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Abstract 

Patients with systemic lupus erythematosus (SLE) face a daunting journey accompanied by severe 

morbidity, a poor quality of life and potential damage to major organs including the kidneys, eyes, 

cardiovascular and cerebrovascular systems. Disease prevalence is highly skewed towards females 

of childbearing age - polarizing statistics pointing to a role for estrogen in disease origin and/or 

progression. Female patients of certain races/ethnicities are more predisposed to SLE while also 

presenting with more severe and aggressive disease. Unfortunately, this cohort also experiences the 

most delays in disease diagnosis. Herein we discuss SLE and its outcomes in the backdrop of estrogen 

and delays in diagnosis. 
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1. Introduction

Affecting ~3.41million people worldwide, and more than 200,000 persons in the United States

alone, systematic lupus erythematosus (SLE) is a debilitating autoimmune disease [1–3]. Patients 

experience diffuse symptoms including malar rash, malaise, fever, polyarthralgia and swelling with 

potential progression to organ damage. The eyes, kidneys, lungs, cardiovascular and the central 

nervous system (CNS) can each be compromised irreversibly by SLE [4,5]. Approximately 90% of 

those diagnosed with SLE are female and between 15 and 45 years of age [3] - polarizing statistics 

that suggest a role for estrogen in disease origin and/or progression. This disease can therefore 

effectively take a toll on a women’s professionally productive and childbearing years. Data from the 

National Lupus Patient Registry [3] at the Centers for Disease Control and Prevention indicate an 

increased prevalence, incidence, morbidity and mortality in Black/African Americans, 

Hispanic/Latinos, Native American/Alaska Native and Asian American/Pacific Islanders. Minority 

patients with SLE accrue more disease-related damage over time and at a faster pace than their White 

counterparts [6]. 

The diffuse and vague symptoms associated with SLE is associated with a door-to-diagnosis 

time that can exceed 6 years in SLE [7]. To make matters worse, historical experience suggests that 

compared with White males, females, especially minority females, experience disease-agnostic delays 

in diagnosis [8,9]. Herein we discuss SLE and its outcomes in the setting of estrogen and delays in 

diagnosis. 

2. Methods

This study does include interaction with or intervention in human subjects; nor did it obtain any

identifiable private information. Prevalence of SLE as a function of geography, age, sex and 

race/ethnicity was computed from the available literature and databases including AllofUs [10]. 
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Figures were (re)drawn based on data from published literature. Door-to-diagnosis time and/or time-

to-intervention were computed for several diseases based on the available literature. 

3. Results and Discussion 

3.1. Demographics and SLE 

Table 1 shows the prevalence of SLE across a number of countries with China, India, Brazil, 

United States and Mexico each exceeding >100,000 patients with this disease [11,12]. Demographic 

data indicate that this disease predominantly affects one sex. Female:male ratios of 10:1 to 12:1 in 

China [13], 19:1 in India [14], 11:1 to 15:1 in Brazil [15] and 11:1 in Mexico [16] have been reported for 

patients with SLE (Figure 1A). Within the United States AllofUs registry [10], the prevalence of SLE 

is also skewed towards females (Figure 1B). Furthermore, female patients with SLE are typically of 

child- bearing years, the caveat being that these data are derived from patients consenting to 

participate in the registry. Needless to say, the sheer difference in prevalence translates to increased 

prevalence of lupus-related organ issues in females (Figure 1C). 

Table 1. Prevalence of SLE in various countries. 

 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 October 2025 doi:10.20944/preprints202510.1992.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202510.1992.v1
http://creativecommons.org/licenses/by/4.0/


 3 of 7 

 

 

Figure 1. SLE and its Demographics. A) Ratio of female: male patients with SLE in various countries. The actual 

numbers are presented within the text of the article. B) Increased prevalence of SLE in female patients of child-

bearing age. Source AllofUs [10]. C) Increased prevalence of glomerulonephritis in female patients with SLE. 

Source AllofUs [10]. 

3.2. Estrogen and SLE 

Considering that patients with SLE are predominantly female and of child-bearing age raises the 

question of estrogen involvement in disease origin and/or progression. Levels of 17-ß estradiol [17], 

the most potent form of estrogen, are similar in males and females between birth and puberty, higher 

in females vs. males between the ages of 10 and 55 and tend to converge between the ages of 55 and 

85 (Figure 2). In females the prevalence of SLE tracks with their levels of 17-ß estradiol (Figure 3A). 

A robust correlation is observed between prevalence of SLE and 17-ß estradiol levels (Figure 3B). 

Such a relation is not observed in males given that their 17-ß estradiol level remain somewhat 

constant across their lifespan (Figure 3 C and D). These data suggest that estrogen may be a risk factor 

for SLE. Data from a cohort study comprising females with SLE suggests that the ratio of 

[estrogen+estrogen receptor/testosterone+androgen receptor] correlates with disease severity [18]. 

Indeed, lupus flares can be triggered by fluctuations in estrogen levels, which is why patients may 

experience flares during periods of high estrogen, such as during a menstrual cycle or pregnancy 

[19]. High estrogen levels can increase immune system activity [18], potentially leading to flares, 

while fluctuations from menopause can also trigger them. Thus, lupus flares can be considered an 

estrogenopathy. Curiously, a study [20] has reported that Black females have higher levels of 

estrogen, specifically estradiol, across the menstrual cycle compared to white women. That SLE is 

more prevalent in Blacks is well-known [3]. Nevertheless, these data notwithstanding, a causative 

relation between estrogen and SLE in females remains to be documented. Use of selective estrogen 

receptor modulators in patients with SLE is often contraindicated given the complex systemic role of 

estrogen including its regulation of the immune system and its beneficial effects including supporting 

bone health, cardiovascular health, and brain function [19]. 
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Figure 2. Estrogen and its Demographics. 17-ß estradiol levels as a function of sex and age. 

 

Figure 3. Estrogen and SLE. A) In females, the prevalence of SLE tracks with their levels of 17-ß estradiol. B) A 

robust correlation is observed between prevalence of SLE and 17-ß estradiol levels in females. C) and D) In males, 

there is no relation between  their 17-ß estradiol levels and prevalence of SLE. 

3.3. Diagnosis Delays and Demographics  

Historically, females experience greater delays in disease diagnosis vs. their male counterparts. 

Examination of longitudinal records from ~208 million Americans showed that among 112 acute and 

chronic diseases, women experience longer lengths of time between symptom onset and disease 

diagnosis than men for most diseases regardless of metric used, even when only symptoms common 

to both genders are considered [8]. The study of health data from 6.9 million Danish people found 

that across hundreds of diseases, women on average were diagnosed when they were about four 

years older than the age at which the conditions were recognized in men [9]. In so far as SLE is 

concerned, one study reported that the median delay in diagnosis was 14.09 months in men and 29.55 

months in women [21]. A UK-wide survey [22] of individuals living with SLE found a significant 

period of time, 6.4 years, between initial symptoms and reaching the diagnosis of SLE. Almost one-

half of the individuals who responded had also been given a different initial diagnosis prior to their 
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final diagnosis. A trend towards a shorter time to diagnosis in men, 4.8 years, was observed. 

Interestingly, in this study, Blacks had the shortest time to diagnosis which was attributed to the 

severity of their symptoms at presentation.  In a Polish cohort comprising White patients with SLE, 

the period between the onset and diagnosis of with late-onset disease was longer in females (38.7 

months) vs. males. men (4 months) [23]. The delays in diagnosis appear to be due to a variety of 

factors and their combinations. Symptoms may present differently in males vs. female and some 

conditions are still considered the “male version” of a disease, leading to misdiagnosis or delays in 

females. In fact, even though SLE should be suspected in young symptomatic females, many times 

the diagnosis is finally made via exclusion. Females may face domestic barriers to seeking care such 

as having to care for children, the spouse and/or elderly family members, and/or not being financially 

dependent, which can lead to further delays. Provider bias is another factor influencing time to 

diagnosis with women’s symptoms may be dismissed as “normal” or psychosomatic. Finally, with 

much of biomedical research having been geared toward treatment of male White patients, there is 

limited understanding of X vs Y chromosomes and even differences between the two X chromosomes 

[24] and disease biology and outcomes. 

Minority women face additional delays in diagnosis compared to their White counterparts. The 

delay in diagnosis appears agnostic to disease. Black women waited 1.75 times as long as White 

women to obtain a tissue diagnosis after an abnormal breast screening [25]. In another study, time to 

breast cancer diagnosis in Black patients was 53.6 months compared to 36 months for White patients 

[26]. Patients with endometriosis experienced a diagnosis time of 40.3 months if White vs. 43.7 

months if Black [27]. In patients with multiple sclerosis, regardless of sex, average time from 

symptom onset to diagnosis was 69.8 months in Black, 21.5 months in Asian, 19.7 months in Hispanic 

and 18.2 months in White [28]. In so far as diagnosis time in SLE is concerned one study reported that 

residence in the southern United States and identification as American Indian/Alaska Native were 

associated with prolonged time to SLE diagnosis [29]. In another study, 22.4% of African American 

females but only 14.3% of white females experienced clinical delays > 3 months in their treatment of 

SLE. The California Lupus Survey reported that White patients with SLE were more likely to have > 

16 years follow up after diagnosis compared to non-White patients (p<0.001) [31]. 

3.4. Diagnosis Delays and Outcomes in SLE 

As with most any other disease, in SLE, longer time to diagnosis is associated with worse 

outcome. Analysis of the LulA cohort showed that the longer the time to diagnosis, the higher the 

SLE disease activity, disease-related damage and fatigue and the lower the health-related quality of 

life [32]. Patients in the GLADEL cohort with a time to diagnosis ≥ 24 months experienced a higher 

frequency of thrombocytopenia, associated comorbidities, antiphospholipid syndrome (APS), anti-

beta-2-glycoprotein-I (B2GPI) positivity and cumulative damage with lower frequency of low 

complement at cohort entry [33]. Delayed diagnosis and misdiagnosis of SLE have far-reaching 

consequences for patients and healthcare providers. From irreversible organ damage and increased 

morbidity and mortality to emotional distress and financial strain, the toll of delayed diagnosis and 

misdiagnosis extends beyond physical symptoms to encompass psychological, social, and economic 

dimensions [34]. 

4. Conclusion 

For patients with SLE, especially minority females, estrogen and a longer time to diagnosis can 

have an adverse effect on outcomes. Concepts in care with the intention to at the very least shorten 

the time to diagnosis are needed to improve the long-term outcome of the disease. 
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