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Case Report
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Abstract

:

CD8+ encephalitis is a subacute encephalopathy associated with HIV infection. Pathophysiology is thought to be auto-reactive CD8+ cells attacking on HIV infected CD4+ cells and ‘viral escape’ phenomena (replication of CD8+ cells in CSF). We present a case of a 45-year-old man with well controlled HIV who developed CD8 encephalitis following Herpes simplex encephalitis. He had persistent encephalopathy for several weeks with status epilepticus and agitated delirium, and diagnosis remained elusive until a brain biopsy confirmed the diagnosis.
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1. Case


1.1. Admission 1


A 45-year-old man with well-controlled HIV (CD4 count one year prior of 575/μL (40%) and viral load <20 copies/mL) on bictegravir, emtricitabine, and tenofovir alafenamide; hepatitis C (previously treated); liver cirrhosis; prior polysubstance abuse (including methamphetamine, cannabis, cocaine and ETOH); presented with new-onset seizure and confusion. Given the patient’s confusion, history was obtained from the patient’s husband. Patient reportedly had nausea and vomiting after an episode of binge drinking for three days followed by new-onset seizures. He had daily seizures for three days which caused him to seek medical attention. There was no history of similar events. Patient reportedly had a tick bite a few weeks prior to presentation. He did not report any fever, chills, rash, headaches, vision changes, cough, diarrhea, or abdominal pain.



On presentation he was found to be febrile at 102.9 F (39.3 C) and tachycardic at 115/min, with a normal blood pressure of 119/52 mmHg and respiratory rate of 18/min. His cardiorespiratory and abdominal exams were unremarkable. He was drowsy, arousable with minimal stimuli, and confused, but he followed simple commands without any cranial nerve or sensory-motor deficits or neck rigidity. His labs were significant for a neutrophil-predominant leukocytosis of 12,000/mm3, hyponatremia of 133 mg/dL, and an elevated creatinine of 1.25 mg/dL. His chest radiograph was unremarkable, and a CT head without contrast was also unremarkable. His CSF studies showed a lymphocyte-predominant pleocytosis: 162 (97% monocytes), with a protein of 45 mg/dL, and a glucose of 77 mg/dL. He was given supplemental oxygen by nasal cannula; IV acyclovir, ceftriaxone, and vancomycin for presumed meningitis/encephalitis; doxycycline for possible tick-bone illness; and levetiracetam for seizures. He was also given thiamine for possible Wernicke’s encephalitis secondary to alcohol use. Electroencephalogram (EEG) showed left focal temporal slowing.



On day two of admission, the patient became tremulous, anxious, and hypoxic with an arterial blood gas showing acidosis, hypoxia, and hypercarbia: pH 7.27, pCO2 46 mmHg, pO2 78 mmHg. He had an elevated anion gap of 25. A chest radiograph was normal. He was transferred to the intensive care unit for hypoxic respiratory failure and started on as-needed lorazepam and dexmedetomidine for agitation and alcohol withdrawal. CT chest with contrast, pulmonary embolus (PE) protocol, did not show any PE but showed patchy airspace opacities in bilateral lungs, which was most extensive in the lung bases. CT abdomen with contrast revealed cholelithiasis with a thickened gallbladder wall, diffuse circumferential thickening of the esophagus, cirrhotic liver morphology with multiple splenic and gastric varices, splenomegaly, and multiple small bilateral renal calculi.



Patient remained confused and agitated, but his metal status began to improve around the fifth day of admission, so dexmedetomidine was discontinued. He was transferred to general medicine floor. MRI brain with and without contrast obtained at this time showed T2/FLAIR hyperintensities in bilateral hippocampal and parahippocampal gyri, uncus, and temporal poles, with subtle patch contrast enhancement, more pronounced on the left without any restricted diffusion (Figure 1). CSF encephalitis panel was positive for herpes simplex virus type 2. Patient’s clinical presentation was consistent with herpes encephalitis. His acyclovir was continued, and other antibiotics were discontinued. Other CSF studies and infectious evaluations, including tick-borne illnesses, was negative. Patient continued to improve over the course of the admission, and he was discharged on the eleventh day of admission with IV acyclovir for a total of three weeks.




1.2. Admission 2


Six weeks later, patient presented with episodes of confusion, worsening gait, and insomnia for several days. Patient reportedly had improved after the previous discharge to the point that he was able to ambulate with a walker. He had completed three weeks of acyclovir and was taking his antiretroviral therapy (ART). About ten days prior to this presentation he started having gait issues and insomnia. Two days prior to this admission he started becoming more confused with brief episodes of unresponsiveness. On exam his vitals were normal, and he was awake but confused and agitated, occasionally combative, uttering profanities, and not following any commands. He was able to move all extremities spontaneously and localized pain. At this time a repeat MRI with and without contrast was obtained and showed worsening T2/FLAIR hyperintensities in bilateral temporal lobes compared to the prior exam (Figure 1). EEG only showed mild, generalized slowing and no seizures. Long-term video-EEG (VEEG) could not be obtained because patient was agitated and kept removing the leads. Patient’s levetiracetam was changed to valproic acid in light of agitation. A lumbar puncture was performed under anesthesia (given patient’s agitation and combativeness) and again showed lymphocytic pleocytosis: 16/mm3 (97% lymphocytes) without elevated glucose or protein. Patient was started on IV methylprednisolone for concerns of post-HSV autoimmune encephalitis, and acyclovir for concerns of incompletely treated HSV encephalitis. Patient was not given Intravenous Immunoglobulins (IVIG) because of liver cirrhosis, portal hypertension and acute kidney injury. Family declined plasmapheresis because he would have needed sedation and intubation for catheter placement and repeated cycles of plasmapheresis due to the severe agitation and combativeness. Extensive testing, including serum and CSF infection panels, was sent with all results negative. Serum and CSF autoimmune encephalitis panels were also sent and later resulted as negative. Patient was also started on antipsychotics per psychiatry’s recommendation. He was treated with IV acyclovir for three more weeks and had clinical improvement, but he did not return to his normal self. He continued to have aphasia, but he was not agitated. He was discharged home at the request of family who did not want to pursue further treatment. It was recommended that he return immediately if his condition worsened.




1.3. Admission 3


Four weeks later, he presented to an outside hospital with worsening mentation, hypoxemic respiratory failure, sepsis, and hematemesis. He reportedly had worsening dyspnea three days prior to presentation and subsequently developed fever and unresponsiveness. He was febrile (T 102.3 F), tachycardic (HR 128/min), tachypneic (RR 30/min), hypoxemic (SpO2 89%), and unresponsive, so he was intubated. Labs were significant for lactic acidosis of 4.6 mMol/L, hyperammonemia of 75 uMol/L, elevated procalcitonin of 4.78 ng/mL, hyponatremia of 132 mg/dL, creatinine of 1.2 mg/dL, AST of 168 IU/L, PT/INR of 15.1/1.5, and an ABG of 7.51/36.6/56/29.5. Urinalysis showed proteinuria, ketonuria, and leucocyte esterase. Chest radiograph showed confluent opacities in bilateral lower lung fields. CT head without contrast showed multiple areas of hypodensity in bilateral temporal lobes with diffuse mucosal thickening of all sinuses. He was then transferred to our hospital for further management.



A repeat lumbar puncture was performed and again showed lymphocytic pleocytosis: 21/mm3 (97% lymphocytes) with normal glucose and protein levels. CSF samples were again sent for infectious meningitis and encephalitis panels as well as autoimmune encephalitis testing. He was started on vancomycin and cefepime for pneumonia as well as lactulose for hyperammonemia. He developed thrombocytopenia (70 K) and was empirically given doxycycline for possible ehrlichiosis due to thrombocytopenia, elevated liver enzymes, hyponatremia, and the history of a tick bite. His sputum culture grew Klebsiella pneumoniae, which was sensitive to ceftriaxone. Consequently, patient was transitioned to ceftriaxone and other antibiotics were discontinued. Doxycycline was continued for possible ehrlichiosis. Patient continued to be on sedation because he became agitated and combative while weaning sedation. VEEG showed non-convulsive status epilepticus arising from the right fronto-temporal region. Patient was loaded with IV lacosamide and continued on valproic acid and maintenance therapy. His seizures resolved, and VEEG was discontinued after three days of monitoring. MRI brain with and without contrast revealed redemonstration of FLAIR hyperintensities involving bilateral hippocampal and parahippocampal gyri, insular and peri-insular regions, and bilateral frontal subcortical white matter without any interval worsening or post-contrast enhancement (Figure 1). Patient’s respiratory status improved, so he was extubated on the tenth day and transferred to the general medicine floor. He continued to be agitated and combative requiring restraints and was continued on scheduled quetiapine and lorazepam, as needed for agitation. Due to his continued encephalopathy and concern for autoimmune encephalitis, steroids and plasmapheresis were discussed with the family but they declined these therapies without a formal diagnosis. After extensive discussion with the family, a decision was made to obtain a brain biopsy. A stereotactic brain biopsy was obtained from the left temporal lobe. Pathology showed a polymorphous infiltrate of lymphocytes, and immunohistochemical staining revealed an overwhelming predominance of CD8+ T-cells in a largely perivascular distribution (Figure 2), consistent with CD8 encephalitis. Patient continued to be agitated and in restraints. Steroids were offered for treatment of the CD8 encephalitis, but it was declined by family due to concerns of exacerbating infections, lack of evidence of efficacy in this disease and exacerbating agitation. Patient was ultimately taken home by the family. He did not return to his follow-up appointments in the infectious disease or neurology clinics.



He had a telemedicine appointment with his primary care physician nine months later and had improved significantly by the time of this visit. He was calm and was able to form complete and meaningful sentences. He was able to perform activities of daily living with assistance.





2. Discussion


HIV is associated with a multitude of opportunistic infections of the CNS such as cryptococcus, tuberculosis, toxoplasma, CMV, EBV, JC virus etc., the majority of which are associated with a low CD4 count—typically less than 250 CD4 cells/μL [1,2,3,4]. They are less common in patients with a CD4 count greater than 500 cells/μL [5]. With the advent of highly effective ART, the overall incidence of HIV related opportunistic infections has decreased markedly over the last few decades [4,6]. Although mucocutaneous lesions with HSV are very common in patients with AIDS [4,5], HSV encephalitis in AIDS is not very common and both are usually seen in patients with a low CD4 count [5,7]. Our patient had well-controlled HIV but still developed HSV encephalitis. His first presentation was typical for viral encephalitis and was treated early antiviral therapy. Untreated HSV encephalitis has a mortality rate as high as 70–90% [8]. Hence, early diagnosis and prompt treatment of encephalitis is important to prevent long-term sequelae for the patient and to preserve life [4,9,10]. He had completed the course of antiviral therapy and clinically improved during the course of hospital admission.



He subsequently presented with worsening encephalopathy, seizures, and psychosis. At this presentation, diagnosis was not as straightforward and included incompletely treated HSV encephalitis, HIV encephalopathy, and NMDA related autoimmune encephalitis in the differential. NMDA encephalitis can occur as a complication following HSV encephalitis in about a third of patients [11]. This relationship has been established in human studies and animal models [12,13]. NMDA encephalitis and HSV encephalitis can appear similar on neuroimaging with involvement of the temporal lobes [14,15,16]. Given the confluent white matter disease, a diagnosis of HIV encephalopathy and HIV-related primary CNS vasculitis, which can manifest as acute to subacute encephalopathy with similar findings on neuroimaging, were also considered [17,18]. Progressive multifocal leukoencephalopathy (PML) and HIV related immune reconstitution syndromes can present with similar radiographic findings [19,20,21,22] but were unlikely in a patient with CD4 count of greater than 500/μL. In the clinical context of rapidly worsening encephalopathy and seizures, NMDA encephalitis and HSV encephalitis recrudescence was deemed more likely, and the patient was subsequently treated with antivirals and steroids, but family declined plasmapheresis at the time. In retrospect, the second admission was likely secondary to CD8 encephalitis, as proven by biopsy later during the third admission, and was likely caused by an immune response triggered by HSV encephalitis and subsequently improved with steroids given for presumed autoimmune encephalitis and worsened a few weeks after discontinuation of steroids.



CD8 encephalitis is a rare inflammatory disorder seen in HIV patients who are typically well-controlled with ART. It is characterized by infiltration of CD8+ T-cells into the brain parenchyma causing marked inflammation. It may manifest clinically with encephalopathy, seizures, coma, or even death [23,24]. Neuroimaging typically shows confluent T2/FLAIR hyperintensities in cortical and subcortical white matter [23,24,25]. Its pathogenesis is still unknown, but several factors such as CNS infections, discontinuation of ART, immune reconstitution inflammatory syndrome (IRIS), etc. in patients with HIV can trigger an immune response leading to CD8 encephalitis. It is a pathologically distinct process from HIV encephalitis and diffuse infiltrative lymphocytosis syndrome (DILS), which occur due to an immune response to high HIV viral load in CNS/PNS causing active inflammation [23,24]. It is hypothesized that in HIV-related illnesses there is an imbalance between CD8+ and CD4+ T-cells, which in the presence of certain triggers can lead to this inflammatory response with a predominance of CD8+ T-cells in the brain [23,26].



The clinical scenario was fairly challenging for our patient as HSV encephalitis and NMDA encephalitis, which are more common as compared to CD8 encephalitis and have similar presentation, were higher on differential diagnosis. Although other differential diagnoses as mentioned above were also considered, CD8 encephalitis was not amongst them. A brain biopsy was obtained during the third admission, which revealed the diagnosis of CD8 encephalitis and correlated with the imaging and clinical course. This highlights the challenge in making this diagnosis due to paucity of literature, with about 50 cases reported thus far, and is typically made on pathological specimen [23,25,26,27,28,29,30,31,32,33]. The natural history of this disease has not been well established, and a majority of the cases reported are by post-mortem pathology diagnosis [23]. Although there are no established treatments for CD8 encephalitis, steroids have been suggested to be useful in some cases, but the results have been variable [23,25,28,33]. Given this information, family declined further treatment given the lack of evidence and took the patient home. Patient, however improved to the point of being able to communicate in small sentences and being able to carry out some tasks of daily living without any further treatment other than ART. This points to the heterogeneity in presentation and outcome of the disease.




3. Conclusions


CD8 encephalitis is a rare cause of encephalitis in HIV patients and often is difficult to diagnose. It can be triggered by other CNS infections and persistent or fluctuating encephalopathy should prompt consideration of this disease in differential. There is no consensus on long-term management, but studies have suggested response to steroids in some patients.
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Figure 1. Neuroimaging: (a) FLAIR hyperintensity and swelling in bilateral hippocampi and temporal lobes; (b,c) Progressive worsening of FLAIR hyperintensities with associated atrophy at second and third admissions, respectively; (d) T1 hypointensities in bilateral hippocampi with subtle contrast enhancement; (e,f) Progressive worsening of T1 hypointensities without any contrast enhancement, with associated atrophy at second and third admissions, respectively. 
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Figure 2. Histopathology: (a) An infiltrate of small, round lymphocytes is seen mainly around blood vessels (long arrow), and also scattered within the parenchyma on H&E stain. Prominent microglial proliferation (short arrows) is also present; (b) Essentially complete loss of myelin with no blue staining is seen on LFB/PAS stain; (c) Lymphocytic population is overwhelmingly comprised of CD8-positive T-cells on immunohistochemical staining; (d) CD4 highlights only an occasional CD4-positive T-cell (arrows) with a faint staining of microglial population in the background immunohistochemical staining. 
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