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Abstract

Background: Hypokalemia is a common electrolyte disturbance among patients undergoing
continuous ambulatory peritoneal dialysis (CAPD), and is associated with adverse clinical
outcomes including malnutrition, catheter malfunction, peritonitis, and increased hospitalization.
However, data on its incidence and contributing factors among Thai CAPD patients remain
limited.

Objective: To determine the incidence of hypokalemia and identify associated clinical and
dialysis-related factors among CAPD patients at Hua-Hin Hospital, Prachuap Khiri Khan Province,
Thailand.

Methods: This retrospective analytic study reviewed medical records of 124 end-stage renal
disease (ESRD) patients who received CAPD at Hua-Hin Hospital between January 2019 and
December 2024. Demographic data, comorbidities, dialysis prescriptions, laboratory parameters,
medications, and clinical complications were analyzed. Hypokalemia was defined as serum
potassium < 3.5 mEqg/L. Statistical analyses included chi-square test, t-test, and multiple logistic
regression.

Results: The incidence of hypokalemia among CAPD patients was 36.3%. Most cases (84.4%)
presented with mild to moderate hypokalemia (serum potassium 2.5-3.5 mEg/L), while 15.6%
had severe hypokalemia (< 2.5mEg/L). Factors significantly associated with hypokalemia
included presence of diabetes mellitus (P = 0.004), lower serum albumin (P = 0.001), reduced
serum magnesium (o = 0.030), and decreased serum bicarbonate (P = 0.010). Higher peritoneal
ultrafiltration volume and certain dialysis prescriptions were also correlated. However, use of
diuretics, RAAS inhibitors, insulin, or alkali therapy showed no significant associations.
Hypokalemia was significantly associated with increased rates of malnutrition (p < 0.001),
catheter malfunction (p = 0.007), peritonitis (p = 0.012), and hospitalization (p = 0.005). Mortality
was higher in the hypokalemia group (22.2% vs. 11.4%) though not statistically significant.
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Conclusion: Hypokalemia is prevalent among CAPD patients and is associated with both clinical
and dialysis-related complications. Nutritional status, electrolyte balance, and dialysis prescription
should be closely monitored. Preventive strategies including early potassium supplementation
and individualized dialysis planning may reduce complications and improve patient outcomes.
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AnuwaIzNIAaLn (Hypokalemia) (Normokalemia) p-value
(n=45) (n=79)
21¢ (TJ, mean%SD) 65.2+12.5 62.8+11.7 0.28
TsAusza1Aa, n(%)
1AL 28 (62.2) 28 (35.4) 0.004
lspmnunulaings 38 (84.4) 59 (74.7) 0.21
TsAnziSe 7 (15.6) 8 (10.1) 0.52
lsAnauiin 12 (26.7) 17 (21.5) 0.38
lsaila 18 (40.0) 22 (27.8) 0.16
15AaDALA0NALDY 30 (66.7) 40 (50.6) 0.08
VnanhendrslaildluudazSu (PD 0.21
exchange volume) (L/Day, %), n(%)
<6 L 20 (44.4) 25 (31.6)
>6-8 L 22 (48.9) 40 (50.6)
>8 L 3(6.7) 14 (17.7)
Uunanhigniusenanasgnsla 0.04
(Ultrafiltration) (mL/day, %), n(%)
<500 5(11.1) 16 (20.2)
>500-1,000 25 (55.6) 50 (63.3)
>1,000 15 (33.3) 13 (16.5)
Qﬂimﬁ'me}'} (Prescription and 0.27
glucose exposure), n(%)
1.5% Dextrose 2L*4 cycles 41 (91.11) 73 (92.41)
4.25% Dextrose 2L*1 cycle plus 4 (8.89) 6 (8.59)
1.5% Dextrose 2L*3 cycles
NAN3NMBIUHURNT (Laboratory
Results), (mean+SD)
szaudayiuluden (g/dL) 2.9+0.6 3.4+0.7 <0.01
syaulnuvadenludon (mEg/L) 3.1+0.3 4.0+0.4 <0.01
syauluasvaiusludon (mEg/L) 20.1+4.5 22.3+5.0 0.01
syaununii@uuludon (mEg/L) 2.0+0.5 2.4+0.4 0.03
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>10 4(8.9) 8 (10.1)
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(Potassium Intake)*

fUeiidianasTnunaidensn (n=45)
szaulwunadeuludan (mEg/L), n(%)
<2.5 mEg/L 7 (15.56)
2.51-3.00 mEg/L 14 (31.11)
3.01-3.49 mEg/L 24 (53.33)
Unalnwuwnadeas3aiilésu (mEg/day), n(%) 38 (30.65)
20 mEg/day 28 (73.68)
40 mEg/day 5(13.16)
60 mEg/day 3(7.89)
80 mEg/day 2 (5.26)

*Potassium intake Tun1919vuedsUSunalnuvadouiasuilasunieen (Oral potassium supplementation) laisau
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(Lowest recorded serum potassium level) tioanadug1dauainnsnsaviateasslugiieseisen
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(95%Cl:1.688-8.055) wazduwusAUNSIHiuAIY
Feoaronisiianedrslafidagn 1.776 win
(95%Cl: 0.816-3.864) LfiuauLdssnaniizin
Felutesion 1.957 11 (95%CI: 0.906-6.227)
dinanudssreilasulunonidonsonioss

e 1.708 W1 (95%C: 0.760-3.838) Liiusns

ANTUNS N ULSIng U 1.571 i1 (95%Cl:
0.751-3.284) [AiNSNIIN5LETIN 1.218 1911

(95%Cl: 0.472-3.141) kil biiANuwans9iu

pgeidpd Ay synINngulnuvageusAungy

'
a a

Inuna@euund uddAaniuiuaIudesgadu
(15199 3) dIUnN15LATIEY Kaplan-Meier

. U ! d‘d = é
survival curve WU NENTIAIEINENALT LN

'
o 1

gy Na I aa o =
ll@15]5'1ﬂqii@@I‘?j'JG]G]"Iﬂ'J']ﬂQlIVIlIi%WUIWLL‘VlﬁLGU‘EJlI

o w

Unfed1slided1Aynieada (Log-rank test,
p=0.115) IneilAiseg1un15500%30 Median
survival time 48.0 Liiou (95% Cl 42.1-54.7)
Tungulnunaendnfisuiu 54.1 iWeu (95%

€1 50.6-57.5) Tungulnunaiesuni (sUnmd 1)



WRULITET

Uit 5 aduil 3 fuereu - Suinau 2568 Hua Hin Medical Journal

P o ¥ % | v a 9 = -
M99 3 ﬂ'nzLLVliﬂg(j@uﬂJ@ﬂQ‘U'ﬂEJa'N"LGW]'NGU@ﬂW@QI@EJW"U']?QJ'\I"U']ﬂjgm‘UIWLLV]aLgUEJNGLuLa@@

AEINNETENAT AL INunERsuUNG

AMzuNsnNgau
(Hypokalemia) (Normokalemia) OR 95% ClI p-value
(Complications)
(n=45) (n=79)
AEYNLINBUINTG 3688  1.688-8.055 < 0.001*
(Malnutrition)*, n (%)
T4 25 (55.6) 20 (25.3)
Talla 20 (44.4) 59 (74.7)
MIIURAUNAVDY 2918  1.317-6.467  0.007
d1887u (Catheter
malfunction), n ( %)
1o 20 (44.4) 17 (21.5)
Tallay 25 (55.6) 62 (78.5)
\oyvastiasdniay 2645 12235719  0.012
(PD-related peritonitis), n(%)
1o 31 (68.8) 36 (45.6)
Talle 14 (31.1) 43 (54.4)
nsiasuluneniden 1.969  0.860-4.507 0.107
(Shift Mode), n (%)
1o 15 (33.3) 16 (20.3)
Talley 30 (66.7) 63 (77.7)
nsuaulsawegIuIa 2938  1.366,6.318  0.005
(Hospitalization), n (%)
1o 30 (66.1) 32 (40.5)
Tallay 15 (34.9) 47 (59.5)
s IN (Mortality), n (%) 2222 0.828-5.968 0.108
T4 10 (22.2) 9(11.4)
Tallay 35 (77.8) 70 (89.6)

*Malnutrition n153fadunuinasives Global Leadership Initiative on Malnutrition (GLIM) laun dmiinanlagluls

#9la fydunanigsnninue warnzLIanauietsy



Uit 5 aduil 3 fuereu - Suinau 2568

WRULITET

Hua Hin Medical Journal

Survival Functions

1.07 —t

0.8

0.6

0.4+

Cum Survival

0.2 Log rank test p-Value =0.115

0.0

statushypoKnonHypok
—ThypoK
normo

= hypoK-censored
+—normo-censored

T
0 100 200 300

timesmonth

AN 1 Kaplan-Meier Curve of Survival Analysis of CAPD patients

aAUsI8Na
= V1 dy U d' VYo

Pnnsinegdislaneisesilasuns
319191199997 09NUIRAAINNISSAYINAREN
CAPD vu2815A 1SINg1UIARIAUTING
Us8uAsTus 1wl w.a. 2562-2567 a1ngUae
NINUANLTINUNNITAN®T 31UIU 124 518
wulgUleiesay 36.2 innglnunaideudi lu
UIUTSD8aL 30.65 LASUINWLNATEULETUHU
nssulsenulunsiaziu Jadediuymna 7
WNetetudeyaguninuarlsnlszd1iives
HUevilAnnglnuna@euivesUlisdns
Tan199999199 1saneuiamiiu Tusasvaslse

~ ] a ~ o 273

WYY dnaman1siinn1sinwnaeuni®
pelited1AYY19ads wilsAsIudU 1Uu A
[ a 3 = L]
mulafings U5 veunia 1saala uavlsavaen
= ¥ o 1 b2 ¥
Wenaues aznuldvsslunquiUigdslanig
%999 ANSANYIRIUNUANNFURUSI TR
SEUINLIATIUMAIRAUNTNAN I INLN AT

#1 9g19l5AnIL uITenaunt e s1I89IUIN

FUrsRfnslnuna@eudnfiauidsado
Tsarlauazlsavaonidenausaiingu’® 3019
Wunaandadesiusmulasuinisuagnssniay
Fo%s unndimsilsasiuseduiteosegiaiion
wazilifinsnsnsidedinluouian® dadu
mammﬂww{]a%’aﬁﬁﬂﬁﬁmqﬁamiaﬁﬁmén
Tudusidinisnerviuranisuwan
Wasuhen (Dialysate exchange volume) Wag
ansthenfifanududungleags (4.25%) lailéd
AMudNuseglded1Aynen1siAnnIy
Tnunadousi Fenatoadeiunanisineivos
Huo wazAmy’ inunsiina e inuadoy
G‘?ﬁiu;ﬁﬂaaé’ﬂalmaﬁm daudunusiu
SYULLIAAN9 Y9N B9UINATIAIULANANUD
anstheies ot nsligaaiheniifinglaageen
finafiumuunnaseaalufin (Osmotic sradient)
vilriuSununisnsesnntu® uslilddudlade
ndnivialmAnnnylnunaeuslugiaonn
1

%

nau lusudsunanisnsesiuinnds lifiaany



Uit 5 aduil 3 fuereu - Suinau 2568

WRULITET

Hua Hin Medical Journal

=

wANA19 1,000 dadans/du e1aiunisaeyide
TWLNFRIUDBNINNTDIN 99 AINALATLAU
Inwvawsuluidananas dadunalniiaenndas
TUaNYAgINYeY Davies wazAuy” ANUIEUE

a o a a
AinnsnsesvaumaluInilontagy de
Tnnadeuuinnii d@udadeideaniunisanale
1 ¥ d{' ¥ 1 a =
NN9Y0090UY laun Usuanisnsesenle i
Hasoni1siinn1zlnuna@eunilugUae
d0nAA0ITUNISANYINOUNTI® N1TANYINUIN
Usunanhenandlauagguuuumdsinendnsls L
NUAUAUNUSHONSARLNLNALR AN DENals
< 3 1 dydl < Y] o w a
AU peAUsEnauatunatdunILUsangyn
#131130UTUUTULININTINBILAZTITARAINY

deosnsialnuna@eunnlugUlisanslatesvios
TuarutaTLEIAIULITNEINUI STLH

| oA v PR | | a a |

agnqungUleld laun nduedugdu nguen
Julaaniz nguen RAAS blockade uag nguen
damlau town Sodium Bicarbonate W93uA51E%
Tunmazdadenaulidnuanudunusveatade
sanansanelnunadausi® nzidemdunse
(Metabolic acidosis) ﬁwuiu@ﬂwé’wlmmaﬁdm
Viosinagiaufan1eninguIN1skaN1SanLEY
13999 (Malnutrition-inflammation complex)
FIUNINSIEOUVONE B YT DT sd Al LAN

n1sgaidslnunaldeuruiieianslauiniy

'
LY a o

AUrenguiliniinngdayiuduaziiesmis vin
Tynsfulssnulnua@sutosaiuasiinn1e
= 5 L4 = <

PInlninadsulaesin® win1izidaadunse
U £ 6 o = I V1 1%
duiusiunnglnunaeuas wilugUlivdanels
1 1% A Id A & dy LY ¥
P99 nMzdealunsaiilutesuingsiou
84 n1sgayidglnunalfenaingianiglag sy
(Total body potassium deficit) 41101 N11115

AUl NLATENSE I aa

dmsumsldelunguiudessuuisiu-
wasdlamuiu-salaainalsu (RAAS inhibitors;
RASI Twunaannisinnglnunaieusi
ogilfuddny iWesannlugvnednslatesios
nsgaydelnuna@endiulvgiinainnistuesn

nanenaale tdlaniavisle dedunaveans

rala !

gudedalaawalsulaluidnSwanaseau
Inuwnadeumirdulugielsalaiseasvesndad
AMsTulnwnadeunialals dnvsvuine1nty
AUredtlngesviasineglusedusi wasnaves
g1o13gnnavlnedadesulavuinisuagseeu
A aa 13
WUNTBeUNTNANINAIN
INNUIFYNUINTIFULAYIAIUAD TN

HasanElNUNAGELANANISANYINUIT ENE

a

Ardayiusdloniaiinnidslnunaifousi

=

11NN YIFADAAADINUINUIFENBUNUIT M

o
Y 6 o ! ISH

Y & U Y1 IS
HadnsAana1TiiiuingUignulayuinisd

a

bRl ULLAS NSRRI AT ENF1 wazn1ILT

YY) v

Feadunus

[y

ulan1an1siinn1sinlyeit ayyes

' [
=

0
Voagaduy Faorafiuanudssenisindely
94999194 ﬁ]’mmiﬁﬂmwud’lﬁﬂLQﬁﬂizﬁuﬁayﬁu
axviouivnnglnsuinisvosgtaenguilogd
3.240.7 nfusiawn@ans lnenun1iennlayuinis
Yowar 253 lungulnunalonund euudliu
u1nndrlunguiiiinglnunadeudidany
Zoway 55.6 sunasyduveslunfusuALaL
wuni@ouifudianas duasanisiinaiie
Tnunaousn donndesiunisanuiiciuun !

NANISANYIN1ITWNINGOUIINNNTAILA
N19YDIVTDINUTN ;:Jﬂaﬂé’wimaqﬁaqﬁﬁnnz

[ [

Inuna@ousidunuseg sl dodfgdu
AMzunIngau awn a13gnninyuinist?
(p<0.001) @oARABINUNITANYINDUNUIL FIU

Ui dnsnmsaneanslavinnuiauni@ (p=0.007)



Uit 5 aduil 3 fuereu - Suinau 2568

WRULITET

Hua Hin Medical Journal

a Aa a

9RTINIEBTINN1TRALOTDIN DY (p=0.012)
gnsnsidinsnwlulsene1uialp=0.005) lng
gannfeiun1TANYIna U AU IEUIe9d
SEAUANNLNATUUNRARANULEILALEAT LY
n1sAndaldoyYasvineasanInlaiilaiguiu
AUlgAiinglnunaleuin® uueidnsinig
Wasuluwenideamieasaslaiieuaznis
FeTInldunna1aiusendinedeIngy nanis
AI129% Kaplan-Meier wansliifiuinniig
TNLNEATUAFUNUSAUNITTOATINNFUNINTUY
Atheanalatesviod Saenndesiunsfnyives
Davies warAmue® 151891970 AN INwNaToy
o ' & A aa v v
Milnasion1snensain1sidedinlugUiednle
Poees waldddedAgynieain
PBANNAUINY
= Q’lj I~ =2 v [

ANSAN YT UNITANYILUUTDUNA
(Retrospective cohort) Fapfedayaaniavsuien
NIt TNAAIUAIIUATU IULATAUYNABDY
Yoetaya Inganiztayaiiednunglavuing
wazUSualnunadeuanne msnsuuseniu

a e’ljw [~ = [y
939 wanandgndumsAnenlulsangiuiaseeu
guNoiawiafed Faealianunsoagunawny
UseunsgUisdnaladesvios suseimale
1 < [ e’d‘ ¥ ¥ [y a o

281915790 HadNSAleaanAdRINUIIUITY
anaUsemakazlideyaidsdnnaiunsainly
UsggnaldluuSunveslsaneiuianaluly
Useiwmdlnelaagnaliuss@ansnn
Farduawuzlunisuinanisiagluly

nNan1sAnwdaIsinluyseynaldlu
nshsyisthenguidetegslngdn Ineivue
LUINIATIVRAAIUTEAUINLNADEY N
wazlumsuatunagnsadinaus niaunalinisg
AuamularuINIsegmeiiies MsUsugnsuie

alaviseliansazaeaaasulugiiiniziden

[ = 1 = = [
Junsa Fee1atigannisgadslnunadouls
1 = 9 v
wananiluanis@nwdearunsaldiduuuinig
WaurszuuAnniugUledialnyeaviosiu
lssngnuaguyy iedasiunneunsndounay
. a aa
ansnIINSdsTInluIzEze1)
Y a o z 1
Jarauaunuzlun1siduassaly
n1sanwinsineliaasanidunisly
JUWUU Prospective cohort Liegiugiuaisduiug
WaanvnsenIndayuinsiuaeinunadey
A1 FAIUIANYINAVDIN I INULNALT NG 61D
PNTINITLAN NIIAALTDYRIVIDN UaZNITLEBT N
Tagl9n1531AS129AMUU Time-dependent Lil®
dvviounduduiusaiudrdumanisalla
9g19gnAo uonNINIAITINITANYIlUTS
Intervention study 1% AsEsulnuna g
a a H 1 i a
vsouuniiuluansiiendidle ineuseiliu
UszAnsnalunisangufnisallnuna@eudi Tu
dUreanelanisdesias Inglanigluuiunves
lssmeguaguvululssmalnesoly
dyuna
= 6 Y ¥ 1 b4
amzlnwaeuiludUisdulayewies
Juanennuldussuariinnud A ydwadn
Weamnduiusiunmznnlnsuinms nsanely
Yoot lagdnsnsueulsmeuaiigiu Jade
dednAey o umnu Sayiiui winilieuei
waznMznIntudon Mslszivszaulnunadou
wazuntgeus i unsauanUlATUINIUAYERS
qoj v d' = o o
Wed e munzaud wlulumisddglunmsan
AmzmIngauasUTuUTsaa NS Vo U dlama
Fomiadluszazen nansanunlnasdunnuid
[ [ v 1%
Wudstlemilumsgualunsildiseda auasUoe asns
inasmstunslilnunaBeneSuungvieadlages
vioe uazudeyadrAgaziluldTunsiauw

seuumguadUedndlsiewiodving Wusely



WRULITET

Uit 5 aduil 3 fuereu - Suinau 2568 Hua Hin Medical Journal

UIIUIYNTY 5. Yang C, Hu X, Ling X, Xiao C, Duan R, Qiu

1. Elsayed ME, Morris AD, Li X, Browne LD, J, et al. Hypokalemia in Peritoneal

Stack AG. Propensity score matched
mortality comparisons of peritoneal

and in-centre haemodialysis:

systematic review and meta-analysis.

Nephrol Dial Transplant.
2020,35(12):2172-82.

2. Nata N, Jitpraphawan O, Chaiprasert A.

Potassium Loss in Peritoneal Fluid
and Peritoneal Equilibration Test in
End Stage Renal Disease Patients.
Royal Thai Army Medical Journal.
2021;74(4):303-9.

3. Davies SJ, Zhao J, Morgenstern H, Zee J,

Bieber B, Fuller DS, et al. Low Serum
Potassium Levels and Clinical
Outcomes in Peritoneal Dialysis—

International Results from PDOPPS.

Dialysis: A Systematic Review and
Meta-analysis of Prevalence,
Treatment, and Outcomes. Kidney

Med. 2024;6(12):100923.

6. Pichitporn W, Kanjanabuch T.

Hypokalemia among patients
undergoing peritoneal dialysis.
Journal of the Nephrology Society of
Thailand. 2022;28(2):30-40.

7. Huo Z, Zhuo Q, Zhong S, Wang F, Xie C,

Gong N, et al. Hypokalemia Duration
in the First Year Associated with
Subsequent Peritoneal Dialysis-
Associated Peritonitis: A Multicenter
Retrospective Cohort Study. Journal
of Clinical Medicine.

2022;11(24):7518.

Kidney International Reports. 8. Mujais S, Vonesh E. Profiling of peritoneal

2021;6(2):313-24. ultrafiltration. Kidney International.

4. Pichitporn W, Kanjanabuch T, Phannajit J, 2002;62:517-522.

Puapatanakul P, Chuengsaman P, 9. Virojanawat M, Puapatanakul P,

Parapiboon W, et al. Efficacy of
Potassium Supplementation in
Hypokalemic Patients Receiving
Peritoneal Dialysis: A Randomized
Controlled Trial. Am J Kidney Dis.
2022;80(5):580-8.e1.

Chuengsaman P, Boonyakrai C,
Buranaosot S, Katavetin P, et al.
Hypokalemia in peritoneal dialysis
patients in Thailand: the pivotal role
of low potassium intake. Int Urol

Nephrol. 2021;53(7):1463-71.



WRULITET

Uil 5 20Ul 3 fueneu - Sunew 2568 Hua Hin Medical Journal
10. Kaneko S, Ookawara S, Morishita Y. 11. Yang C, Hu X, Ling X, Xiao C, Duan R, Qiu
Clinical Factors Associated with J, et al. Hypokalemia in Peritoneal
Serum Magnesium Concentration in Dialysis: A Systematic Review and
Patients Undergoing Peritoneal Meta-analysis of Prevalence,
Dialysis: A Single-Center Treatment, and Outcomes. Kidney
Observational Study. Int J Nephrol Medicine. 2024;6(12).
Renovasc Dis. 2022;15:185-95. 12. Vavruk AM, Martins C, Nascimento MM,

Hayashi SY, Riella MC. [Association
between hypokalemia, malnutrition
and mortality in peritoneal dialysis
patients]. J Bras Nefrol.
2012;34(4):349-54.



