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A Man Made Manic:

Levodopa-Carbidopa-Induced Mania in Traumatic Brain Injury

Ibrahim M. Sablaban, DO,2* and Mauran Sivananthan, DO?

ABSTRACT

Traumatic brain injury (TBI) has had increased notoriety
in light of chronic traumatic encephalopathy in
professional sports. However, despite the increased

rate at which mood disorders affect this population,
there remains little information on management

of these disorders. TBI has also been implicated in

the development of Parkinson disease, increasing

the likelihood that patients may be treated with
dopaminergic agents. Management of coexisting
pathologies can become challenging, especially when
confounded by medication side effects. A case is
presented of a 58-year-old man who was admitted to the
hospital in a manic state 15 years after having suffered a
closed head injury. Several psychiatric admissions during
the past 2 years were noted, with various diagnoses
including different iterations of bipolar disorder. Among
his medications, levodopa-carbidopa was present for

an unsubstantiated Parkinson disease diagnosis. His
mania resolved after discontinuation of the agent.

This case is presented with a review of the relevant
literature pertaining to the use of levodopa-carbidopa
in this context, the use of other dopaminergic agents,
and a biological hypothesis for the potential increased
likelihood of manic symptoms in TBI patients who
receive levodopa-carbidopa. Currently, there is a lack of
research in this area, which emphasizes a need to review
treatment guidelines for Parkinson disease patients with
TBI.
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In recent years, traumatic brain injury (TBI) has had increased
notoriety in light of chronic traumatic encephalopathy in
professional sports. However, despite the increased rate and severity
at which mood disorders affect this population,' there remains a
paucity of information on management, with few guidelines and a
lack of research.? TBI has also been implicated in the development
of neuropsychiatric disorders including Parkinson disease (PD) later
in the disease course.’ These disease states arguably have significant
overlap in pathophysiology and development, thus a significant
number of patients will be treated for them in tandem. Management
of coexisting pathologies can become challenging, especially when
confounded by medication side effects. Here, the case is reported
of a man who presented with a manic episode 15 years after having
suffered a closed head injury with a resultant intensive care unit
stay. Several psychiatric admissions during the past 2 years were
noted, with various diagnoses including different iterations of
bipolar disorder (BPD) and unspecified and psychotic variants.
Among his medications, levodopa-carbidopa was present for a PD
diagnosis unsubstantiated by medical documentation. During his
hospital course, his manic symptoms resolved after discontinuation
of the dopaminergic agent. Ultimately, we diagnosed him with a
medication-induced BPD. At the time of this report, there is little
present in the literature to delineate a relationship between levodopa-
carbidopa and BPD in the context of TBI. Likewise, there have been
no documented instances of the medication inducing manic states
in this patient population. This case report emphasizes a need to
review treatment guidelines for PD patients with TBI.

CASE REPORT

The patient is a 58-year-old white man with a reported history
of BPD, PD, controlled hyperlipidemia, and non-insulin-dependent
type 2 diabetes mellitus. He was taking quetiapine 800 mg/night,
levodopa-carbidopa 25-100 mg 4 times/day, and buspirone 10 mg
3 times/day in addition to metformin 500 mg/night, atorvastatin
10 mg/day, and ramipril 1.25 mg/day. He presented to the hospital
emergency department (ED) with what would be diagnosed as a
manic episode (DSM-5 criteria), featuring decreased need for sleep,
hyperverbality, irritability, reckless behavior, and increased goal-
directed activity. He was subsequently admitted to the inpatient unit.

The patient had been in an automobile accident 15 years earlier,
resulting in a closed head injury and a subsequent prolonged
intensive care unit stay. The patient had a state-appointed legal
guardian for 3 years and was currently living at a group home. It
was reported that he had begun to exhibit mood swings after the
automobile accident and had initially been living independently with
some care provided by his 2 sons. He had no psychiatric history
prior to the accident. We were able to obtain a limited history
within our electronic medical records. A computed tomography
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B Patients with traumatic brain injury (TBI) often develop
neurodegenerative disorders that may require use
of dopaminergic medications known to cause manic
symptoms.

B Thorough neurologic evaluations should be conducted
and documented in detail before a patient with TBl is
diagnosed with Parkinson disease or a parkinsonian
syndrome, given the implications of inappropriate
treatment.

B Due to the increased risk of mania induction, diagnostic
caution and a thorough psychiatric evaluation should
be pursued for TBI patients who require treatment with
dopaminergic medications (ie, levodopa-carbidopa).

(CT) scan acquired for a mechanical fall 6 years after the
accident when the patient was aged 49 years demonstrated
age-inappropriate frontal lobe atrophy and deepening
of the frontal sulci, which was read by the radiologist as
“likely due to chronic ischemic changes” A subsequent CT
scan within the year he presented to the ED demonstrated
both a progression of the changes and lateral ventricular
enlargement—a finding associated with chronic TBI.* Lipid
profiles, hemoglobin A, and blood pressure had been well
controlled per all documented records.

At the time we saw the patient, neither of his sons was
in contact with him or accessible, and he had no next
of kin. The group home staff where the patient resided
reported that he had a consistent pattern of agitation and
misbehavior, had not been sleeping, and was “rambling and
ranting” to himself. They confirmed that he complied with
his medication regimen, which they administered to him.
Just prior to hospitalization, he became hostile when not
provided with cigarettes and reportedly grabbed a knife,
threatening to kill himself. He finally left the premises and
began knocking on neighborhood doors at which time the
police were called.

On the inpatient unit, he was administered the Montreal
Cognitive Assessment® and scored 9 of 30, suggesting severe
cognitive impairment with a score of 1 for naming, 2 for
attention, 6 for orientation, and 0 for all other domains.
A complete blood count, comprehensive metabolic panel,
urinalysis, and blood alcohol and thyroid-stimulating
hormone levels were all unremarkable. Given his history,
a diagnosis of TBI was made in addition to a bipolar
diagnosis. He was given a neurologic examination and
found to have no muscular rigidity, parkinsonian tremor,
micrographia, hypomimia, or festinating gait. There was,
however, the presence of coarse, total-limb tremor in his
left arm with no rigidity that appeared volitional, correlating
with agitation. His primary care provider was contacted and
was unaware of how the patient was diagnosed with PD
and had no record of a neurologic evaluation. A possible
PD misdiagnosis was ruled, and a decision was made to
discontinue levodopa-carbidopa and continue the patient
on his home medications. With no further changes to his

medicationregimen, the patient completed a 10-dayhospital
course with resolution of his presenting symptoms and was
discharged to a nursing home with 24-hour supervision
given his severe cognitive disability.

DISCUSSION

There is a paucity of research regarding the treatment
of behavioral symptoms in patients with TBI, with a heavy
reliance on small-scale studies and case reports® and a
lack of adequate randomized controlled studies.® It is
evident in the literature that those with TBI demonstrate
an increased propensity for developing mood disorders,
with up to 9% of patients developing bipolar and related
disorders as part of the disease progression' compared with
2.6% in the general population.” Although our patient was
most likely misdiagnosed and inappropriately treated for
PD, his presentation lends itself to consideration of how
co-occurrence of these disorders should be treated. TBI has
been demonstrated to increase the risk of developing PD. A
2015 study of TBI patients aged 55 years and older found
them to be at a 44% chance of increased risk of developing
PD 5 to 7 years after the TBL? Biological evidence points to
a convergent pathophysiology between mania and PD in the
context of TBI. TBI has been demonstrated to chronically
increase inflammatory cytokines and potentiate a subacute
neuronal inflammation, which may be implicated in its
chronic neurodegenerative features.®® Actively manic
patients have an increased level of proinflammatory
cytokines in the cerebrospinal fluid,'® and similarly chronic
neuronal inflammation has been demonstrated to result in
a-synuclein aggregation analogous to that associated with
PD.!!

In light of this information, patients with TBI may be
more likely to end up on dopaminergic agents like levodopa-
carbidopa for the treatment of PD. There are few data to
characterize how this medication may affect TBI patients
differently than the general population, particularly regarding
emotion and behavior. Literature suggests abhorrent
dopamine receptor expression in the brain, possibly as a
result of protracted axonal degeneration after a traumatic
event,”!? may sensitize the TBI-affected brain to dopamine.
This dopamine hypothesis may provide a sound explanation
as to why patients with TBI are at a substantially increased
risk of developing BPD.? Levodopa is a dopamine precursor
and is converted to dopamine in the body via dopamine
decarboxylase,'? which may explain why its discontinuation
correlated with a resolution of manic symptoms in our
patient. In the literature, it is notable that discontinuation
of methylphenidate, a stimulant medication that primarily
works through reuptake inhibition of dopamine, was
associated with resolution of manic symptoms after its
initiation produced them in an adolescent with TBI.!*
Although levodopa has been associated with behavioral
disturbances in the general population and mania in the
context of treating PD (with ranging prevalence rates and
1 recent study by Maier et al'® placing it at 5.6% using a
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maniaself-rating“scale), these’phénomena have not been
examined or studied in TBI.

It is noteworthy, however, that dopaminergic
medications have been and continue to be an area of study
for use in TBI, particularly in the arena of physical medicine
and rehabilitation. Amantadine, a dopamine potentiator
and reuptake inhibitor,” has demonstrated utility in aiding
cognition and decreasing agitation in patients with both
acute and chronic manifestations of TBL'® although it
has other mechanisms of action at play. Bromocriptine,
a dopamine receptor agonist,’ has been studied with
conflicting results, with some indication it may function
as a procognitive and increase arousal in the acute setting
of TBL! but other data classify it as worse than placebo due
to an incidence of agitation during a trial in chronic TBL!'®
Levodopa-carbidopa has been comparatively less studied.
One 12-patient study'® from 1988 observed that a trial of the
medication enhanced cognitive and behavioral symptoms
during post-TBI rehabilitation. A case report?’ from nearly
a decade later found that impulsivity with associated
“frontal lobe” behavioral symptoms had been treated
successfully with amantadine and levodopa-carbidopa as
an adjunct. One study®! suggests that levodopa-carbidopa
may help acceleration of healing from an acute post-TBI
vegetative state, although it was implicated in producing
hallucinations in the same study.

Our patient was ultimately diagnosed with a DSM-5
criteria medication-induced BPD, which we denoted was
in the context of TBI. We could not be certain, however,
as it is possible that levodopa was not the sole cause of the
patient’s mania, but rather a potentiating factor for mania
in a bipolar or psychotic disorder otherwise suppressed
by a significant dose of quetiapine. It would likewise be
difficult to ascertain without a longer course of observation
if the patient’s symptoms stemmed from an underlying
neurocognitive disorder or dementive process. Since he
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regained stability upon discontinuation of the levodopa,
it was not considered to be in the patient’s best interest to
modify his regimen further. A levodopa rechallenge may
have served as a confirmatory measure, but given the lack of
a substantiated PD diagnosis, ethical concerns would have
arisen. Although the patient had previously been diagnosed
with schizoaffective disorder during a prior admission,
symptomatology was poorly delineated in the charting;
disorganized behavior included poor hygiene that may
have been consistent with severe cognitive impairment. In
addition, classical first-rank psychotic symptoms were not
noted during his 10-day hospital course. One must also take
into account environmental modification and the role it may
play in behavioral disturbances, particularly in the context
of severe cognitive dysfunction. While we could ensure
that our setting was a structured, orderly, and nonhostile
environment, that same assuredness may not have been
manifest at his group home.

CONCLUSION

Given the lack of information and clinical research
present on this subject matter, we cannot definitively say
that levodopa-carbidopa may be likely to potentiate a
manic episode in a patient with TBI. Other factors existed
that may have helped decrease behavioral disturbance in
our patient, including the change in setting and presence
of a structured, more thoroughly supervised environment.
Despite these factors, there is a sound biological hypothesis
for implication of the medication, and its discontinuation
notably correlated with cessation of manic symptoms in
our patient. This case highlights the lack of substantial
literature in this area of study and underscores the need for
larger-scale studies to delineate the most effective and least
harmful approaches to using dopaminergic agents in TBI
patients when indicated.

Submitted: August 29, 2018; accepted October
11,2018.

Published online: January 17, 2019.
Potential conflicts of interest: None.
Funding/support: None.

Patient consent: Consent was received from the
patient to publish the case report, and information

severe head injury: a frequent and neglected
problem. J Neurotrauma.
2005;22(11):1303-1310.

5. Nasreddine ZS, Phillips NA, Bédirian V, et al.
The Montreal Cognitive Assessment, MoCA: a
brief screening tool for mild cognitive
impairment. J Am Geriatr Soc.
2005;53(4):695-699. Show Abstract 12. Chen YH, Huang EY, Kuo TT, et al. Impact of

molecular imaging to clinical application.
Trans| Psychiatry. 2014;4(1):e350.

11. Acosta SA, Tajiri N, de la Pena |, et al. Alpha-
synuclein as a pathological link between
chronic traumatic brain injury and
Parkinson’s disease. J Cell Physiol.
2015;230(5):1024-1032.

was de-identified to protect anonymity.

REFERENCES

1.

McGee J, Alekseeva N, Chernyshev O, et al.
Traumatic brain injury and behavior: a
practical approach. Neurol Clin.
2016;34(1):55-68.

. Warden DL, Gordon B, McAllister TW, et al;
Neurobehavioral Guidelines Working Group.

Guidelines for the pharmacologic treatment
of neurobehavioral sequelae of traumatic
brain injury. J Neurotrauma.
2006;23(10):1468-1501.

. Gardner RC, Burke JF, Nettiksimmons J, et al.

Traumatic brain injury in later life increases
risk for Parkinson disease. Ann Neurol.
2015;77(6):987-995.

. Poca MA, Sahuquillo J, Mataré M, et al.

Ventricular enlargement after moderate or

. Vaishnavi S, Rao V, Fann JR. Neuropsychiatric

problems after traumatic brain injury:
unraveling the silent epidemic.
Psychosomatics. 2009;50(3):198-205.

. Kessler RC, Chiu WT, Demler O, et al.

Prevalence, severity, and comorbidity of
12-month DSM-1V disorders in the National
Comorbidity Survey Replication. Arch Gen
Psychiatry. 2005;62(6):617-627.

. Faden Al, Wu J, Stoica BA, et al. Progressive

inflammation-mediated neurodegeneration

after traumatic brain or spinal cord injury. BrJ

Pharmacol. 2016;173(4):681-691.

. Bales JW, Wagner AK, Kline AE, et al. Persistent

cognitive dysfunction after traumatic brain
injury: a dopamine hypothesis. Neurosci
Biobehav Rev. 2009;33(7):981-1003.

10. Watkins CC, Sawa A, Pomper MG. Glia and

immune cell signaling in bipolar disorder:
insights from neuropharmacology and

16.

traumatic brain injury on dopaminergic
transmission. Cell Transplant.
2017;26(7):1156-1168.

. Poewe W, Antonini A, Zijlmans JC, et al.

Levodopa in the treatment of Parkinson’s
disease: an old drug still going strong. Clin
Interv Aging. 2010;5:229-238.

. Ekinci O, Direk MC, Ekinci N, et al. Manic

symptoms due to methylphenidate use in
an adolescent with traumatic brain injury.
Clin Psychopharmacol Neurosci.
2016;14(3):314-317.

. Maier F, Merkl J, Ellereit AL, et al. Hypomania

and mania related to dopamine
replacement therapy in Parkinson’s disease.
Parkinsonism Relat Disord.
2014;20(4):421-427.

Hammond FM, Malec JF, Zafonte RD, et al.
Potential impact of amantadine on
aggression in chronic traumatic brain injury.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2019 Copyright Physicians Postgraduate Press, Inc.
Prim Care Companion CNS Disord 2019;21(1):18br02379

PrRiIMARYCARECOMPANION.cOM [E €3


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26613995&dopt=Abstract
https://doi.org/10.1016/j.ncl.2015.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17020483&dopt=Abstract
https://doi.org/10.1089/neu.2006.23.1468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25726936&dopt=Abstract
https://doi.org/10.1002/ana.24396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16305318&dopt=Abstract
https://doi.org/10.1089/neu.2005.22.1303
http://www.psychiatrist.com/_layouts/PPP.Psych.Controls/ArticleViewer.ashx?ArticleURL=/JCP/article/Pages/2017/v78n08/16m11367.aspx&Abstract=0&EditMode=0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15817019&dopt=Abstract
https://doi.org/10.1111/j.1532-5415.2005.53221.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19567758&dopt=Abstract
https://doi.org/10.1176/appi.psy.50.3.198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15939839&dopt=Abstract
https://doi.org/10.1001/archpsyc.62.6.617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25939377&dopt=Abstract
https://doi.org/10.1111/bph.13179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19580914&dopt=Abstract
https://doi.org/10.1016/j.neubiorev.2009.03.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24448212&dopt=Abstract
https://doi.org/10.1038/tp.2013.119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25251017&dopt=Abstract
https://doi.org/10.1002/jcp.24830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28933212&dopt=Abstract
https://doi.org/10.1177/0963689717714105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20852670&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27489389&dopt=Abstract
https://doi.org/10.9758/cpn.2016.14.3.314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24467817&dopt=Abstract
https://doi.org/10.1016/j.parkreldis.2014.01.001

Sablaban and Sivananthan

It.is.illegal to.post this.copyrighted PDF on any website.

17. Munakomi S, Bhattarai B, Mohan Kumar B. Role Rehabil. 2008;87(2):85-99. 21. Krimchansky BZ, Keren O, Sazbon L, et al.
of bromocriptine in multi-spectral 19. Lal S, Merbtiz CP, Grlp JC. Modification of Differential time and related appearance of
manifestations of traumatic brain injury. Chin J function in head-injured patients with signs, indicating improvement in the state of
Traumatol. 2017;20(2):84-86. Sinemet. Brain Inj. 1988;2(3):225-233. consciousness in vegetative state traumatic
18. Whyte J, Vaccaro M, Grieb-Neff P, et al. The 20. Kraus MF, Maki P. The combined use of brain injury (VS-TBI) patients after initiation of
effects of bromocriptine on attention deficits amantadine and |-dopa/carbidopa in the dopamine treatment. Brain Inj.
after traumatic brain injury: a treatment of chronic brain injury. Brain Inj. 2004;18(11):1099-1105.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2019 Copyright Physicians Postgraduate Press, Inc.
e4 E PriMARYCARECOMPANION.COM Prim Care Companion CNS Disord 2019;21(1):18br02379

You are prohibited from making this PDF publicly available.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28891908&dopt=Abstract
https://doi.org/10.1097/HTR.0000000000000342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28325648&dopt=Abstract
https://doi.org/10.1016/j.cjtee.2016.04.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18209510&dopt=Abstract
https://doi.org/10.1097/PHM.0b013e3181619609
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2458792&dopt=Abstract
https://doi.org/10.3109/02699058809150946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9171930&dopt=Abstract
https://doi.org/10.1080/026990597123430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15545207&dopt=Abstract
https://doi.org/10.1080/02699050310001646206

