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Case Review: History ...

A 27-year-old female with PMH significant for hypertension, anemia requiring transfusions, and
type 2 diabetes mellitus presents to clinic with 4 days of chest pain and 1 day of bilateral shin
pain.
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Vital Signs

BP: 157/68
HR: 128
RR: 18

spO2: 98%

Temp: 101.2°F
Height: 5°2”
Weight: 185 Ibs
BMI: 33.8

Image Source: Patient EHR
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Case Review: Differential Diagnosis

SLE
Pulmonary Embolism
Immune Thrombocytopenic Purpura
Leukemia
Meningococcal Meningitis
Coxsackie Virus
Syphilis

Unspecified Vasculitis



Case Review: Labs & Imaging

WBCs: 2.9 @-10x 10°1) D-dimer: 4.6 (<0.5 ugmL)

Platelets: 133,000 (150,000-350,0000/uL) PTT: 37 (25-35 sec)

Hemoglobin: 6 (F: 12-16 g/dL) Creatinine: 1.36 (0.7-1.3 mg/dL)

C3: 27 (55-120 mg/dL) ANA titer: 1:640, homogenous (< 1:40)

C4: 4 (15-45 mg/dr) Anti-dsDNA: 1,637 (< 10 1u/mL)

UPRIGHT

Urinalysis
e 2+ protein CXR
e 3+ blood e Decreased lung volumes

~ Diminished
costophrenic
angle

e [eft pleural effusion

Peripheral smear
e [eukopenia XR Tibia & Fibula /
e Mild subcutaneous
Blood Culture edema

e NGTD x 2 days
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What is Systemic Lupus
Erythematosus? Autoimmune disease
vy .

Heterogeneous
presentation

Any organ
system

Chronic or
cycles between
flares and
remission

Image Source




Incidence
5.1/100,000 people/year
(USA)

Prevalence
72.8/100,000 (USA)

Sex
F>M (10:1)

Hawaii Demographics
Chinese > Hawaiian >
Filipino
(1975)

Epidemiology

Incidence rate (per 100,000)

Trends in SLE incidence by age from
1976-2018 in Olmsted County, Minnesota
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Duarte-Garcia et al. (2022)

Vulnerable Populations
Women ages 15-44

African American descent
Native American descent
Asian descent

Latin American descent



Etiology/Risk Factors C e e

- wenn  (Genetic Environmental
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UV exposure, diet,

e Pathogenesis
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Pathophysiology

Autoantibodies
form against
nucleic acids &
binding proteins

Type 3 HSR: IgG and IgM
autoantibodies bind self
antigens to form immune
complexes

Type 2 HSR: IgG
autoantibodies bind antigens
on cell surfaces

Complement
activation Local
Immune complex hemorrhage or
deposition in blood thrombosis
vessel walls | Neutrophil
Preference for vessels with activation
high-pressure flow
Ischemic
Cellulqr tissue damage
dysfunction \
Cytopenia
Opsonization + /
phagocytosis
Inflammation

e  Fcreceptor mediated
e  Complement mediated




° ° ° ° °
Symptoms C ..
Petechiae Petechiae + e o o ° °
MANIFESTATION APPROXIMATE FREQUENCY (%) Malar Rash N Aphthous
Cutaneous 88 Ulcers Subacute Cutaneous p
Arthritis/arthralgias 76 Lupus
Neuropsychiatric 66
Pleurisy/pericarditis 63
Anemia 57
Raynaud phenomenon 44
Vasculitis 43
Atherosclerosis 37
Nephritis 31
Thrombocytopenia 30
Sensorimotor neuropathy 28
Cardiac valvar disease 18
Pulmonary alveolar hemorrhage 12
Pancreatitis 10 Raynaud
—— i Phenomenon
Myocarditis 5

Goldman L et al. (2024)

Discoid Rash +

Image Sources: Patient EHR, AAFP, Ferri’s Clinical Advisor, JABFM, CCIM Alopecia
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N Diagnosis C e e
EULAR/ACR Criteria
Entry criterion .
Antinuclear antibodies (ANA) at a titer of 21:80Ym HEp-2 cells or an equivalent positive test (ever) ‘ [ TeSt fOI’ ANA by Immu nOﬂ uorescence ]
| If absent, do not classify as SLE ‘ +
If present, apply additive criteria
. Apply the EULAR/ACR 2019 criteria using the attribution algorithm
Do not count a criterion if there is a more likely explanation than SLE. (beSt Comb lnatlon Of SenSItIVIty and SpeCIfICI'[y)
Occurrence of a criterion on at least one occasion is sufficient.
SLE classification requires at least one clinical criterion and 210 points. ¢ i
. . Criten:ia need nf)t occur -sim‘ulta.neously.
e e ANA positive ANA negative
Constitutional Antiphospholipid antibodies
Fever 2 Anti-cardiolipin antibodies OR l l
Hematologic Anti-B2GP1 antibodies OR
Leuk i 3 Lupus anti ulant 2 .
T:l:o;pbe:c:topenia 4 Corr:vpslear:e;{:;gm:e?ns E UI;hAF*t/IAC R‘t Score |2 1 0 | EULAR/ACR SCOI’e <1 O HypO'COmplementaem|a
i hemolysi 4 | LowC30RlowC4 3 with at least one clinica iti
Neuropsychiatric Low C3 AND low C4 4 n o an d/or pOS|t|Ve a P L .
Delirium 2| SLE-specific antibodies criterion (a|temat|\/e entry cntenon)
Psychosis 3 Anti-dsDNA antibody* OR
Seizure 5 | Anti-smith antibody 6 ¢ l
Mucocutaneous I I . I O
Non-scarring alopeci 2 ifi mmunological score = :
Nomsartng soech 2 Classified SLE 9 s EULAR/ACR score =10 with
Subacute cutaneous OR discoid lupus 4 e A A
Acute cutaneous lupus 6 Cl . | >8 at |eaSt one Cl|n|ca| CI’I'[el’Ion
Inical score =
Serosal
Pleural or pericardial effusion 5 + l
Acute pericarditis 6 el
Muscul:;keletal ACR - 97 photosenSItIVIty Clinical SLE*
Joint involvement 6
Renal O R
Proteinuria >0.5g/24h 4
Renal biopsy Class Il or V lupus nephritis 8 -
Renal biopsy Class Ill or IV lupus nephritis 10 ImmunOIOglcaI score 22
+
ot seore: Clinical score =6
{
Classify as Systemic Lupus Erythematosus with a score of 10 or more if entry criterion fulfilled. C | | n |Ca| S L E*

Aringer et al. (2019) Goldman L et al. (2024)



Case Diagnosis

Clinical domains and criteria Weight

criterion
< Antinuclear antibodies (ANA) at a titer of 21:80$n HEp-2 cells or an equivalent positive test (ever)
—

y

Constitutional
Fever

If absent, do not classify as SLE
If present, apply additive criteria

Additive criteria
Do not count a criterion if there is a more likely explanation than SLE.
Occurrence of a criterion on at least one occasion is sufficient.
SLE classification requires at least one clinical criterion and 210 points.
Criteria need not occur simultaneously.
Within each domain, only the highest weighted criterion is counted toward the total score§.

Immunology domains and criteria

Weight

Antiphospholipid antibodies
Anti-cardiolipin antibodies OR
Anti-B2GP1 antibodies OR
Lupus anticoagulant

TOTAL SCORE
27

Complement proteins
Low C3 OR low C4
Low C3 AND low C4

CLASSIFIED AS

@) v

SLE-specific antibodies
Anti-dsDNA antibody* OR
Anti-Smith antibody

SLE

©

Hematologic
Leukopenia
Thrombocytopenia
Autoimmune hemolysis

Neuropsychiatric
Delirium
Psychosis
Seizure

Mucocutaneous
Non-scarring alopecia
Oral ulcers
Subacute cutaneous OR discoid lupus
Acute cutaneous lupus

Serosal
Pleural or pericardial effusion
Acute pericarditis

Musculoskeletal
Joint involvement

- @ s e @B B

Renal
Proteinuria >0.5g/24h 4
Renal biopsy Class Il or V lupus nephritis 8

Renal biopsy Class Ill or IV lupus nephritis 10

Aringer et al. (2019)




Long-Term
Survival

Treatment

ACE Inhibitors

Angiotensi

n Receptor

Blockers Smoking

Anticoagulants

Exercise

Vaccinations

cessation

Nutritious

Statins dis

NSAIDs

Antimalarials

Avoidance
of UV
exposure

Corticosteroids

Monoclonal

Alkylating agents
Y B antibodies

Purine synthesis

s Calcineurin
inhibitors

inhibitors

Folate antimetabolite

Organ
Damage
Prevention

Reduction
of Disease
Activity &
Flare
Prevention




Atherosclerosis
e #] cause of
mortality in SLE

Atherosclerosis

Normal artery Atherosclerosis

Progression

Formation Grov;th and Blo;d clot
rupture

£3 Cleveland Clinic ©2024

Complications

Malignancy
e Hematologic:
non-Hodgkin
lymphoma

Lymphoma

Lymph node

Spleen

Blood vessels

Lymphocytes
(white blood cells)
that mutate into
cancer cells

r
3
Cleveland
Clinic

Lymphatic system

Infection
Linked to immune
dysfunction +
Immunosuppressants

Table 1 Site of infection and microorganisms most frequently
involved in systemic lupus erythematosus

Bacterial infections
Respiratory tract Streptococcus pneumoniae
Mycobacterium tuberculosis
Escherichia coli
Klebsiella spp.
Pseudomonas spp.
Staphylococcus aureus
Escherichia coli
Staphylococcus aureus
Salmonella spp.

Urinary tract

Skin and soft tissues
Bacteremia sepsis

Viral infections
Skin Herpes zoster
Respiratory tract Cytomegalovirus
Gastrointestinal tract
Central nervous system
Lupus flare-like manifestations
Cervix Human papillomavirus
Fungal infections
Upper gastrointestinal tract Candida spp.
Genitourinary tract
Respiratory tract
Central nervous system
Respiratory tract

Danza & Ruiz-Irastorza (2013)

Pneumocystis jirovecii
Cryptococcus neoformans

A

m o

Renal Disease
e Lupus nephritis

Fibrinoid necrosis B Crescent formation
v ——

PAS, 400x

Endocapillary proliferation | Wire loops and hyaline thrombi
Lesions may be active, chronic/active, or chronic

Class Il (Focal lupus nephritis) Class IV (Diffuse lupus nephritis)

<50% glomeruli affected 250% glomeruli affected

Wenderfer & Eldin (2019)



.. Prognosis

e <10% of patients achieve prolonged, complete remission
e Predictors of high disease activity
o  High anti-dsDNA antibodies
o  African American, Latin American, or Chinese ethnicity
o  No health insurance
o  Low social support

Causes of Death

Cardiovascular disease
Infection Treatment complications
Active disease complications Long-term organ damage

Early disease Late disease
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References Part 1

Abbas (2024). Basic Immunology: Functions and Disorders of the Immune System. Elsevier, 7th edition. Chapters 3 + 11

Aringer, Costenbader, Daikh et al. (2019). European League Against Rheumatism/American College of Rheumatology Classification Criteria for Systemic Lupus
Erythematosus. Arthritis & Rheumatology. 71(9): 1400-1412. DOI 10.1002/art.40930

CDC (2024). Adult BMI Calculator. https://www.cdc.gov/bmi/adult-calculator/index.html

Crow (2023). Pathogenesis of systemic lupus erythematosus: risks, mechanisms and therapeutic targets. Annals of the Rheumatic Diseases, vol 82. 999-1014.
https://doi.org/10.1136/ard-2022-223741

Danza & Ruiz-Irastorza (2013). Infection risk in systemic lupus erythematosus patients: susceptibility factors and preventive strategies. Lupus: An International
Journal, vol 22 (12), 1286-1294. DOI: 10.1177/0961203313493032

Duarte-Garcia et al. (2022). Rising incidence and prevalence of systemic lupus erythematosus: a population-based study over four decades. Ann Rheum Dis. Aug
11;81(9):1260-1266. doi: 10.1136/annrheumdis-2022-222276. PMID: 35577385; PMCID: PMC10481386.

Fanouriakis et al. (2020). Update on the diagnosis and management of systemic lupus erythematosus. Annals of Rheumatic Diseases. 80; 14-25.
Goldman & Crow (2024). Goldman-Cecil Medicine. Elsevier. 27th edition. 1767-1775.

Kent (2025). Ferri’s Clinical Advisor 2025. Elsevier, 8th edition, 1045-1052.


https://doi.org/10.1136/ard-2022-223741

Mok & Lau (2003). Pathogenesis of systemic lupus erythematosus. J Clin Pathol. 56(7):481-90. doi: 10.1136/jcp.56.7.481. PMID: 12835292; PMCID: PMC1769989.

National Institute of Health (2022). Systemic Lupus Erythematosus (Lupus).
https://www.niams.nih.gov/health-topics/lupus#:~:text=Men%2C%20African%20Americans%2C%20Chinese%20people,more%20likely%20to%20develop%2
Olupus.

Nieves & Izmirly (2016). Mortality in Systemic Lupus Erythematosus: an Updated Review. Current Rheumatology Reports, vol 18, 21. DOI
10.1007/s11926-016-0571-2

Serdula & Rhoads (1979). Frequency of Systemic Lupus Erythematosus in Different Ethnic Groups in Hawaii. Arthritis & Rheumatism, vol 22: 328-333.
https://doi.org/10.1002/art.1780220403

Wenderfer & Eldin (2019). Lupus Nephritis. Pediatric Clinics of North America. Elsevier; vol 66: 87-99.

Yuan & Guan (2022). Thrombosis and Anticoagulation Therapy in Systemic Lupus Erythematosus. Autoimmune Dis. doi: 10.1155/2022/3208037


https://doi.org/10.1002/art.1780220403

Image Sources

Amazon Pharmacy. (n.d.). Enbrel (etanercept) auto-injector. Retrieved from https://pharmacy.amazon.com/Enbrel-Brand-for-Etanercept-Auto-Injector/dp/B084C1CJT4

American Regent. (n.d.). Hydralazine hydrochloride injection USP. Retrieved from https://www.americanregent.com/our-products/hydralazine-hydrochloride-injection-us;

Black Health Matters (2021). African American women and lupus: The most diagnosed and more likely to die prematurely Retrieved from

Cleveland Clinic (2024). Atherosclerosis (arterial disease). Retrieved from https://my.clevelandclinic.org/health/diseases/16753-atherosclerosis-arterial-disease

Cleveland Clinic (2023). Lymphoma. Retrieved from https://my.clevelandclinic.org/health/diseases/22225-lymphoma

Crux & Elahi (2017). Human Leukocyte Antigen (HLA) and Immune Regulation: How Do Classical and Non-Classical HLA Alleles Modulate Immune Response to Human Immunodeficiency Virus and Hepatitis C Virus
Infections? Frontiers, vol. 8. Retrieved from https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2017.00832/full

Drugs.com. (n.d.). Infliximab. Retrieved from https:/www.drugs.com/infliximab.html

Irving (2023). Gamma ray detection marks highest energy light from the Sun. New Atlas. Retrieved from https://newatlas.com/space/gamma-rays-highest-energy-light-sun/

Kent (2025). Ferri’s Clinical Advisor 2025. Elsevier, 8th edition, 1045-1052

Mesa (2023). Estrogen in birth control could be cut way back, a study suggests. Science News. Retrieved from https://www.sciencenews.org/article/estrogen-birth-control-reduced

Panjwani (2009). Early Diagnosis and Treatment of Discoid Lupus Erythematosus. The Journal of the American Board of Family Medicine (JABFM), volume 22, Issue 2, Page 206. Retrieved from
https://www.jabfm.org/content/22/2/206

Pfizer Hospital US. (n.d.). Procainamide hydrochloride. Retrieved from https://www.pfizerhospitalus.com/products/procainamide-hydrochloride

Ross et al. (2023). Epstein—Barr Virus and the Pathogenesis of Diffuse Large B-Cell Lymphoma. Life, volume 13, Issue 2, Article 521. Retrieved from https:/www.mdpi.com/2075-1729/13/2/521

Shapiro & Wigley (2017). Treating Raynaud phenomenon: Beyond staying warm. Cleveland Clinic Journal of Medicine (CCJM), volume 84, Issue 10, Page 797. Retrieved from https://www.ccim.org/content/84/10/797
Sidharthan (2023). Can smoking cigarettes alter your bone structure? News-Medical. Retrieved from https://www.news-medical.net/news/20230502/Can-smoking-cigarettes-alter-your-bone-structure.aspx

Trayes et al. (2018). Annular Lesions: Diagnosis and Treatment. American Academy of Family Physicians (AAFP). Retrieved from https://www.aafp.org/pubs/afp/issues/2018/0901/p283.html


https://pharmacy.amazon.com/Enbrel-Brand-for-Etanercept-Auto-Injector/dp/B084C1CJT4
https://www.americanregent.com/our-products/hydralazine-hydrochloride-injection-usp
https://blackhealthmatters.com/african-american-women-and-lupus-the-most-diagnosed-and-more-likely-to-die-prematurely/
https://blackhealthmatters.com/african-american-women-and-lupus-the-most-diagnosed-and-more-likely-to-die-prematurely/
https://my.clevelandclinic.org/health/diseases/16753-atherosclerosis-arterial-disease
https://my.clevelandclinic.org/health/diseases/22225-lymphoma
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2017.00832/full
https://www.drugs.com/infliximab.html
https://newatlas.com/space/gamma-rays-highest-energy-light-sun/
https://www.sciencenews.org/article/estrogen-birth-control-reduced
https://www.jabfm.org/content/22/2/206
https://www.jabfm.org/content/22/2/206
https://www.pfizerhospitalus.com/products/procainamide-hydrochloride
https://www.mdpi.com/2075-1729/13/2/521
https://www.ccjm.org/content/84/10/797
https://www.news-medical.net/news/20230502/Can-smoking-cigarettes-alter-your-bone-structure.aspx
https://www.aafp.org/pubs/afp/issues/2018/0901/p283.html

