre, cohort study. Lancet. Jul 15 
2017;390(10091):289–297. doi:10.1016/S0140-6736(17)30885-1 [PubMed: 28549662] 

5. Silverstein MD, Heit JA, Mohr DN, Petterson TM, O’Fallon WM, Melton LJ 3rd. Trends in the 
incidence of deep vein thrombosis and pulmonary embolism: a 25-year population-based study. 
Arch Intern Med. Mar 23 1998;158(6):585–93. doi:10.1001/archinte.158.6.585 [PubMed: 9521222] 

6. Roach REJ, Lijfering WM, Rosendaal FR, Cannegieter SC, Le Cessie S. Sex Difference in 
Risk of Second but Not of First Venous Thrombosis. Circulation. 2014;129(1):51–56. doi:10.1161/
circulationaha.113.004768 [PubMed: 24146250] 

7. Roach REJ, Lijfering WM, Tait RC, et al. Sex difference in the risk of recurrent venous 
thrombosis: a detailed analysis in four European cohorts. Journal of Thrombosis and Haemostasis. 
2015;13(10):1815–1822. doi:10.1111/jth.13116 [PubMed: 26270772] 

8. Mongan J, Kline J, Smith-Bindman R. Age and sex-dependent trends in pulmonary embolism 
testing and derivation of a clinical decision rule for young patients. Emerg Med J. Nov 
2015;32(11):840–5. doi:10.1136/emermed-2014-204531 [PubMed: 25755270] 

Jarman et al. Page 2

Acad Emerg Med. Author manuscript; available in PMC 2024 March 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



9. Robert-Ebadi H, Le Gal G, Carrier M, et al. Differences in clinical presentation of 
pulmonary embolism in women and men. J Thromb Haemost. Apr 2010;8(4):693–8. doi:10.1111/
j.1538-7836.2010.03774.x [PubMed: 20096004] 

10. Kabrhel C, Mark Courtney D, Camargo CA Jr., et al. Factors associated with positive D-dimer 
results in patients evaluated for pulmonary embolism. Acad Emerg Med. Jun 2010;17(6):589–97. 
doi:10.1111/j.1553-2712.2010.00765.x [PubMed: 20624138] 

11. van Mens TE, van der Pol LM, van Es N, et al. Sex-specific performance of pre-imaging diagnostic 
algorithms for pulmonary embolism. J Thromb Haemost. May 2018;16(5):858–865. doi:10.1111/
jth.13984 [PubMed: 29460484] 

12. Jarman AF, Mumma BE, White R, et al. Sex differences in guideline-consistent diagnostic testing 
for acute pulmonary embolism among adult emergency department patients aged 18-49. Acad 
Emerg Med. Sep 2023;30(9):896–905. doi:10.1111/acem.14722 [PubMed: 36911917] 

13. Scott Weingart MD FCCM. Imaging in Pulmonary Embolism (PE) Algorithm. EMCrit Blog. 
Published on July 3, 2011. Accessed on October 21st 2023. Available at [https://emcrit.org/emcrit/
imaging-in-pe-diagram/ ].

Jarman et al. Page 3

Acad Emerg Med. Author manuscript; available in PMC 2024 March 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://emcrit.org/emcrit/imaging-in-pe-diagram/
https://emcrit.org/emcrit/imaging-in-pe-diagram/

	References

