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Abstract

Backgroud : High blood pressure is a common chronic disease with increasing tendency. In
treatment, thiazide drugs are used as monotherapy or in combination with other drugs. The most
common adverse reactions are hyponatremia, which can lead to illness and death. The hyponatre-
mia screening tool (ABCDF-S score) requires validation to expand its general use.

Objectives : To study the associations and risk factors associated with hyponatremia in hyper-
tensive patients using thiazide diuretics and to verify the validity of the hyponatremia screening tool.

Methods : A retrospective cohort study, descriptive statistics were used to test the hypothesis:
Chi-square, oddis ratio to calculate risk factor association, and receiver operator characteristic (ROC)
curve to assess the overall efficiency of the instrument to predict hyponatremia. Data of hyper-
tensive patients using thiazide diuretics were collected from a patient database from a hospital in
Phrae province. For the period from 1 October 2016 to 30 September 2019

Results : An analysis of risk factors associated with hyponatremia and screening scores based
on the ABCDF-S score were evaluated in the high-risk group (score > 8) demonstrating sensitivity,
specificity and accuracy: 88.81%, 84.13 and 86.62, respectively. In the low-risk group (score < 6) sen-
sitivity, specificity and accuracy were shown to be 84.13%, 88.81% and 86.62, respectively, which
were within the statistical criteria. Cut-off scoring to predict high- and low-risk groups confirmed
according to AuROC data 98.06%

Conclusion : The ABCDF-S score tool can be used to predict hyponatremia with good accu-
racy when tested in all patients. Clinical pharmacists and physicians can easily assess the risk of
hyponatremia. This tool should be considered at the beginning of prescribing thiazide diuretics for

maximum benefit.

Keywords: validation; hyponatremia; thiazide diuretics
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louA anglviuluionas (hyperlipidemia) g Ui

vaonienaNes Lsalagess war ludedniaugun-

moad (rheumatoid arthritis) AaANURNUFIVYDING

goanguuanslumsem 1

. U (n=269) an1zlubeuly Lifianzladeulu
vaya o (n=143) \doan (n=126) P-value

angLade + SD (1) 65.75 + 10.34 68.22 + 10.23 62.94 + 9.76 <.001
WA, 31uIu (Souaz) 162 (60.22) 109 (76.22) 53 (42.06) <.001
fuunanieiade « SD (n./u?) 2345 +4.12 22.78 + 3.79 24.22 + 4.34 <.001
Wavd, S1uau (Gevar)

Asian 269 (100.00) 143 (100.00) 126 (100.00)
viiaetulannizngy thiazide, 91uu (Faway)

HCTZ 269 (100.00) 143 (100.00) 126 (100.00)
vume1tulananizngu thiazide, 91uau (Souaz)

wNnImTeWnAu 25 un./3u 198 (73.61) 138 (96.50) 60 (47.62) <.001
N15lAsUe1saY, 3w (away)

ACEIs/ARBs 148 (55.02) 73 (51.05) 75 (59.52) 0.382

Tricyclic antidepressants 16 (5.95) 11 (7.69) 5(3.97) 0.866

NSAIDs 58 (21.56) 20 (13.99) 38 (30.16) 0.053

SSRIs 6 (2.23) 4 (2.80) 2 (1.59) 0.796

BZDs 66 (24.54) 39 (27.27) 27 (21.43) 0.075

Statins 129 (47.96) 50 (34.97) 79 (62.7) <.001
TsAsau, 3wy (Sewaz)

lofuludongs 192 (71.38) 91 (63.64) 101 (80.16) 0.315

UMY ﬂjﬁﬂ‘ﬁ' 2 138 (51.30) 70 (48.95) 68 (53.97) 0.463

gURvavaandenaNes 88 (32.71) 58 (40.56) 30 (23.81) <.001

Tni3ess 108 (40.15) 73 (51.05) 35 (27.78) <.001

iladumansess 31 (11.52) 17 (11.89) 14 (11.11) 0.161

Foudou 57 (21.19) 34 (23.78) 23 (18.25 0.110

ToBNLAUFUINDLA 5 (1.86) 3(2.10) 2(1.59) 0.897

N6 28 (10.41) 13 (9.09) 15 (11.90) 0.144

lsnaudn 7(2.6) 5 (3.50) 2(1.59) 0.763

Wilareundunan 8 (2.97) 5 (3.50) 3 (2.38) 0.255

At ACEls: angiotensin-converting enzyme inhibitors ARBs: angiotensin Il receptor antagonists
BZDs: benzodiazepines HCTZ: hydrochlorothiazide

NSAIDs: non-steroidal anti-inflammatory drugs

SSRIs: selective serotonin reuptake inhibitors
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37UU (N=269)

Jasedes
Odds ratio 95%(Cl of odds ratio P-value
918 (= 65 1)) 4.37 2.54-7.54 <0.001
LNAIEYS 4.42 2.54-7.72 <0.001
ftinanie (<18.5 kg/m?) 1.33 0.59-3.08 0.453
leduludonas 0.43 0.24-0.78 0.003
Wy wiadl 2 0.82 0.49-1.36 0411
NIRRT IRl EHEN 2.18 1.25-3.85 0.004
TniSess 2.71 1.58-4.67 <0.001
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ToBNAUIUINBEA 1.33 0.15-16.13 0.757
el 0.74 0.31-1.75 0.451
YUIA HCTZ 225 Un./ U 30.36 11.41-100.10 <0.001
ACEIs/ARBs 0.71 0.42-1.18 0.163
Tricyclic antidepressants 2.02 0.62-7.60 0.198
NSAIDs 0.38 0.19-0.72 0.001
SSRIs 1.78 0.25-20.00 0.503
BZDs 1.38 0.76-2.52 0.266
Statins 0.32 0.19-0.54 <0.001

A1ge ACEls: angiotensin-converting enzyme inhibitors
BZDs: benzodiazepines

NSAIDs: non-steroidal anti-inflammatory drugs

ARBs: angiotensin Il receptor antagonists
HCTZ: hydrochlorothiazide

SSRIs: selective serotonin reuptake inhibitors
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2. mInaudauwSasiladansas (Validation)
n¥rnienesitladodsaiomaud ingy
granaiasidadonuiliazuuunisAansoaniy
\nauTiveuA3esiio ABCDF-S score léiuA
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WANEYS (no = 0, yes = 2)
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Anuusiug1veaaiosiiolunisAInazILYeg
ormadasuandlumsnedl 3 lunguieSesdiona-
nsalifinnuidssgauingiisinansledeslu
Fondnfeay 97.69 (127/130) dunguilinieile
Aansaiindauidssinugeiinanglafen
fnfevag 6.19 (7/113) nsUsuAnsyiunensiin
amelafenludoadniolioguuiiugnuuesnis
Fuansoluil: (106 + 127)/(113 + 130) = ¥evas
95.88 Snsnaviedilaigndesiuegifumadiuan
felutl: (7 + 3) / (113 + 130) = Jovas 4.12 (M3
i 3)

ﬂ?’mLLiJIUET’lGUE]QLﬂ%@ﬂﬁﬂﬂﬂ'}’iﬁ’lu’m%ua§UJ'
fuszuumsTirzuuunaransgaiansuuuildsuty
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Tuidend uaznsnsIaaey (AUROC Souay 98.06;
Ul 1) uazgUuuumsiunedilesumsasuiiieu
9845 P = 0.31)
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. AUEE IR AnudessUIunans ﬂ'nw,%"ﬂege
U = 269 394
(score < 6) (score 6.5-7.5) (score = 8)
39U 113 26 130 269
Lidanmelnfedludonsn 106 17 3 126
danmeladedludons 7 9 127 143
UseAnSn1mwn153d9de (diagnostic performance)
Al (sensitivity) 84.13% 88.81%
AYUI N (specificity) 88.81% 84.13%
AULIUEN (accuracy) 86.62% 86.62%%

(95% ClI: 81.96 - 90.45)

Fns1druanuiaziy 7.52 (95% Cl: 4.71-12.01)

(likelihood ratio) (+)
dadmanuinasdu ) 0.18 (95% CI: 0.12-0.27)

TiRanelndenludens
(93.81% certainty)

N15AA2U (interpretation)

(95% CI: 81.96 - 90.45)
5.6 (95% Cl: 3.73-8.40)

0.13 (95% Cl: 0.08-0.21)

Annnelnnenludons
(97.69% certainty)
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0 25

v

15
1 - Specificity
Area under curve = 0.9806 se(area) = 0.0070

5U 1 Receiver operator characteristic (ROC) curve vsn1siiazkuioviuenzlanollubonnly
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ATLUUNIAANTEIMLINARIYBAASesle  ABCDF-S
wé lunguiitininandesgs (score > 8) wuindiamily
AMUTWINNE warAINULLUEN Suay 88.81, 84.13
uaz 86.62 uadu lunguiidianudssi (score
< 6) fauly Anudwe waganuuiugl Soeu-
Ay 84.13, 88.81 way 86.62 mua"ﬁé’w?’fqagﬂul,ﬂmsﬁ
inasinstiazuuuiioviunenguiifaudesg
uazAuABITudunudeya AUROC fevay
98.06
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azide Ao @101 wAvigs N5y benzodiazepines
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hydrochlorothiazide kagn1stdengy statins 970
M3 9 WU ngeenglmnuidswesnnis

Todenludensniiuduineinnisanasveswia
sumeuaziilusemenn msldengu benzo-
diazepines  awsadinaudsavainslaiien
ludendils  nalniliendesdosnillfuanugnsen
fusadusyand vasopressinergic neurons %9
\Agadetiu neurotransmitter  auuAguBnn1eie
81nq1 benzodiazepines ﬁﬂ%gﬂé"ﬂdwﬁaa 9 lu
auldifitdymnisueunduazimnuduiusionine
NMToANBNAINISAARTERUADS AYaaTiagy iy
galuu vasopressin wazifiunuildurldAnne
Tnidenludend TufthegURimemaonidenaussd]
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91NNGUDINTYRINTHAsERTluU antidiuretic (syn-
drome of inappropriate secretion of antidiuretic
hormone : SIADH) #lsiimsnzauviongueiniside
wndeluausy (cerebral salt wasting syndrome :
CsWS) Tunguitasfild statins tu statins a1u130a0

AsTuanevasleAe (fractional excretion: FENa)



Validation of a Hyponatremia Screening Tool for Patients

Reseach Article Thai Journal of Clinical Pharmacy

with Hypertension Using Thiazide Diuretic Agents

wazsiulaneulugsyt
ANSNIUADULATDILDUSELIUAMULELIN1IY
lowedludeniainnistdendudaanengy  thia-

v
A v o

zide vosUwANusulainasdmiaunsiiivodnin
Aordunsfnndeundsinugiudeyadidnvsedind
Faldanunsasafetoyaifsadvemisvesiiae
anuenauIntunsiunUnalefeniseslu

Y

[

9191150999 ULR g1l ugFudutladed A Ndas

o
(%

fsanluamslufoaludend  usnaniliiae
vss1egndnesniiesnindeyaivinmellugiu
Yoyadilinnsetind hwiinviodugdldndenldan)
wiagidedriamand  nsmugeuedesioysudu
anudsanzlodonludendiainnisldendy
Jagengu  thiazide weUlsaunulaings
Favtaunsdidofarunsnvensnissusutoya
lansounquynlsaneruIagusululundaniaung
ansoldiedosiledanses (ABCDF-S score) 53 6
Haduidvadennzlufenludondlugvaeflasy
n1tiadeanuiulainganazlasuendulaane
nau thiazide Tumsteafumundedlsifiaelénn
eI

URIGHGITE
wdynsnUdanundynssuaddnaiunse

BHEELRNGR

1. Bharati VM, Ajayi KS. Hypertension in the
developing world: challenges and opportu-
nities. Am J Kidney Dis. 2015;5:590-8.

2. Kayima J, Nankabirwa J, Sinabulya I, Nakibuu-
ka J, Zhu X, Rahman M, et al. Determinants
of hypertension in a young adult Ugan-
dan population in epidemiological transi-
tion-the MEPI-CVD survey. BMC Pub Health.
2015;15:830-42.

Sathin Srinuan, et al

Vol 27 No 3 Sep - Dec 2021

T4\a30sile ABCDF-S score 1Juinsosiiofnnsos
FUrsanudulafingsidauidssionizlofeon
thiazide
weilunsldipdasilo ABCDF-S score 1danudne

ludeamainnsidendutaaienay

Lidudou edldinTesdniavriinisagunanzuuy
sutanuafanusoUssduanuieddlnelae
Lifienldaefisdnlunimaaeuluiosujiinis
Tnglanizegredanisliuinismanisunnd sedu
Ugundl \flosanniuimnanisinunlsaniiudula-
ngaunisdsemalnelawuziinisldeingy thia-
zide lums¥nwidusifemioldsuivendu
msiluldusglovinisdanseaiiedszifiuninu
\dsavesUasanudulafingeiilderdudaaias
thiazide uwnmgasdultiaiosfiolusroruinues
msdsldenduilaanengu thiazide winwadws
YIALUUNTINAD <6 HUI8AElATUNITHINTUII
fanudssinuazaaslasunisnsaszduladen
Tuideann 3 1oy {Urefidazuuy 6.5-7.5 fedn
fanudssUiunans dnsudtasmariuugili
anUTInaen thiazide l5idndn 25 un defulas
AamuuTnalafouludeayn 1 Wou fUaedi
Azl >8 fodnflmnudssgs dwduivaengy
duupiilingaen thiazide wazidsululdendy
Jaanznauiu’

3. ddnulenekavenseans dnanulannse-
NIWEATITUGY. WHUENTANENTUIA S3ee 20 U
(Auas15ge) [Bunesiie]. LUNUS: NsENTIe
d15198ud9; 2559 [Lsﬁ’wﬁuﬁa 13 dawnau 25611

http://www.oic.go.th/FILEWEB/
CABINFOCENTER2/DRAWER023/GENERAL/
DATA0000/00000077.PDF

4. Sakboonyarat B, Rangsin R, Kantiwong A,

Whdalaann:

Mungthin M. Prevalence and associated



Wndanssuaaiin UNANUIY

o A a = = .:4 13
ﬂ'ﬁw’luaa‘ULﬂiaﬂlla'ﬂizLll‘uﬁ'l']llLaﬂﬂﬂ']'lximlﬂﬂlﬂul,a@ﬂm']

37 27 atufl 3 nw. - 5.0, 2564 andu FIuIe uazAE

factors of uncontrolled hypertension among
hypertensive patients: a nation-wide survey
in Thailand. BMC Res Notes. 2019;12(1):380.
5. aunAuANusUlafinguiaUssnalie.  Lumng
ns¥nwilsamnusulafingslusufoavily
WA, 2562. NTUNN: V3A 596; 2562. il 1-23.
6. Gabb GM, Mangoni AA, Anderson CS, Cowley
D, Dowden JS, Golledge J, et al. Guideline for
the diagnosis and management of hyperten-
sion in adults - 2016. Med J. 2016;205:85-9.
7. Wright JM, Musini VM, Gill R. First-line drugs for
hypertension. Cochrane Database Syst Rev.
2018 Apr. doi: 10.1002/14651858.CD001841.
pub3
8. Hwang KS, Kim GH. Thiazide-induced hypona-

9.

10.

11.

nnstdenduiaaizngu thiazide vesrtheauiulaiings

tremia. Electrolyte Blood Press. 2010;8(1):51-7.
doi: 10.5049/EBP.2010.8.1.5

Sonnenblick M, Friedlander Y, Rosin AJ.
Diuretic-induced severe hyponatremia. Re—
view and analysis of 129 reported patients.
Chest. 1993;103:601-6.

Glover M, Clayton J. Thiazide-induced hypo-
natraemia: epidemiology and clues to patho-
genesis. Cardiovasc Ther. 2012;30:e219-26.
Kanchanasurakit S, Saokaew S, Siriplabpla W,
Arsu A, Boonmak W, Watcharasiriphong W.
Development of a hyponatremia screening
tool (ABCDF-S score) for patients with hyper-
tension using thiazide diuretic agents. J Clin
Pharm Ther. 2020;00:1-9.



