An Official Journal of Central Psychiatric Society
(Indian Psychiatric Society-Central Zone)

e-ISSN: 2455-6599 | p-ISSN: 2319-2062
doi: 10.55229/ijbsv25i2.08

Roshan Sutar’, Devendra S. Basera', Ashish Pakhre', Pooja Chaudhary', Anuja Lahiri2.

'Department of Psychiatry, All India Institute of Medical Sciences, Bhopal, Madhya Pradesh, India
?Department of Community and Family Medicine, All India Institute of Medical Sciences, Bhopal, Madhya Pradesh,

India

*Correspondence:
Roshan Sutar
roshidoc@yahoo.co.in
Department of Psychiatry,
All India Institute of
Medical Sciences (AlIMS),
Bhopal, Madhya Pradesh,
India
Dates:
Received: 22-08-2022
Accepted: 27-09-2022
Published: 05-11-2022

Keywords:
Kynurenine, Niacin,
Pellagra, Psychiatric
manifestations,
Serotonin, Tryptophan

How to Cite:

Sutar R, Basera DS,
Pakhre A, Chaudhary

P, Lahiri A.Nonenceph-
alopathic Psychiatric
Manifestation (NEPM)
and Response to Niacin
in Pellagra: A Scoping
Review. Indian Journal
of Behavioural Sciences.
2022;25(2):128-142.

doi: 10.55229/ijbs.v25i2.08

Abstract

Psychiatric manifestations of pellagra could be subtle but important to recognize
in clinical practice. These may vary from non-syndromic symptoms of anxiety,
depression, and psychosis to pellagrous encephalopathy. The course and outcome
of pellagra’'s non-encephalopathic psychiatric manifestations (NEPM) are variable
and have not received much attention. Therefore, a review in this regard is deemed
necessary to understand the evolution of psychiatric symptoms and possible neu-
rochemical changes produced in pellagra. A focused scoping review of the literature
using Preferred Reporting ltems for Systematic reviews and Meta-Analyses- extension
for Scoping Reviews (PRISMA-ScR) guidelines was carried out to chart the results
of studies to find out the characteristic nature of NEPM, role of niacin, and under-
lying etiopathogenesis. The review included 12 studies comprising 271 participants.
Depressive and insomnia symptoms were the most frequent manifestations of NEPM
followed by anxiety, thought disorder, psychomotor agitation, hallucinations, confu-
sion, and disorientation. Alcohol use remains the most commmon cause of NEPM in
pellagra, followed by nutritional deficiency. The alteration in the kynurenine pathway is
a probable mechanism implicated in the NEPM of pellagra and future research should
explore the role of niacin replacement in such patients. The findings of the review incite
further discussion and research on biomarkers for patients with pellagra and subtype
of patients with depression who share a common immune-inflammatory pathway.

INTRODUCTION

psychiatric manifestations of pellagra are mostly described in the context
of acute symptoms of delirium or encephalopathy. Besides these neuro-
psychiatric conditions, non-specific psychiatric symptoms such as irritability,
tiredness, fatigue, restlessness, depression, and apathy during pellagra are
commonly encountered but under-recognized and under-treated in clinical
practice.! Even before the development of encephalopathy or delirium, subacute
depressive or psychotic symptoms have been reported during pellagra.?
Among various factors that can cause niacin deficiency, chronic alcohol con-
sumption is an important one.*>® The other risk factors may include nutritional
deficiency, predisposing dietary pattern (predominant maize or jowar as staple
food), food faddism, malabsorption syndrome, and treatment with isoniazid.
Although many of these factors have been taken care of by the process of food
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fortification and endorsing the benefits of
consuming a balanced diet, pellagra continues
to exist in the developing world. The classical
triad of pellagra is described as the presence of
diarrhea, dermatitis, and dementia. However, in
contemporary medicine, itis rare to see the progres-
sive chronic course of pellagra leading to dementia’
As the prevalence of classical pellagra has reduced
over time, the presentation of neuropsychiatric
manifestations perhaps has become subtle and
commonly found among people with alcohol use
disorder. These psychiatric symptoms may present
at the subsyndromal level and are often missed in
clinical practice, thus require a high level of clinical
suspicion in routine practice.

Further, depressive symptoms in pellagra
may not be associated with any of the classical
pellagrous manifestations, including gastrointes-
tinal, dermatological (pellagra sine pellagra), or
dementia-like syndrome.” Furthermore, identifying
and screening such clinical presentations require the
exploration of underlying biochemical pathways to
identify biomarkers. Studies conducted earlier have
missed the etiopathogenesis perspective due to
the overt focus on the management of delirium or
encephalopathy associated with alcohol in mental
health care settings.’? Therefore, we defined these
subsyndromal psychiatric symptoms in pellagra as
non-encephalopathic psychiatric manifestations
(NEPM), and conducted a scoping review of the
literature to find their association with alcohol con-
sumption, niacin supplementation, and underlying
biochemical pathways.

MATERIAL AND METHODS

A literature review on pellagra and NEPM was con-
ducted using PRISMA-ScR guidelines.'®

Objective: The review objectives were to deter-
mine the magnitude of psychiatric manifestations
in pellagra, the response to niacin and to review
the literature on underlying etiopathogenesis in
this context.

Eligibility Criteria
Type of Studies \We included all types of original

research studies published till May 2021 including
case reports, case series, and comparative studies

which focused on psychiatric manifestations of
pellagra, including syndromic or non-syndromic
symptoms of depression, anxiety, and psychosis. We
excluded the reviews, meta-analyses, and studies
primarily focussing on encephalopathy. Studies
containing only gastrointestinal symptoms such
as diarrhea, and constipation, etc., or only neuro-
logical symptoms such as seizure, neuropathy, etc,,
or only dermatological symptoms of pellagra were
excluded.

Type of Interventions We included studies focus-
sing on dietary supplementation, medical treat-
ment, combined supplementation, or replacement
with niacin, group-B vitamins, or both to treat or
reverse the psychiatric manifestations of pellagra,
irrespective of the concomittant treatment with
other psychoytopics.

Type of participants We included studies with
participants of any age and gender who had been
reported to have psychiatric manifestations of
pellagra exclusively (pellagra sine pellagra) or psy-
chiatric manifestations along with dermatological
and gastrointestinal manifestations of any type and
any severity, admitted, out-patient, or under com-
munity treatment. We included all the studies with
any underlying cause leading to the development
of pellagra.

Search Strategy A systematic literature search
of the following databases was conducted on 15t
May 2021 by two independent authors (RS and PC):
Cochrane, PubMed, and Google scholar. In addition,
the reference lists of the pertinent literature were
screened for the relevant studies.

Search keywords: The literature was searched using
keywords: “pellagra” AND “mental illness”, “niacin”
AND “mental illness”, “pellagra” AND “psychosis”,
“pellagra” AND “psychiatric disorder”, “pellagra” AND
“depression”, “pellagra” AND “anxiety”, “pellagra”
AND “depression” OR “alcohol” OR “anxiety” OR
“psychosis”, OR “neuropsychiatric”

Data Collection and Analysis The outcome vari-
ables used for data extraction constituted author
name, year of publication, study design, country
of research, age (mean or median), sample size,
psychiatric manifestations of pellagra, systemic
manifestations (gastrointestinal, neurological, and
dermatological) of pellagra, supplementation with
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niacin, and other vitamins, the details of psychotro-
pic medications, and radiological or pathological
findings of the associated lesions in pellagra.

Data Extraction and Management

Three authors (PC, RS, and DB) independently
extracted data from the selected studies using a
standardized coding form prepared in Microsoft
Excel 2010. They discussed any differences in the
data extraction till the resolution of conflict by a
third author (AP). The following data were extracted:

Synthesis of Results

The results of the study were tabulated to mention
the characteristic findings of each study describ-
ing causes of pellagra, symptoms of NEPM, and
etiopathogenesis of NEPM. A schematic charting
method was used to display the results of the
synthesis. The studies and reports predominantly
describing delirium and encephalopathy in the
context of pellagra were identified and described
separately.

RESULTS

Selection of Sources of Evidence

We identified 236 relevant studies on psychiat-
ric manifestations of pellagra, of which 20 were
removed because of duplicates, 216 were screened
for relevancy and 182 were excluded as they were
not meeting the review objective. The full text and
abstract of the few studies were unavailable, while
12 studies were on encephalopathic psychiatric
manifestations (EPM), hence described separately.
Finally, 12 studies with 271 participants were included
in the scoping review (Figure 1).

Identification
[ Records excluded: n=20 ‘

Records identified through electronic
database searching: n= 233

Records identified through hand
search of references: n=3

Screening

Reason: Duplicate

Number of studies after duplicates
removed: n=216

Eligibility ’

Full text articles assessed for eligibility:
n=34

Included J/

Studies included in qualitative synthesis: |

Records excluded: n= 182
Reasons:
Not relevant

Records excluded: n= 12 (delirium and
encephalopathy)

|

Other excluded records n= 10
Reasons: Abstract not available, Full text
not available, language other than English

Figure 1: Flowchart of the selection of sources of evidence

Characteristics of Sources of Evidence

Among included studies, four studies used case-con-
trol design and all of them were from India, whereas
seven were case reports from Japan, Greece, the
USA, India, Brazil, China, and Canada, and a case
series from Japan. Case-control studies from India
reported places near Hyderabad in Telangana
and Udaipur in Rajasthan, where maize or jowar
(Sorghum vulgare) constitutes the major staple diet.

Critical Appraisal within Sources of
Evidence

The case-control studies from India had a less robust
methodology; three were conducted before 1975. All
the case-control studies predominantly utilized the
purposive sampling technique for the comparison
of dietary patterns leading to the development of
pellagra. All the included case reports and case
series followed the Committee on Publication Ethics
(COPE) guidelines for reporting their findings.

Results of Individual Sources of Evidence

Nine studies mentioned the co-occurrence of
depressive symptoms in pellagra, including two
case-control studies, six case reports, and one case
series (Table 1).

The participant’s age at the time of the presenta-
tion ranged from 25-51 years. The most common
precipitating factors for pellagra were alcohol con-
sumption in five studies,"'® dietary pattern in four
studies'®'® nutritional deficiency in two studies,?™
and isoniazid therapy in one case series.?° The NEPM
described in pellagrins included depressed mood,
apathy, irritable mood, reduced speech tempo, easy
fatigability, psychomotor retardation, psychomotor
agitation, dysphoria, and loss of appetite. None of
the reports used objective assessment tools for
the assessments except one study, which used
symptom checklist-90 revised -SCL-90.'® Most of
the cases were presented to an emergency depart-
ment. Other associated symptoms included anxiety,
nervousness, insomnia, confusion, delirium, hallu-
cination, and delusion. Two cases had delusion as
the only psychotic symptoms.'?®* While three case
reports mentioned visual and auditory hallucina-
tions with or without delusions.™®2° None of the
case reports differentiated the course of depressive
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or psychotic symptoms except in one report, where
improvement in psychotic symptoms was followed
by dysphoric mood.”® None of the studies used a
clearly defined duration of clinical depression as
per the criteria of the International Classification of
Diseases (ICD) or Diagnostic and Statistical Manual
of Mental Disorders (DSM).

In terms of dermatological manifestations of pel-
lagra, most studies described the lesions as bilateral
symmetrical dermatitis, the details of which are
given in Table 1.12115,17.1920

In regards to treatment, niacin was administered
intravenously and orally. The most common oral
regimen was 150 mg per day as a part of replace-
ment than supplementation and the dose ranged
from 50-500 mg/day. Improvement in the derma-
tological and gastrointestinal symptoms took a rel-
atively longer time than improvement of psychiatric
symptomsto the extent that dramatic improvement
in sleep and mood occurred within 24-48 hours
after niacin replacement in two reports." In addi-
tion, a significant role of thiamine, tryptophan, and
niacin was observed in early recovery from psychi-
atric symptoms in almost all the studies. Improve-
ment in psychotic symptoms was noted when
olanzapine and haloperidol were augmented with
niacin. Except for one report, all the studies reported
systemic manifestations of pellagra.’ In a case of
pellagra manifesting as delusional parasitosis, the
delusion resolved rapidly after niacin-augmenta-
tion therapy and antipsychotic. This supports the
role of niacin in treating pellagrous delusional dis-
order, as reported in similar cases.® While growing
food faddism in modern days and the increasing
prevalence of alcohol use, a high index of suspicion
is required in diagnosing NEPM of pellagra and
prompt treatment with niacin.”?

In terms of biological markers of psychiatric mani-
festations of pellagra, low platelet 5-Hydroxy Trypt-
amine (5-HT) was observed among cases in two
studies,'”® and low CSF levels of 5-Hydroxy Indole
Acetic Acid (5-HIAA) among pellagrin. Whereas,
the basal cortisol and stress response to adreno-
corticotropic hormone (ACTH) administration was
comparable among cases and controls.”” One report
documented the reduced levels of N-methyl nicotin-
amide (<0.5 mg) in a 24 hour urine test.® Necropsy

N-methylnicotinamide (<0.5
mg) and a CT of the brain
identified abnormalities
niacin acid, vitamins B and
C, and glutamin.

treated with 50 mg niacin

of the cerebral cortex and
daily

diffuse spots around the

found decreased levels of
cerebral ventricles

Treated with high-dose
frontotemporal atrophy

A 24-hour urine test
Head CT showed

tongue and scaly  with no hemorrhage and

skin around
his eyes and
forehead -dark
brown to black
and his hands
and forearms
covered with
flaking skin
and fissured
erythematous
lesions on shin
bilaterally

Confused, signs Beefy, furry

Conscious
but unable

to answers
correctly,
smiling to
self, paranoid
hallucination,
inappropriate
emotions, poor
insight, poor
concentration
of depression,
lack of insight

Dietary
deficiency
of niacin
Dietary
deficiency

45 years,
64 year,
female

Male

1
1

China
Canada

Wang et al 2012 Case
Report

Amanullah etal Case
report

2010

12.

1.

. Indian Journal of Behavioural Sciences 134 Volume 25 | Issue 2 | 2022



Nonencephalopathic Psychiatric Manifestation and Response to Niacin in Pellagra: A Scoping Review

Tin each
Dysphoria
Fatigue
Psychomotor
retardation

(Alcohol consumption 5 ) 7
Dietary pattern: Maize, Jowar 4 ) [[3|

Lo -2
(_ Nutritional deficiency 2 ) S
Isoniazid therapy 1

I
— @

\ Anxicty 5
Depressed
Immuno-compromised state0 £t mood 6
Malabsorption syndromes 0 &
Other medications 0

Irritability
omatization

2ineach:
Hallucinations
Apathy
Confusion
Disorientation

C Niacin deficiency

Psychomotor
agitation 3
Delusion 4

Biomarkers :

Low Platelet 5-HT

Low CSF 5-HIAA

Normal Based Cortisol

Normal stress response to ACTH

Normal methyl nicotinamide in 24 hour urine test

Figure 2: Charting of the results of scoping review
TDO- Tryptophan Dioxygenase, IDO-Indolamine Dioxy-
genase, TPH-Tryptophan Hydroxylase, NMDA- N methyl D
Aspartate, KA- Kynurenic acid, QA-Quinolinic Acid, 5ALA-5
Alpha Levulenic Acid

findings from one case series suggested that 50%
of the patients with pellagra had no skin lesions.?°
Table 1 describes the characteristic findings of the
included studies. The possible role of kynurenine
pathway activation has been reported in the psy-
chiatric manifestations®it was observed that the
patients with pellagra were all poor, subsisted mainly
on maize, and rarely ate fresh meat. Subsequent
occurrences have been in the form of epidemic out-
breaks, consequent to either introduction to maize
as a major food or increased consumption of other
niacin-deficient diets like Jowar (Sorgum vulgare
and the results are charted in Figure 2.

Characteristics of Studies on
Encephalopathic Psychiatric
Manifestations (EPM)

Studies predominantly describing the findings
related to delirium, and Wernicke's encephalopathy
in the context of pellagra were termed as enceph-
alopathic psychiatric manifesttaions (EPM) in this
review. These constituted seven case reports, three
case series, and two retrospective chart reviews,

including autopsy findings. The majority of them
described the neurological manifestations associ-
ated with pellagra, such as myoclonus, catatonia,
truncal ataxia, rapidly progressive cognitive decline,
cerebellar signs, pyramidal signs, oppositional
hypertonus, hyperreflexia, apraxia, dysarthria,
tremors, nystagmus, extrapyramidal symptoms,
spasticity.”8?-3'associated in 13 cases with Marchi-
afava-Bighami disease and/or Wernicke-Korsakoff
disease. The clinical features included confusion
and/or clouding of consciousness, marked oppo-
sitional hypertonus (‘gegenhalten’ The psychiatric
manifestations included apathy, confusion, depres-
sive and anxiety symptoms as described in Table
2. The autopsy findings of suspected pellagrins
were laminar cortical necrosis with vacuoles and
astrocytosis in the second and third layers of the
bilateral frontal cortices, suggesting Morel's laminar
sclerosis.?®* One report mentioned the central chro-
matolysis in the neurons corresponding to cerebral
pellagra, fibrillary astrogliosis in the tegmentum of
the brainstem similar to that of Wernicke's enceph-
alopathy®' while only neuronal chromatolysis was
reported on one study.?associated in 13 cases with
Marchiafava-Bignami disease and/or Wernicke-Kor-
sakoff disease. The clinical features included con-
fusion and/or clouding of consciousness, marked
oppositional hypertonus (‘gegenhalten’ In terms of
neuroimaging findings, the computerized cervical
tomography showed multiple lipomas of homoge-
neous aspect up to the sternal notch '>. A CT of the
brain identified abnormalities of the cerebral cortex
and diffuse spots around the cerebral ventricles in
one of the reports ™ while in another report, a CT
brain showed frontotemporal atrophy 2.

DISCUSSION

To the best of our knowledge, this appears to be
the first attempt to understand the development
of NEPM in pellagra. The symptoms of depression,
anxiety, and psychosis may not be noticeable during
pellagra because of unawareness of NEPM until
the full-blown pellagra manifests. Because alcohol
use remains the most common cause of pellagra
in the contemporary world, the focus of treatment,
therefore, revolves around the management of

mrj U My Research Journals

135 Volume 25 | Issue 2 | 2022



Nonencephalopathic Psychiatric Manifestation and Response to Niacin in Pellagra: A Scoping Review

‘wnuiledg

pue ‘sininewlsp
‘eayJielq -epnjoul
pinoys ag jo peul
9yl -dzd pue
SpPIWEeUIODIU YHM
ApoInb panjosal

9sed auo ul D33
uo Ayjedojeydsoug
pue ‘ssed | Ul

1eyi uonejussaid "9sed | A|uo ul e|xele 'sesed ¢ ||e ul sav - $8 zosed ainjelall|
snoullep e yum eaydie|q ‘sesed winuleg ‘uonelbe g deH pue JO MBIABI PUB 4 ZLOTZ 'V DIAOMA|
SAv peysssed ||v g ulsiiewlsdg ‘uoneiusiosiq  AIH ‘'s@v -Lesed v9 ) vsn S91U8s 9seD ‘WIN Weyp|o
uoneiusuws|ddns
uloelu aAl@d9l
p|noys
Ayiredojeydaous
10 subis Buimoys
sjualed oljoyoolje
pue paysilnou|en Ayredojeydadus uoindwnsuod
‘uonejusws|ddns S, 9XDIUISMA |oyoo|e pue
uioeIN Agq suuoiduwAs swordwAs “Qusuwiredud| uonlanujew [gz]l z10Z' 12
||e Jo uollnjosay 21WesAs oN Alowswi ‘uoisnjuo)d EIEVCIS 08 L aouel uodai ased 18 3 IMSAO|PIYD
's9sed JO (9699) |eMeIPYLIM
9% Ul pasoubelp sem 1ybBlomispun  |oyodle parediduiod sniels
elbe|ad ‘syusnned  (%6l) EOYJIEIQ ‘AYyredojeydaous |euolllinu Jjood
SAV Ul MalAal ‘(% 00L) S, 9YO1UISAA pue wsijoyoo|e M3INBJ 1Ieyd 126102
Heyd yeak ¢ uj siljewad  ‘uoisnJuod ‘winuieg oluoIyD - Y62 elpu| oAnDadsollay  ‘|e 18 eywlisieN
sisoubelp
|ennualayip e
paJ1apISUOd 8g 0} squul|
s| eiBe|jad ‘sayse. ay3 19A0 ysel
snojewaylhie e pue ‘Buinsem £.S10Z
pue uolIsNjuod slosnuw Ayredojeydadus e 19 S 1yonbel
Y3IM sdIjoyoole “uauliedudl |, SOYDIUISAA ‘UOISNUOD wisijoyoole ‘S e11YSouly)
JIUOIYD U]  JuUdBWBAOW 9AF ‘uonejusnosiqg oluoIyD 19 L ueder 1odas ased ‘N epesa]
suolelsajiueud wnuiep
|eunssiulonsen  pue Ayledojeydaous
pue Buipn|oul (s1eah)
Apnis aya jo Bulpul} |edibojoleudlaq suolleisajiuew elbe|ad jo abe azIs Jeak ou
J11S119108B1BYD BY | pa1e100SSY ol1eIydAsq  ABojons ajgeqoid ueay 9|duwies uoibay Apnis jo adAL pue Joyiny IS

elbe||ad Jo (INd3T) suoilelsajiueln dlIelydAsd oiyredojeydadoul 7 :91qelL

Volume 25 | Issue 2 | 2022

136

iences

I Sc

ioura

Journal of Behavi

ian

Ind

’:




Nonencephalopathic Psychiatric Manifestation and Response to Niacin in Pellagra: A Scoping Review

uojssiuwipe Jo
HOOM | UIYUM PSP
1ualled 1sow 8yl
‘Ayredojeydadus

S, 9DIUJISAA PRy JNoy
pue sisAjojewolyd
|euoinapN -buipull
wi9140W 150d

'sBnip g1 iy
yum suonedljdwod
aJel se eube|jod

40 swoidwiAs
suBis 1oj snojined
29 1snWw duQ

‘uolelusws|ddns
uIDeIU Joye PaA|osal
Allennsed Ajuo
‘Ayredojeydadus
snoJbe|jod alanas
Buipuels-buo|

pey uained ay |

‘sisoubelp
[ennualsjip syl
ul paJapISuUod
g p|noys
elbe|ad ‘snieis
|euolINUeU
YiMm selnuswiap
aAIssaibo.d
Alpidey uj

aseasip

Iweublg eAejelydleln
Ayiedojeydaous
S,9321UJMN
SNUO|D0AWI

pue (,usiyeyusbab)
snuoliadAy
|euonisoddo

payJew UuoisnjuoDd

eixayoed
‘sinewtsq

Ayiedojeydaous
snoJbe||ad
swoidwiAs L1sixue
pue aalssaidap pey
os|e Ajjeuoiiippe
juaned suQ
SNUO|D0AW ‘eIXele
‘elnuswiap ‘Ayiede

pagLiosap 10N pey siusined om]

ejuownaud
palinboe
-|e}dsoH o3
anp paiq ‘eale
pasodxa ue uo
uolisn|a Ajeos
‘siewsq
-elbe||ad Jo
9580 9I9ASS Y

uolleuslios|p
‘uolsnjuod

Ayiledojeydaous
snolbe||lad,, se
paquosap subis
|eplwielAd pue
‘'swo1dWwAs Je||agalad
Ylm Ajpueuiwopaid
Jspiosip 11eb pue
ejlpuswiap pideu

paqliosap 10N PaMOYs saseDd ||V

sav -

BUII9S0O|2AD
pue apluieuolyiq

—sbnip
SISo|N2Jagni-1uy s

sniels

|[euonuinu Jood
‘ss|aWIoH ‘4oo0d 0s
Paqliossp 10N Sy

[«4

L e=CIls)

S AlebunH

M3IABI 1IeYD
wanouysod
9AI10adsoJl1al

v

sollas aseD

Jioday ased

M3INBI 1IeYD
9A1109d50.19Y

Jualjeyusabab,)

snuoliadAy
|euolnisoddo
payJew

‘SS8USNOIOSUO0D

Jo Bulpno|d Jo

/PUE uoIsnjuod

papnoul

SaJNn31esy |esiuld

9yl "osessIp
1JO¥esioy]
-OYDIUIDAN 1O
/pue asesasip
lueublg
-eAejelydIeN
YlM sased ¢|
Ul pa1eIoosse,
886l ‘[e 19

‘N nepJlss

6z CLOL
‘e 18 IN ysems

o #10T
“S nopimes

vz CLOC
‘le 1o | sedey

137 Volume 25 | Issue 2 | 2022

mrj U My Research Journals



Nonencephalopathic Psychiatric Manifestation and Response to Niacin in Pellagra: A Scoping Review

‘uioelu
1o} puewap ay3
91en9|8 A[30a11pul
S|oA9| aulwelyl
BSAISS90X AloAlle|al
asnedaq ujoeju
INOYIIM BuluIelY] JO
uoljeJisiuluipe ayy
J21ye dojansp ued
elbe|jad o1joyoo|y

Ayredojeydadus
S3D1UJSA O Je|IWIS
wiaisulelq ayi Jo
winjuawbal aya

uj sisoljpbouise
Asejuqly ‘esbejad
-opnasd oljoyoo|e 4o
elbe||ad |ei1ga492 01
Buipuodsallod
suoJNau ay1 Ul
SISA|01eWOIYD
AljeJiuad

pamoys Asdoiny

‘uieIN
Buipn|oul Adessyl
UluelAIINW

Jo sAep maj e
UIYUM paAjosal
SWOoldWIAS ||

"SISOIO[OS Jeurwe|
S, [9I0]A Sunsadans
‘59013109 [BJUOIJ [BIJR[Iq
9} JO SIaKe] PIIY) pue
PUO099s o} UI punoj

SeM SIS0IA001ISE pUR
SO[ONJBA }IM SISOIOOU
[€91}100 JeuTwe] YT,
‘Ayyedoreydoous eidejjod
pue Ayyedojeydooud

S OOIUION YHM
JUQ)SISUOD ATIM

sgurpuy Asdony

‘skep (o 19y Yo

eale
pasodxa-uns
pue adoe} ay}
uo uolss| Aleos
J1101819) JodAH

UOISa| UIMS ON

eaje
pasodxa-uns e
ulsinewlssg

eaysleiq

‘elINsAp ‘uBbis
Msuigeg aAnisod
‘eIxalja4io9dAy
‘SNUO|D0AW ‘slowdall
‘eixele ‘uolneiusiiosig

‘shep

0L 1oye paip wusined
9y 'SNUO|D0AWI
‘eixa|yo449dAy
‘A1o1iseds ‘wunuiag

‘Ayredojeydaous
S, 9%21UJSAN 4O Med
e se snUojdoAW
pue ‘snubeisAu
‘eldo|dip ‘eixely

winui|aq ‘eixeie pue
yooaads jo eixeidy

sav

sav

sav

Auloloaiisen
pue sav

99

oy

4/0%

LS

L

ueder 1oday ased

1iodal
ueder ased Asdoiny

140dal ased

uspams

1iodal
ueder ased Asdoiny

s SL0¢
‘e 19 M Mded

s 8L6L
‘e 19 |\ ebOy

2z €00 'Ullay L
plbu| pue
ualibus|lepn
euueor

¢z 0l0Z ‘I8
19 ‘7 IyseAeqoy

Volume 25 | Issue 2 | 2022

138

iences

I Sc

ioura

Journal of Behavi

1an

T
£




Nonencephalopathic Psychiatric Manifestation and Response to Niacin in Pellagra: A Scoping Review

alcohol use disorder in such patients. The subtle
psychiatric manifestations are often presumed as
a part of alcohol use disorder which could further
go unnoticed due to delayed help-seeking by
patients, an emergency presentation, and over-
lapping symptoms of alcohol withdrawal delirium
or encephalopathy®. However, subsuming such
subacute depressive and anxiety symptoms under
the subsyndromal delirium without investigating
extrapyramidal symptoms and electroenceph-
alography (EEG) would hardly help the clinician
understand the course of the illness. The exact
relationship between niacin deficiency and the
pathogenesis of depressive or psychotic symptoms
is unclear, however many underlying hypotheses,
such as neuronal insult through direct cytoplasmatic
damage, secondary axonal change, and indirect
evidence of chromatolysis in the region of the
pons, and activation of the immune-inflammatory
pathway have been contemplated.3?

Summary of Evidence

The NEPM can range from depressive, psychotic,
or anxiety symptoms to confusion and disorien-
tation. The psychotic symptoms may not always
be associated with encephalopathy or delirium
as noted in a few reports3"13 and are difficult to
tease out at times from subacute delirium.?® It is
interesting to prospectively follow up the course of
illness in suspected patients with pellagra without
dermatological manifestations and treat them with
niacin up to 150-300 mg/day while monitoring the
urinary metabolites of serotonin and niacin. Mention
of depression, neurasthenia, irritability, and apathy
reflects the classical endogenous symptoms of
depression recorded during the evolution of pellagra
in reported cases? and could help us in improving
the understanding of a few subtypes of depression.
Further rapid response and rapid resolution of
psychiatric symptoms with niacin replacement is
a characteristically unique finding in the context of
pellagra.®>" Routine supplementation with niacin
among alcohol use disorders is an area worth explor-
ing in future prospective studies.

An immune-inflammatory biochemical pathway
underlying the psychiatric manifestations of pellagra
is partly related to the conversion of tryptophan to

niacin and requires a brief discussion here 33143435,
Niacin deficiency can activate the liver enzymes
- tryptophan dioxygenase (TDO) and indolamine
dioxygenase (IDO), causing tryptophan to undergo
oxidation via the kynurenine pathway. As the brain
cannot synthesize tryptophan, its unavailability pre-
disposes to the development of a hypo-serotonergic
state that possibly manifests as lethargy, dysphoria,
sadness, and anhedonia.?® It is also true that TDO,
a rate-limiting enzyme of kynurenine synthesis, is
upregulated by glucocorticoids under a pro-inflam-
matory state in pellagra. In such circumstances, the
tryptophan is metabolized into kynurenic acid (KA),
and quinolinic acid (QA) which acts as an N-methy!
D-aspartate (NMDA) antagonist, and agonist,
respectively.’” Lower KA/QA ratio initially predis-
poses hyper-glutamatergic state due to reduced
bioavailability of tryptophan and worsening of
depressive symptoms that are further amplified by
reduced energy utilization in the absence of niacin,
and its end-product nicotinamide adenine dinu-
cleotide phosphate (NADPH).38 Chronic deficiency
of tryptophan worsens the pro-inflammatory state.
The body tries to establish homeostasis through
activating anti-inflammmatory cytokines by reversing
the KA/QA ratio that develops a hypo-glutamatergic
state and psychosis-like symptoms in the course of
Pellagra.*® Since most cases of pellagra are induced
by regular alcohol consumption, its withdrawal leads
to glutamatergic toxicity associated with gamma
amino butyric acid (CABA) scarcity.*° Such a rapidly
fluctuating shift in KA/QA ratio could create a state of
disorientation and confusion that tends to respond
quickly to supplementation with niacin, and small
doses of GABA facilitators such as benzodiazepines.
The reversal of the hepatic kynurenine pathway by
the end-product NADPH inhibition also results in
the rapid resolution of psychiatric symptoms. One
more interesting hypothesis is intermediate haem
precursor 5- Amino Levulenic Acid (5-ALA) which
acts as a powerful inhibitor of GABA, leading to
worsening of the hypo-serotonergic state that can
produce non-specific anxiety symptoms in pellagra
apart from photosensitivity of pellagrous derma-
titis.?2 Another potential contributor to serotonin
deficiency in this cascade is a possible impaired
decarboxylation of the immediate serotonin pre-
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cursor 5-hydroxytryptophan by the pyridoxal
50-phosphate-dependent aromatic L-amino acid
decarboxylase (ALAAD), whose activity is impaired
in (functional) vitamin B6 deficiency and explains
the supplemental role of vitamin B6 in the treat-
ment.32

Although current evidence is mixed regarding
niacin replacement in cases of depression and psy-
chosis 4% the biochemical changes postulated for
pellagra could help us to unravel the neurobiology
of a subset of independent psychiatric disorders.?
Recently in a case of Crohn’s disease, abnormal level
of 5-OH-indoleacetic acid in a 24-hour urine test,
and metabolites of 1-methyl nicotinamide, and the
ratio of levels of 1-methyl-2-pyridone-5-carboxam-
ide to blood creatinine are proposed as biomark-
ers for pellagra“4. Niacin has also been implicated
in non-pellagrous depressive disorders in recent
studies; therefore, these biomarkers also provide a
ray of hope to assist in diagnosis of psychiatric disor-
ders. Future studies should look at the consistency
of depressive and psychotic symptoms as discussed
in this review and the role of niacin replacement in
their reversal.

Limitations

The review is focused on selected psychiatric man-
ifestations i.e., depression, anxiety, and psychosis
during pellagra. There is a paucity of data and also
it is difficult to distinguish anxiety, depressive and
psychotic symptoms from a broad gamut of enceph-
alopathy, therefore, the overlapping symptoms
reported in a few case reports could be the limitation
of this review.

CONCLUSION

It is crucial to timely recognize the importance of
differentiating encephalopathic and non encephalo-
pathic psychiatric manifestations of pellagra. While
encephalopathic presentations are acute, the non
encephalopathic presentations could be subacute to
chronic. The indirect involvement of the kynurenine
system and niacin supplementation’s effect during
evolution of subacute psychiatric symptoms requires
further research. Therefore, the commonly occurring
depressive, anxiety, and psychotic symptoms in an

individual with chronic alcohol consumption should
be assessed, and investigated carefully for possible
niacin deficiency. The possible role of niacin supple-
mentation in subacute presentations of NEPM in
pellagra cases could potentially halt its progression
to encephalopathy by correcting the underlying
biochemical imbalance. In future, this association
may be supported by measuring 5-hydroxy trypt-
amine (5-HT), 5-hydroxy indole acetic acid (5-HIAA),
cortisol, and immune-inflammmatory markers in
serum, cerebrospinal fluid, and platelets. Rapid
identification of psychiatric symptoms supported by
investigations on the immune markers, and treat-
ment with nicotinic acid should also be attempted
independently in a subgroup of psychiatric dis-
orders where the shared immune-inflammatory
hypothesis is contemplated.
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