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Association between neutrophil to lymphocyte ratio and older
patient with dementia in Buddhasothorn hospital

Chatchada Thongpusawan
Buddhasothorn hospital

Background

Alzheimer’s disease is the most common
cause of dementia in the elderly and is becoming
increasingly prevalent in Thailand. It leads to
progressive decline in cognition, memory, and
behavior, significantly impacting patients,
caregivers, and legal or financial management.
Recent evidence suggests that the neutrophil
to lymphocyte ratio (NLR), a marker of
systemic inflammation, may be associated with
the pathophysiology of Alzheimer’s disease.

Objectives

To investigate the association between NLR
and dementia, and to compare NLR values
among patients with Alzheimer’s disease (AD),
vascular dementia (VaD), and non-dementia
individuals.

Methods

Aretrospective study was conducted from
October 1, 2019, to September 30, 2023,
including patients aged 60 years and older
diagnosed with dementia at Buddhasothorn
Hospital by neurologists. Demographic data,
risk factors (such as diabetes, hypertension,
and atrial fibrillation), and NLR values were
collected and analyzed.

Results

A total of 83 dementia and 106 non-
dementia patients were included. The dementia
group was older (74.38 + 8.89 vs. 70.21 + 7.49
years, p<0.001) and had significantly higher
NLR values (3.36 + 4.97 vs. 1.53 + 0.58,
p=0.001). Subgroup analysis revealed that
patients with AD, VaD, and other types of
dementia all had significantly higher NLR
compared to the non-dementia group.
However, no significant differences in NLR were
observed among the dementia subtypes.

Conclusion

NLR was significantly elevated in dementia
patients compared to non-dementia individuals
(p<0.001). Elevated NLR was consistently
observed across all dementia subtypes, including
AD and VaD, suggesting a potential role of
systemic inflammation in the pathogenesis of
dementia.
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elderly, dementia, neutrophil to lymphocyte
ratio, Alzheimer’s disease, vascular dementia
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2. fthelasumsitiadeunnigdivuunmses
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5. wﬁlmumﬁiﬂmmamumum (chemotherapy)
9g¥NIaNTVINIY

6. NVI&J‘UEJ&J@IUL’J‘US“LUEJuvLiJﬂSUﬂ’Ju
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1. dmiudeyagiussvinsenans, lsausednd

Tawn Mean, Standard deviation, n1siU3auLieu
5513190l median and interquartile ranges
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19 (lymphocyte) #i¥nldludondutans(CBO)
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dusun1Titiade "probable VaD %3e VaMCl"
(PaNQUTt AHA/ASA) FasfiauduiusiBanand
TARUTENIUMANITNARMFaRaNRY (W L3A
waendonaue) fun1sEuiiazunNsoIvNeE?
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naRALEAENDITIUAUNLTAN YA Alzheimer
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- Parkinson's disease dementia (PDD) #*2°:
mauauaqLaawwmuwﬂummaisﬂwwsﬂuau
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Task Force recommendations):
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1. mvitadelsanisiudu (diopathic PD)
AALNEIILANIE (WU Queen Square Brain Bank
criteria 4158 MDS Parkinson's Disease criteria)
Iiﬂwﬁﬁué’uaﬂﬁaﬂudﬂLﬁuﬂﬁavﬁﬁaﬁﬂWi
bradykinesia 'i:um‘u rigidity Lag/139 rest tremor

2. Amzaupuden (dementia syndrome) 7l
WaiunuluvsunvedlsansAuduiildsunis
Aaduuan T,mEJLﬂumimaasmaamiﬁusmmilﬁu
Fuegnedneg wavsifiulegeeiiies

'ng 1 3" (1-year rule): Wiflousn PDD ven
InAMzaNde Lewy Body (DLB) Ine 81013
mmamaimaq PD maamﬂﬁuuamauaa 1 Y riou
nMsBuiinmraveaden mnnmraueLdouiniy
nounsansaunveIn1smenesniely 1 1
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finazdnlu DLB wendine: ﬁugmmﬁzw
Usza1vaes PDD drulugde Lewy body/
alpha-synuclein pathology PDD Way DLB &
Snuagnanersinefivideutufonisavauves
Ol-synuclein inclusions (Lewy bodies) Wagn1g
azul,awuaaﬂivam

Fanmmustuazipiosilowasy (Biomarkers/
Ancillary Tests):

- Dopamine transporter uptake (SPECT/
PET): nsanasvesnsdulamniunsiualesines
Tu basal ganglia LusuaTves DLB (Al 78%,
ANTUNE 90% TunsHenan AD)

- 123I-MIBG myocardial scintigraphy : ﬂ\‘i%

amzmlaviaduUszam sympathetic Duineush
ﬂ‘U‘UEﬁU‘UﬂWi’]u’ﬂQU PD (AMAILNE N1 80% Tu
A1sLen PD aaﬂmﬂm’suwﬁﬂuauau‘]) waztu
biomarker U383 DLB

- Polysomnography (PSG) : gufun1g REM
sleep without atonia (RBD) Fadu biomarker
U49%999 DLB RBD #A11UTILNE vgadmiv
alpha-synucleinopathy

- MRV/CT : wunssnwnlassaing medial terporal
lobe Wlgrawudnsily PDD/DLB iafieuiu AD

- FDG-PET : finmsdunglaamlngsaamien
AunlTanasvesnanssuluduesdIurinenoe
(occipital activity) wagfdnginu "cingulate
island sign" (N135NWIUTNI posterior cingulate
region Bildreudnsd) Fadudnuamanizves DLB
NAN13I98

%auaﬂsvmmmamisuammemmmavauaal,aau
‘vmm*a 60 YUy mlm‘iumiauﬁ]asmi‘sawmma
Wwﬁiaﬁi Wsuiflsuiungueuauiiieny 60 Wly
ﬁ"l,uwmvauamaau Ll:ual,ﬂumms dementia 83 51¢
Non-dementia 106 18 Suandumsad 1 wuh
Uade 5 Soane adudedsaum wlavesuusi
WRATIMEAF) lspviaonidonatssazlsansiu
& liflensusnsnaiussiaesngs dautiadoses
91gvgnulungy Dementia auﬁmﬂmﬂﬂd%ﬁa
Wiguriu ﬂam Non-dementia (74.38+/-8.888 Loz
70.214+/-7.492 ude) wazdadeidedlsannusiu
Tatings uazlushiludengaiimuinnnilungu Non-
dementia

M13199 1 JayauszynseansveUienay Dementia lW3suiiieuiu Non-dementia

Parameter Dementia Non-dementia P-value
Gender
- Male- no.(%) 24 (28.9%) 21(19.8%) 0.145
- Female- no.(%) 59 (71.1%) 85 (80.2%)
Mean Age - yr (SD) 74.36 (8.888) 70.21 (7.492) <0.01*
Risk factor
- HT- no.(%) 50 (60.2%) 83 (78.3%) <0.01*
- DM- no.(%) 34 (41.5%) 39 (36.8%) 0.515
- DLP- no.(%) 33 (40.2%) 81 (76.4%) <0.01*
- AF- no.(%) 2 (2.4%) 2 (1.9%) 1.000
- Old CVA- no.(%) 15 (18.1%) 1 (0.9%) <0.01*
- Parkinson disease- no.(%) 6 (7.2%) 1 (0.9%) 0.045
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an31971 2 Wumssuansnuduiusves NLR Tu
ﬂa:i,JDemen‘ua L‘VIEJ'Uﬂ‘Uﬂa:i,J non-dementia WU
1uwﬂwﬂawlmumi’auaasmum% Dementia
uuuamwmumaa Neutrophil %8 Lymphocyte i

g9ndInga non-dementia eg9ildANSETA
(3.3617+/- 4.965 versus 1.5347+/-0.5776; P-
value=0.001)

M19199 2 Auduiusvessnsduiivsilanedulnlednlungy Dementia uay Non-dementia

Parameter

Dementia

Non-dementia P-value

Mean N/L ratio (SD)

3.3617 (4.965)

1.5347 (0.5776) <0.01*

Lﬁaqmﬂwam'ﬁﬁﬂmmmé’uﬁuﬁyaa NLR Tu
n&al Dementia kg Non-dementia HuiAULAN
#19 fusgaildydAgynedna meiTednins
’JLﬂi’]u‘mwuLG]EJLWE]LL&JﬂI‘iﬂGUENﬂaiJ Dementia tJu
Alzheimer’s disease (AD), vascutar dementia
(VAD) way other dementia L‘W@L‘VIEJ‘UﬂUﬂan
Non-dementia fauansly ans1eii 3 wuintoya
ﬂsvmﬂsmyamsuamqm AD, VAD uag other
dementia Huilengfinnniings Non-dementia

Waviun wazdanuuananueg 19lted 1Ay v
‘ﬂ%mﬁm Loiun Tungu AD figUaelsa HT uag DLP
fitlosnn LLmJ old CVA 11nA71 non-dementia,
lungu vAD tuflsruau HT wag DLP foundn us
1 old CVA wag Parkinson disease mm’mﬂau
non-dementia, Tuﬂamammamﬂu other
dementia WUI1I1UIU mha DLP 1a8n3 s DM
ey old CVA mnn’mmamwﬂmam non-
dementia

M13199 3 Yayauszunseansienaiulsa AD, vAD uag other dementia Liguiiungy Non-dementia

~

Parameter AD Non- vAD Non- Other Non-
dementia dementia | dementia | dementia
Gender
- Male- no.(%) 9 (29%) 21(19.8%) | 7(46.7%) | 21(19.8%) | 8 (21.16%) | 21 (19.8%)
- Female- no.(%) 22 (71%) 85 (80.2%) | 8(53.3%) | 85(80.2%) | 29 (78.4%) | 85 (80.2%)
Mean Age - yr (SD) | 74.71 (9.332) | 70.21 (7.492) 75.3(8.629) |70.21 (7.492)
median Age-yr (IQR) 72 (65-77 | 68.5 (64-75)
Risk factor
- HT- no.(%) 17 (54.8%) | 83(78.3%) | 7(46.7%) | 83 (78.3%) | 26 (70.3%) | 83 (78.3%)
- DM- no.(%) 11 (35.5%) | 39 (36.8%) 3(20%) | 39 (36.8%) | 20 (55.6%) | 39 (36.8%)
- DLP- no.(%) 13(41.9%) | 81(76.4%) | 4(26.7%) | 81 (76.4%) | 16 (44.4%) | 81 (76.4%)
- AF- no.(%) 2 (6.5%) 2 (1.9%) 0(0.00%) | 2(1.9%) 0 (0.00%) 2(1.9%)
- Old CVA- no.(%) 4 (12.9%) 1 (0.9%) 6 (40%) 1 (0.9%) 5(13.5%) 1(0.9%)
- Parkinson 1 (3.2%) 1 (0.9%) 2(13.3%) | 1(0.9%) 3(8.1%) 1 (0.9%)
disease-no.(%)

o
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A15197 4 wansHaruduRLSYes NLR Tuglae
AD, VAD Lg% other dementla msmﬂma:u non-
dementia memmmamumumm NLR fiznnn
11ndu Non-dementia mwmammuaamwmq
a4t wazfioth NLR wnUSeuiisulungueesues

dementia (AD, vAD uag other dementia) M
JENINGUERY thudlen NLR sinefusdelsl wuin
A1 NLR Ty AD, VAD ua other dementia 1l
AULANFANNAUDE NN AR NIIEDA

M19197 4 HamNFNRLSYe NLR Tungu AD, VAD uag other dementia Wigufiungy non-dementia

Parameter AD Non-dementia P-value
Mean N/L ratio (SD) 3.0108 (2.57662) 1.5347 (0.57760) <0.01*
Parameter VvAD Non-dementia P-value
Mean N/L ratio (SD) 1.9355 (1.4722-3.75) 1.4666 (1.1395-1.7635) <0.01*
Parameter Other dementia Non-dementia P-value
Mean N/L ratio (SD) 3.8853 (6.969) 1.5347 (0.5776) 0.048*

afusema
miﬁﬂmﬁ:ﬁ’s’maﬂazmﬁﬁammmﬁuﬁuﬁ‘maq
neutrophd to lymphocyte ratio (NLR) IumJ’JEJ
‘mmmsmmm 60 U mlmumsauma'sfmmav
Aoaoy (Dementia) L,Ussmmsmﬂumma ‘vmma
uinndn 60 Jauly Aldiiniag auauaam
(Non-dementia) Wmﬂuﬂamma Dementla uu
A1 mean NLR 3.3617 (+/- 4.965) szummmw
&y Non-dementia 1. 5347 (+/- 0.5776) pg194
HedAyn1eada (P<0.01) Faduusiunsdnu
Tusfnvasmmuzuns Buonacera A. kay Zahorec
R. 67 fiuanadiedn neutrophile to lymphocyte
rat|o (NLR) 13 |nﬂammatory marker ‘1/11‘31141’3?1
‘Vmﬂ’]i’e]ﬂL?{ULLauﬂ’]S@ﬂLﬁULiaiﬂm’]\ﬂ waziiloth
TOYANNILATIY mwmmmjﬂqmawaamau
dementia wu31lsa AD WudlA1 NLR ganin
Non-dementia group 7l 3.0108 (+/- 2.57662)
way 1.5347 (+/-0.57760) Augd1su Feaenndes
fUsiseues Ay Oscar Hou In Chou fivilu
9N wiardaINInuI1 NLR 295U AD s18lnyl
A1 5.44 %aaaaﬂwﬁﬁfaﬁﬁﬁmﬁmﬁwﬁu
n&§y non-AD' LLavmmﬁ]&mammv Halazun®*
LarAUEYDY Saglam Aykut®® tseeansanyn
vilungudszynslu Ussmadu dosns 80d
013N wazwasiiu AtlA1 NLR daus 1-4 mumm
wannmaneuazUsznsiilddnuites esnsann

nMsANIYeIAME Kuyumcu wuan NLR laifinans
dusiusegnslitlodAgnieadfnulsn Alzheimer’s
disease!!

mﬂmsﬁﬂmumaqm%wm’l NLR Tung
mamqﬂs“mﬂﬂmmma 60 ‘Usuulﬂ ‘vﬂm‘ums
adedu Alzheimer’s disease ‘LJ‘L!@EJ“VI 3.0108
mu‘l,uﬂauiiﬂaaaauqm VAD La¢ other dementia
uuﬂwmmm NLR wmmmam Non-dementia
VNﬂLLa A1 NLR asm 1.9355 @y 3.8853
AIUAIAU ‘UQLUWUEHJ@IM@J way iummsﬁﬂmauq
Fviludnusienfunneu Tuwisedugneu
niagld NLR lunsidSeuiieugUlenay Tsada
loes (Alzhelmer s disease; AD) LLa‘“m’J“Ui
YIUUNNTBLaNTIY (MCI)*2 RURD§

\Hosneuasedifunisinewuudounds
(Retrospective study) WU baseline characteristic
Y83NgH dementia L718UfiU non-dementia group
fanuusnsineiuleglungy dementia o guay
Iﬁﬂwaa@Laamauaaﬁmmd'}ﬂéu non-dementia
LLa“IiﬂmwmuLLavlwuuasmmﬂau non-
dementia iauaﬂuﬂamaawmu Alzhemer’s
disease, vascular dementia g otyher dementia
Lﬁ@LﬁEJUﬁUﬂEj&J non-dementia Hudl baseline
characteristic fiuananauiy yonantudun
193a189N17U T2 UTEAUAIUTULTIVDINTIL
aveadonlsinasdu TMSE, MMSE %38 MOCA test

~
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sudadahifinsfnmanudiiusvesengiouiu
Sydfu NLR sfatfuin NLR Vllmmmﬂaauaumuimw
Sunltufandusdglunsdansasnnyaues
Gouls ethilsfmuenaazldanunsatsuaniesh
IﬁﬂﬁLfJummmsuaqmawamau?iaulﬁ \esan
Suauaﬂiﬂﬂﬂiummumﬂmﬂﬂu‘luﬂamaa Ty
auﬂﬂmmii}”mmiﬁﬂw’maﬂ NLR LUy prospective
cohort study sadseaiasauinu multi-center
e lile Toyavosszwalnauazianimunduy
Lﬂiawawlmmm’lﬁmamiumiﬂmﬂiaﬂu
Ussinelnesioll
nMsAnwdanunsadulglun1svauinig
ANNTBINI1IE auauaaﬂumﬂwmmamma
110N 60 FAUU Tslenunshug s
i3osiiolunsiansedug W MMSE, TMSE wae
MOCA test wiawfinuszansnnlunisteddedy
ma“a:uaqLaam,wa‘l,mmalmumimu,aiﬂmasm
s Famsduen muiimstnulnglaldeie

Iummammmwmmwmulm maamﬂamﬂu
uIEJUWEJV]’Nﬁ’]ﬁ’]imﬁGUIﬂFJLQ‘W’]u miammmauﬂw
g991¢ (geriatric clinic) LwamLLaﬂmmWﬂmmﬂu
ag%aa;ﬂqqqaﬁuﬂszmﬂm
#3UNAN13IY

nsAnumANuANTUSYes neutrophil to
lymphocyte ratio (NLR) Tuwmwumamﬂmﬂ
60 U wlmumswwmmma ELRIGE
(Dementia) L“Ui‘EJ‘ULVIEJUﬂUNU’JEJVliJEJ’]EJiﬂﬂﬂ’N 60
Ful Alsifinnzauoaden (Non-dementia) #u
7171 NLR lungy Dementia uummmmwamm
Hed1Ayn19a@ne uag LN@ﬂﬂH’]LWNLMNﬂ\‘IIiﬂ
Alzheimer’s disease (AD), vascular dementia
(VAD) wag other dementia ‘ZNL‘UUﬂalIEJEJEJ‘UEN
n&ay Dementia UUWU’JWNmaJIiﬂ (AD, VAD ua
other dementia) usinefilen NLR waqmwﬂam
Non-dementia ammuamﬂﬁquaammwm
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