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Abstract

Background: Patients with mild hyperkalemia should be promptly treated with calcium poly-
styrene sulfonate (CPS) to reduce their serum potassium levels to normal rapidly and to prevent
increasing to the level that affects life. However, in some cases, serum potassium levels may not
decrease to the normal range despite the treatment.

Objective: To investigated factors associated with efficacy of CPS among patients with mild
hyperkalemia.

Method: This case-control study was conducted in 686 mild hyperkalemia patients who
received CPS at Pattani Hospital, Thailand. We divided the subjects into two groups. The first group
consisted of 475 patients whose serum potassium levels decreased to a normal range after treat-
ment with CPS, while the second group consisted of 211 patients whose serum potassium levels did
not decreased to a normal range after treatment with CPS. We compared the two groups using a
t-test, Fisher’s exact test and calculated the odds ratio in logistic regression analysis.

Results: We found a statistically significant association between the efficacy of CPS and hav-
ing a glomerular filtration rate (GFR) less than 15 ml/min/1.73m’ (OR 2.08, 95% Cl 1.43-3.01), as well
as taking spironolactone (OR 3.08, 95% Cl 1.29-7.37).

Conclusion: Factors that influenced the depletion of serum potassium to normal level in
mild hyperkalemia patients receiving CPS were GFR less than 15 ml/min/1.73m? and concomitant

use of spironolactone.

Keywords: hyperkalemia; calcium polystyrene sulfonate; factors; spironolactone; gslomerular filtra-

tion rate
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7 faddainnaunidedns” aiglnunaesluien
gedmdunnzgniduiilesaninanenisiniesth
nszualilitlundanienlowasndwilasms 9 lu
31918 IneHaion159ureiala W 213 sinus
arrest 1719¢ ventricular tachycardia kazN1I% ven-
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nasonswienthdyaavesiilalugas repolari-
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auvidoAns o1adwmalvitiefionisguusaituds
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yn eumds nxaTd néilonsean ndiloseu-
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Inuwnadesludon laegdse mild hyperkalemia
sgsuldsumsinulasdfulufinsdulnunaden

sulfonate Tugthelnunadeonludengesziuliguuss

p9n91n319Nelaensly furosemide tag calcium
polystyrene sulfonate (CPS) a'au{{ﬂwﬁﬁizﬁu
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Dugu'

3. szaulnuvaeulubon
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M19197 1: anwaeydlUvaeUe

ngufne NGUAIUAN
anwazfianen (n=211) (n=475) p-value
MWW Sowaz MWW Sowaz
LN 0.801
Y18 124 58.77 284 59.79
AN 87 41.23 191 40.21
91g (¥), mean (xSD) 61.2 (16.4) 60.6 (+17.5) 0.706
lspsau 0.027
Taig] 47 22.27 146 30.74
3 164 77.73 329 69.26
o lonedaunau 11 5.21 17 3.58 0.305
. lmwﬁg’a%’a 100 47.39 162 34.11 0.001
» Anuiuladings 83 39.34 183 3853  0.865
o LU 125 59.24 225 a7.37 0.005
- Wladunaiieds 25 11.85 55 11.58  0.898
Serum potassium (mEgy/L), mean (+SD) 5.4 (+0.3) 5.4 (+0.2) 0.443
NaUTUUIENIU CPS
Serum potassium (mEg/L), mean (+SD) 5.2 (+0.7) 4.6 (+0.6) <0.001"
NaTUUsENIU CPS
eGFR* (ml/min/1.73 m?), median (IQR) 22.8 (64.6) 42.9 (64.8) <0.001°
1INNINIBLIAU 90 31 14.69 93 19.58  0.133
60-89 32 15.17 96 20.21 0.137
45-59 11 5.21 39 8.21 0.203
30-44 23 10.9 58 12.21 0.701
15-29 26 12.32 7 16.21 0.204
Uoanii 15 88 41.71 112 23.58 <0.001°

® eGRF = estimated glomerular filtration rate (AwadlngunuAfnUsluauns CKD-EPI)

® p<0.05 (as1zilagld t-test)
 p<0.05 (AA51eAlagld Fisher’'s exact test)
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A5199 2: VU CPS hazseaIafsIaRnnuseaulnwateuluaonnadtasue

. nguAnen (n=211) nguAUAN (n= 475)
AnvaznAne - - - - p-value
MUY Soway MUY Soway
AR CPS (N$1), ANaAe+SD 52.6 (+21.4) 50.3 (+20.7) 0.178°
szuznaInTIRanNszAUlnLadslludeandalasuen 0.936"
1oanin 4 Y. 51 24.17 121 25.47
4-6 . 58 27.49 126 26.53
1NN 6 VL. 102 48.34 228 48.00
> Anseilagld ttest
° Aas1eilagld Fisher’s exact test
a1519t 3 endildsusaudneg
. nqufAnen (n=211) NEUAIUAN (n= 475)
glAsusIU - - - - p-value®
MUY Foway MUY Foway
giifnaanseiununaiesluden 0.085
Taifd 150 71.09 367 77.26
Y 61 2891 108 2274
¥iineiifinaanseiulnunadedluden
Furosemide injection 34 16.11 52 10.95 0.062
Glucose + regular insulin injection 19 9.00 32 6.74 0.344
Sodium bicarbonate injection 16 7.58 35 7.37 1.000
giifnaiusyiunuaidesluden 0.929
Taid 145 68.72 328 69.05
x 66 31.28 147 30.95
yiineiifinaiiusesulnunadonluden
ACEI/ARB" 19 9.00 57 12.00 0.292
NSAIDs* 3 1.42 8 1.68 1.000
Spironolactone 12 5.69 10 2.11 0.019
Beta-blockers 26 12.32 58 12.21 1.000
Trimethoprim 2 0.95 2 0.42 0.591
Heparin 7 3.32 5 1.05 0.054
Potassium chloride supplement 14 6.64 41 8.63 0.447

 Apszilaeld Fisher’s exact test
® ACEI/ARB = angiotensin-converting enzyme inhibitor/angiotensin receptor blocker

“NSAIDs = non-steroidal anti-inflammatory drugs
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; Crude OR Adjusted OR
Uadeiidnen
OR 95% CI  p-value OR 95% Cl  p-value
LI 1.04 075,145  0.801 097 068,140  0.890
218 (V) 1.00 099,101  0.706 1.00 099, 1.01  0.632
lsasin @) 155 106,226  0.023* 1.00 054,185 0992
Taneideunau 148  0.68,322 0321 129 053,315 0576
Tomeimess 174 125242  0.001* 095 057,156  0.834
ANUAULATINgS 1.03 074,144 0841 0.86 058,129 0473
LU 161 116,224  0.004% 153 095,247  0.078
Hledumaitess 1.03  062,1.70 0919 091 052,160 0741
Serum potassium (mEg/L) nauiu CPS 1.30  0.66,2.54  0.442 094 042,208 0872
eGFR® (ml/min/1.73 m?) 099 099,100 <0.001% 1.00 099,101 0864
eGFR 198031 15 ml/min/1.73 m? 232 1.64,328  <0.001% 208  1.20,3.60  0.009*
U CPS (n5u) 1.00 100,101  0.179 1.00 100,101 0314
STUZIIANTIVAARNTZAUINLY AT 1.02 084,125  0.809 1.05 085,130  0.667
Tuldeanaasuen
giifnaanseiununaiesluden 138 096,199  0.084 0.89 029,270  0.835
Furosemide (injection) 1.56 0.98, 2.49 0.061 1.31 0.45, 3.77 0.617
Glucose + regular insulin (injection) 1.37 0.76, 2.48 0.298 1.25 0.42, 3.72 0.693
Sodium bicarbonate (injection) 1.03 0.56, 1.91 0.921 0.85 0.32, 2.24 0.742
griifinainszdulnunadenluion 102 072,144 0931 103 042,251 0941
ACEI/ARB" 072 042,125  0.250 0.74 032,168  0.470
NSAIDs® 0.8¢ 022,320  0.801 125 026,591  0.781
Spironolactone 2.80 1.19, 6.60 0.018* 3.39 1.25,9.19 0.016*
Beta-blockers 1.01 0.62, 1.66 0.967 0.76 0.34, 1.73 0.518
Trimethoprim 2.26 0.32, 16.18 0.416 2.21 0.23,21.01 0.490
Heparin 322 1.01,1028  0.048* 196 047,817  0.352
Potassium chloride supplement 0.75 0.40, 1.41 0.376 0.84 0.32, 2.20 0.718

°eGRF = estimated glomerular filtration rate (AulnilasuuAIRILUSIUENNTT CKD-EPI)

°ACEI/ARB = angiotensin-converting enzyme inhibitor/angiotensin receptor blocker

‘NSAIDs = non-steroidal anti-inflammatory drugs

* p<0.05 (as1gilagld univariate Wag multivariate logistic regression analysis)
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