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Abstract:

Background: In Systemic lupus erythematosus (SLE), a chronic multisystem autoimmune disease,
central nervous system infections are uncommon, affecting about 1% of cases. However, diagnosis
is often challenging due to overlapping autoimmune and infectious features, nonspecific
neurological symptoms, and limited diagnostic specificity, which may delay appropriate treatment
and worsen outcomes. Case Report: An 80-year-old male with a five-year history of systemic lupus
erythematosus (SLE) presented with a two-day history of generalized weakness that subsequently
progressed to recurrent focal seizures and later to generalized seizures accompanied by a profound
decline in consciousness. Despite adequate administration of antiepileptic and sedative therapy,
persistent seizure activity was observed. Meningitis Panel evaluation confirmed herpes simplex
virus type 1 (HSV-1) encephalitis, complicated by severe systemic inflammation, anemia,
thrombocytopenia, renal dysfunction, and respiratory acidosis findings indicative of multi-organ
failure. Magnetic resonance imaging of the brain revealed bilateral asymmetric hyperintense lesions
involving the insular regions, medial temporal lobes, and frontal cortices, consistent with viral
encephalitis. The patient underwent comprehensive intensive care management, including
intravenous antiviral, antimicrobial, corticosteroid, and supportive therapies. However, his clinical
condition progressively deteriorated, culminating in death on the fourth day of hospitalization.
Discussion: This case illustrates the diagnostic and therapeutic complexity of herpes simplex virus
type 1 (HSV-1) encephalitis in a patient with systemic lupus erythematosus (SLE), a rare but fatal
complication. In immunocompromised individuals, atypical clinical and cerebrospinal fluid
findings may obscure diagnosis and delay treatment. Inmunosuppressive therapy and underlying
immune dysregulation further increase vulnerability to opportunistic infections and multi-organ
failure. Early recognition of viral encephalitis in SLE patients with acute neurological symptoms is
therefore crucial to optimize outcomes. Conclusion: Encephalitis in SLE is a rare but serious
complication with overlapping autoimmune and infectious features. Early recognition and timely
antiviral immunosuppressive therapy are essential to improve outcomes.
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1. Introduction

Encephalitis, defined as inflammation of the brain parenchyma, represents a
significant cause of morbidity, mortality, and long-term neurological disability in both
adult and pediatric populations [1]. The global incidence is estimated at 1.9-14.3 cases per
100,000 population annually, with reported mortality rates ranging from 5.6% to 39.3%
despite advances in diagnosis and management [1]. Encephalitis The most common
etiologic agent is Herpes Simplex Virus (HSV), which frequently presents with altered
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consciousness, fever, seizures, movement disorders, or focal neurological deficits [2].
Nonetheless, atypical presentations lacking fever or other classical symptoms may also
occur, posing diagnostic challenges [3,4]. Even with appropriate antiviral therapy,
encephalitis continues to carry a substantial burden, with mortality rates reaching up to
30% and a high risk of severe, permanent neurological sequelae [5].

Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder that affects
multiple organ systems and follows a relapsing remitting pattern [6]. The disease exhibits
extensive clinical variability and produces numerous autoantibodies, which often
complicates accurate diagnosis [6]. Although significant progress has been made in
treatment such as the wuse of immunosuppressants, monoclonal antibodies,
plasmapheresis, and intravenous immunoglobulin (IVIG) both morbidity and mortality
remain considerable, despite a gradual decline in death rates over the past two decades
[6-8]. Central nervous system (CNS) infections represent a rare complication in patients
with systemic lupus erythematosus (SLE), occurring in approximately 1% of cases [9].
Diagnostic accuracy is often hindered by the presence of atypical or nonspecific
neurological features and the limited specificity of ancillary investigations. Consequently,
these challenges may lead to delays in diagnosis and treatment initiation, thereby
complicating clinical management and potentially affecting patient outcomes [9,10].

2. Case Report

An 80-year-old man was referred from a regional hospital with a chief complaint of
generalized weakness that had persisted for two days prior to admission. Subsequently,
he developed recurrent focal seizures occurring more than ten times, each episode
accompanied by brief loss of consciousness with rapid recovery. The condition later
progressed to generalized seizures associated with a rapid and profound decline in
consciousness.

Despite the administration of adequate antiepileptic and sedative therapy, the
patient continued to exhibit ongoing seizure activity characterized by uncontrolled
twitching movements. His medical history revealed a diagnosis of systemic lupus
erythematosus (SLE) established five years earlier, along with comorbid hypertension and
elevated D-dimer levels. The patient was on regular treatment consisting of
mycophenolate sodium, a renoprotective agent, and anticoagulant therapy as part of his
maintenance regimen.

On initial physical examination, the patient presented with a Glasgow Coma Scale
(GCS) score of EIM2V1. Vital signs showed a blood pressure of 120/50 mmHg, heart rate
of 122 beats per minute, respiratory rate of 23 breaths per minute, and body temperature
of 38.3°C. Neurological examination revealed that the right pupil was difficult to assess,
while the left pupil measured 2 mm with sluggish or poorly assessable light response. No
clear lateralizing neurological signs were observed.

The encephalitis panel yielded negative results across all tested parameters,
including antibodies against the NMDA receptor, AMPA1/2 receptor, CASPR2, GABA-B
receptor, LGI1, DPPX, as well as Mycobacterium tuberculosis. Overall, these findings are
indicative of HSV-1 encephalitis occurring in a patient with systemic lupus erythematosus
(SLE), further complicated by severe systemic inflammation consistent with sepsis,
anemia, thrombocytopenia, renal dysfunction, and respiratory acidosis (Tables 1, 2 and 3).
Collectively, these abnormalities reflect a critical clinical condition characterized by multi-
organ failure.

Chest radiography demonstrated bilateral perihilar inhomogeneous opacities, along
with aortic elongation and evidence of thoracic spondylosis. Brain MRI and MRA without
contrast revealed bilateral asymmetric hyperintense lesions on FLAIR, DWI, and T2-
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weighted sequences, predominantly involving both insular regions, bilateral medial
temporal lobes, and bilateral frontal cortical areas (Figure 1). These findings were
suggestive of viral encephalitis, with autoimmune encephalitis considered as a differential
diagnosis. Additionally, multiple lacunar lesions were identified in the bilateral frontal

and parietal lobes, internal and external capsules, and pons.

Table 1. Blood Test Findings

Parameter Value Normal Range
Hemoglobin 9.4 g/dL 13.20-17.30
Hematocrit 30.4% 40-52
Leukocytes 16.7 x 103/uL 3.80 — 10.60
Platelets 69 x 103/uL 150 — 440
MCV/MCH/MCHC 93.0/28.7 /30.9 —
Erythrocyte Sedimentation Rate (ESR) 39 mm/hour 0-10
Prothrombin Time (PT) 10.2 seconds 9.7-125
Activated Partial Thromboplastin Time (APTT) 20.6 seconds 22.0-32.9
D-Dimer 0.73 pg/mL <05
Procalcitonin 10.90 ng/mL <0.05
C-Reactive Protein (CRP) 385 mg/mL 0-5
Random Blood Glucose (RBG) 265 mg/dL <200
AST (SGOT) 18 U/L 0-40
ALT (SGPT) 16 U/L 0-41
Urea 156 mg/dL <71
Creatinine 2.84 mg/dL 0.67 -1.17
eGFR 22 mL/min/1.73 m? >90
Total Bilirubin 0.4 mg/dL 02-12
Direct Bilirubin 0.2 mg/dL 0.0-05
Indirect Bilirubin 0.2 mg/dL 0.0-0.7
Albumin 3.50 g/dL 3.50-5.20
Sodium (Na) 150 mmol/L 136 — 145
Potassium (K) 4.2 mmol/L 35-51
Chloride (Cl) 109 mmol/L 98 — 107
Magnesium 2.58 mg/dL 1.60-2.40
Table 2. Arterial Blood Gas (ABG) Findings
Parameter Value Normal Range
pH 7.30 7.35-7.45
pO: 196 mmHg 83-108
pCO: 59.5 mmHg 35-48
HCOs- 28.0 mmol/L 21-28
Total CO, 29.6 mmol/L 24 -30
Base Excess +2.0 mmol/L —2.4-+23
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Table 3. Cerebrospinal Fluid Findings
Parameter Value Normal Range
Appearance (Color) Colorless Colorless
Clarity Clear Clear
Clot Formation Negative Negative
Sediment Negative Negative
Cell Count 4.0 /uL <5
Polymorphonuclear Cells (PMN) 0% —
Mononuclear Cells (MN) 100% =
Glucose 98.6 mg/dL 40-70
Chloride (C1) 133 mmol/L 115-130
Protein 51.0 mg/dL 15-45
Nonne Test = =
Herpes Simplex Virus Type 1 (HSV-1) Positive Negative

Figure 1. A-C) FLAIR, DWI, and T2-weighted MRI images demonstrating findings suggestive
with viral encephalitis.

The patient was subsequently admitted to the Intensive Care Unit (ICU) and
managed with mechanical ventilatory support, central venous catheterization via the
subclavian vein, and insertion of a double-lumen catheter into the right femoral vein.
Comprehensive intensive care management was provided, including multiple
antiepileptic drugs, intravenous antiviral, antibiotic, antifungal, and corticosteroid
therapy, alongside supportive care and maximal-dose vasoconstrictors. Despite
aggressive and multidisciplinary critical care interventions, the patient’s clinical condition
continued to deteriorate, ultimately resulting in death on the fourth day of hospitalization.

3. Discussion

Encephalitis, defined as inflammation of the brain parenchyma, is most commonly
attributed to viral infections particularly herpes simplex virus (HSV) type 1 [10,11].
However, autoimmune etiologies such as N-methyl-D-aspartate receptor (NMDAR)
antibody-associated encephalitis are increasingly being recognized [10,11]. The classic
clinical triad of acute encephalitis consists of fever, headache, and altered mental status
[11]. Broader diagnostic criteria have been established to improve diagnostic accuracy and
include the presence of seizure activity unrelated to a pre-existing seizure disorder, new
focal neurological deficits, cerebrospinal fluid (CSF) pleocytosis, new neuroimaging
abnormalities suggestive of encephalitis, and electroencephalographic findings consistent
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with encephalitic processes [11,12]. These criteria have proven particularly useful for
diagnosing encephalitis in immunocompetent individuals [11,12].

However, the diagnostic approach differs considerably in immunocompromised
patients. In such individuals, central nervous system (CNS) HSV infection may often be
underdiagnosed due to atypical or subtle clinical presentations [10]. This was evident in
the present case, where the patient initially presented only with mild generalized
weakness for two days before developing seizures [10]. Furthermore, several studies have
shown that immunocompromised patients with HSV encephalitis are less likely to exhibit
CSF pleocytosis, thereby complicating diagnosis [10]. In these cases, polymerase chain
reaction (PCR) testing for HSV DNA becomes essential, even in the absence of CSF
pleocytosis [10]. Typically, viral encephalitis presents with CSF pleocytosis (>5 white
blood cells x 10°/L), predominantly lymphocytic in nature [10]. Early in the disease course,
neutrophilic predominance or even a normal white cell count may occasionally be
observed [10]. CSF protein levels are usually normal to moderately elevated, while
glucose remains within the normal range [10]. In this patient, however, there was no
evidence of pleocytosis, and both protein and glucose levels were elevated an atypical
finding that further underscores the diagnostic challenges of HSV encephalitis in
immunocompromised hosts [2,10]. This poses a significant challenge in settings where
advanced diagnostic modalities such as PCR, MRI, or EEG are not available. In such
circumstances, it becomes extremely difficult for clinicians to establish an accurate
diagnosis and initiate appropriate treatment promptly.

Patients with systemic lupus erythematosus (SLE) frequently exhibit a wide range of
neuropsychiatric manifestations collectively termed neuropsychiatric systemic lupus
erythematosus (NPSLE) [13]. NPSLE involves both the central nervous system (CNS) and
peripheral nervous system (PNS) and may present with diverse clinical symptoms,
including cognitive impairment, organic brain syndrome, delirium, seizures, headache,
and psychosis. It is estimated that approximately 30-40% of individuals with SLE
experience neuropsychiatric involvement [13]. In some cases, neuropsychiatric symptoms
may represent the initial manifestation of SLE, and they can occur even when systemic
disease activity is minimal [13]. However, the presence of neuropsychiatric symptoms
(NPS) in patients with SLE does not necessarily confirm a direct causal relationship with
lupus itself, as these manifestations may also result from comorbid conditions,
coincidental occurrences, or complications related to SLE therapy [13]. NPSLE is further
categorized into primary and secondary forms [13]. Primary NPSLE arises from direct
autoimmune-mediated inflammatory processes affecting the CNS or PNS, whereas
secondary NPSLE develops as a consequence of indirect mechanisms, including adverse
effects of immunosuppressive therapy, opportunistic CNS infections due to chronic
immunosuppression, or SLE-associated end-organ damage [13].

To date, no large scale epidemiological investigations have specifically assessed the
incidence of encephalitis among patients with systemic lupus erythematosus (SLE). A
systematic review and meta-analysis by Molooghi et al. (2021) represents the first study
to evaluate the prevalence of central nervous system (CNS) infections in SLE within Asian
populations [9]. The analysis revealed that CNS infections occurred in only 1.1% of 17,751
SLE patients, corresponding to approximately 209 cases, thereby indicating that CNS
infection constitutes a rare complication of SLE [9]. The most frequently identified
pathogens were bacterial, predominantly Cryptococcus neoformans and Mycobacterium
tuberculosis, followed by fungal and viral agents. The overall mortality rate reached 29%,
with M. tuberculosis-associated CNS infection representing the leading cause of death.
Moreover, 13.3% of survivors exhibited persistent neurological sequelae [9].
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Two contrasting yet interrelated pathophysiological mechanisms have been
proposed to explain both the low incidence and the potential occurrence of CNS infections
in SLE [9,14]. On one hand, immunosuppressive therapy, which remains central to SLE
management, may increase susceptibility to opportunistic CNS infections. Conversely,
certain therapeutic agents, particularly hydroxychloroquine (HCQ), demonstrate
protective effects against infection-related morbidity and mortality owing to their broad
spectrum antimicrobial and immunomodulatory properties [9,14]. HCQ inhibits
intracellular bacterial proliferation by alkalinizing phagosomes, suppresses fungal
growth by limiting iron release within phagolysosomes in a pH-dependent manner, and
prevents viral entry by elevating lysosomal pH and inhibiting post-translational
modification of viral envelope glycoproteins [9,14]. Additionally, HCQ modulates
immune responses by downregulating proinflammatory cytokines such as IL-1, IFN-a,
and TNF, and by blocking Toll-like receptor (TLR) signaling, particularly TLR7 and TLR9
pathways [9,14]. A retrospective cohort study by Tang et al. (2024) found an association
between HSV infection and the use of immunomodulatory or immunosuppressive agents,
such as mycophenolate mofetil (MMF), cyclosporine, and azathioprine, suggesting that
patients receiving these therapies may have an increased susceptibility to encephalitis [15].
However, the study did not specifically identify MMF as a direct causative factor [15]. In
contrast, a randomized controlled trial by Gong et al. (2025) reported that MMF may exert
a protective effect in autoimmune encephalitis by reducing the risk of relapse [16]. Overall,
current evidence remains insufficient to establish a direct link between MMF use and HSV
encephalitis [16]. In contrast, prolonged or high-dose use of corticosteroids and other
immunosuppressive agents may predispose SLE patients to opportunistic CNS infections,
notably tuberculosis reactivation [9,14]. Hence, the choice and dosage of
immunosuppressive therapy should be individualized based on disease activity, severity,
and infection risk, to achieve an optimal balance between disease control and infection
prevention [9,14].

In systemic lupus erythematosus (SLE), disturbances in humoral immune regulation
are closely associated with the development of autoimmune encephalitis [17,19]. Among
these, anti-NMDAR encephalitis may manifest concurrently with SLE due to molecular
mimicry and cross reactivity between anti-DNA antibody and the NR2 subunit of the
NMDA receptor [17,19]. In contrast, the coexistence of herpes simplex virus (HSV)
encephalitis with SLE is exceedingly uncommon, with only a single case documented to
date [20]. Despite adequate treatment, central nervous system (CNS) infections in SLE
remain associated with exceptionally high mortality and morbidity rates [19]. This
unfavourable prognosis is largely attributed to the underlying immune dysregulation that
affects both innate and adaptive immune mechanisms [21]. Furthermore, the use of
immunosuppressive therapies, which are essential in SLE management, further impairs
host immunity, thereby heightening susceptibility to opportunistic and chronic infections
and contributing to increased morbidity and mortality [21].

4. Conclusion

In summary, encephalitis in patients with systemic lupus erythematosus is an
uncommon yet severe complication that can be difficult to diagnose because of
overlapping autoimmune and infectious features. Immunosuppressive treatment
heightens the risk of opportunistic infections such as HSV encephalitis, and atypical
laboratory findings often complicate detection. Prompt recognition, molecular
confirmation, and early combined antiviral and immunosuppressive therapy are crucial
may improve clinical outcomes.
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