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Background: Alzheimer’s disease (AD) is traditionally subdivided into early onset (EOAD)

and late onset (LOAD). EOAD has an onset before age 65 years and accounts for 1–5%

of all cases. Two main presentation types of AD are familial and sporadic.

Case presentation: The authors present the case of a 68-year-old retired white man,

with a college level educational background. At 55 years of age, the patient presented

cognitive decline with short-term memory impairment and slowed, hesitant speech. At

57 years, he was unable to remember the way to work, exhibiting spatial disorientation.

PET-CT: revealed hypometabolism and atrophy in the left temporal lobe and posterior

region of the parietal lobes.

Disease course: Evolving with difficulties in comprehension and sentence repetition

over past 3 years and with global aphasia in past 6 months, beyond progressive memory

impairment.

Discussion: Possibly due to the young age and atypical presentation, and the diagnosis

of EOAD is often delayed. To the best of our knowledge, this case can be classified as a

sporadic EOAD with aphasia. Clinical variant and neuroimaging findings were crucial to

the diagnosis and treatment of this atypical presentation of AD.

Keywords: Alzheimer’s disease, early onset, dementia, aphasia, case report

INTRODUCTION

A 68-year-old retired whiteman, married, and with college-level educational background presented
at our inpatient service accompanied by his wife and daughter, reporting complaints of “aggressivity
and intense agitation.”

He showed restlessness and disorganized behavior, and failed to recognize people (agnosia).
He was unable to answer any questions because he could not understand what was being said
(receptive aphasia) and did not adhere to clinical orientations or follow instructions given by the
team, proving unable to perform basic motor actions (e.g., he refused to take the medications
prescribed, “he grasped the pills and didn’t take them”). Patients with receptive aphasia have
impaired comprehension of their speech, thus they may have trouble answering basic orientation
questions.

Results of complete blood count and coagulogram, biochemistry, renal, liver, and thyroid
function tests, vitamin B12 levels, serology for syphilis and anti-HIV, qualitative urine test, urine,
and blood cultures (2 samples), CSF profile and chest x-ray were all within normal limits.
Computed tomography of the brain was performed on January 2018 and underlying neurologic
conditions were ruled out.
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BACKGROUND

History
The patient was admitted to the emergency service on January
2018. The reason reported by the family members for the current
admission was agitation “he can’t keep still, walking back and
forth the whole time” and aggressiveness “he tried to physically
harm his wife and had to be kept away frommirrors and windows
because he would try and shatter them.”

At 55 years of age, the patient first presented cognitive
decline with predominantly short-term memory loss and slowed,
hesitant speech. According to the reports of his wife and daughter
he tended to forget where he had left his keys and had trouble
remembering recent events such as appointments.

At 57 years, he was no longer able to remember the way
to work, stopped driving, and exhibited spatial disorientation.
He became apathetic and had difficulties taking decisions at
work and was unable to manage his finances. At this time,
due to social and occupational deficits, the family decided to
seek a Neurologist for clinical assessment. In October 2009
(at 59 years), he underwent a Magnetic Resonance of brain
which revealed a reduced volume of hippocampi, particularly the
choroidal fissures [grade II/III on Scheltens et al. (1) scale]. After
confirmation of a diagnosis of probable Alzheimer’s disease (AD),
he retired due to the disease.

Since 2013 (past 5 years after the diagnosis), he has been
followed by a neurologist for treatment of cognitive symptoms
with: donepezil 10mg and memantine 20mg. A follow-up
Computed Tomography of the brain (August 2013) depicted
bilateral (posterior) parietal atrophy, and most affected in the left
temporal lobe. These regions were markedly atrophied.

A PET-CT scan (July 2015) showed signs of diffuse
symmetrical volume reduction of the parenchyma in the cerebral
hemispheres. Bilateral hypodensity of the periventricular white
matter was evident. Hypometabolism was observed in the left
temporal lobe and posterior region of the parietal lobes, diagnosis
of probable EOAD (Figure 1).

The patient presented hypertension, dyslipidemia and
smoking previously, and unremarkable neuropsychomotor
development. Also, he had no history of hospital admissions
or surgery. Family members reported no history of
neurodegenerative or psychiatric disease.

The patient evolved with difficulties in comprehension and
sentence repetition over past 3 years and predominantly language
deficits (global aphasia) in past 6 months. The patient has
cognitive progressive decline when comparing his evaluations
between January 2015: Mini-Mental State Examination
(MMSE) = 13; Verbal Fluency Test (VFT) = 7; Clinical
Dementia Rating (CDR) = 1; Katz—Index of Independence
in Activities of Daily Living (ADL) = 4; Pfeffer—Functional
Activities Questionnaire (FAQ) = 25; and January 2018:

MMSE = not assessed; VFT = 0 (aphasia); CDR = 2, besides

behavioral and psychological symptoms of dementia (BPSD),
including: agitation, emotional lability, shifting between

increased irritability or aggressiveness and apathy. The patient

exhibited lack of initiative such as reduced interest in previously
enjoyed activities. Inability to plan was another serious symptom.

Occasionally the patient showed emotional blunting (with low
emotional response).

He was taking losartan 50mg, rosuvastatin calcium 10mg,
vitamin D, memantine 20mg, donepezil 10mg, venlafaxine
150mg, and quetiapine 50mg.

During the current hospital stay, in January 2018, he had a
major episode of psychomotor agitation with risk of aggression.
The patient was medicated with haloperidol and midazolam
and physical restraints were applied for the patient’s safety.
The patient was distraught but showed no change in level of
conscientiousness, and delirium was rejected.

The daughter assisted by providing a calm care environment,
playing the patient’s favorite song. Other measures taken were:
promoting the patient’s mobility (“taking him for walks around
the woods in the hospital grounds”); increasing the level of
lighting and reducing noise level in the room; and introducing
protocols for sleep and fall prevention. Because the patient was
in use of memantine 20mg and donepezil 10mg, quetiapine
dose was increased from 50 to 400mg (gradual escalation from
50 mg/day over 4 days). After no response to quetiapine,
we switched to olanzapine 10 to 20mg as alternative on the
management of BPSD.

His wife reported that the patient was calm and more
cooperative after adjusting medication and introducing the
nonpharmacologic measures. Sleep quality improved and the
patient walked with assistance, and no further chemical control
or physical restraints were required up until hospital discharge
on February 2018. The patient was referred for out-patient unit
follow-up at Geriatrics and Geriatric Psychiatry services.

This study was carried out in accordance with the
recommendations of the Declaration of Helsinki. Written
informed consent was obtained from the patient for the
publication of this case report. His anonymity has been
preserved.

REVIEW OF SIMILAR CASES

AD has two forms, with an estimated 5–10% of patients having
the “pure familial” type, while the remaining 90–95% is generally
referred to as having the “sporadic form” (2).

In the past 20 years, a number of researchers have identified
three genes (PSEN2, PSEN1, and PPA) that are defective in
chromosomes 1, 14 and 21, respectively (3–5). Individuals with
Alzheimer’s mutations in any of these three genes tend to
develop symptoms before age 65, early-onset Alzheimer’s disease
(EOAD), while the majority of cases have late-onset Alzheimer’s
disease (LOAD), in which symptoms appear at age 65 years or
older (6).

Case reports of EOAD are scarce in the literature. A search
of the PubMed databases using the terms: (“Alzheimer’s Disease”
AND “early-onset”) AND (“familial” OR “genetic”) for the past
five years, retrieved 34 published reports, only 15 of which were
considered early-onset or familial AD cases. Of these reports,
10 cases were associated with genetic changes or mutations in
PSEN1, 3 in PSEN2, only 1 in PPA and another in APOE. This
explains the disease observed in family members over successive
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FIGURE 1 | PET-CT revealed hypometabolism and atrophy in the left temporal lobe and posterior region of the parietal lobes.

generations, directly associated with a pattern of autosomal
dominant gene transmission (7). Even though these familial
mutations have been well established and they support genetic
risk factor for AD, together they only account for about 50% of
all familial AD cases, suggesting that additional genetic remain to
be identified (2).

However, when the familial form is a possible diagnosis, there
is no defined pattern of genetic inheritance (8). There may be no
family history inmany early-onset pre-senile AD patients, as seen
in the case reported. These cases can be described as occurring
due to so-called “de novo” mutations (9).

Although mutations in the known genes are a rare cause
of AD, they are important for pre-symptomatic diagnostics of
patients of autosomal dominant AD families that segregate these
mutations. In sporadic cases, the ε4 allele of the apolipoprotein E
(APOE) was indentified as a major risk factor contributing to the
pathogenesis of AD in about 20% of the cases (10).

Sporadic AD is characterized by an isolated case in the
family or cases separated by more than three degrees of
relationship. Sporadic AD represents approximately 75% of all
cases. Typically, sporadic cases are LOAD, but approximately
40% of EOAD cases may be classified as sporadic possibly
representing hidden familial or autosomal dominant disease (11).
This case report is considered a sporadic EOAD, despite the
absence of family history and the fact that genetic and biomarkers
tests were not performed in the patient. Legal representative of
the patient didn’t agree to proceed with genetic testing even after
providing informed consent.

DISCUSSION

Diagnosis
We reported a case of probable EOAD at a moderate-to-severe
stage, with symptoms onset at 55 years of age (pre-senile onset)
and atypical presentation.

Behavior variant frontotemporal dementia (bvFTD) is
characterized by prominent changes in personality, interpersonal
relationships and conduct. Behavior changes are often the first
symptoms in bvFTD, however they tend to occur later in EOAD.
Besides, problems with spatial orientation, for example getting
lost in familiar places, are more common in EOAD than in
frontotemporal dementia (FTD).

Aphasia is categorized as expressive (Broca) or receptive
(Wernicke’s). Many patients have a component of both
types of aphasia. Degenerative brain disorders cause mainly
Wernicke’s aphasia. Primary progressive aphasia (PPA) is the
second major form of FTD that affects language skills, such
as speaking, writing and comprehension. Individuals with
logopenic variant of PPA, lose the ability to understand or
formulate words in a spoken sentence. In the 45 to 65
age range, both bvFTD and PPA are nearly as common as
EOAD (12).

Logopenia is described as “mixed aphasia” because language
expression is not fluent and understanding is impaired. In this
case we reported the occurrence of receptive (Wernicke’s) aphasia
with logopenic characteristics in the course of EOAD.

Imaging studies investigated the overlap of the logopenic PPA
and EOAD, comparing the pattern of cortical atrophy between
AD variants (13, 14). Consistent with structural neuroimaging
findings, extensive atrophy of the temporal lobe, predominantly
in the left posterior perisylvian region (including Wernicke’s
area), and the results of functional imaging with FDG PET
confirm the pattern of left temporoparietal hypometabolism in
patients with the logopenic variant (14).

Common atrophy across variants was found in
temporoparietal regions that comprise the posterior default
mode network (DMN) (15, 16). At EOAD, atrophy patterns
have largely converged across AD variants (17, 18). This
pattern of damage is similar to that observed in early
clinical stages of non-amnestic AD (19). Possibly due to
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the young age and atypical presentation, diagnostic accuracy
is particularly low in EOAD and the diagnosis is often
delayed (20).

Treatment
The differential diagnosis of the dementias (FTD vs. AD) is
vital for correct drug treatment. Treatment of moderate-to-
severe AD consists of medications that affect the activity of
the neurotransmitters acetylcholine and glutamate. Preliminary
evidence of the DOMINO-AD study shows that this combination
can delay the need for nursing home replacement of patient (21).

In addition, Howard et al. (22) demonstrated the value
of maintenance treatment using donepezil, where patients
randomly assigned to continue donepezil, switch to memantine
alone or use both drugs (continue donepezil and start on
memantine) showed benefits in cognitive and functional
domains after 12 months compared to the placebo group.
However, combined treatment for at least 12 months appeared
not to be cost-effective compared with continuation with
donepezil treatment alone, particularly in patients with
advanced AD (MMSE < 10) (23). Moreover, continuation
with donepezil treatment appeared to be more effective than
discontinuation (24).

Experts recommend quetiapine as the most appropriate agent

for all BPSD (25), as seen in the case reported this atypical

antipsychotic was the preferred first-line agent. Unfortunately,

the patient failed to respond to quetiapine, and for this reason,

the treatment was switched to olanzapine. However, the use of

antipsychotics to treat the behavioral symptoms of dementia is
associated with greater mortality (26).

CONCLUDING REMARKS

Biologically, important subgroups of AD patients may respond
to different treatments. In this patient, pharmacologic and
nonpharmacologic measures were effective in treatment of
acute and treatment-resistant BPSD. Clinical variant and
neuroimaging findings were crucial to the diagnosis and
treatment of this atypical presentation of AD.

ETHICS STATEMENT

This case study was carried out in accordance with the
recommendations of the Ethical Committee of SMS—Curitiba
(CAAE number: 93786618.9.0000.0101). An informed consent
form authorizing the use of his clinical data for research purposes
was signed by a responsible proxy.

AUTHOR CONTRIBUTIONS

MKB, MMB, and IA substantial contributions to the conception
or design of the work. MKB, TNL, AS, and SM the acquisition,
analysis or interpretation of data for the work. MKB and IA
drafting the work or revising it critically for important intellectual
content. MKB, TNL, MMB, AS, SM, and IA final approval of the
version to be published.

REFERENCES

1. Scheltens P, Launer LJ, Barkohof F, Weinstein HC, van Gool WA. Visual

assessment of medial temporal lobe atrophy on magnetic ressonance imaging:

interobserver reliability. J Neurol. (1995) 242:557–60.

2. Bélanger S, Pearson V, Poirier J. Pathophysiology: a neurochemical

perspective. In: Gauthier S, editor. Clinical Diagnosis and Management of

Alzheimer’s Disease, 3th edn. London, UK: Informa Healthcare (2007). p. 16.

3. Schellenberg GD, Bird TD, Wijsman EM., Orr HT, Anderson L, Nemens E,

et al. Genetic linkage evidence for a familial Alzheimer’s disease locus on

chromosome 14. Science. (1992) 258:668–71. doi: 10.1126/science.1411576

4. Goldgaber D, Lerman MI, McBride OW, Saffiotti U, Gajdusek DC.

Characterization and chromosomal localization of a cDNA encoding

brain amyloid of Alzheimer’s disease. Science (1987) 235:877–80.

doi: 10.1126/science.3810169

5. Russo C, Schettini G, Saido TC, Hulette C, Lippa C, Lannfelt L, et al.

Preselinin-1 mutations on Alzheimer’s disease. Nature (2000) 405:531–2.

doi: 10.1038/35014735

6. Alzheimer’s Association. 2018 Alzheimer’s disease facts and figures.

Alzheimers Dement (2018) 14:367–429. doi: 10.1016/j.jalz.2018.02.001

7. Sherrington R, Rogaev EI, Liang Y, , Rogaeva EA, Levesque G, Ikeda M, et al.

Cloning a gene bearingmissense mutations in early-onset familial Alzheimer’s

disease. Nature (1995) 375:754–60. doi: 10.1038/375754a0

8. Gatz M, Reynolds CA, Fratiglioni L, Johansson B, Mortimer JA, Berg S, et al.

Role of genes and environments for explaining Alzheimer disease. Arch Gen

Psychiatry. 63:168–74. (2006) doi: 10.1001/archpsyc.63.2.168

9. Bagyinszky E, Young YC, An SS, Kim S. The genetics of Alzheimer’s disease.

Clin Interv Aging. (2014) 9:535–51. doi: 10.2147/CIA.S51571

10. Horaitis O, Talbot CC Jr, Phommarinh M, Phillips KM. (2007) Data

from: Alzheimer Disease & FrontoTemporal Dementia Mutation Database

(AD&FTDMD). Available online at: http://www.molgen.ua.ac.be/

ADmutations

11. Goldman JS, Hahn SE, Catania JW, LaRusse-Eckert S, Butson MB,

Rumbaugh M, et al. Genetic counseling and testing for Alzheimer

disease: joint practice guidelines of the american college of medical genetics

and the National Society of Genetic Counselors. Genet Med. (2011) 13:597–

605. doi: 10.1097/GIM.0b013e31821d69b8

12. Robson H, Sage K, Ralph MA. Wernicke’s aphasia reflects a

combination of acoustic-phonological and semantic control

deficits: a case-series comparison of Wernicke’s aphasia, semantic

dementia and semantic aphasia. Neuropsychologia (2012) 50:266–75.

doi: 10.1016/j.neuropsychologia.2011.11.021

13. Migliaccio R, Agosta F, Rascovsky K, Karydas A, Bonasera S, Rabinovici

GD, et al. Clinical syndromes associated with posterior atrophy:

early age at onset AD spectrum. Neurology (2009) 73:1571–78.

doi: 10.1212/WNL.0b013e3181c0d427

14. Madhavan A, Whitwell JL, Weigand SD, Duffy JR, Strand EA, Machulda

MM, et al. FDG PET and MRI in logopenic primary progressive aphasia

versus dementia of the Alzheimer’s type. PLoS ONE (2013) 8:e62471.

doi: 10.1371/journal.pone.0062471

15. Lehmann M, Barnes J, Ridgway GR, Ryan NS, Warrington EK, Crutch

SJ, et al. Global gray matter changes in posterior cortical atrophy: a serial

imaging study. Alzheimers Dement (2012) 8:502–12. doi: 10.1016/j.jalz.2011.

09.225

16. Adriaanse SM, Binnewijzend MA, Ossenkoppele R, Tijms BM, van der

Flier WM, Koene T, et al. Widespread disruption of functional brain

organization in early-onset alzheimer’s disease. PLoS ONE (2014) 9:e102995.

doi: 10.1371/journal.pone.0102995

17. Ridgway GR, Lehmann M, Barnes J, , Rohrer JD, Warren JD,

Crutch SJ, et al. Early-onset alzheimer disease clinical variants:

multivariate analyses of cortical thickness. Neurology (2012) 79:80–4.

doi: 10.1212/WNL.0b013e31825dce28

18. Ossenkoppele R, Cohn-Sheehy BI, La Joie R, Vogel JW, Möller C,

Lehmann M, et al. Atrophy patterns in early clinical stages across distinct

Frontiers in Psychiatry | www.frontiersin.org 4 September 2018 | Volume 9 | Article 469

https://doi.org/10.1126/science.1411576
https://doi.org/10.1126/science.3810169
https://doi.org/10.1038/35014735
https://doi.org/10.1016/j.jalz.2018.02.001
https://doi.org/10.1038/375754a0
https://doi.org/10.1001/archpsyc.63.2.168
https://doi.org/10.2147/CIA.S51571
http://www.molgen.ua.ac.be/ADmutations
http://www.molgen.ua.ac.be/ADmutations
https://doi.org/10.1097/GIM.0b013e31821d69b8
https://doi.org/10.1016/j.neuropsychologia.2011.11.021
https://doi.org/10.1212/WNL.0b013e3181c0d427
https://doi.org/10.1371/journal.pone.0062471
https://doi.org/10.1016/j.jalz.2011.09.225
https://doi.org/10.1371/journal.pone.0102995
https://doi.org/10.1212/WNL.0b013e31825dce28
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Borges et al. EOAD With Aphasia: Case Report

phenotypes of Alzheimer’s disease. Hum Brain Mapp. (2015) 36:4421–37.

doi: 10.1002/hbm.22927

19. Galton CJ, Patterson K, Xuereb JH, Hodges JR. Atypical and typical

presentations of Alzheimer’s disease: a clinical, neuropsychological,

neuroimaging and pathological study of 13 cases. Brain (2000) 123:484–98.

20. Beach TG, Monsell SE, Phillips LE, Kukull W. Accuracy of the clinical

diagnosis of Alzheimer disease at National Institute on Aging Alzheimer

Disease Centers, 2005-2010. J Neuropathol Exp Neurol. (2012) 71:266–73.

doi: 10.1097/NEN.0b013e31824b211b

21. Howard R, McShane R, Lindesay J, Ritchie C, Baldwin A, Barber R, et al.

Nursing home replacement in the Donepezil and Memantine to severe

Alzheimer’s Disease: DOMINO trial: secondary and post-hoc analyses. Lancet

Neurol. (2015) 14:1171–81. doi: 10.1016/S1474-4422(15)00258-6

22. Howard R, McShane R, Lindesay J, Ritchie C, Baldwin A, Barber R, et al.

Donepezil and Memantine for moderate-to- severe Alzheimer’s disease. N

Engl J Med. (2012) 366:893–903. doi: 10.1056/NEJMoa1106668

23. Knapp M, King D, Romeo R, Adams J, Baldwin A, Ballard C, et al. Cost-

effectiveness of donepezil and memantine in moderate to severe Alzheimer’s

disease (the DOMINO-AD trial). Int J Geriatr Psychiatry (2017) 32:1205–16.

doi: 10.1002/gps.4583

24. O’brien JT, Holmes C, Jones M, Jones R, Livingston G, McKeith I, et al.

Clinical practice with anti-dementia drugs: A revised (third) consensus

statement from the British Association for Psychopharmacology.

J Psychopharmacol. (2017) 31:147–68. doi: 10.1177/0269881116

680924.

25. Bishara D, Taylor D, Howard RJ, Abdel-Tawab R. Expert opinion on the

management of behavioural and psychological symptoms of dementia (BPSD)

and investigation into prescribing practice. Int J Geriatr Psychiatry (2009)

24:944–54. doi: 10.1002/gps.2200

26. Kales HC, Kim HM, Zivin K, Valenstein M, Seyfried LS, Chiang C, et al. Risk

of mortality among individual antipsychotics in patients with dementia. Am J

Psychiatry (2012) 169:71–9. doi: 10.1176/appi.ajp.2011.11030347

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2018 Borges, Lopes, Biella, Siqueira, Mauer and Aprahamian. This is an

open-access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) and the copyright owner(s) are credited and that the

original publication in this journal is cited, in accordance with accepted academic

practice. No use, distribution or reproduction is permitted which does not comply

with these terms.

Frontiers in Psychiatry | www.frontiersin.org 5 September 2018 | Volume 9 | Article 469

https://doi.org/10.1002/hbm.22927
https://doi.org/10.1097/NEN.0b013e31824b211b
https://doi.org/10.1016/S1474-4422(15)00258-6
https://doi.org/10.1056/NEJMoa1106668
https://doi.org/10.1002/gps.4583
https://doi.org/10.1177/0269881116680924.
https://doi.org/10.1002/gps.2200
https://doi.org/10.1176/appi.ajp.2011.11030347
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Early-Onset Alzheimer Disease (EOAD) With Aphasia: A Case Report
	Introduction
	Background
	History

	Review of Similar Cases
	Discussion
	Diagnosis
	Treatment

	Concluding Remarks
	Ethics Statement
	Author Contributions
	References


