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Pseudobulbar Affect |

. - - Pseudobulbar affect (PBA) is a neurological symp-
Pa rkl n SO n I a n tom of inappropriate and uncontrollable laughter or

I n crying that occurs secondary to a variety of neuro-
- - logical conditions, including parkinsonian disor-
D I SO rd e rS u A R eVI eW ders. PBA is a socially and emotionally debilitating
u symptom that has been estimated to affect 3.6%

to 42.5% of the population with Parkinson's dis-
ease. While indexing measures and treatment op-
tions for PBA have been extensively studied in

Mathew Hakimi,' Carine W. Maurer? neurological conditions such as amyotrophic lateral
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Stony Brook, NY, USA to PBA in parkinsonian disorders. The purpose of this

review is to discuss the pathophysiology of PBA, its
prevalence and impact on quality of life in parkin-
sonian disorders, and the treatment options current-
ly available. Areas requiring further study, including
the development of standardized, cross-culturally
validated methods of symptom assessment, and
evidence-based studies exploring the efficacy of cur
rent treatment options in parkinsonian disorders, are
also highlighted.
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In 1911, Hermann Oppenheim used the phrase pseudobul-
bar affect (PBA) to describe “explosive bursts of laughter or

»]

weeping””' Today, PBA describes a neurological symptom in-
volving involuntary and sudden laughter or crying that is dis-
proportionate to or incongruent with an individual’s emotional
state."® Unlike a mood disorder, which pertains to an individual’s
emotional state over an extended period of time, PBA involves
a deficit in regulation of emotional expression resulting in ex-
plosive and irregular emotional responses.>® Various labels
have been used to describe this symptom, including emotional
lability, emotional incontinence, involuntary emotional expres-
sion disorder, emotional dysregulation, emotionalism, or patho-
logical laughter or crying. PBA can occur in a variety of neuro-
logical conditions, including amyotrophic lateral sclerosis (ALS),
multiple sclerosis (MS), Alzheimer’s disease (AD), stroke, trau-
matic brain injury (TBI) and parkinsonian disorders.">”* This
article focuses on PBA specifically in parkinsonian disorders, ex-
amining its pathophysiology, prevalence, impact on quality of life
(QoL), commonly used screening tools, and treatment options.

METHODS

References for this review were found by searching PubMed,
focusing on papers published between January 1993 and March
2018. A literature search using the search terms “Pseudobulbar
affect” or “PBA” or “emotional lability” or “emotional inconti-
nence” AND “Parkinson’s” or “Parkinson’s Disease” or “Parkin-
son” yielded a total of 48 references. An additional PubMed
search performed using the search terms “Pseudobulbar affect”
or “PBA” or “emotional lability” or “emotional incontinence”
AND “atypical parkinsonian disorder” or “Lewy body demen-
tia” or “progressive supranuclear palsy” or “multiple system at-
rophy” or “corticobasal syndrome” yielded 4 references. A liter-
ature search using the search terms “Treatment” or “SNRI” or
“SSRI” or “SSRIs” or “tricyclic antidepressant” or “dextrometho-
rphan/quinidine” or “DMQ” AND “Parkinson's Disease” or “Par-
kinson” AND “Pseudobulbar affect” or “PBA” or “emotional la-
bility” or “emotional incontinence” yielded 27 references, many
of which overlapped with the prior search results. A total of 19
articles were deemed to be relevant to this review given its fo-
cus on PBA in patients with parkinsonian disorders specifically.
Additional references were identified after reading through the
19 chosen articles and were included based on their discussion
of PBA pathophysiology, prevalence, and treatment. Only arti-
cles published in English were included.

PATHOPHYSIOLOGY OF PBA

The pathophysiology of PBA is complex and incompletely
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understood. It is believed that PBA occurs as a result of injury
to the cortico-ponto-cerebellar circuitry involved in regulating
the motor aspects of emotional expression.>*”® Given that PBA
commonly occurs in a diverse range of neurological conditions,
it appears that the location of the pathology is in fact more im-
portant than the underlying pathophysiology of the primary
disease process.

The original hypothesis for the pathophysiology underlying
PBA as theorized by Wilson' in 1923 was based on postmor-
tem studies, and purported that PBA stems from lesions to the
motor cortex resulting in loss of voluntary inhibition to the brain-
stem. This disinhibition was hypothesized to subsequently con-
tribute to the release of lower bulbar tracts regulating motor
expression of laughter and crying and thus disinhibition of the
involuntary emotional pathway.>* More recently, it has been
proposed that PBA occurs secondary to dysfunction of a broad-
er cortico-ponto-cerebellar circuitry, including motor, limbic, and
association cortices with descending pathways to the brainstem,
basis pontis, and cerebellum.>*'"'* In the normal state, the cere-
bellum modulates emotional expression to produce a response
that is congruent with the emotional context, information that is
received from the cortex. Disruption of the cortico-ponto-cere-
bellar circuitry results in emotional expression that is exagger-
ated or inconsistent with a given context.*>'"?

A number of lines of evidence, including neuroimaging and
lesion studies, support the involvement of this circuitry in the
pathophysiology of PBA. A recent neuroimaging study found
that compared to patients without PBA, patients with ALS or
primary lateral sclerosis and PBA exhibited increased mean dif-
fusivity of white matter tracts underlying the frontotemporal
cortex, the transverse pontine fibers, and the middle cerebellar
peduncle, corresponding to a loss of integrity of these tracts in
patients with PBA." Furthermore, the study found reduced frac-
tional anisotropy in a region underlying the left motor cortex in
patients with PBA. Taken together, these imaging findings cor-
roborate the presence of disrupted fronto-cerebellar circuitry in
PBA, and point to the involvement of the motor cortex in this
disorder. Reports of patients with lesions restricted to the cere-
bellum, its relay center in the basis pontis, or the thalamus also
demonstrate that lesions to these regions are sufficient to pro-
duce PBA symptomatology,"" confirming the involvement of
this circuitry in the pathophysiology of PBA.

The suggested pathophysiology is also in accordance with
the increased prevalence of PBA reported in atypical parkinso-
nian disorders, such as progressive supranuclear palsy (PSP) and
the cerebellar type of multiple system atrophy (MSA-C). MSA-
C is characterized by significant pathological changes in the cer-
ebellum and associated brainstem structures in the basis pontis,
which may result in impaired cerebellar modulation of uncon-
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scious expression of emotion. The higher prevalence of PBA in
MSA-C patients with more severe structural derangements of
the cerebellum and basis pontis has been provided as evidence
in support of this potential mechanism.’ The higher prevalence
of PBA in PSP may similarly stem from greater involvement of
brainstem structures known to play a role in regulating the mo-
tor expression of human affect.?

While numerous neurotransmitters are known to regulate sig-
naling of this cortico-ponto-cerebellar circuitry, the exact role of
these neurotransmitters and how they are disrupted in PBA
has not been thoroughly elucidated to date. Serotonin and glu-
tamate are thought to be key players in PBA, given the efficacy
of drugs known to target these neurotransmitters in treating
PBA symptomatology. Specifically, the efficacy of selective se-
rotonin reuptake inhibitors (SSRIs) in the treatment of PBA
supports the role of serotonin in the underlying pathophysiolo-
gy of the disorder.*>"** The role of serotonin as an important
emotional modulator and the presence of serotonergic projec-
tions throughout the cortico-limbic areas, including the cere-
bellum, is also consistent with the importance of serotonergic
neurotransmission in PBA.* While the precise mechanism of
dextromethorphan/quinidine (DMQ), currently the only FDA-
approved treatment for PBA, remains unknown, it is thought
to act as an 6-1 agonist and noncompetitive NMDA antagonist.
The efficacy of DMQ is speculated to stem from anti-glutama-
tergic effects that serve to restore inhibitory neurotransmission
from the cortex to the brainstem, thereby compensating for the
gate-control disinhibition of emotional expression thought to
underlie PBA.* DMQ has also been demonstrated to bind to
the serotonin transporter and serotonin 5-HTgp receptor,
suggesting that its efficacy may also stem in part from modu-

lating serotonergic neurotransmission.”**

EVALUATION OF PBA

Several scales assessing PBA symptomatology currently ex-
ist, although unfortunately none of these scales have been spe-
cifically validated in the parkinsonian population. Of note, the
results from these scales have been demonstrated to poorly cor-
relate with the results of more formal diagnostic interviews,”
suggesting the scales may not accurately capture PBA in the
parkinsonian population. Furthermore, the reliance of these
scales on patient self-reports may limit their utility in patients
with Parkinson’s dementia who cannot provide an accurate
history. In addition to their lack of validation in parkinsonian
disorders, these scales have not been validated cross-culturally
outside of North America, another serious shortcoming of these
indexing methods. Nevertheless, we feel it is important to dis-
cuss these scales below given their common use in studies ex-

16

ploring PBA prevalence in the parkinsonian population.

The Center for Neurological-Study Lability Scale (CNS-LS)
is a self-reported measure of PBA that was first validated in the
United States and Canada in ALS patients® and subsequently
validated in patients with MS.”” The questionnaire items were
initially identified through interviews with patients and their
families, and expert review. A 7-item questionnaire was devel-
oped composed of two subscales: one measuring labile laugh-
ter, comprised of 4 questions, and the other measuring labile
tearfulness, comprised of 3 questions. Given that the CNS-LS
has only been validated in PBA patients with ALS or MS, it
may not be a viable measure for gauging PBA symptoms in pa-
tients with parkinsonian disorders. In fact, one study found
that using a CNS-LS cutoff score of greater than or equal to 11
for detecting the presence of PBA symptoms in PD patients only
provided a specificity of 51% for diagnosing PBA.* In addition
to uncertainty regarding the validity of the CNS-LS in parkin-
sonian disorders, there is also a lack of agreement regarding the
appropriate cutoff score to define PBA symptoms, with differ-
ent studies using cutoff scores ranging from 11 to 21.">%%%

The Pathological Laughing and Crying Scale (PLACS) is an
18-item questionnaire that has been validated for the assess-
ment of PBA symptom severity in stroke patients in the United
States.” Two items are designed to screen for the presence of
sudden episodes of crying or laughing, eight items pertain to
laughing, and the remaining eight pertain to crying. When in-
vestigators administered the questionnaire in stroke patients to
diagnose PBA, they determined that a cutoff score of 13 pro-
vided a sensitivity of 0.88 and specificity of 0.96; however, the
PLACS has not been validated in other patient populations. De-
spite its lack of validation, the PLACS has been used in several
studies investigating PBA prevalence in neurological condi-

tions other than stroke, including parkinsonian disorders.”*!

PREVALENCE OF PBA

Estimates of the prevalence of PBA symptoms vary consid-
erably across different neurological conditions and are depen-
dent upon scales used to assess symptoms and the cutoft thresh-
olds selected. In one study, the prevalence of PBA in a group of
patients with AD, ALS, MS, stroke, TBI and PD ranged from
9.4% to 37.5% depending upon the scale and the threshold
used.” Across different neurological conditions, prevalence es-
timates ranged from 9% to 40% in AD, 12% to 70% in ALS,
10% to 50% in MS, 5% to 60% in stroke, 5% to 80% in TBI,
and 3.6% to 43% in patients with PD."**' The Pseudobulbar
Affect Registry Investigating Symptom Management (PRISM)
study, whose goal was to estimate the prevalence of PBA symp-
toms across various neurological conditions, found that the pro-



portion of patients with a CNS-LS score of at least 13 was lowest
in the PD group (26%) and highest in patients with TBI (52.4%).
Using a CNS-LS threshold of 21, PBA symptom prevalence was
still lowest in the PD group (5.5%) and highest in the TBI group
(16.4%)."*

While PBA tends to be less prevalent in movement disorders
as compared to conditions such as ALS and TBI, it remains a
disabling condition in many patients with parkinsonian disor-
ders. PBA prevalence rates in patients with PD have been shown
to range from 3.6% to 43%, and this high variability is in part
secondary to differences in indexing measures and thresholds
used (Table 1).172*%22931 Burthermore, some studies have found
that PBA prevalence increases with disease progression***'; be-
tween-study differences in disease severity may therefore con-
tribute to between-study variability in PBA prevalence. One
study of clinic-based movement disorders patients using a pilot
PBA screening tool found the prevalence of PBA to be 4.7% in
idiopathic PD and 7.4% in patients with atypical parkinsonism
(aP). Among atypical parkinsonian disorders, the prevalence
of PBA was 5.7% in MSA, 7.7% in Lewy body dementia (DLB),
11.1% in vascular parkinsonism, and 21.0% in PSP; the investi-
gators failed to detect PBA in patients with corticobasal degen-
eration (CBD).” The relatively high prevalence of PBA in PSP
in this study is notable, and merits replication in further studies.
Another study that used the CNS-LS to assess PBA prevalence
in PD found prevalence rates of 7.1% vs. 23.8% depending
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upon whether a cutoff score of 13 or 17 was used.” None of the
9 patients in this study with aP, which included patients with
PSP, CBD, MSA, DLB, and vascular parkinsonism, were found
to have PBA. In contrast, another study found the prevalence of
PBA in their cohort of patients with aP to be nearly double that
seen in their PD population (37.9% vs. 20.8%).”® A retrospective
chart review of patients with MSA-C (n = 28) found that 35.7%
experienced PBA, with 50% exhibiting pathological crying and
50% exhibiting both laughter and crying.® The variability in
PBA prevalence among atypical parkinsonian disorders in these
studies may in part stem from the small sample sizes and sam-
ple heterogeneity; studies with larger sample sizes are required
to further address symptom prevalence in these patients.

Some investigators have tried to address the shortcomings of
the clinical scales for PBA by comparing prevalence rates ob-
tained using scales to those obtained using more formal diag-
nostic interviews. When these two methods were compared,
investigators found that 7% of PD patients met criteria for PBA
when assessed with formal interviews, whereas 42.5% met cri-
teria for PBA when using the CNS-LS at a threshold of 13.”
This variability speaks to the need for a standardized and cross-
culturally validated method of assessing PBA in patients with
parkinsonian disorders. This study also found that depressive
symptoms were highly correlated with higher CNS-LS scores,
but not with a formal diagnosis of PBA, suggesting that the
CNS-LS may not be able to effectively discriminate depression

Table 1. Pseudobulbar affect prevalence estimates in patients with parkinsonian disorders

Diagnostic scale

Neurological condition

Number of subjects Prevalence (%)

(cutoff score if applicable)

CNS-LS (13)
Brooks et al.’
CNS-LS (21)
Parvizi et al.® Retrospective review of clinical notes
Patel et al.® CNS-LS (13)
Petracca et al.®' PLACS (10)
Formal diagnostic interview
Phuong et al.® CNS-LS (13)
CNS-LS (17)

Siddiqui et al 2 University of Florida Modified
iddiqui et al.
. PBA Screening Questionnaire

CNS-LS (13)
Strowd et al.®

CNS-LS (17)

PLACS (13)
Work et al.” CNS-LS (13)

CNS-LS (21)

PD 804 260
55

MSA-C 28 35.7
PD 53 20.8
aP 29 37.9
PD 131 16.8
7.0

PD 193 425
16.6

PD 387 47
aP 108 7.4
PD 168 23.8
aP 9 0.0
PD 168 7.1
aP 9 0.0
5.0

PD 449 24.0
36

CNS-LS: Center for Neurological-Study Lability Scale, PLACS: Pathological Laughing and Crying Scale, PD: Parkinson’s disease, aP: atypical par-
kinsonism (includes multiple system atrophy, lewy body dementia, progressive supranuclear palsy, corticobasal syndrome; note that aP also includes

vascular parkinsonism for Siddiqui et al.?*® and Strowd et al.?®).
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from PBA in patients with parkinsonian disorders.

A number of demographic and clinical characteristics have
been correlated with the increased prevalence and/or severity
of PBA symptoms in patients with parkinsonian disorders. PD
patients with more advanced disease have been demonstrated
to exhibit an increased prevalence of PBA,***' while younger
PD patients have been shown to exhibit greater PBA symptom
severity.”® These factors need to be accounted for when examin-
ing PBA prevalence given that they may contribute to between-
study variability.

Interestingly, patients with movement disorders and PBA
seem to suffer more frequently from pseudobulbar crying than
pseudobulbar laughter or both laughter and crying.*****" One
study reported that among 37 movement disorders patients with
PBA, 75.7% had pathological crying, 13.5% had pathological
laughter, and 10.8% had both.” Another study found that
among the 22 PD patients identified with PBA, all had patho-
logical crying and none exhibited pathological laughter.”’ An
increased frequency of pseudobulbar crying relative to pseudo-
bulbar laughter has also been reported in ALS** and MS.”

PBA IN POSTSURGICAL PD PATIENTS

Several case reports have described the onset or worsening
of PBA symptoms in patients with PD after deep brain stimu-
lation (DBS) or gamma knife thalamotomy.***

Pseudobulbar laughter has been described as an “oft” levodo-
pa/‘on” stimulation state after DBS of the subthalamic nucleus
(STN-DBS).? In one case, pseudobulbar laughter present in the
“oft” medication state was exacerbated during STN monopolar
review, regardless of which contact was stimulated. Pseudobul-
bar crying has also been seen following STN-DBS.*>** This
symptom was described in a 46-year-old woman with a prior
history of left pallidotomy who subsequently underwent uni-
lateral left STN-DBS. Monopolar stimulation at all contacts re-
sulted in uncontrollable crying in the absence of changes in
mood.”> Another case report described pseudobulbar crying in
a 48-year-old woman with PD who underwent bilateral STN-
DBS. Pseudobulbar crying was observed in the “oft” levodopa
state during monopolar review of the distal-most contacts on the
left, located in the region of the caudal internal capsule. Again,
this phenomenon was not associated with changes in mood.”
Pseudobulbar laughter has been reported six months after gam-
ma knife thalamotomy targeting the right ventral intermedius
nucleus in a patient with a history of tremor predominant PD;
this symptom resolved within 48 hours of treatment with sertra-
line!

It is important to not overly interpret this literature, given
the lack of large-scale studies confirming the findings of these
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case studies. Nevertheless, the mechanism by which neurosur-
gical procedures such as DBS can trigger PBA remains intrigu-
ing. The medial STN is known to interface with limbic networks,
and it is possible that stimulation of these networks may play a
role in triggering PBA. Stimulation of fiber tracts surrounding
the STN, including the caudal zona incerta, caudal internal
capsule and prelemniscal fibers, may also potentially contribute
to PBA via their modulation of brainstem bulbar tracts regulating
motor expression of laughter and crying. Tractography studies
may be able to better elucidate the circuitry by which STN-DBS
contributes to symptoms of PBA.

IMPACT OF PBA ON QUALITY OF LIFE
INPD

While the symptoms of PBA may appear physically harm-
less, they can be emotionally taxing and have a significant neg-
ative impact on the patient and caregiver QoL and on social and
occupational functioning."” The PRISM study estimated both
the prevalence of PBA symptoms and the impact of PBA on
QoL in a sample of patients with various neurological condi-
tions, including PD.! Using the CNS-LS to define PBA, the in-
vestigators found that patients with PBA reported significantly
worse QoL compared with patients without PBA. Furthermore,
they found that patients with more prominent PBA symptoms
reported worse QoL and greater use of antipsychotics and anti-
depressants.

A study including 269 movement disorders patients, includ-
ing 168 patients with PD, found that patients with PBA, as de-
fined by the CNS-LS, exhibited more impaired social well-being
and greater depression, as indexed by the Parkinson’s Disease
Questionnaire social well-being subscale and the Beck Depres-
sion Inventory, respectively.” Another study including 719 pa-
tients with movement disorders, including 387 PD patients, simi-
larly found significantly higher depression scores in patients
with PBA, and a trend towards impaired social well-being in
PD patients with PBA.* Another study found that greater PBA
symptom severity correlated with greater anxiety, greater de-
pression, and reduced overall QoL in PD patients.” PBA has
also been associated with changes in living status, i.e., being
moved to supervised living and to reduced caregiver work pro-
ductivity.” These studies highlight the significant negative impact
of PBA on patients’ and caregivers’ daily life experiences.

TREATMENT OF PBA IN PARKINSONIAN
DISORDERS

Despite its relatively high prevalence in patients with neuro-
logical diseases, the recognition and diagnosis of PBA in the



community remains subpar. A large epidemiological survey in-
cluding over 8,500 patients assessed for PBA using current di-
agnostic tools found that none of the patients who screened
positive for PBA and discussed their symptoms of involuntary
crying and/or laughing with a physician were diagnosed with
PBA. Only 41% of patients ultimately received a diagnosis, which
was most often depression.” This failure to appropriately diag-
nose patients unfortunately can translate into a failure to prop-
erly treat these patients. The treatment agents currently available
for PBA are described below.

SSRIs, SNRIs, and TCAs

Historically, off-label treatment for PBA has included antide-
pressants including SSRIs, selective serotonin and norepineph-
rine reuptake inhibitors (SNRIs), and tricyclic antidepressants
(TCAs)." Support for the use of such therapies has come from
numerous case studies, open label trials, and case control trials
demonstrating rapid resolution of PBA symptoms with drug
administration.*'"'****** The large majority of these trials, how-
ever, have been performed in patients with MS, ALS, and stroke.
The only support for the use of such medications in patients with
parkinsonian disorders comes from case reports in PD patients
with PBA secondary to STN-DBS or thalamotomy and in pa-
tients with MSA-C.***"** Experimental evidence in the form of
clinical trials supporting the efficacy of these medications in
treating PBA in patients with parkinsonian disorders is lacking.

Given that many patients with parkinsonian disorders suffer
from depression, the use of antidepressants may be beneficial
as monotherapy in treating PBA and comorbid depression in
patients with parkinsonian disorders.” Intriguingly, however,
several studies have found that movement disorders patients
taking antidepressants exhibit a higher prevalence of PBA com-
pared to patients not on antidepressants.”*” This association
between PBA and antidepressant use can be interpreted in sev-
eral different ways. It has been suggested that this correlation
serves as evidence that antidepressants may in fact paradoxically
promote PBA symptomatology. Alternatively, it is possible that
patients with PBA are more likely to have a comorbid depres-
sion, for which they are being treated with antidepressant medi-
cation. Given that the indication for antidepressant use was not
specified in these studies, it is also possible that the patients were
on antidepressant medication for treatment of PBA. Additional
work is needed to distinguish between these possibilities.

Dextromethorphan/quinidine

DMQ, currently the only FDA-approved treatment for PBA,
was specifically designed for treatment of PBA.*** While its ex-
act mechanism is unknown, dextromethorphan is thought to
function by exerting anti-glutamatergic effects at NMDA and
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o-1 receptors.”** Dextromethorphan binds most avidly in the
brainstem and cerebellum, and its therapeutic effects may stem
from its modulation of neurotransmission within cortico-ponto-
cerebellar circuits thought to be integral to the pathophysiology
of PBA.* While the main therapeutic component of DMQ is dex-
tromethorphan, quinidine acts to inhibit the CYP450 enzyme
CYP2D6, which rapidly metabolizes dextromethorphan, thereby
increasing the plasma concentration of dextromethorphan and
allowing for lower dosages of the drug to be used.******,

Similar to evidence supporting the use of SSRIs and TCAs in
the treatment of PBA, clinical trials on DMQ have primarily fo-
cused on the drugs efficacy and safety in patients with ALS, MS,
AD, stroke and TBL**>* In the Safety, Tolerability, and Efficacy
Results of AVP-923 in the PBA (STAR) randomized, placebo-
controlled trial, investigators found that MS and ALS patients
with PBA who were given DMQ at doses of 20/10 mg or 30/10
mg twice daily showed significant improvement in PBA symp-
toms both in terms of number of PBA episodes and symptom
severity over a 12-week period.”” The Pseudobulbar Affect Reg-
istry Investigating Symptom Management IT (PRISM II) trial, an
open-label trial testing DMQ in patients with dementia, stroke,
and TBI, found that patients receiving DMQ at 20/10 mg twice
daily experienced significant improvements in their PBA symp-
toms.* Both studies found that DMQ is well-tolerated in patients
with MS, ALS, dementia, stroke, and TBI, with most adverse
events being transient and mild or moderate in severity, includ-
ing dizziness, nausea, headache, fatigue, and diarrhea.”****
One open-label multicenter trial investigating the safety of DMQ
in treating PBA in patients with a number of neurological condi-
tions, including a small sample of patients with PD (n = 11) and
atypical parkinsonian disorders (n = 7), found that taking 30/30
mg of DMQ twice daily over a 52-week period was safe, with the
most common treatment-related side effects in parkinsonian pa-
tients being nausea (4.3%), dizziness (21.7%), headache (21.7%),
somnolence (13.0%), fatigue (4.3%), and dry mouth (8.7%).*
In accordance with previous studies, they found that the adverse
events were mild to moderate in severity. At the present time,
there are no studies exploring the efficacy of DMQ in treating
PBA in parkinsonian disorders. Table 2 provides a summary of
the limited studies investigating treatments for PBA in patients
with parkinsonian disorders.

CONCLUSIONS

PBA is a distressing neurological condition that is relatively
common but underappreciated in the parkinsonian population.
While various studies have attempted to quantify the preva-
lence of PBA in parkinsonian disorders, there is great variability
in the estimates between studies, emphasizing the need for stan-
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Table 2. Studies assessing treatment of pseudobulbar affect in patients with parkinsonian disorders

Study Neurologic condition Drug name (drug class)

Study design Finding

PD (post gamma-knife .
Okun et al.?! Sertraline (SSRI)
thalamotomy)

Okun et al.? PD (post STN-DBS) Sertraline (SSRI)
Citalopram (SSRI)
Sertraline (SSRI)

Parvizi et al.® MSA-C Fluoxetine (SSRI)

Venlafaxine (SNRI)
Nefazodone, Bupropion

Pattee et al.*® PD and aP DMQ

50 mg/day of sertraline:

Case report 1 symptom resolution within
48 hours
50 mg/day of sertraline:
Case report 1 marked improvement within
24-48 hours

. Some, but incomplete
Case series 10 . .
improvement in symptoms

Long term administration of
18 30/30 mg DMQ twice daily:
safe and well-tolerated

Open-label
safety trial

As of March 2018, there were no studies found in the literature examining the efficacy of DMQ in Parkinson’s disease or other movement disorders.
PD: Parkinson’s disease, SSRI: selective serotonin reuptake inhibitor, SNRI: selective serotonin and norepinephrine reuptake inhibitor, STN-DBS:
deep brain stimulation of the subthalamic nucleus, MSA-C: multiple system atrophy (cerebellar type), aP: atypical parkinsonism, DMQ: dextrometho-

rphan/quinidine.

dardized and cross-culturally validated methods of assessing
PBA in patients with parkinsonian disorders, not only for re-
search purposes but for clinical purposes, as well. Furthermore,
while the gold-standard treatments for PBA, which include SS-
RIs, TCAs, and DMQ, have been investigated in neurological
conditions, including ALS, MS and stroke, evidence-based med-
icine for these treatments in parkinsonian disorders is lacking.
Greater attention to and exploration of PBA in patients with par-
kinsonian disorders is urgently needed.

Conflicts of Interest

The authors have no financial conflicts of interest.

REFERENCES

1. Brooks BR, Crumpacker D, Fellus J, Kantor D, Kaye RE. PRISM: a novel
research tool to assess the prevalence of pseudobulbar affect symptoms
across neurological conditions. PLoS One 2013;8:72232.

2. Demler TL. Introduction to pseudobulbar affect: setting the stage for
recognition and familiarity with this challenging disorder. Am ] Manag
Care 2017;23:5339-5344.

3. Arciniegas DB, Lauterbach EC, Anderson KE, Chow TW, Flashman LA,
Hurley RA, et al. The differential diagnosis of pseudobulbar affect (PBA).
Distinguishing PBA among disorders of mood and affect. Proceedings of
a roundtable meeting. CNS Spectr 2005;10:1-14;quiz 15-16.

4. Miller A, Pratt H, Schiffer RB. Pseudobulbar affect: the spectrum of clinical
presentations, etiologies and treatments. Expert Rev Neurother 2011;11:
1077-1088.

5. Parvizi J, Joseph J, Press DZ, Schmahmann JD. Pathological laughter and
crying in patients with multiple system atrophy-cerebellar type. Mov Dis-
ord 2007;22:798-803.

6. Cummings JL, Arciniegas DB, Brooks BR, Herndon RM, Lauterbach EC,
Pioro EP, et al. Defining and diagnosing involuntary emotional expres-
sion disorder. CNS Spectr 2006;11:1-7.

7. Work SS, Colamonico JA, Bradley WG, Kaye RE. Pseudobulbar affect: an
under-recognized and under-treated neurological disorder. Adv Ther

20

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

2011;28:586-601.

. Chattha PK, Greene PE, Ramdhani RA. Pseudobulbar laughter as a le-

vodopa oft phenomenon exacerbated by subthalamic deep brain stimu-
lation. J Clin Mov Disord 2015;2:13.

. Colamonico J, Formella A, Bradley W. Pseudobulbar affect: burden of ill-

ness in the USA. Adv Ther 2012;29:775-798.

Wilson SA. Pathological laughing and crying. Proc R Soc Med 1923;16:
39-40.

Parvizi J, Anderson SW, Martin CO, Damasio H, Damasio AR. Patho-
logical laughter and crying: a link to the cerebellum. Brain 2001;124(Pt
9):1708-1719.

Parvizi J, Coburn KL, Shillcutt SD, Coffey CE, Lauterbach EC, Mendez
ME Neuroanatomy of pathological laughing and crying: a report of the
American Neuropsychiatric Association Committee on Research. ] Neu-
ropsychiatry Clin Neurosci 2009;21:75-87.

Floeter MK, Katipally R, Kim MP, Schanz O, Stephen M, Danielian L, et
al. Impaired corticopontocerebellar tracts underlie pseudobulbar affect
in motor neuron disorders. Neurology 2014;83:620-627.

Andersen G, Ingeman-Nielsen M, Vestergaard K, Riis JO. Pathoanatomic
correlation between poststroke pathological crying and damage to brain
areas involved in serotonergic neurotransmission. Stroke 1994;25:1050-
1052.

Famularo G, Corsi FM, Minisola G, De Simone C, Nicotra GC. Cerebel-
lar tumour presenting with pathological laughter and gelastic syncope.
Eur ] Neurol 2007;14:940-943.

Tei H, Sakamoto Y. Pontine infarction due to basilar artery stenosis pre-
senting as pathological laughter. Neuroradiology 1997;39:190-191.

Arif H, Mohr JP, Elkind MS. Stimulus-induced pathologic laughter due
to basilar artery dissection. Neurology 2005;64:2154-2155.

Oh K, Kim HJ, Kim BJ, Park KW, Lee DH. Pathological laughter as an
unusual manifestation of acute stroke. Eur Neurol 2008;59:83-84.

Parvizi ], Schiffer R. Exaggerated crying and tremor with a cerebellar
cyst. ] Neuropsychiatry Clin Neurosci 2007;19:187-190.

Siddiqui MS, Fernandez HH, Garvan CW, Kirsch-Darrow L, Bowers D,
Rodriguez RL, et al. Inappropriate crying and laughing in parkinson dis-
ease and movement disorders. World ] Biol Psychiatry 2009;10:234-240.
Okun MS, Heilman KM, Vitek JL. Treatment of pseudobulbar laughter
after gamma knife thalamotomy. Mov Disord 2002;17:622-624.

Okun MS, Raju DV, Walter BL, Juncos JL, DeLong MR, Heilman K, et al.



23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

Pseudobulbar crying induced by stimulation in the region of the subtha-
lamic nucleus. ] Neurol Neurosurg Psychiatry 2004;75:921-923.

Yang LP, Deeks ED. Dextromethorphan/quinidine: a review of its use in
adults with pseudobulbar affect. Drugs 2015;75:83-90.

Schoedel KA, Morrow SA, Sellers EM. Evaluating the safety and efficacy
of dextromethorphan/quinidine in the treatment of pseudobulbar affect.
Neuropsychiatr Dis Treat 2014;10:1161-1174.

Phuong L, Garg S, Duda JE, Stern MB, Weintraub D. Involuntary emo-
tional expression disorder (IEED) in Parkinson’s disease. Parkinsonism
Relat Disord 2009;15:511-515.

Moore SR, Gresham LS, Bromberg MB, Kasarkis EJ, Smith RA. A self re-
port measure of affective lability. ] Neurol Neurosurg Psychiatry 1997;63:
89-93.

Smith RA, Berg JE, Pope LE, Callahan JD, Wynn D, Thisted RA. Valida-
tion of the CNS emotional lability scale for pseudobulbar affect (patho-
logical laughing and crying) in multiple sclerosis patients. Mult Scler
2004;10:679-685.

Patel N, Combs H, York M, Phan C, Jimenez-Shahed J. Pseudobulbar af-
fect correlates with mood symptoms in parkinsonian disorders but not
amyotrophic lateral sclerosis. ] Neuropsychiatry Clin Neurosci 2018;30:
214-219.

Strowd RE, Cartwright MS, Okun MS, Haq I, Siddiqui MS. Pseudobul-
bar affect: prevalence and quality of life impact in movement disorders. J
Neurol 2010;257:1382-1387.

Robinson RG, Parikh RM, Lipsey JR, Starkstein SE, Price TR. Pathologi-
cal laughing and crying following stroke: validation of a measurement
scale and a double-blind treatment study. Am J Psychiatry 1993;150:286-
293.

Petracca GM, Jorge RE, Acion L, Weintraub D, Robinson RG. Frequency
and correlates of involuntary emotional expression disorder in Parkinson’s
disease. ] Neuropsychiatry Clin Neurosci 2009;21:406-412.

Thakore NJ, Pioro EP. Laughter, crying and sadness in ALS. ] Neurol
Neurosurg Psychiatry 2017;88:825-831.

Olney NT, Goodkind MS, Lomen-Hoerth C, Whalen PK, Williamson
CA, Holley DE, et al. Behaviour, physiology and experience of pathologi-
cal laughing and crying in amyotrophic lateral sclerosis. Brain 2011;134(Pt
12):3458-3469.

Smeding HM, Speelman JD, Koning-Haanstra M, Schuurman PR, Nijs-

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Pseudobulbar Affect in Parkinsonian Disorders
Hakimi M, et al.

sen P, van Laar T, et al. Neuropsychological effects of bilateral STN stimu-
lation in Parkinson disease: a controlled study. Neurology 2006;66:1830-
1836.

Low HL, Sayer FT, Honey CR. Pathological crying caused by high-fre-
quency stimulation in the region of the caudal internal capsule. Arch
Neurol 2008;65:264-266.

Ferentinos P, Paparrigopoulos T, Rentzos M, Evdokimidis I. Duloxetine
for pathological laughing and crying. Int ] Neuropsychopharmacol 2009;
12:1429-1430.

Kim JS. Pathologic laughter after unilateral stroke. ] Neurol Sci 1997;148:
121-125.

Kim SW, Shin IS, Kim JM, Lim SY, Yang S, Yoon ]S. Mirtazapine treat-
ment for pathological laughing and crying after stroke. Clin Neurophar-
macol 2005;28:249-251.

Brown KW, Sloan RL, Pentland B. Fluoxetine as a treatment for post-
stroke emotionalism. Acta Psychiatr Scand 1998;98:455-458.

Brooks BR, Thisted RA, Appel SH, Bradley WG, Olney RK, Berg JE, et al.
Treatment of pseudobulbar affect in ALS with dextromethorphan/quini-
dine: a randomized trial. Neurology 2004;63:1364-1370.

Panitch HS, Thisted RA, Smith RA, Wynn DR, Wymer JP, Achiron A, et al.
Randomized, controlled trial of dextromethorphan/quinidine for pseudo-
bulbar affect in multiple sclerosis. Ann Neurol 2006;59:780-787.

Pioro EP, Brooks BR, Cummings J, Schiffer R, Thisted RA, Wynn D, et al.
Dextromethorphan plus ultra low-dose quinidine reduces pseudobulbar
affect. Ann Neurol 2010;68:693-702.

Pope LE, Khalil MH, Berg JE, Stiles M, Yakatan GJ, Sellers EM. Pharma-
cokinetics of dextromethorphan after single or multiple dosing in combi-
nation with quinidine in extensive and poor metabolizers. ] Clin Pharma-
col 2004;44:1132-1142.

Hammond FM, Alexander DN, Cutler AJ, DAmico S, Doody RS, Sauve
W, et al. PRISM II: an open-label study to assess effectiveness of dextro-
methorphan/quinidine for pseudobulbar affect in patients with dementia,
stroke or traumatic brain injury. BMC Neurol 2016;16:89.

Pattee GL, Wymer JP, Lomen-Hoerth C, Appel SH, Formella AE, Pope LE.
An open-label multicenter study to assess the safety of dextromethorphan/
quinidine in patients with pseudobulbar affect associated with a range of
underlying neurological conditions. Curr Med Res Opin 2014;30:2255-
2265.

www.e-jmd.org 21




