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A case of Sjogren’s syndrome presenting with hypokalemic myopathy due to renal tubular acidosis

Masanori MUKAI, Takanori SHIBATA, Hirokazu HONDA, Emiko FURUTA,
Kozo KITAZAWA, and Tetsuzo SUGISAKI

Department of Nephrology, Showa University School of Medicine, Tokyo, Japan

A 37-year-old woman was admitted to our university hospital because of severe flaccid quadriplegia.
Her laboratory data, lip biopsy and muscle biopsy findings were compatible with hypokalemic myopathy
due to renal tubular acidosis(RTA) type I associated with primary Sjdgren’s syndrome.

Kidney biopsy revealed chronic tubulointerstitial nephritis (TIN), consisting of focal mononuclear
cell infiltration with tubulitis, interstitial fibrosis and tubular atrophy. Immunohistochemical analysis of
the renal biopsy specimens showed that the infiltrating mononuclear cells were predominantly CD8™T
cells, and CD68* cells (macrophages), whereas CD4* T cells were fewer in number. Following potassium
administration and alkali therapy, hypokalemia and metabolic acidosis were ameliorated and limb palsy
gradually subsided.

Finally, RTA improved with prednisolon and short term cyclophosphamide treatment without

supplemental potassium and alkali therapy.

Jpn J Nephrol 2001 ; 43 : 69-75.
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V=7V BRI E & U CHERRER, RO B
BERPIC & 2 Y o SEREAR DO MR 2 £F 5 B RAEIC X 5
HZRSERERE 2 R E 35, 2D & O REERDASMC b BRAE
RA & LCHE, BF, B EORENH S, Zzhicio <
FERGER 2 23 2R b D s o TRO N, BFEHE
TECIRIRMEMBERES L CHonTED, Fhucks
2 5N 5 RMEMET & K — 3 A (renal tubular acidosis :
RTA) B2 &0 5 L 30 RDEFI TR SN D & &
NTW»3E2, F7z, & XI12id RTA I X 2 J5 4 e o
(periodic paralysis : PP) 23y = — 7 L UEAREE D WIFERER

& BIERID e SN T» 5037, 6] U BB T b 7
JEMERESR O LA A OB b 2 S EA U v Ak
3 7} 78F — (hypokalemic myopathy : HM) % 312 2 &
N2EFIEHEBbNn s, SEIbbIIE, RTAICX S
HM 2R L7y = — 7V AEERED 1 fl 2R L 72D T
B OB IR 202 TG T 5,

E

FEBNE 37 ik, M. BEAEREIE 33 Mo & X A,
HUREEIL 34 mRE L 0 2~3 A HIz | FIZ EFRRE ol
ERBO T W RN—BETH-o 2D E L Twiz, 35
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(PR 12 48 12 F 25 H3z#)
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PR L D TR BT 1~2 B L HED kI 5 7o DS, HE
WX DB L Tz, 199747 5 17 H, &l MO
fide, BiIFIEN B, R EB(LLFEET H20H, H
JITCOBRSATRE L h o T/, Ykikat sy ¥ —
At o7z,

ABRREEHAR 5K 153cem, fRE 49 kg, I 36.0
°C, Ifi [ 100/62 mmHg, A7 78/43 (8¢), HR A I
BFHR® T, FREERD T, MESEE R L, TR
FPIE, FHEOBIMIER 2 L, MR RO R CIEEGREH,
Jriiz R, BERICEE 2RO, HER CREIHER
Ae, IS, M=, e uEE, WORRRE AR,
RBRIUEE O FFARE &2 45 H/HMET, 8L U7 F v ARK
OB T 23Dz,

A BT B #% E B #& (Table 1) D MR T, M= 1.007,
pH7.5, BEDOEHIRZFED, RFHNAG 144U/1 LigE
E&, R -MG 37,704 pg/1 £ FW e BN 2 78 72,
FReh ) w7 AHENE 45.9 mEq/day & BE0, SRASIMLTlE~
70> 10.5g/d] EBEDOEIN % T 7z LA H ik
B, Sy, MU/MRECE bIER Th o7, MKEIFIRET
X, y-Za 7)) r286%E% 7 u—EEy-Zu 7Y
MFE#2 L, K 1.6mEq//, Cl 120.4mEq/] & ZH{E

232,

Table 1.

Vo AUE & &7 a—VIME 2B 12, & 512, GOT,

LDH, CK, 3AZutEy, 7IVEI7—¥ v ik
RO LFEZRD, RBP4 7 v 1d3,395.5ng/ml &
EETH >, MIEFHIFTR T, Pk (speck-
led pattern), ¥iSS-AHLEGHE, ~ 4 7 oV —2HiK
1,600 fi5 & 51, 1eG BREGEHE 2R 12, BHEERAT
i¥ Cer 71.1 m//min, FEK 25.2%, FEHCO,~ 427%TCh b,
I RAE A ) 7 AL 70.2 % Th 5 7z, BIIRILA
AP TR 7 =4 Y F vy 7IEEORBMET ¥ F—v 2
ROz, ZofiomE TR, LEMICTI, IFEET
UFEEED, Vi, Vi, VB TTHEOFEERD I,
HEMTHEERE, EEROMEEEIEZEBD I, BRE
BT R ER T I A RTRT (L HCO,~ ¥ %, 12.0 mmol//)
o AT HCO, #EMNIEFHLT 2 £ TOM, IR
HpH X 6.5~75 L EETH D, & 721 HCO, JEEE»S
EHAL L 725 T D FEHCO, 13 1.37 % Th o770 LI &
D, AEFNZ TR RTAICE D HM 22 LIREEH 2 5
Nz 28, FUREE LTI S H ORRGYE L IEAIE DR
HEMERENTENTH S 2 &, Pk, bt SS-
ATEBHETH 2 s, Yo —7 VvV gEREHDSSED
N, ZTOMRBEMITUIZ, DR, Yvv—T R MR

Laboratory findings on admission

Urinalysis Blood chemistry
s. g 1.007 TP 7.3g/dl
pH 7.5  Ab 3.8 g/dl
Sugar (=) T-Bil 1.2 mg/d!
Protein (+) BUN 6.0 mg/d!/
Sediments Cr 0.8 mg/d!/
RBC < |/HPF Na 143.7 mEq/!
WBC < |/HPF K |.6 mEq/!
NAG 14.4U/1 Cl 120.4 mEq/!
5-MG 37,704 ug/l  UA 2.8 mg/dl
Myoglobin ~ 3,395.5 ng/m/ Ca 8.5 mg/d!/
K 45.9 mEq/day P 2.4 mg/dl
Peripheral blood GOT 1331U/1
WBC 5,700/mm? GPT 401U/1
stab 1.0% LDH 1,094 1U/1
seg 71.3% ALP 224 U(B.L)
e0sino 3.1 % y-GT 1/l
baso 0.1 % CK 4,4771U0/1
lymph 20.2 % Amy 11710/1
mono 43% Myoglobin 3,507 ng/ml
RBC 419X 10*/mm3 Aldolase 22.61U/1
Hb 10.5 g/d!
Ht 325%
Plt 25.5% 10*/mm?

Serological test

Renal function

CRP <0.2 mg/dl Cer 71.1 m{/min
ASO 70 1U/m! FENa 0.71 %
RF <7.01U/m! FEK 252 %
LE test (=) FEHco,~ 427 %
ANA (+) Arterial blood gas analysis
(speckled) pH 7.237
Anti-ss DNA ab <25 U/ml Pa0, 106.2 mmHg
Anti-ds DNA ab <25 U/ml PaCO, 25.0 mmHg
Anti-SS-A ab 189.1 COI HCO;~ 12.7 mEq/!
Anti-SS-B ab 1.6 COI BE —11.3 mmol/!
P-ANCA <I0OEU Sat 97.6 %
C-ANCA <I0OEU AG |2.6 mmol/!
Thyroid test < X100 Endocrinological data
Microsome test > X 1,600 PRA 0.89 ng/ml/h
Cc3 82 mg/dl PAC 2.2 ng/dl
ca 12mg/dl  Free-T3 11.6 pg/ml
CH 50 37.3U/ml Free-T 4 1.3 ng/dl
gG 2,118 mg/dl  TSH 2.6 xU/ml
IgA 198 mg/d/  Cortisol 7.7 ng/dl
IgM |13 mg/dl
IgE 172 U/ml
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BB v 77774 —CRERE 1~2mm OERE
BRI (Fig. 1), £BERICOVWTE, 2V
LAFHICER L 7FE L WES Y v AIE, ZHI2X 3 48
RFE DA dsrioe U 72 DU D R, A IR M SR D HH 72 B A,

SAZubE U REEPS HM EF 2 725719, K5 T, NE
#HliZ RTA 12X Y HM 22 L7y = — 7V ERERE L 28
L7z,

Abeig#E@ (Fig. 2) @ ABe%#l, sV v L, Zva
AT ABLUKEAZ S M) v LAOROKREGICL S
SHEFEENThh, KH Vw7 AMAES & OREHEE7 > K —
YADWEERY, i, HRCHREREOIER LR
TIREOHE RO T2 ABEEE 6 95 H 124 i B &
D AR R AT U 720 BRI S 72 HHAR U Fig. 3 12R 3 &
5\ FHARAE D R/INANE] & AR IS TR D T2 A8, ZE IR 13 7R
oMM oTz, TS DOFTRIFES VY AMEIC X 27
DEFEICG &5 Z OFABE EF 2 5, HM OFRET
RELTFELEWRERTH -7, 55 46 95 H 1T 13 /NEHR
BRAEMTIT, BEERPICE L LTV »o5EkE Bbits /g

Fig. 1. Parotic sialogram showing diffuse granular IO EBEROBE 2 HD, ¥ = —7 VU EEREIC L 2
shadow, 1~2 mm in diameter IR K DT R T & - 7z (Fig. 4) o BAIBRZ OBRR D72

KCi |
(Z:GO)’“E‘“ Potassium gluconate (K : 24~48mEq/day) L_——I——‘
ay

| NaHCO3 4 ~2g/day l

10 muscle biopsy lip biopsy renal biopsy Cyclophosphamide
N 50mg/day
2 A S
|l
AV Prednisolone 30mg/day

—o— K(mEa/1)

— e— CK(X103U/1)

6 - ——g5—  LDH (X 1021U/1)

< —m— U-32MG (X 10%ug/1)
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Fig.2. Clinical course
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Fig.3. Light micrograph of muscle biopsy specimen
obtained from musculus biceps brachii
Variability of muscle fiber size was obserbed.
(HE staining, X 100)

Thes o "l 3

Fig. 5.
showing mononuclear cell infiltration into inter-

Light micrograph of kidney biopsy specimen

stitium and tubular epithelial cells (tubulitis),
detachment of tubular cells from tubular basement
membrane (TBM) and thickening of TBM

(PAS staining, X 100)

», ABEE 6l mHIC T 2 —T CE AR E T, 0Dk
B I M B 4 (tubulointerstitial nephritis : TIN)
DFtRBFo Tz, BERMBITER LY, TINIZHL 7V
F=vurof5EEL, TO®Y 7073 A7 7 IR
X BIBERGRE, 7)YV LABKORSEOHES XU
HubHREE 2 D, DIBEBROREERR oz ko, B
98 HIZiBBE, 2Dk 27u7 42778 Kedik, 7
VE=VurEREST 2 HIMES Y Y AHEIK3.6~44
mEq/lica>rbro—nran, REE7 Y F—y 21330
STV, 72, IRMES Y 7 A FHRINEEIX922%
T, R NAG 03U/1, FRH g,-MG 26 pg/l ka3 NE
TH 5,

Fig. 4.
biopsy specimen showing marked periductal
lymphocytic infiltration (HE staining, X 100)

Light micrograph of labial minor salivary gland

BERATR | RS R TR I R TORREITIT
IEHTHo7eh, MBS BRI EMIRE 2 %o,
PRABE 3 ZiE U, b SHARE o RIS — SRS b R
HEERORE LY, RMEROGRZEL, FIMEOH
Mt & R 72 (Fig. 5) o BT WHMES AT I T 13 FRAAE FE R
(tubular basement membrane : TBM) DIEE, RHHE 57
M > TBM 20 & O HIif, RME EEAMRAD~ 7 1
77 =Y OREERD I (Fig. 6), &, HOEHHENR
TREZ 07 ) OO TS TRERE, FREIE &b
et Td o 7z

ERERBHRaORET | BAEROMRERYIR %= v T
TS /732 £ » CD4SRO, CD4, CDS8, CD68
MR DWW THREI 202 2o HEIZEAL F -7 EY
VY AT AT X B ABC 3 (VECTASTAINE Elite ABC ®
~)VFAFYY—¥Fv b, Vector
game, CA, USA) T, Hulz—XPkiTwiInd~v A0
/70— FVHEET, UTOIT &L TH 3,
CD45RO : anti-human T cell antibodies (DAKO, Glostrup,
Denmark) ; CD4 : anti-human CD4 antibodies (Becton
Dickinson, San Jose, CA) ; CDS8 : anti-human CDS8 anti-

Laboratories, Burlin-

bodies (Becton Dickinson) ; CD68 : anti-human macro-
phage antibodies (DAKO),

ME RS OBz DWW, BRVEHBRRRE LS 2 D DM
M TZnZ % HIMRES L 7z (Table 2), DR, T
MM % 7R 3 CD45RO B PEMI P 13 297.8 i/ mm?, < 27 o
77 =Y Thb s CD68 GIHEMALIE 121.7 il /mm* T H - 7z,
THIKED 5 5 CD4 BB EMI I 73.7 fil/mm?, CDS8 B
Jaix 191.6 {H/mm? & CDS8 Bt T flifafEnicd H, CD4/
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Fig. 6. Electron micrograph of kidney biopsy specimen shows a macrophage infiltrating into

tubular epithelium (arrow), and thickening of tubular basement membrane. (X |,000)

Table 2. Immunohistochemical analysis of infiltrating
mononuclear cells in tubulointerstitial lesion

CD4 cD8 CD 45 RO CD 68
Positive cells 98* 274 414 168
Interstitium (mm?2) [.33%* .43 1.39 .38
Positive cells/mm? 73.7 191.6 297.8 121.7

* No. of positive cells. Infiltrating cells were stained by each
cell marker specific monoclonal antibodies using serial renal
biopsy sections.

**Area of interstitium used for counting of infiltrating cells in
each section.

CD8 I3 0.38 Th -7z, CD4, CD8 G MEMIfIIZBE S 2 f
JEHER O O R % Fig. 7A, Bl Lz,

AFEB R IRARLRR 1 B & 2 7 18 MEREAT R 2 585, R
WLE T e & o, BB OB 2 572
L, EFRMEY = — 27 v ERRE L 2 S WIERITH 5,
Y — 7V IUEBRERICBWT, RTAICK B{EA Y ¥ Al
ED» S PPREIITEFND L L3I AONTWS
2, ZOREGID X 5 CHEHRROBIEHZE LI X 2 5 ERE
FOLARIA 7uEVRERZEL, HM LW SN DHE
BEH & b 249, KEEF O ABEHT O % I 13 9s b 22

Fig. 7. Immunohistochemical staining of CD 4" cells
(A), and CD 8* cells(B) in tubulointerstitial lesion
(X 100)
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[ED 7T O FRHTH 205, FRaln 2ELL L, B%
55 POFERTRELEA ) 7 AMENEE 50, %
NI OHIHETHPHEBEL Tz b0 effES NS, 20D
£ O RRE\O T T, SEZAWHET T D YRR 2 FE
L, HM%2EL7:bDEeFz 6N b,

AIEFID RTA O & L CEEMRFTR CHL R XS
12, TINDBEEGENEL RB I b, ¥Yx—7 Vv U fERE
L5 Z0& D RIEHEREEREDFIERFIEE & L T
W TR S, £ OFHBAT R OE 2 & CD4 B T
JamBEETH 2 LHE SN T W32, TIN T R
CD4 51 T Ml 0 B B AL 2378 & T 21319, Ma-
tsumura S5 Z 7TH DY = — 7 v UEEERIC BT 5 TIN %
MErL, MEOMEMEIE THME2ET, 2055 CD4
B THREABO BN THhE I, v 7u7y—Yik
YETHD L, FRME LR L i CDS B
THIlE ChH -7 Z L BME LW, ¥ = —7 v EBRERED
TIN OFIEREF XV S T2 was, —2ik CD8
Btk T MR & 2 E B 72T & 2 O R PRI &
LfEERE R T 5 b, 72, CDARGME T Ml
L BPURRR L ZDRICKH YA b4tk bE~rm
77 =Y ORBIEISEBER T VLV —5F 2 o b,
e, molt, WERBROMET THEG S iz & 5 & CD4 ik
T Hifd X 2 MlEEEEETF L EZ 6N THS 59, &
[B10 4L 1L DREER U 72 FE 1 D S8 AL 5 IR ¢ i
CD4 [ T fifiaiz Ho U CDS8 Bt T 41 28 8509 12 B A7 1
BHELTBY, 2, 27077 —YDEEH CD4 B
THIFE L V% <O SN, (RO & I1dFRK > Tz,
CD4 51 T Ml i e p o 72 R & L ¢, 2
FEDHFBHINC X 2 2B L O»d Litkv, 20
£, KAEGITIEHEICRB L7 CD8 Bk T Mifd & <
7a7y —VPNEERREZHE WS Z LRI
D, SHBOY = —7 Vv EREE OB ERER O LRI X
D, ZOTINIZBT 2 THIlEL~ 707 7 —Y O&REN
DWTHE Z2MFINHE E b s,

XC, FEFIOEFCOWTIE, SHERED & TIHED
V7 AMEDS 2 72 D BES S, 7 ) 7 ABIFIOREGE I
FEDLBEE Lizlz®, BEMRFTETTIN SHS 2 £ %5
TRET, 7V RV o ik 3 RE2EBL, S51—
Bicy7u7 3 A7 7 S ROPFHEZT 22 ik, &

BV Y AMIERPRBHEET & N—v 2DHRELED 12,
¥z — 7V AEERECIEBRAMERR O U T iE— I A 7
A FEEOHEELHY, TINIZFHL TS A7 A R
BEDEA SN D0, KER S B EMORER, active ZLFT R

EHESLTINZEL Twiclc®, A7 a4 RiEEZBG
L RTA OREE AT, 2D XD, ¥ =—7 Vv UfEREE
T RTA 229 2EHI T, BEEMRIC X 2HEZE2A T
0 A NEREOHBELOHECEETH S Llbhiz,

& &

ABNZ RTA X VRS ) v AIMER R L, BEMERESE
OER EHERR»S HM L2 sy =—7 v >
TEREREDEF Th > 7o B ORREAMAT R TIN T, &
OB ORER, COSEMIO T~ 27 v 77—
YORMERADI, TINCH LTV R=YarE, —
BEIcy 7 a7 3 A7 7 2 R &AL RTA OWEL2ED
o2k, RTADOFHNELTTINDBESE L Twa 2k
D58 TR S 4Tz,

Bl
TxEKZ2 212hiz), FERMFZIRETIC OV T CHInicie &
F U BIEAR DRSO TISEBIE, & ONCE T EMEHMEARE
Bz SRITWI 72 & £ U7RBERERS KRB =R L &
S
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