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(Abstract \

Systemic Lupus Erythematosus (SLE) associated with antiphospholipid syndrome and hyperhomocysteinemia are all com-
plex and potentially life-threatening conditions that affect the immune system and cardiovascular health. SLE is an autoim-
mune disorder in which the body's immune system mistakenly attacks healthy tissue, leading to inflammation and damage in
various organs and tissues. Antiphospholipid syndrome is when the immune system produces abnormal antibodies that attack
phospholipids, a type of fat in the blood that plays a key role in blood clotting. This can lead to an increased risk of blood
clots, stroke, and other complications. Hyperhomocysteinemia is a genetic disorder in which the body cannot properly break
down the amino acid homocysteine or from vitamin deficiencies, leading to elevated homocysteine levels, and a buildup of
this toxic substance in the blood and tissues. The three conditions can often coexist in individuals, creating a complex and
challenging clinical picture for healthcare providers. People with lupus erythematosus are at an increased risk of developing
antiphospholipid syndrome, as the autoimmune process underlying lupus can trigger the production of abnormal antibodies.
Additionally, both lupus and antiphospholipid syndrome can lead to vascular damage and inflammation, increasing the risk of
developing hyperhomocysteinemia or homocystinuria. Managing these conditions requires a multidisciplinary approach that
includes close monitoring of symptoms, regular blood tests to assess disease activity, and a personalized treatment plan that
may include medications to suppress the immune system, anticoagulants to prevent blood clots, and dietary modifications to
reduce homocysteine levels. Overall, the coexistence of lupus erythematosus, antiphospholipid syndrome, and homocystinuria
presents a complex and challenging clinical scenario that requires specialized care and expertise. Through ongoing research
and collaboration among healthcare providers, scientists, and patients, we can continue to improve our understanding of these
conditions and develop more effective treatments to improve outcomes and quality of life for individuals affected by these
disorders. It is essential for healthcare professionals to stay current on the latest research and guidelines to provide the best
possible care for patients with these complex autoimmune and genetic conditions. )

SLE-specific antibodies (e.g., anti-dsDNA antibodies, Anti-Sm

Introduction

Systemic Lupus Erythematosus is a multisystem autoimmune
disease of variable clinical presentation and unknown etiol-
ogy. SLE disproportionately affects women (10:1); specifically
highest in women of African descent [1]. SLE is diagnosed
based on clinical findings and laboratory evidence such as
antiphospholipid antibodies, complement protein levels, and

antibodies) [2]. SLE is most commonly complicated by cardio-
vascular disease, infection, and renal disease. A potential con-
tributor to the increased risk of cardiovascular complication
is elevated serum homocysteine and low vitamin B12 levels
found in patients with SLE compared to individuals without
SLE [3].
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Hyperhomocysteinemia 1s defined as a concentration greater
than 15 nmol/mL of homocysteine in the blood and can be
classified as moderate (15-30 nmol/mL), intermediate (30-100
nmol/mL), and severe (>100 nmol/mL) [4,5]. Homocysteine is
a metabolite needed for the endogenous synthesis of methio-
nine and plays a vital role in the folate cycle. Homocysteine
can be recycled into methionine or degraded into cysteine de-
pending on the availability of vitamins B6 (pyridoxine), B9
(folate), and B12 (Cobalamin) [6]. Inadequate enzyme activity
due to genetic defects and vitamin deficiencies can lead to el-
evated homocysteine levels. Additional causes correlated with
elevated homocysteine are chronic renal failure, hypothyroid-
ism, cigarette smoking, malignant tumors, and certain medica-
tions [6].

Elevated levels of homocysteine increase the risk of cardio-
vascular, cerebrovascular, and thromboembolic disease [7].
Hyperhomocysteinemia is currently treated with vitamin sup-
plementation; however, further research is needed to investi-
gate the efficacy of vitamin therapy in diminishing the risk of
cardiovascular complications in patients with hyperhomocys-
teinemia [8].

Case Presentation

A 53-year-old female with no significant past medical history
presented to the clinic on March 30th, 2022, due to a complaint
of right eye redness and pain for the past week. The patient
denied any history of injury. The patient also reported two
episodes of dizziness leading to nausea and vomiting. During
the visit, the patient’s blood pressure was elevated (160/104
mmHg). The patient was given polytrim eye drops and con-
firmed she was not taking any medication. On April 6, the pa-
tient visited the clinic for a follow-up of the eye redness, which
had improved, and was subsequently started on Lisinopril-
Hydrochlorothiazide 10-12.5 mg due to continuous high blood
pressure. Routine labs (CBC, CMP, UA, TSH, Free T4, Lipid
panel, and HBA1c¢) were ordered during the visit.

One week later, on April 13th, 2022, the patient's laboratory
results were reviewed, revealing the presence of a urinary tract
infection in her urine analysis with positive leukocyte esterase
and red blood cells. The patient denied dysuria, increased fre-
quency/urgency or gross hematuria. She was started on sulfa-
methoxazole- trimethoprim (Bactrim) twice a day for 10 days.
During her subsequent appointment, the patient reported expe-
riencing vomiting and diarrhea on the fourth of her prescribed
10-day course of Bactrim. She subsequently stopped the medi-
cation on the sixth day. The patient also expressed feelings of
fatigue, a sensation of heaviness in her head and daily vomiting
and abdominal cramping. Therefore, the decision was made to
discontinue the use of Bactrim.

The patient presented to the emergency department on April
24th, 2022, complaining of worsening confusion and loss of
appetite. Convulsion was witnessed while in the nursing unit.
Initial labs were significant for elevated D-dimer, elevated cre-
atine phosphokinase, acute kidney injury, elevated homocyste-
ine, leukopenia and thrombocytopenia. Chest x-ray and axial
CT without contrast images were obtained with no acute find-
ings or abnormalities. She was admitted for metabolic enceph-
alopathy and seizure disorder. Additional testing revealed posi-
tive antinuclear antibodies (ANA), anti-Sjogren’s syndrome A
(Anti-SSA), and lupus anticoagulant antibodies. MRI of the

brain showed white matter disease compatible with multiple
sclerosis as other demyelinating processes from immune, viral,
or toxic etiology as well as acute disseminated encephalomy-
elitis (Table 1).

Table 1: Autoimmune panel.

TESTS Day 1 Day 2
ANA 1:160 (Positive)

dsDNA Negative

Anti-Smith Negative

Anti-SSA Positive

Anti-SSB Negative
Anti-Scleroderma 70 Negative
Anti-Centromere Antibody Negative

Anti- RNP Negative

Lupus anticoagulant antibody Positive

On May 7th, 2022, the patient returned for a follow-up appoint-
ment after being hospitalized from April 23rd, 2022 - May 2nd,
2022. She was recommended to maintain regular follow-ups
with her primary care physician as needed. Furthermore, it
was recommended for the patient to pursue additional evalu-
ation and management by scheduling follow-up appointments
with her neurologist and rheumatologist. Upon her return, the
rheumatologist prescribed her prednisone and hydroxychlo-
roquine, while the neurologist indicated vitamin Bl and B6
supplementation alongside her existing hypertension and statin
medications. On November 11, 2023, the neurologist recom-
mended magnetic resonance angiography (MRA) per patient.
Subsequently, on December 23, 2023, the diagnosis of lacunar
infarction and stenosis of the precerebral artery was confirmed.
Despite persistently elevated homocystinuria levels (18-14
memol/L) gradually decreasing, the patient reports improved
well-being without any concurrent complaints (Tables 2, 3).

Discussion

Hyperhomocysteinemia is present in approximately 15% of
patients with systemic lupus erythematosus (SLE) [9]. One
proposed mechanism of elevated homocysteine is a deficiency
of folate, B6, and B12, vitamins noted to be essential to ho-
mocysteine metabolism [11]. Another route for pathogenesis
stems from diminished renal function, such as chronic kidney
disease (CKD) [12]. Approximately 70% of accumulated ho-
mocysteine is eliminated through the kidneys each day, primar-
ily via the transsulfuration (TS) pathway [13, 14], and patients
with CKD have demonstrated impaired metabolic clearance of
homocysteine by both TS and remethylation (RM) pathways
[15]. Lastly, severe levels of hyperhomocysteinemia are seen
in patients with a genetic mutation of the enzyme cystathionine
B-synthase or methylenetetrahydrofolate reductase [10], which
further implicates processes of TS, RM, and transmethylation
in the roll of pathogenesis. Although there is still debate about
the exact mechanism by which SLE commonly produces el-
evated homocysteine levels, one of the aforementioned path-
ways is likely involved.

SLE stands as the disease most commonly associated with An-
tiphospholipid Syndrome (APS), present in approximately 35
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Table 2: Inflammatory panel.

TESTS 2022 2023 2024
April November | March | July | August | October | February
CD3 Abs Count 623.47 (Low)
(cells/mcL)
CD4 Abs Count 433.33 (Low)
(cells/mcL)
CD8 Abs Count 245.37
(cells/mcL)
Complement C3 125 162
(mg/dL)
Complement C4 44 61
(mg/dL)
SED rate 64 14 6 19
(mm/hr)
Homocysteine 18.3 19.4 18.7 14.2 13.6
(mcmol/L)
Vitamin B12 988 1464 >2000
(pg/mL)
C-Reactive Protein (mg/L) 0.4 3.7
Table3.: General Chemistry Panel.
TESTS 2022 2023 2024
April-09 | April-24 | Apri- | May | November | February | July | October | February
30
Creatinine 0.96 2.4 0.80 | 1.30 1.15 1.22 | 1.17 1.05
(mg/dL)
BUN (mg/dL) 13 61 17 17 21 24 26
eGFR African Ameri- | 79 26 76
can
eFGR 23 65 49 57 53 |56 64
D-Dimer (mcg/mL) 4.12
CPK (unit/L) 927 89

percent of cases [33]. APS manifests clinically with recurring
venous, arterial, and/or small vessel thrombosis (e.g., DVTs,
stroke, TIAs), along with specific pregnancy complications
such as recurrent miscarriages, and premature births. A clini-
cal diagnosis of APS is supported by the presence of at least
one or more types of antiphospholipid antibody (e.g., lupus
anticoagulant, anticardiolipin antibodies, Anti-B2-glycoprotein
antibodies) in symptomatic patients [34,35]. The management
of acute thrombotic events (e.g., stroke) varies depending on
the individual patient’s clinical presentation. In contrast, long-
term management of APS concentrates on initiating thrombo-
prophylaxis through systemic antiplatelet and anticoagulation
therapy, such as low-dose aspirin, warfarin, or heparin therapy
[35,36].

Prompt and individualized treatment is required in SLE pa-
tients to treat the variable nature of the disease properly. SLE
affects an array of organs, including the kidneys, musculo-
skeletal system, central nervous system, and cardiovascular

system. The 10-year survival rate for patients with SLE has
gradually increased over time and is currently at about 90%,
suggesting that the management of the condition has improved
[18,19]. Mortality in patients with SLE typically occurs due
to cardiovascular complications, neoplasm, active SLE, and
infectious disease [16,18]. The goals in the treatment of SLE
are to promote prolonged survival, safeguard against organ im-
pairment, and enhance overall quality of life. This objective
is achieved by effectively managing disease activity, reducing
the occurrence of comorbidities, and mitigating adverse effects
associated with medications. Regular monitoring of the disease
process and its response to medication is required [17].

Treatment regimens will depend on the severity of the disease
status. Several indices have been developed to aid with the as-
sessment of SLE status in patients. The SEDAI-2K, BILAG,
and SLAM-R are SLE scales useful for the assessment of
global disease, systemic involvement, and disease severity, re-
spectively, and have demonstrated validity and reliability [20].
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A hallmark of the management of SLE especially for patients
currently asymptomatic, in disease remission, or with mild
symptoms is to focus on preventative care, which includes the
avoidance of triggers for flare-ups as well as screening for con-
ditions commonly associated with SLE. Patients should seek
to mitigate triggers such as UV light exposure and smoking
[21,22]. Likewise, patients should be sure to acquire necessary
immunizations and screen for complications of SLE such as
CVD, osteoporosis, and malignancy [23] while also maintain-
ing a healthy diet and exercising regularly.

Regardless of disease status, there is strong evidence support-
ing the pharmacological use of antimalarials, especially hy-
droxychloroquine, as a first-line option for the prevention and
treatment of disease [24]. Further treatment is tailored to the
individual's presenting symptoms, organ involvement, and se-
verity and may necessitate corticosteroids, NSAIDS, and anti-
proliferative immunosuppressants. Stepwise increases in phar-
macological treatment should be provided as disease severity
intensifies while using the lowest necessary dose of cortico-
steroids to minimize medication toxicity. This judicious use of
corticosteroids is to prevent the likelihood of osteoporosis and
CVD. The starting suggested dosage of corticosteroids in pa-
tients with mild cases is 7.5mg daily and then titrated as needed
to control the disease. When hydroxychloroquine and cortico-
steroids are insufficient, antiproliferative immunosuppressants
such as azathioprine, methotrexate, and mycophenolate should
be used [33]. Special consideration is needed to treat specific
organ involvement and symptoms due to the variable nature of
disease manifestation.

Monitoring of SLE after diagnosis should take place every 3
to 6 months depending on severity and even more frequently
in patients with lupus nephritis. Regular monitoring should in-
clude a review of medical history, physical exam, and screen-
ing for comorbidities related to disease and medication regi-
men. Laboratory values useful in disease monitoring include
CBC, acute phase reactants ESR and CRP, UA with sediment,
creatinine, protein to creatinine ratio, dSDNA, and C3 and C4
complement levels [26]. Hyperhomocysteinemia has been doc-
umented to be associated with several adverse conditions, es-
pecially vascular complications such as coronary heart disease
and stroke [27,28]. Normal homocysteine concentrations range
between 5 and 15 micromol/L whereas hyperhomocysteinemia
is classified as moderate from 15 to 30 micromol/L, intermedi-
ate from 30 to 100 micromol/L, and severe >100 micromol/L
[32]. Folate, cobalamin, and betaine have been shown to cor-
rect elevated levels of homocysteine [29]. However, it has not
been shown that correction of homocysteine levels improves a
patient’s risk for coronary artery disease, peripheral artery dis-
ease, or thrombus formation and is only minimally beneficial
in stroke prevention [30,31].

Based on the patient’s records, the patient’s status should be
considered mild and stable. The acute kidney injury has re-
solved, the WBC and platelets are trending positive toward
baseline, and the patient’s mental status has returned to base-
line. In the future, the patient must follow up regularly with
a rheumatologist and any additional healthcare provider as
required by disease presentation. Periodic immunological
measurements must be taken to monitor the patient’s disease
condition, along with clinical evaluation and interviews detail-
ing disease status. Additionally, the patient should adhere to
the medication regimen prescribed by their team of healthcare

providers which will likely be adjusted as needed for adequate
control of their condition and to ensure medication tolerance.

Conclusion

In conclusion, after hospital discharge, the patient-maintained
follow-up appointments with rheumatology and neurology
specialists. These practitioners diligently continued to monitor
her condition and adjusted her medication regimen as need-
ed. Although her homocystinuria levels remained elevated, a
downward trend was observed, suggesting a positive response
to treatment. Currently, the patient’s prognosis is favorable,
and her clinical status remains stable.
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