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Background: Concerns have been raised regarding the 
potential for COVID-19 infection to precipitate the development 
of systemic lupus erythematosus (SLE). This surveillance 
analysis was conducted to determine the incidence of SLE 
among US Department of Defense (DoD) beneficiaries before 
and during the COVID-19 pandemic.
Methods: Outpatient encounters, private sector care records, 
and laboratory data from January 1, 2018, through December 
31, 2022, were analyzed. Data from 2017 were used to exclude 
previously diagnosed cases. Inpatient data also were excluded. 
Positive lupus cases were identified through a combination of 
laboratory results and relevant International Classification of 
Diseases, 10th Revision, Clinical Modification diagnostic codes.
Results: A consistent decrease in SLE incidence was observed 

during the COVID-19 pandemic, with total cases declining 
from 2866 in 2018 to 1399 in 2022 among DoD health care 
beneficiaries. The mean annual decline of 16.0% and an 
overall reduction of 48.2% from 2018 to 2022 displayed 
consistent patterns across subgroups stratified by sex, age, 
and beneficiary type.
Conclusions: The results of this study do not show an 
increase in SLE incidence among DoD beneficiaries during 
the COVID-19 pandemic. These findings suggest that the 
mitigation strategies implemented within the DoD to reduce 
COVID-19 transmission may have contributed to this trend. 
Further research is warranted to monitor SLE incidence over 
time, with attention to broader environmental changes and 
shifting patterns of common infections.
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Systemic lupus erythematosus (SLE), or 
lupus, is a rare autoimmune disease es-
timated to occur in about 5.1 cases per 

100,000 person-years in the United States 
in 2018.1 The disease predominantly af-
fects females, with an incidence of 8.7 cases 
per 100,000 person-years vs 1.2 cases per 
100,000 person-years in males, and is most 
common in patients aged 15 to 44 years.1,2

Lupus presents with a constellation of 
clinical signs and symptoms that evolve, 
along with hallmark laboratory findings in-
dicative of immune dysregulation and poly-
clonal B-cell activation. Consequently, a 
wide array of autoantibodies may be pro-
duced, although the combination of epitope 
specificity can vary from patient to patient.3 
Nevertheless, > 98% of individuals diag-
nosed with lupus produce antinuclear an-
tibodies (ANA), making ANA positivity a 
near-universal serologic feature at the time 
of diagnosis.

The pathogenesis of lupus is complex. 
Research from the past 5 decades supports 
the role of certain viral infections—such 
as Epstein-Barr virus (EBV) and cytomeg-
alovirus—as potential triggers.4 These vi-
ruses are thought to initiate disease through 
mechanisms including activation of inter-
feron pathways, exposure of cryptic intra-
cellular antigens, molecular mimicry, and 

epitope spreading. Subsequent clonal ex-
pansion and autoantibody production 
occur to varying degrees, influenced by 
viral load and host susceptibility factors.

During the COVID-19 pandemic, it be-
came evident that SARS-CoV-2 exerts pro-
found effects on immune regulation, 
influencing infection outcomes through 
mechanisms such as hyperactivation of in-
nate immunity, especially in the lungs, lead-
ing to acute respiratory distress syndrome. 
Additionally, SARS-CoV-2 has been associ-
ated with polyclonal B-cell activation and 
the generation of autoantibodies. This asso-
ciation gained attention after Bastard et al 
identified anti–type I interferon antibodies 
in patients with severe COVID-19, predom-
inantly among males with a genetic predis-
position. These autoantibodies were shown 
to impair antiviral defenses and contribute to 
life-threatening pneumonia.5

Subsequent studies demonstrated the 
production of a wide spectrum of func-
tional autoantibodies, including ANA, in 
patients with COVID-19.6,7 These findings 
were attributed to the acute expansion of au-
toreactive clones among naïve-derived im-
munoglobulin G1 antibody-secreting cells 
during the early stages of infection, with the 
degree of expansion correlating with disease 
severity.8,9 Although longitudinal data up 
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to 15 months postinfection suggest this se-
rologic abnormality resolves in more than 
two-thirds of patients, the number of indi-
viduals infected globally has raised serious 
public health concerns regarding the poten-
tial long-term sequelae, including the onset 
of lupus or other autoimmune diseases in 
COVID-19 survivors.6-9 A limited number 
of case reports describing the onset of lupus 
following SARS-CoV-2 infection support 
this hypothesis.10

This surveillance analysis investigates 
lupus incidence among patients within the 
Military Health System (MHS), encompass-
ing all TRICARE beneficiaries, from Janu-
ary 2018 to December 2022. The objective of 
this analysis was to examine lupus incidence 
trends throughout the COVID-19 pandemic, 
stratified by sex, age, and active-duty status.

METHODS
The MHS provides health care services to 
about 9.5 million US Department of De-
fense (DoD) beneficiaries. Outpatient 
health records and laboratory results for in-
dividuals receiving care at military treat-
ment facilities (MTFs) between January 1, 
2018, and December 31, 2022, were ob-
tained from the Comprehensive Ambula-
tory/Professional Encounter Record and 
MHS GENESIS. For beneficiaries receiving 
care in the private sector, data were sourced 
from the TRICARE Encounter Data—Non-
Institutional database.

Laboratory test results, including ANA 
testing, were available only for individuals re-
ceiving care at MTFs. These laboratory data 
were extracted from the Composite Health 
Care System Chemistry database and MHS 

GENESIS laboratory systems for the same 
time frame. Inpatient data were not included 
in this analysis. Data from 2017 were used 
solely as a look-back (or washout) period to 
identify and exclude prevalent lupus cases di-
agnosed before 2018 and were not included 
in the final results.

Lupus cases were identified by the pres-
ence of a positive ANA test and appropriate 
International Classification of Diseases, 10th 
Revision, Clinical Modification (ICD-10-CM) 
codes. A positive ANA result was defined as 
either a qualitative result marked positive or 
a titer ≥ 1:80. The ICD-10-CM codes consid-
ered indicative of lupus included variations 
of M32, L93, or H01.12.

For cases with a positive ANA test, a lupus 
diagnosis required the presence of ≥ 2 lupus-
related ICD-10-CM codes. In the absence of 
ANA test results, a stricter criterion was ap-
plied: ≥ 4 lupus ICD-10-CM diagnosis codes 
recorded on separate days were required for 
inclusion.

Beneficiaries were excluded if they had 
a negative ANA result, only 1 lupus ICD-
10-CM diagnosis code, 1 positive ANA with 
only 1 corresponding ICD-10-CM code, or 
if their diagnosis occurred outside the de-
fined study period. Patients and members of 
the public were not involved in the design, 
conduct, reporting, or dissemination of this 
study.

RESULTS
Between January 1, 2017, and Decem-
ber 31, 2022, 99,946 TRICARE beneficia-
ries had some indication of lupus testing 
or diagnosis in their health records (Fig-
ure 1). Of these beneficiaries, 5335 had a 

A BTABLE 1. Demographics of Lupus Cases Among DoD Beneficiaries, 2018-2022a (N = 10,760)

Category Total, No. (%) 2018 (n = 2866) 2019 (n = 2590) 2020 (n = 2057) 2021 (n = 1848) 2022 (n = 1399)

Age group
  0-18 y
  ≥ 18 y

280 (2.6)
10,480 (97.4)

70 (2.4)
2796 (97.6)

65 (2.5)
2525 (97.5)

51 (2.5)
2006 (97.5)

57 (3.1)
1791 (96.9)

37 (2.6)
1362 (97.4)

Active duty
  Yes
  No

594 (5.4)
10,166 (94.5)

129 (4.5)
2737 (95.5)

151 (5.8)
2439 (94.2)

98 (4.8)
1959 (95.2)

111 (6.0)
1737 (94.0)

105 (7.5)
1294 (92.5)

Sex
  Female
  Male

9457 (87.9)
1303 (12.1)

2519 (87.9)
347 (12.1)

2277 (87.9)
313 (12.1)

1820 (88.5)
237 (11.5)

1618 (87.6)
230 (12.4)

1223 (87.4)
176 (12.6)

Abbreviation: DoD, US Department of Defense. 
aPrepared by EpiData Center, Defense Centers for Public Health–Portsmouth.
Data sources: CHCS Chemistry, MHS GENESIS laboratory data, CHCS CAPER, MHS GENESIS, and TEDNI medical data.
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positive ANA result and ≥ 2 ICD-10-CM 
lupus diagnosis codes. An additional 
28,275 beneficiaries had ≥ 4 ICD-10-CM 
lupus diagnosis codes but no ANA test re-
sults. From these groups, the final sample 
included 10,760 beneficiaries who met the 
incident case definitions for SLE during 
the study period (2018 through 2022).

Most cases (85.1%, n = 9157) were di-
agnosed through TRICARE claims, while 
1205 (11.2%) were diagnosed within the 
MHS. Another 398 (3.7%) had documen-
tation of care both within and outside the 
MHS. Incident SLE cases declined by an 
average of 16% annually during the study 
period (Figure 2). This trend amounted 
to an overall reduction of 48.2%, from 
2866 cases in 2018 to 1399 cases in 2022. 
This decline occurred despite total med-
ical encounters among DoD beneficia-
ries remaining relatively stable during the 
pandemic years, with only a 3.5% change 
between 2018 and 2022.

The disease was more prevalent among 
female beneficiaries, with a female-
to-male ratio of 7:1 (Table 1). Among 
women, the number of new cases declined 
from 2519 in 2018 to 1223 in 2022, while 
the number of cases among men remained 
consistently < 350 annually. Similar 
trends were observed across other strata. 
Incident SLE cases were more common 
among nonactive-duty beneficiaries than 
active-duty service members, with a ratio 
of 18:1. New cases among active-duty mem-
bers remained < 155 per year. Age-stratified 
data revealed that SLE was diagnosed pre-
dominantly in individuals aged ≥ 18 years, 
with a ratio of 37:1 compared with individ-
uals aged < 18 years. Among children, the 

number of new cases remained < 75 per year 
throughout the study period.

A mean 56,850 ANA tests were con-
ducted annually in centralized laborato-
ries using standardized protocols (Table 2). 
The mean ANA positivity rate was 17.3%, 
which remained relatively stable from 2018 
through 2022.

DISCUSSION
This study examined the annual incidence of 
newly diagnosed SLE cases among all TRI-
CARE beneficiaries from January 1, 2018, 
through December 31, 2022, covering both 
before and during the peak years of the 
COVID-19 pandemic. This analysis revealed 
a steady decline in SLE cases during this pe-
riod. The reliability of these findings is re-
inforced by the comprehensiveness of the 
MHS, one of the largest US health care deliv-
ery systems, which maintains near-complete 
medical data capture for about 9.5 million 
DoD TRICARE beneficiaries across domestic 
and international settings.

SLE is a rare autoimmune disorder that 
presents a diagnostic challenge due to its 
wide range of nonspecific symptoms, many 
of which resemble other conditions. To re-
duce the likelihood of false-positive results 
and ensure diagnostic accuracy, this study 
adopted a stringent case definition. Incident 
cases were identified by the presence of ANA 
testing in conjunction with lupus-specific 
ICD-10-CM codes and required ≥ 4 lupus-
related diagnostic entries. This criterion was 
necessary due to the absence of ANA test re-
sults in data from private sector care settings. 
Our case definition aligns with established 
literature. For example, a Vanderbilt Uni-
versity chart review study demonstrated that 
combining ANA positivity with ≥ 4 lupus-
related ICD-10-CM codes achieves a posi-
tive predictive value of 100%, albeit with a 
sensitivity of 45%.11 Other studies similarly 
affirm the diagnostic validity of using recur-
rent ICD-10-CM codes to improve specificity 
in identifying lupus cases.12,13

The primary objective of this study was 
to examine the temporal trend in newly 
diagnosed lupus cases, rather than derive 
precise incidence rates. Although the TRI-
CARE system includes about 9.5 million 
beneficiaries, this number represents a dy-
namic population with continual inflow 

TABLE 2. ANA Tests Among DoD Beneficiaries, 2018-2022a

Year Total ANA tests, No. Positive tests, No. Positive ANA,%

2018 66,049 9946 15.1

2019 65,213 12,539 19.2

2020 45,641 7546 16.5

2021 48,716 8406 17.3

2022 58,631 10,805 18.4

Abbreviations: ANA, antinuclear antibody; DoD, US Department of Defense.
aPrepared by Epidemiology Center, Defense Centers for Public Health–Portsmouth. Data 
sources: CHCS Chemistry, MHS GENESIS laboratory data, CHCS CAPER, MHS GENESIS, 
and TEDNI medical data.
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and outflow. Accurate incidence rate cal-
culation would require access to detailed 
denominator data, which were not read-
ily available. In comparison with our find-
ings, a study limited to active-duty service 
members reported fewer lupus cases. This 
discrepancy likely reflects differences in case 
definitions—specifically, the absence of labo-
ratory data, the restricted range of diagnostic 
codes, and the requirement that diagnoses be 
rendered by specialists.14 Despite these dif-
ferences, demographic patterns were con-
sistent, with higher incidence observed in 
females and individuals aged ≥ 20 years.

A Centers for Disease Control and Pre-
vention (CDC) study of lupus incidence 
in the general population also reported 
lower case counts.1 However, the CDC es-
timates were based on 5 state-level regis-
tries, which rely on clinician-reported cases 
and therefore may underestimate true dis-
ease burden. Moreover, the DoD beneficiary 
population differs markedly from the gen-
eral population: it includes a large cohort of 
retirees, ensuring an older demographic; all 
members have comprehensive health care 
access; and active-duty personnel are subject 

to pre-enlistment medical screening. Taken 
together, these factors suggest this study may 
offer a more complete and systematically 
captured profile of lupus incidence.

We observed a marked decline of newly 
diagnosed SLE cases during the study pe-
riod, which coincided with the widespread 
circulation of COVID-19. This decrease is un-
likely to be attributable to reduced access to 
care during the pandemic. The MHS oper-
ates under a single-payer model, and the total 
number of patient encounters remained rela-
tively stable throughout the pandemic.

To our knowledge, this is the only study 
to monitor lupus incidence in a large US 
population over the 5-year period encom-
passing before and during the COVID-19 
pandemic. To date, only 4 large-scale surveil-
lance studies have addressed similar ques-
tions.14-17 Our findings are consistent with 
the most recent of these reports: an analy-
sis limited to active-duty members of the 
US Armed Forces identified 1127 patients 
with newly diagnosed lupus between 2000 
and 2022 and reported stable incidence 
trends throughout the pandemic.14 The 
other 3 studies adopted a different approach,  

Abbreviations: ANA, antinuclear antibody; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification.
aPrepared by EpiData Center, Defense Centers for Public Health–Portsmouth.
bM32 (systemic lupus erythematosus); L93 (lupus erythematosus); H01.12 (discoid lupus erythematosus of eyelid).
Data sources: CHCS Chemistry, MHS GENESIS laboratory data, CHCS CAPER, MHS GENESIS, and TEDNI medical data.

32,240  TRICARE beneficiaries with 
ANA test results

65,706  TRICARE beneficiaries with any ICD-10-CM 
diagnosis code indicating lupusb

23,211  Negative ANA 
results: excluded

5694  ANA positive and  
≤ 1 ICD-10-CM 
diagnosis code: 
excluded

22,850  Positive cases outside of  
study period: excluded

10,760  Positive cases, 
2018-2022

11,029  Positive ANA 
results

45,309  ≥ 2 ICD-10-CM  
diagnosis codes

20,397  1 ICD-10-CM diagnosis 
code: excluded

FIGURE 1. Positive Lupus Cases Selection Flowcharta

≥ 2 ICD-10-CM  
diagnosis codes  
indicating lupus and  
positive ANA test 
results

≥ 4 ICD-10-CM  
diagnosis codes  
indicating lupus and 
no ANA test results  
available

11,699   ≤ 3 ICD-10-CM  
diagnosis codes 
indicating lupus and 
no ANA test results 
available: excluded
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comparing the emergence of autoimmune 
diseases, including lupus, between individ-
uals with confirmed SARS-CoV-2 infection 
and those without. Each of these trials con-
cluded that COVID-19 increases the risk 
of various autoimmune conditions, al-
though the findings specific to lupus were 
inconsistent.15-17

Chang et al reported a significant increase 
in new lupus diagnoses (n = 2,926,016), with 
an adjusted hazard ratio (aHR) of 2.99 (95% 
CI, 2.68-3.34), spanning all ages and both 
sexes. The highest incidence was observed in 
individuals of Asian descent.15 Using German 
routine health care data from 2020, Tesch 
et al identified a heightened risk of autoim-
mune diseases, including lupus, among pa-
tients with a history of SARS-CoV-2 infection 
(n = 641,407; 9.4% children, 57.3% female, 
6.4% hospitalized), compared with matched 
infection-naïve controls (n = 1,560,357).16 
Both studies excluded vaccinated individuals.

These 2 studies diverged in their assess-
ment of the relationship between COVID-19 
severity and subsequent autoimmune risk. 
Chang et al found a higher incidence among 
nonhospitalized ambulatory patients, while 
Tesch et al reported that increased risk was 
associated with patients requiring intensive 
care unit admission.15,16

In contrast, based on a cohort of 
4,197,188 individuals, Peng et al found no 
significant difference in lupus incidence 

among patients with SARS-CoV-2 infec-
tion (aHR, 1.05; 95% CI, 0.79-1.39).17 Nota-
bly, within the infected group, the incidence 
of SLE was significantly lower among vac-
cinated individuals compared with the un-
vaccinated group (aHR, 0.29; 95% CI, 
0.18-0.47). Similar protective associations 
were observed for other antibody-mediated 
autoimmune disorders, including pemphi-
goid, Graves’ disease, and antiphospholipid 
antibody syndrome.

Limitations
Due to fundamental differences in study de-
sign, we were unable to directly reconcile 
our findings with those reported in the lit-
erature. This study lacked access to reliable 
documentation of COVID-19 infection sta-
tus, primarily due to the widespread use 
of home testing among TRICARE benefi-
ciaries. Additionally, the dataset did not in-
clude inpatient records and therefore did 
not permit evaluation of disease severity. 
Despite these constraints, it is plausible that 
the overall burden of COVID-19 infection 
within the study population was lower than 
that observed in the general US population.

As of December 2022, the DoD had re-
ported about 750,000 confirmed COVID-
19 cases among military personnel, civilian 
employees, dependents, and DoD contrac-
tors.18 Given that TRICARE beneficiaries 
represent about 2.8% of the total US pop-
ulation—and that > 90 million US indi-
viduals were infected between 2020 and 
2022—the implied infection rate in our co-
hort appears to be about one-third of what 
might be expected.19 This discrepancy may 
be due to higher adherence to mitigation 
measures, such as social distancing and 
mask usage, among DoD-affiliated popula-
tions. COVID-19 vaccination was mandated 
for all active-duty service members, who 
constitute 5.4% of the study population. The 
remaining TRICARE beneficiaries also had 
access to guaranteed health care and vacci-
nation coverage, likely contributing to high 
overall vaccination rates.

Because > 80% of the study population 
was composed of individuals from diverse 
civilian backgrounds, we expect the distri-
bution of infection severity within the DoD 
beneficiary population to approximate that of 
the general US population.

FIGURE 2. Annual Positive Incident Lupus Cases Among US  
Department of Defense Beneficiariesa

aPrepared by EpiData Center, Defense Centers for Public Health–Portsmouth.
Data sources: CHCS Chemistry, MHS GENESIS laboratory data, CHCS CAPER, MHS 
GENESIS, and TEDNI medical data.
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Future Directions
The findings of this study offer circumstan-
tial yet real-time evidence of the complex-
ity underlying immune dysregulation at the 
intersection of host susceptibility and envi-
ronmental exposures. The stability in ANA 
positivity rates during the study period mit-
igates concerns regarding undiagnosed sub-
clinical lupus and may suggest that, overall, 
immune homeostasis was preserved among 
DoD beneficiaries.

It is noteworthy that during the COVID-
19 pandemic, the incidence of several com-
mon infections—such as influenza and 
EBV—declined markedly, likely as a result 
of widespread social distancing and other 
public health interventions.20 Mitigation 
strategies implemented within the military 
may have conferred protection not only 
against COVID-19 but also against other 
community-acquired pathogens.

In light of these observations, we hypoth-
esize that for COVID-19 to act as a trigger 
for SLE, a prolonged or repeated disruption 
of immune equilibrium may be required—
potentially mediated by recurrent infections 
or sustained inflammatory states. The as-
sociation between viral infections and au-
toimmunity is well established. Immune 
dysregulation leading to autoantibody pro-
duction has been observed not only in the 
context of SARS-CoV-2 but also following in-
fections with EBV, cytomegalovirus, entero-
viruses, hepatitis B and C viruses, HIV, and 
parvovirus B19.21

This dysregulation is often transient, ac-
companied by compensatory immune reg-
ulatory responses. However, in individuals 
subjected to successive or overlapping infec-
tions, these regulatory mechanisms may be-
come compromised or overwhelmed, due to 
emergent patterns of immune interference of 
varying severity. In such cases, a transient im-
mune perturbation may progress into a bona 
fide autoimmune disease, contingent upon 
individual risk factors such as genetic predis-
position, preexisting immune memory, and 
regenerative capacity.21

Therefore, we believe the significance of 
this study is 2-fold. First, lupus is known 
to develop gradually and may require 3 to 
5 years to clinically manifest after the initial 
break in immunological tolerance.3 Contin-
ued public health surveillance represents 

a more pragmatic strategy than retro-
spective cohort construction, especially as 
histories of COVID-19 infection become in-
creasingly complete and definitive. Our find-
ings provide a valuable baseline reference 
point for future longitudinal studies.

The interpretation of surveillance out-
comes—whether indicating an upward trend, 
a stable baseline, or a downward trend—
offers distinct analytical value. Within this 
study population, we observed neither an up-
ward trajectory that might suggest a direct 
causal link, nor a flat trend that would imply 
absence of association between COVID-19 
and lupus pathogenesis. Instead, the obser-
vation of a downward trend invites consid-
eration of nonlinear or protective influences. 
From this perspective, we recommend 
that future investigations adopt a holistic 
framework when assessing environmental 
contributions to immune dysregulation—
particularly when evaluating the long-term 
immunopathological consequences of the 
COVID-19 pandemic on lupus and related 
autoimmune conditions.

CONCLUSIONS
This study identified a declining trend in in-
cident lupus cases during the COVID-19 
pandemic among the DoD beneficiary popu-
lation. Further investigation is warranted to 
elucidate the underlying factors contributing 
to this decline. Conducting longitudinal ep-
idemiologic studies and applying multivari-
able regression analyses will be essential to 
determine whether incidence rates revert to 
prepandemic baselines and how these trends 
may be influenced by evolving environmental 
factors within the general population.
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