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A case of trimethoprim-induced hyperkalemia complicating ANCA —associated vasculitis
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fEBE 76 1%, Bk, BMOREEIE HINC AL, S IRESIE & Wi, S IRFERYIBRI D36/ T Xtz itk
I BHERER R ORI 2 B0 72 72 O Y BHCHERE, MPO-ANCA BE1ED RPGN 2R L7z AT 04 R OV 2 k%
Brlh L 7o, B AT U pauci-immune B0 HARTE MR BRIKEF 48 2 58, BEIMEIN S FEIMAE 5858\ > L 2T L 72, %
V2L DB E LT PSL #5217\, =2 —FE L AFAME D70 ST AHIOWNST 2B L 72, A
FuA FEEEPIAEIC ANCA O IR T L FERE (3 GBI 2 R 7228, HA Y 7 LESHBIL 72, FBEL
7L 2 A, TTKG 3EMEZ R LR A VU 7 LAHEIZART L Tw iz, TMP IZ X 2R A Y 7 AHEIME T 23584 U
LIMAED A & # Z 54 & v MHaig 2 05 Lc & 25, IiEAD U 7 MEFIEFHLL 72, L PBHND ST &
HHE G X 2EA ) 7 AEORE I TH D, ML E T 2 M CHRELGER & E 2 RET 5,

A 76-year-old man was admitted to our hospital because of severe anemia. Routine screening revealed a
sigmoid adenocarcinoma, and he underwent sigmoidectomy. Post-operatively, he developed rapidly progressive
glomerulonephritis. He was positive for myeloperoxidase anti-neutrophil cytoplasmic antibody. A renal biopsy
revealed idiopathic crescentic glomerulonephritis of the pauci-immune type. He was treated with methylpredni-
solone semi-pulse therapy with clinical improvement. After the steroid pulse therapy, he was given oral predniso-
lone, 40 mg per day, and oral trimethoprim (TMP), 160 mg, and sulfamethoxazole (SMX), 800 mg twice
weekly for chemoprophylaxis against pneumocystis pneumonia. One month after the initiation of TMP/SMX,
he developed hyperkalemia and hyponatremia. His transtubular K gradient was low, and urinary potassium
excretion was decreased. On the other hand, plasma renin activity and plasma aldosterone concentrations were
within normal limits. These results suggested that TMP acted similarly to a potassium-sparing diuretic amiloride
and reduced renal potassium excretion. Administration of calcium polystyrene sulfonate resulted in correction of
the hyperkalemia without discontinuation of TMP/SMX. We emphasize that patients with impaired renal func-
tion are at the significant risk of developing trimethoprim-induced hyperkalemia even with chemoprophylaxis.
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Sulfamethoxazole (SMX) ~Trimethoprim (TMP) 84 (ST &
A1k = 2 —%F> AT 4 AMiZE (pneumocystis pneumonia :
PCP) {535 @ 2 —# FE T, human immunodeficiency virus
(HIV) G CRIB R E A 7 a4 P, Gl z # 5.
SN B THNRT L TG 2179 2 &% 0w, &
EFT MR BRIAE 28 (rapidly progressive glomerulonephritis :
RPGN) C IR 72 Se ek 2 29 2 2 L 3% (| &
GREDIER DK 50% % 5 5 2 £ 226, PCP XL T ST
Bl X TR S T w Y, ST AFlDRIEM
IIFFEESC R, EALAIEIR P IR, IR D130,
) 7 AE, K YD AINER E23H 5208, BEkEE
NI C I RIE AR E O 7 % G- ORI S HESE X
nTwz?,

bbb, PCPIZXY % ST AFlOLA TR,
TMP 12 & 274 ) 7 LIE 2 FE4E L 72 hER] 2 #E5 L 72 D
T, XHHEHEZ2 GO TRET %,

E Bl

-] D76 %, Bk

x* © PR RE R

R : U2 EICLEEZZ2 L L2 A, Hba5g/
dL & FHHAR % 6 S WY B Abt. RIS
T S REEREZ RO 77 ONFHERIE &2 D, 299 HIC S

ook

KSRGS AT S 7z, JWPEEEWT IS papillary adenocar-
cinoma, SM, SO, NO, Stage I THfif&fild RIFTH > 7,
Lo L, ABERE Cr 1.5 mg/dL TdH - 7=EHREDS, 37 FiH
(ffi#% 8 H)Cr 3.4 mg/dL &L L 7278, 48 9 HITHS AN
BEHII G RHER & 7o 72,

BETERE : 26 kiks + IRNZ 05 Tl

HIERE ¢ &N a3 20 AXe60 H, ABE 1 A HElh & S5,
FRIIE 7 L

ESRIBEIRAE ¢ B 163.8 cm, {REE 53.0 ke, M9l 36.9°C, 1L
J£ 132/74 mmHg, %4 84/min, "FUREL 18/min, akis i,
IREERS D O, M7 Ex L, DMEERL, B
Mok, Hfze L, Wl MR ICBRERIETEES O, E
BLOEMAL, B L, MREENITRICRE 2L,

EPEFHREA R (Table 1) : KM TIE WBC D8N &
Al ONBERE & AR R IE AR IBRET 6 HAfzfIn) 2780, &
b2l Alb DK T & Cr @ EF (ABERf Cr 1.5 mg/dL),
PRI IIAE O (3 B8 FE D B R RE R 2 508 7o, SuEPBHiE T
A o CRP LA E A A O R 2 R o,
myeloperoxidase-anti-neutrophil cytoplasmic antibody (MPO-
ANCA) 3 IliBAE T H > 72, IR CIREN, Biled
b, FBRBEETIIIKEN 0214 g/day THh-o72,
BRHTERAT A 58 72 <, WPREEIR DB D 2o 72,

BRERIEE  HARRER S L AT K D ANCA B
BRIZ K 5 RPGN %4 € BEV, 62 Wi H £ D methylpredniso-
lone (mPSL) 500 mg/day, 3 HEIO AT w4 Ft /5L A
24T\, 3% & L T prednisolone (PSL) 40 mg/day, PCP

Table 1. Laboratory findings on Day 48

Urinalysis Blood chemistry AMY 611U/L
pH 6.5 TP 6.2 g/dL TC 147 mg/dL
S.G. 1.006 Alb 2.2 g/dL TG 132 mg/dL
Protein (+) BUN 36.0 mg/dL BS 114 mg/dL

0.214 g/day Cr 3.0mg/dL  Serological study
Glucose (=) UA 11.1 mg/dL CRP 6.44 mg/dL
Occult blood 3+) Na 139 mEq/L C3 123 mg/dL
Urine B,MG 9,610 ug/dL K 3.0 mEq/L c4 37 mg/dL

Urine sediment Cl 99 mEqg/L CH50 13.1U/mL
RBC 50~99/HPF Ca 7.9 mg/dL IgG 1,812 mg/dL
WBC 20~29/HPF IP 4.1 mg/dL IgA 180 mg/dL
Epithelial cell  1~5/HPF B 0.4 mg/dL IgM 93 mg/dL
Cast (=) AST 57 1U/L RF 4.31U/mL

Blood cell count ALT 511U/L ANA < X40
WBC 10,600/ uL ALP 219 1U/L MPO-ANCA 142 EU
Hb 9.5¢g/dL LDH 162 1U/L PR3-ANCA <10EU
Hct 30.2% rGTP 211U/L Anti-GBM Ab <10 EU
Pt 34.5x10%/uL CPK 28 1U/L KL-6 411 U/mL
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Fig. 1. Clinical course

FEREF B H I ST A7 (SMX 400 mg/TMP 80 mg) 2 $iE47
2, 2 MO 2B L 72, 63 W HICHEAT L 72 B4k
&, 13HDARBKIED 5 B 4 EICERIREEAL, 2 fEICHRHEN:
HEETEER, 1 IR rEE AR, 2 Ml Sk BEAe
R, BEITIE 80 %I v 38k, IFhEk, FEEM
Jie, FRHERE 72 B AEMIRIE, IR R 20
7oy, IMAE RIS & 20 22 BIFEIE A RO RIERD 225>
7oo HOEHURIZENET, pauci-immune o H AR R
BRIKE 9 Tdh o 72, RPGN & MPO-ANCA Bk X b WA
% FEMAE R 5E > E WL, FRIKENERE X Gradell, J5ER
AR IE Stage 1T & HIE L7z, A7 v A FEERG
FICILIE Cr HOAK N & IRPT R Ot %2 589, CRP fii &
ANCA i 35 F Ui/ K o iGshik: 3 JHl L 2 72, ST
HolT &, SIREEBHEIC X 2 RYEIME R O HENT
ETELRPo7I L, AT 0A FAORIGHEDS Y AT
THo I 5, PSL I 5mg/D<— A2 Tl L 20
mg/H % MeRfe & L7 (Fig. 1),

ST G GHTIC I, BACAIRIC X 2 IR 223 A & R
b BBREDEA ) 7 LAMFEEZ R D Ty, #55G%
AR Z I A ) 7 LMED ERZ D, 96 i H (B 5-5lk

#% 32 HH)IC K5.6mEq/L ¥ CTLEA L0 EL{T-
7z (Table 2, Fig.2), HRMIIMLAH & BIEE A VU 7 L ME XS E
c, fFEA Y 7 AHIRED 7 OEHGERENZFE D -
7oo F7o, MMAEIEE % R 2 T O miE, R 7 >
F—=s 27 &, 7Y 7L0MIND SHllds~D> 7 %
HET 2WEERD o7, T2 TV aLFas FIEH
ZHT 5 PSL OFGHICHE 00 6, IR A ) 7 LR
IHE T LTED, transtubular kalium gradient (TTKG) (&K AE
Zm L7, PSL IRAIHTdH - 72 72 DIk 2 )V F ' — VA IE
Az R L7228, M7V R A5 1 o J I S v fE i e
T, ML = ViEEOE T IR e o, B E X
e L C O 72 2B R TEEIT T, Wb 3 BAR
BICXBRP A 7 LRI T I3 E 212 <, ZIRLRD
mhrote, WHIETHIEREIC X 2R A ) 7 APRIHET I
DWTHET L7228, IRf B, 2 7u /v 7 v (B,MG) ik
WL BE 2RO ol -OBENEE 2T, 12, W
KRl =y - 7P T vy v (RA) RIIHIZESIE A
T a4 FHPLIESE (NSAIDs), B#EWiEEZR L, @AY 7 L
MFAEDFIA & 7 2 HANIEEFN T o7z, DL EOKER
5, ST AAl, Ffc TMP 12 &k 2 EESE TOIRF A Y
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Table 2. Laboratory findings on Day 99

Urinalysis Blood chemistry Endocrinological test
pH 6.0 TP 5.4 g/dL TSH 1.20 ulU/mL
S.G. 1.011 Alb 2.8g/dL FT4 0.89 ng/dL
Protein (=) BUN 42.0 mg/dL ACTH 9.0 pg/mL
0.210 g/day Cr 2.0 mg/dL Cortisol 2.3ug/dL
Glucose (=) UA 7.1 mg/dL Aldosterone 80.1 pg/mL
Occult blood (+) Na 131 mEq/L PRA 0.9 ng/mL/hr
Urinary chemistry K 5.8 mEq/L ADH 1.5 pg/mL
CCr 23.8 mL/min Cl 99 mEq/L
U-Na 72 mEqg/L Ca 9.6 mg/dL Dietary potassium intake 2,000 mg/day
U-K 13.7 mEqg/L IP 41mg/dL  Medication
19.2 mEq/day Mg 2.1 mg/dL TMP 80 mg/SMX 400 mg 2 tab/day
U-Cr 42.0 mg/dL HCO;~ 24.7 mmol/L twice weekly
U-Osm 343 mOsm BS 90 mg/dL PSL 5mg 4 tab/day
Urine B8,MG 11,400 ug/dL P-Osm 281 mOsm fluconazole 100 mg 1 cap/day
Blood cell count CRP 0.26 mg/dL alfacalcidol 0.5 ug 1 cap/day
WBC 7,200/ uL calcium L-aspartate 200 mg 6 tab/day
Hb 11.3 g/dL FENa 2.62 % tamsulosin hydrochloride 0.2 mg 1 tab/day
Hct 34.3 % FEK 11.20 % lansoprazole 15 mg 1 tab/day
Plt 15.9X10%/uL TTKG 1.94 ursodesoxycholic acid 50 mg 6 tab/day

7 APEIINIH S E A YU 7 AMAEDJRIA & 2, A A v
PRI DAL Z B L 72 & 2 A A VY o MEIXIEFRL L
720 ST AAIDT 1351, 5k % 28501 9 I ikie L
726

z =

ST &#lD 9 B, TMP IFHEEIICT S0 7 4 FICHMIL
TED, 73734 F, PITLATLYBREDAY) T LR
FRERIRER & RIS, SRME S X O EESED T 2
a7 A FESZME LR~ Y 7 A F v %)L (amiloride—sen-
sitive epithelial sodium channel : ENaC) % BtV fHE L,

F U LEHBINE A Y Y LRI R T SR 2Y, X512,
TMP 135807 RIS B & OB EEE D Na-K' ATPase
DIEEZET 2 2 L TIRBA Y 7 2HREZ KT S &
29, TNoOWFICk Y, STAFIES Y Y AME, &
F RV AMEZEI LI 2, AREGITIE, ST GAKAIEIC
L 2IMHEA V7 MMEOE T ZHER L T a7z, TMP 23
A7 LAMAEDRKTH -7 2 & ZEEBH L TWLiZens,
HRRRGH & D RN Z PRI L 72 2 & T, 2 otk &<
BT,

TMP (3R AR E R pKa=7.11 DIIEIENETY, BiA
Z VAUARAE T ENaC OFHERH2SEE D, RO 7 LA VAL
12k D ENaC OFHFEEAIZIIHIE 29, £/, TMP IC &
ZIR A ) 7 AHEIME T EA N, ARAfUKAfTE 7utk

I PEGICEBEM R 7Ry ADF B UL ERSE R

DRI X O PHIT 2 2 L EETH 27,

TMP DIMEE AR GHEIL 42 % T, B %2321,
PRI 1ZHY 80 %, {EERA B LT TMP 160 mg
% BRI 5. U 72 856 o B i L i BE B IR ] 1360 2
REF, S o I & S Tw 22, —F, BHERET
BICIRERIIER 2 & &b icmpiREs LR35 2 &
DIRE I NTE DY, HlZ1E, CCr4mL/min BUT ORBIE
A4 BFFIT TMP 160 mg % B[RS L 72356 O 400
&, JEEHTIICIE 22.8 BERICIER § 29,

ST &AID G RIZOWT, B LEFFNIZR LT PCP
B HNIC S 9 28461 TMP 15~20 mg/kg/day, SMX
75~100 mg/kg/day (9~12 §E/H) D43 3 #45, PCP ITx¢
2ALETFH & LTS 285810, 1850 1 72103 2 §Esr
2 OEHEL G, 2§85 2 DM 3 M50 RINTH %,
£ 7o, BEERE )G U HEFH IO T, CCr 15~30
mL/min TE@HFHEO}E, CCr 15 mL/min A T3
BE3E52BIsEEEINTVEY, ), TMP ®

MAREIC D W T, PCP EREHNDOBRICIZ TMP 4~10
pg/mL IS X D ICHEi S5 2 L%ty (g T

B % A7 9 B0 BEMEIZE D S Twzwn,

ST AR & 2 A VU ¥ AEDF AL, I K 5.0
mEq/L P E%Y 18~62.5 %, IfiE K 5.5 mEq/L 2% 10~
20% L INTE D, KT & LT, TMP 20 mg/kg/day
Pl EoEHER S, M Cr 1.2 mg/dL Di_E o Bk
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Fig. 2. Diagnostic approach to hyperkalemia
ECV : effective circulatory volume, PHA : pseudohypoaldosteronism, SLE : systemic lupus erythematosus,
LMW heparin : low molecular weight heparin, ACE-I : angiotensin converting enzyme inhibitor, ARB : angio-

tensin Il receptor blocker, ] : causes of hyperkalemia

&7 )V F 25 1 “IfihE, NSAIDs, RA B, AV 74
TRHERIRIE 2 £, H ) 7 2 PR % S 9 2 3845 o 4% 541,
HitE R ERHTons?, Larl, FERIZOVTI,
BHEAE LR B2 RS 2 TMP 320 mg/day BA T o) R HE FH 1%
4., TMP 80 mg/day Al DEHEIZGICB W THEA YV
LMIEFERE DS 235 51319,

W) 7 ARE D FERERHIE, BEERE IR & IR 2

(XBR3 £D5IM, ®E)

MERG 086, BGHR%E 3~10 H, 5 4~5 Hit L
ENTWV B3, 20 HESBAREICF8E L 2201 b i S T
515,16)0

A AME & B SE AT A R EDBEICO
T, Zvaandaqd FoRMUITERMIC X D flst~
DAY LB DEINT %720, ST GAIBMEL G 12X
T PSL & ST &A% BEH L 284 A Y 7 L EE D 76
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TERDE B EVWIHETR, PSL 225 2 27 L anF
a4 FMEHZHESI BT XV XYY VICEHLLE A,
EA U Y A AGEASHE L 2 BloWEY b H Y —kTIz s
[

ST AN & 24 ) w7 AMIER TR T 2121, fakA 1
D3 WIEHI R Z %57 2 56138 55h0 3 HE,
a1 % H 3 20 E RGN LT, & DRI
WMEA VI L2y ) U735 2 EDHEEINTY
51,

TMP 12 X 2 &EH V) 7 LUGED B & FHI L, A
KAV — T RIRIER 512 & 2 IREBEIN & f % 7 1 v
ADF Y AFERRN, B2 3REETY F—
AZADVHITIET YV T I FEGEICXZROT LAY
b, BEERRICIG U 2 5 RHRESEH & S Tnwd?Y, &
EheEh ) o AMUESTE L 2854510, 09 7 AIE
IR B —fRITAEICINZ T, ST BFIOHIEBSHETH
%,

AIEGI TS, =AY 7 LMIED PRI AE L E 2T
Wizhs, EilnE, BEREREE L v 2 ORI 2L
Tzl E, EhY 7 AMERBIEROK pH 25 6.0 TH -
Tl lEBETHE, EEELGLEICKD PHIEERL T
BEARETHoTEEZ D,

AREHIORIREIX, TMP 160 mg/day, 3 2 0] & > 9 LT
BHEDPOMRKEEGTH I b 6T EA ) 7 Al
i 2 FohE L 72 i 5, JRIRNIEBEHEREIR N I X 2 TMP D
FIWINE R & IR LA S HE S, 1 G E
THOEIERRETE R\, £, @AY 7 LIEFR
fiE E CICRGHmE 32 H2 M L 72 01%, #45HELNE 2
FICHo7720, RAICHMPRENS ER L2720 EE 25
N5, WINIZLTH, TMP DI EEZMET 2 2 &H
METHo7-EZ 65D, bitbBRwEbE IR
hCiE, BEART TMP IMHREE 2 ELD fio Ty ZERHIR
BRI <, AREGTH IR ORIE 3T 2 D5
7o EHEEETEICR L T ST ARl #5453 2Bk, 7%
L ZEAE, BHREGOHAETHTHEAY 7 AMIEZE
FIET 2 faltEDid 2 70, FGIEEY S MIEA ) 7 Ll
EHEESCE=S V7L, BEREEEMBOREL %
X252 EDMREEEZ D,

BRI B VLTI, MERICHED RPGN % 7 1 — X
I U CHIB R E R 71 4 FEDQEIITHIEE % 5§
22 LB, ST AHIZ FHitEGT 2615 %0, BRI
THIClE ST ARIORIERFBIHENEE 25, 0D
PCP SFIET 2 L HIELT 2 2 L 3% i o, FhHHIEP

WREZEET S22 20 0EAbH D, F, BT
Bz B W TIE PCP IZXT 2 ST A AL PRI O# 5 &
&G RE, MHIREE, AR & RIER OBIRIC OV T,
BRTE e Ty 2035 5 LIEE iy, SH%ONE
BlOFERIC LD, BHEREICIGU 72, XD FElZ ST A4l
PR O G R, BEGRREPED 6 ND I EDBEEND,

B

PCP IZA9 % ST GAIDALAT BRI A Y 7 LEZ
FEIE U 72 BEERIN S FMAE R D | il 2 R85 L 72, EFREREAR
TITIE ST AAIOARHEFIRKZLG TS, TMP I X 257
U LAEDSFERE T 2 AIREIED D 5 720, + BT S
DD 5,

PR H O ST RE b Dk L
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