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Physical Examination

Temperature: 98.6°F 

Height: 5’ 4”

Blood pressure:  122/78 mmHg 

Weight: 170 lbs  

Heart rate: 76 beats per minute 

BMI: 29.2 kg/m2  

General

69-year-old, overweight female in no acute distress.  

Physical exam is normal, including the absence of  

carotid bruits. Neurological exam is positive for R>LLE 

spasticity and hip hike on R with mild foot drop. Mini-Mental 

State Examination (MMSE) score is 29/30.

Laboratory Studies

MRI Brain, Cervical and Thoracic show no new or 

enhancing lesions and brain shows atrophy consistent 

for age; CBC w/ di� and CMP are normal; Hgb A1c is 5.6%; 

lipid pro�le is normal with LDL 68; B12 348; folate 15; TSH 2.5

Preventative Health History

The addition of atorvastatin to her medication regimen 

after TIA decreased LDL from 110 to 68; she has lost 

15 pounds with diet changes (reduction of processed foods 

including sugars and following a plant-based diet) and increased 

exercise (she does online exercises for MS 5 times per week and 

rides a stationary bicycle, total of 200 min/week).

Additional Important Information:

Neuropsychometric testing has been ordered after 

today’s visit due to the age of the patient, vascular risk 

factors, and family history that may impact cognitive function 

di�erently than MS. The Symbol Digit Modalities Test (SDMT) is 

the gold standard for baseline and regular monitoring of 

cognitive function in MS, however, it is expensive for clinics to 

use; similarly, use of free electronic versions is limited because of 

the need for iPad or computer access by the patient during the 

clinic visit. If these tests are not available to a clinic, repeating the 

same cognitive screen with additional comprehensive testing 

(neuropsychometric testing) when indicated should be the  

approach used (Kalb, 2018).

 Although she reports restorative sleep and minimal fatigue, 

a polysomnogram has been ordered due to sleep apnea as a risk 

factor for cerebrovascular disease and association with memory 

issues. In addition, although she does not report any changes in 

mood, a depression screening test is administered as depression 

can impact cognitive function (Kalb, 2018).

 She was advised to start oral B12 supplementation,  

1000mcg daily, at today’s visit.

 Case Learning Outcomes 

 •  Identify the clinical di�erence between age related/ 

neurodegenerative cognitive decline and MS related  

cognitive impairment.

 •  Discuss the role of potential biomarkers in identifying  

coexisting neurodegenerative disorders.

 •  Describe the importance of addressing comorbid vascular 

risk factors for cognitive decline, including lifestyle  

modi�cation and healthy behaviors

Chief Complaint 

Short-term memory loss and word-�nding issues  

following TIA 

Presentation

Mrs. Williams is a 69-year-old Caucasian female with  

multiple sclerosis (MS). She was diagnosed with MS in 

1990 (at age 32) after an episode of right optic neuritis. She 

has been on disease modifying therapy (DMT) since 1996 after 

having a spinal cord relapse. Five years ago, she was diagnosed 

with hypertension and placed on hydrochlorothiazide. Her blood 

pressure has been poorly controlled for the past 1 year. She was 

admitted to the hospital for a transient ischemic attack (TIA)  

6 months ago. 

 At her yearly appointment with her MS care team, she  

complains of increased forgetfulness. She notes di�culty with 

short-term memory. She is having trouble with keeping details 

straight about recent conversations and events. She also reports 

some word-�nding issues. She remains independent in her  

activities of daily living. She reports that her mother was  

diagnosed with Alzheimer’s disease at age 75 and is concerned 

that she may be in the beginning stage of dementia.

Past Medical History 

MS, hypertension, TIA

Medications 

hydrochlorothiazide 25mg PO daily; dimethyl fumarate

240mg PO BID; aspirin 81mg daily; atorvastatin 

40mg PO daily

Family History 

Alzheimer’s disease (mother); hypertension, 

hyperlipidemia, coronary artery disease (father);  

  systemic lupus erythematosus (sister)

Social History

Non-smoker; 1-2 glasses of wine per week; 

no recreational drug use; married; retired
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 Learner Re�ection Question #1

 What are the key di�erences between amnestic Mild Cognitive Impairment and MS-related cognitive impairment?

Clinical Commentary

The pro�le of cognitive de�cits is the key di�erence between amnestic mild cognitive impairment (MCI) and MS-related cognitive 

impairment. MS is not associated with impairment of memory consolidation (Shumita, 2018). The cognitive pro�le of patients with  

MS includes de�cits in information processing speed, verbal learning, executive function, and visuospatial learning (Branco, 2019). 

Retention de�cit is not seen in MS, whereas poor retention, and rapid forgetting, are hallmark features of Alzheimer’s disease 

(Shumita, 2018).

 Learner Re�ection Question #2

 When evaluating cognitive decline, is there a role for biomarkers in identifying a coexisting neurodegenerative disorder?

Clinical Commentary

Screening assessments should be concise, straightforward, and highly accurate. Common assessments for multiple sclerosis include 

the Multiple Sclerosis Neuropsychological Questionnaire (MSNQ), Paced Auditory Serial Addition Task with a 3-second interval  

(PASAT 3), and Symbol Digit Modality Test (SDMT) (Meca-Lallana, 2021). Neuropsychological testing can be conducted for a more  

comprehensive evaluation. However, it can be di�cult distinguishing the two with neuropsychological testing only (Londoño, 2022).

 Screening for depression should be conducted regularly and if cognitive symptoms are reported. Depression is known to negatively 

impact cognition (Kalb, 2018).

 CSF Biomarkers and neuroimaging can potentially distinguish coexistent neurodegenerative dementia subtypes in people with  

MS (Meca-Lallana, 2021). Decreased thalamic volume, for example, is associated with cognitive impairment in MS (Amin, 2021). While 

both cerebro-spinal �uid (CSF) total tau, phosphorylated tau, and amyloid-beta proteins have been implicated in cognitive impairment 

in Alzheimer’s disease, their roles in MS cognitive impairment are less clear and somewhat controversial.(Londoño, 2022; Esmaeili 

2023). PET hypometabolism patterns may be useful in determining if an additional neurodegenerative cognitive disorder exists  

(Londoño, 2022). 

 Learner Re�ection Question #3

 Does addressing comorbid vascular risk factors help?

Clinical Commentary

Vascular risk factors such as hypertension and hyperlipidemia are two of the most prevalent comorbidities in patients with MS (Mag-

yari, 2020). They are also independent risk factors for cognitive decline. Therefore, lifestyle and pharmacological interventions for car-

diovascular risk factors should be considered carefully in the management of MS (Reia, 2021; Brandstadter, 2016; Sand, 2023; Li, 2023; 

Braley, 2023).

 

 Working Together as a Team

 What interdisciplinary referrals could make the most di�erence for him?

A referral to neuropsychology for formal cognitive testing is indicated in this case. Further referrals would include cognitive 

rehabilitation and/or investigation for other causes of memory problems. Cognitive rehabilitation has been shown to improve motor 

tasks and working memory (though not visual spatial skills) in patients with MS-related cognitive impairment, and may also improve 

quality of life in this population (Vaughn, 2019).

 Patient education would also be important. For example, the MS nurse could explain to the patient the di�erences between 

memory problems in MS and Alzheimer’s disease, as well as strategies to improve brain health including healthy diet, exercise, sleep 

hygiene, stress reduction, and improved mental health (Brandstadter, 2016; Sand, 2023; Li, 2023; Braley, 2023).

 The team might also consider B12 and/or folate supplementation if the patient has an insu�cient or de�cient level of either 

vitamin. Adding donepezil and memantine (which are indicated for the treatment of dementia associated with Alzheimer disease) 

has not been shown to be e�ective in memory issues related to MS (Vaughn, 2019).
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 Closing Commentary

Understanding the di�erences between amnestic MCI and MS-related cognitive impairment is crucial, with MS primarily a�ecting 

processing speed, verbal learning, and executive function, while amnestic MCI focuses on memory consolidation de�cits. Biomarkers 

like CSF analysis and neuroimaging can aid in identifying coexisting neurodegenerative disorders in patients with MS, while 

addressing vascular risk factors is essential for managing cognitive decline. Collaboration among the MS care team, including referrals 

to neuropsychology and cognitive rehabilitation, can optimize care and outcomes for patients with MS who have cognitive challenges. 

This case poses a unique opportunity to empower someone living with MS to continue healthy lifestyle changes to improve overall 

brain health and deter cognitive loss.  
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Family History 

T2DM (mother, father, 

brothers)

Physical Examination

Temperature: 98.2°F 

Height: 6’ 2”

Blood pressure:  148/90 mmHg Weight: 250 lbs  

  Heart rate: 80 beats per minute BMI: 31.1 kg/m2  

General

Tall, obese African American male in no acute distress. 

Neurological examination notable for 4/5 left upper 

extremity strength, 4/5 bilateral lower extremity hip �exion, 

5-/5 left dorsi�exion; diminished sensation in stocking 

distribution to pin; brisk lower extremity re�exes with left 

upgoing toe. Clasp-knife rigidity noted in the BLE. Walks 

with walker; gait is slow with a broad base and left foot drop.

Laboratory Studies

MRI Brain showed enhancing lesion in corona radiata 

with multiple short segment non-enhancing lesions in 

the cervical and thoracic spinal cord regions. CSF + for 

6 oligoclonal bands that were unique to the CSF. Labs for 

MS mimics were unremarkable.

Preventative Health History

Mr. Smith complained of weakness that limits his ability 

to exercise. He prefers a diet of convenience. He receives 

regular medical care for his other medical conditions and 

assumed that walking issues were related to Lumbar disc 

disease and diabetes.

Additional Important Information:

No history of cognitive complaints; reports decreased 

sense of well-being because of limitations from his 

symptoms, as well as disappointment because shunt 

placement did not help him. 

 Case Learning Outcomes 

 • E�ectively describe the e�ects of immunosenescence  

  in MS

 •  Develop decision making strategies the care team  

can use to provide safe MS care to an older patient

 •  De�ne the use of common and less commonly used  

forms of rehabilitative therapies to improve quality  

of life

Chief Complaint 

Progressive gait issues and neurogenic bladder 

Presentation

Mr. Smith is a 72-year-old African American male with at 

least a 10-year history of gait spasticity. He was evaluated 

for and diagnosed with normal pressure hydrocephalus (NPH) 

because of gait ataxia, urinary frequency/urgency,  

di�culty with hand dexterity, and paresthesias. His MRI Brain 

showed ventriculomegaly consistent with NPH, and cisternogram 

was positive. He underwent VP shunt placement, but his 

symptoms were unchanged. During that time, he had an MRI 

Brain that showed an enhancing lesion in the corona radiata. 

Once he “failed” his procedure, he and his wife sought a second 

opinion. Further imaging was completed. He was found to 

have nonenhancing spinal cord lesions in addition to the 

enhancing brain lesion. Lumbar puncture revealed unique 

oligoclonal bands. Review of history was notable for two 

episodes of “uveitis” in his 20s. 

Past Medical History 

as above; hypertension, T2DM, chronic pain related to 

degenerative disc disease

Past Surgical History 

lumbar laminectomy,  

VP shunt placement 

Medications 

lisinopril 10mg PO daily; metformin 1000mg PO BID; 

pregabalin 550mg PO TID; mirabegron 25mg PO daily

    Learner Re�ection Question #1

    What leads to the misdiagnosis of multiple sclerosis in the older population?

Clinical Commentary

Late Onset Multiple Sclerosis (LOMS) has symptom onset at ages above 50. Very Late Onset Multiple Sclerosis (VLOMS) is de�ned  

as symptom onset above the age of 60. LOMS and VLOMS are relatively uncommon, representing about 5% and 3.6% of the MS  

population, respectively (Naseri, 2021). Due to the lower prevalence, healthcare providers might not consider it as a di�erential  

diagnosis initially, especially if the patient doesn’t �t the typical demographic for MS. Diagnostic uncertainty can pose a problem  

in a patient at older age of diagnosis. There may be atypical presentations including progressive gait dysfunction, which can be  

continued on next page 45
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misdiagnosed as cervical myelopathy or NPH. Additionally, older individuals often have other comorbidities that can mask or mimic 

symptoms of MS, such as stroke history, degenerative disc disease, peripheral neuropathy. The clinician should become comfortable 

with evaluating lesion characteristics on MRI and CSF evaluation in the older patient with possible MS.

 Learner Re�ection Question #2

 What role does immunosenescence play in multiple sclerosis in the aging population?

Clinical Commentary

Both chronological age and biological age play important roles in the aging process in MS. Chronological age refers to the actual  

number of years a person has lived since birth. Chronological age is associated with faster decline in relapse rates, and increased  

accumulation of disability (Graves, 2023). There is a signi�cant age-related change in central nervous system (CNS) pathology  

between relapsing and progressive forms of MS. Immunosenescence, which increases with age, is marked by age-dependent  

decreases in the proportions of B cells and CD8+ T cells (Buscarinu, 2023). Additionally, in older patients with progressive disease, 

in�ammation primarily a�ects CNS border regions, causing damage to deeper CNS cells via released soluble factors or activation of 

microglia and astrocytes (Graves, 2023).

 Biological age represents the physiological age of an individual’s body, which may di�er from their chronological age. Biological  

age can be expressed by telomere length. A shorter length of leukocyte telomeres has been linked to increased disability scores  

and reduced brain volume, regardless of the individual’s chronological age (Graves, 2023). Patients with MS may be at risk for  

accelerated biological aging (Miner, 2023). Biological aging is characterized by chronic low-grade in�ammation and age-related 

increases in gastrointestinal permeability that contribute to immune dysregulation in MS (Graves, 2023). This process leads to the  

activation of microglia in the CNS and promotes pathogenic changes in chronic active lesions (Graves, 2023). Furthermore,  

immunosenescence-related alterations in lymphocytes may exacerbate MS pathology and hinder repair mechanisms.  

Immunosenescence may also impact the e�cacy of MS disease modifying therapies, increase the risk of infections and may dampen 

immunization response–all necessitating consideration when treating an older individual with an MS DMT (Thakolwiboon, 2023).

 Understanding the interplay between these factors can help the care team to tailor treatment approaches and interventions to 

address the unique needs of older individuals with MS and optimize their quality of life as they age.

 Learner Re�ection Question #3

 What decision making strategies should the healthcare team consider when caring for older patients with MS? 

Clinical Commentary

The care team should adopt a comprehensive approach to the older patient with MS. Through multidisciplinary collaboration,  

including neurologists, nurses, therapists, and social workers, the team assesses the patient’s medical history, disease severity,  

cognitive status, functional abilities, and psychosocial factors. Based on this assessment, an individualized treatment plan is  

developed, considering the person’s age, comorbidities, treatment preferences, and goals of care. This treatment plan should consider 

immunosenescence, which may cause the patient to have fewer relapses but more disability acquisition. Changes in the immune  

system as a result of aging may also put the patient at greater risk for infectious side e�ects of disease modifying therapies  

(Graves, 2023; Buscarinu, 2022; Thakolwiboon, 2023).

 Before initiating or adjusting DMTs, a thorough risk-bene�t assessment is conducted by the team to evaluate e�cacy, safety pro�le, 

potential adverse e�ects, and impact on quality of life. Fall prevention strategies, cognitive screening, medication management, and 

regular monitoring are integrated into the care plan of the individual patient to address speci�c needs and mitigate risks associated 

with aging and MS progression. Regular access to rehabilitation services can enhance physical function, minimize fall risks, preserve 

upper limb capabilities, and instruct on energy conservation and cognitive compensation techniques (Buscarinu, 2023). Additionally, 

advance care planning discussions are initiated to ensure alignment with the patient’s preferences for end-of-life care. 

 By implementing these strategies, the care team optimizes safety, quality of care, and overall outcomes for older patients with MS.
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 Working Together as a Team

 What interdisciplinary referrals could make the most di�erence for him?

Referrals to PT, OT, ST and music therapy, if indicated, could improve symptomatology and quality of life; referral to a mental health 

counselor could help with adjustment and/or mood disorder; referrals for MS education could help patient/family make sense of 

“what is/isn’t MS”. Referral also placed to urology for assistance with neurogenic bladder.

 Closing Commentary

In addressing the complexities of MS in the older population, it becomes evident that misdiagnosis and treatment challenges arise 

due to the nuanced nature of symptom presentation and the in�uence of aging on disease pathology. Understanding the interplay 

between immunosenescence, biological aging, and chronological age is crucial in tailoring e�ective treatment strategies. By 

adopting a comprehensive approach that includes multidisciplinary collaboration, individualized treatment plans, and proactive 

risk assessment, healthcare teams can optimize care for older patients with MS. 
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Physical Examination

Temperature: 97.9°F 

Blood pressure: 160/90 mmHg

Height: 5’7”

  Weight: 150 lbs  

  BMI: 23.5 kg/m2 

  Heart rate: 85 beats per minute  

General

Tall, thin African American female in no acute distress 

with �at a�ect, depressed mood, and normal thought 

processes. Mild tenderness and moderate spasm noted 

in the trapezii and cervical paraspinous muscles and occipital 

notches bilaterally with normal cervical ROM; nontender 

temporal arteries with normal pulsations; neck �exion elicits 

Lhermitte’s sign. Normal cranial nerves. Motor strength is 5/5 

all extremities. Sensation is diminished distal hands and feet. 

Re�exes are symmetrically brisk in the UE/LEs and toes are 

down-going.

Laboratory Studies

MRI Brain revealed enhancing lesion in left 

periventricular region perpendicular to the ventricle 

with 2 other non-enhancing ovoid white matter lesions; 

MRI cervical spine revealed enhancing short segment lesion at 

C3-4. LP positive for elevated CSF IgG synthesis and 3 oligoclonal 

bands. Labs for MS workup notable for TSH of 0.4 mlU/L; JCV 

antibody positive with index of 3.6; Vitamin D 25OH 12 nmol/L.

Preventative Health History

Ms. Jules is up to date on preventive screenings including 

mammogram, Pap smear, and colonoscopy. She has never 

seen a dermatologist. Her TSH was high with her annual labs last 

year, and her primary care provider told her she would “watch 

it.” She walked for exercise prior to her car accident but has not 

been able to do anything other than her PT exercises, which she 

sometimes avoids due to pain. She has a low appetite. 

Additional Important Information:

She has a history of multiple drug allergies and prefers 

to treat issues naturally. 

 Case Learning Outcomes

 •  Discuss best practices for the choosing DMT in the older 

adult with active MS

 •  Review key points related to initiation, continuation, or  

discontinuation of DMTs in the older adult

 •  Discuss the importance of comprehensive care  

management in the older adult with MS, including  

primary, specialty, and mental health care

Chief Complaint 

“I was in a car accident, and my neck pain and headaches 

aren’t getting better. They said my MRIs were abnormal.” 

Presentation

Ms. Jules is a 60-year-old African American female who 

was involved in a motor vehicle accident 2 years ago.  

She had neck pain and headaches that did not resolve with  

conservative treatment. MRIs without contrast of brain and  

cervical spine were ordered and revealed multiple lesions  

consistent with MS. Contrast scans were ordered that showed 

enhancing lesions in both the brain and cervical spine; lumbar 

puncture revealed oligoclonal bands. She is intermittently  

hypertensive in the o�ce; depressed; has chronic pain; and  

is risk averse.

Past Medical History 

hypertension, depression, chronic pain

Past Surgical History 

none

 

Medications 

tramadol 50mg PO TID as needed for pain; 

tizanidine 2mg PO at bedtime as needed

Family History 

Parental history unknown; sister has depression/anxiety, 

breast cancer survivor

Social History 

non-smoker; drinks 1-2 drinks on Friday night; works  

as RN on psychiatric �oor of local hospital; divorced

continued on next page 4
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     Learner Re�ection Question #1

 What DMTs might be presented to a risk averse older person with MS?

Clinical Commentary

When presenting choices to patients, factors the care team should consider include comorbidities, degree of monitoring required, 

and adverse events. It is also important to consider whether or not aging patients were included in clinical trials for suggested DMTs. 

(Graves 2023; Siddiqui 2024)

DMT Class Comorbidities to Consider Other Safety Concerns

Beta Interferons None Ability to administer injection

Glatiramer acetate None Ability to administer injection, lipoatrophy risk

Sphingosine-1-phosphate 

modulators

Diabetes, cardiovascular disease,  

cerebrovascular disease that cause  

contraindication or cautious use

Infection risk increases with age; drug interactions 

with medications that prolong the QT interval

Fumarates None Grade 3 lymphopenia risk increases with age, and 

thus, risk for PML

Teri�unomide Hypertension, diabetes None

Natalizumab Prior immunosuppressant exposure,  

length of time on natalizumab

Risks of more severe PML increase at higher ages

Anti-CD20 therapy Frequent infections prior to starting  

therapy

Risks of malignancy and infection increase with age

Cladribine History of malignancy, frequent  

infections prior to starting therapy

Risks of malignancy and infection increase with age

Alemtuzumab History of malignancy, frequent  

injections prior to starting therapy

Risks of malignancy and infection increase with age

(Table Ref: Graves, 2003; Vaughn, 2019)

Case Focus: To Treat or Not to Treat?
CASE

3

continued on next page 4

     Learner Re�ection Question #2

 Why might the care team not feel comfortable initiating a DMT in her case?

Clinical Commentary

MTs should be used with caution in aging people with an increased risk for adverse events, contraindications to their use due to 

medical comorbidities, and/or concern about patient follow-through with monitoring trajectory. However, certain cases require 

initiation of a DMT because of active in�ammation as evidenced by MRI change and relapse that cause risk of disability. In those 

cases, the DMT with the best risk to bene�t ratio should be chosen (see above table) (Siddiqui, 2024). In addition, knowledge of any 

evidence of how DMTs performed in an older population is critical information when making treatment decisions. For example, in 

the CLARITY clinical trial of oral cladribine and a post-hoc analysis suggested its e�cacy is similar in people both above and below 

those aged 45 years (Vaughn, 2019). 
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 Learner Re�ection Question #3

 What strategies might the care team use to encourage her to quickly initiate and stay on DMT?

Clinical Commentary

If the patient agrees, share images with them so disease process is understood.

 Another strategy would be to discuss the �ndings of DISCO-MS (Corboy, 2023). Speci�cally, the study was unable to prove whether 

discontinuation of DMT was non-inferior to continuation in people 55 years and over without recent relapse or new MRI activity. The 

authors concluded that discontinuation may be a reasonable option in people similar to the study population, however, �ndings also 

suggested there might be a small increased risk of MRI activity with discontinuation.

 A third strategy might be to discuss the importance of general health and comorbidities management, as well as lifestyle changes 

to support health (Vaughn, 2019). Healthy lifestyle changes empower patients to be a part of their disease management. In MS,  

vascular comorbidities, including obesity, are associated with worse MS. One vascular comorbidity increases the likelihood of reaching 

an EDSS of 6 by 6 years (Marrie, 2010). Small vessel disease caused by vascular comorbidities and risks is independently associated 

with memory and gait dysfunction, compounding the risk for disability in those of older age (Sharma 2023; Jimenez-Balado, 2019).

 Since our patient is of older age, she is less likely to completely recover from relapses and more likely to develop disability, so  

decreasing relapse rate with initiation of DMT is important to her health trajectory (Siddiqui, 2024).

 Working Together as a Team

This case presents a great opportunity for conversation between the MS provider and nurse to develop a strategy to provide  

comprehensive education and engage in shared decision making with the patient regarding the decision to use DMT. It also presents 

an opportunity to make sure Ms. Jules is getting age-appropriate primary care and any referrals to specialists for conditions that may 

a�ect MS symptomatology, in this case: thyroid disease and fatigue, hypertension, chronic pain, and depression. The MS care team 

might also discuss rehabilitation strategies, which may  bene�t her painful conditions. 

 Closing Commentary

The diagnosis of MS at an older age is associated with increased disability. It is therefore important for the MS care team to discuss risks 

and possible bene�ts of DMT with patients and engaging them in shared decision making to determine the best plan of care. 
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