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A case of Fanconi syndrome positive for anti-M2 antibodies revealed by severe hypokalemia
and multiple bone fracture

Masayuki HARA*!, Risa MIYAZAWA *!, Ayano TAKAGI™*', Hiroshi KADO™ ",
Kei MAKI*!, Katsunori SAWADA * !, Koji YOU *2, and Tsuguru HATTA™*!

*IDepartment of Nephrology, *?Department of Digestive Medicine, Ohmihachiman Community Medical Center,
Shiga, Japan

g2 B

FEBIE 38 %, 2. 2006 WD & A R OFIRINEL, 2007 4F MRI TABE B & 22H S LA\ L5 B iE i
fiii % M6 T, 2000 4 4 H, BHRD %= OEELZ2 LB, KA I CRRE R 220 YR L 7z, FHH
A& ) 7 AIE (K=2.5 mEq/L), &Y VIME, &7 v—VEREHE 7> F—=v 2, EAKR, REEZ#EO7-2 L
75, Fanconi JEMEHEZ BE\ RS EINE HIWTARBE L 72, Bone survey Tl&, FrCVUBE CEEBA DR, LERE
WAL /3 ICEIDRD S, EHEICIZANENE & HEEZTE 2RO 7o, P HRINEEDE, L7 2 7 BBIR, EiiiE
&3 Z8% Fanconi JEMERE & W7 L 72, ABEHE, (80 ) 7 AGEIC & 2 DEMSEIROSEBLT 5 7 SR AR B e minr
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M2 FiUR) DT H o 72 T & DM IZFIN & 7 2 B IE3BD o 7o, AERICIRITFEREEREZ £33, 20
WEAT U 72 FFARRC b SRRV P FIBEZSE (PBC) 2 2§ 2B 2 R 2 hr o 72,

£lal, Bt M2 HiikPa1E % 2 L 72 Fanconi FEMEHED 1 6l % #2557 L 72, il M2 FUiRIC X 2 BREOET b & o TR
CBIRGEOSER] & 5 2 72 72 O SCHNE S 2 I A T 5.

A 38-year-old female developed pain in the right leg in 2006. In 2007, the diagnosis of femoral head necro-
sis was made based on MR images, and femoral head prosthetic replacement was performed. In April 2009, she
visited a local hospital for low back pain, and was referred to our department due to electrolyte abnormalities
on hemanalysis. Since marked hypokalemia (K=2.5 mEq/L), hypophosphatemia, hyperchloric metabolic acido-
sis, proteinuria, and urinary blood sugar suggested Fanconi syndrome, she was admitted for close examination.
Bone survey showed a marked decrease in the amount of bone particularly in the four limbs and fracture at the
proximal 1/3 of the left ulnar bone. In the lumbar spine, scoliosis and vertebral deformity were observed. Since
impaired P re-absorption and unselected aminoaciduria and osteomalacia were also present, the diagnosis of Fan-
coni syndrome was made. On admission, ventricular tachycardia developed due to hypokalemia, requiring imme-
diate electrolyte correction. For differentiation from acquired Fanconi syndrome, various examinations were
performed. No apparent cause was found except for the positive antimitochondrial antibody-M2 (anti-M2). In
this case, no data suggested liver dysfunction, and subsequent liver biopsy also showed no significant pathologi-
cal findings pointing to PBC.
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We encountered a patient with Fanconi syndrome positive for anti-M2. This case may attract interest, particu-
larly in the mechanism of nephropathy due to anti-M2, and therefore, this case is reported with a literature

review.
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ABRRHRERR R ¢ ABERF O MR A (Table 1) Tl&, 41k
“FRRAEC ALP(1,227 TU/L), AMY (205 U/L), TP(8.6 g/dL),
iPTH (167 pg/mL) & SfETH D, FHIETL VitD3 13 {KfEH T
Hole, ¥z K(2.5mEg/dL), UA(2.4 mg/dL) % & HMEAET
H Y, Cl(110 mEg/dL) 1 FBREE S Z 7R L 72, S 5 IZIE Cr
fili 1.84 mg/dL, BUN 20.4 mg/dL & B %300 7, 0z 7
07 i3 IgM A 1,152 mg/dL & EfETH - 7,

BIRIA A0 CldE 7 v — VP REHE 7> F—s 2 %
BTz, WRIGHE (Table 2) TRRIRFICEM, i, 7 Rk
DI % RO 7213 0>, IRAELATIZHRK NAG 10.6 TU/L,

Laboratory findings on admission

Table 1.

Blood cell count T-Cho
RBC 4.7 x108/uL UA
Hb 13.7 g/dL Na
Ht 42.3 % K
WBC 7.5x10%/uL Cl
PLT 177 x10%/uL Ca

Blood chemistry P
TP 8.6 g/dL iPTH
Alb 4.4 g/dL BUN
T-Bill 0.3 mg/dL Cr
LDH 138 1U/L BS
ALP 1,227 IU/L HbA,.
AST 22 1U/L 1-25 Vit D3
ALT 201U/L
r-GTP 211U/L
AMY 205 IU/L
CK 28 IU/L

175mg/dL  Serological test

2.4 mg/dL ANA (=)
139 mEq/L Anti-ds-DNA (=)
2.5 mEq/L anti-SSA (=)
110 mEq/L anti-SSB (=)
8.5 mg/dL IgA 270 mg/dL
2.6 mg/dL IgM 1,152 mg/dL
167 pg/mL 1gG 1,409 mg/dL

20.4 mg/dL Arterial blood gas analysis
1.84 mg/dL pH 7.211
98 mg/dL pCO, 33.0 mmHg
4.9 % PO, 95.3 mmHg
<4 pg/mL Na™* 138 mEq/L
CI~ 118 mEq/L
HCO, 12.7 mmol/L
Lac 3mg/dL

Anion gap 7.3
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Table 2. Laboratory findings on admission

Urinalysis U-Na 33.0 mEq/L
pH 6.0 U-K 29.27 mEqg/L
Protein (2+) uU-Cl 40.7 mEq/L
Occult blood (1+) U-Cr 33.62 mg/dL
WBC (=) u-IP 37.2mg/dL
Glucose (3+) U-Protein 171.8 mg/dL
Ketone (=) U-Protein 5.11g/g - CRE
RBC[HPF] <1 U-NAG 10.6 IU/L
WBC[HPF] 5~9 U-B,MG 42,700 ug/L
Tubular epithelial cell 1~4 %TRP 22 %
Hyaline cast (1+) U-NTX 215.5nM BCE/m M Cr
Epithelial cast 1+)

Granular cast (2+)

B,.MG 42,700 ug/L & Fifiz R L 7z, £ 72K NTX b Sif
BN L7, P77 BN CIEnT 2 2 BREZED T,
ZOMOREMER : 25815 X #4% (Fig. 1A, B) TIEPUL
BEALOFEW B A, RN 1/3 O EdT, I
DFENE L MR E 2B TED, B> v F (Fig.2) Tb %
OB G ERD 2 7% EFIEZ RRT 2R TH -7,
ABRBEERA : AEGNIEA Y 7 AEICRESND S F
S B EY, RIRBBIE, EAKR, W7 S BIK,
BIEREIR, @7 —VEREE TS F—v A%k, &
BEREREE L 30, B,MG 42,700 ug/L, %TRP=22 %75 £ 3T
BLIRAIE TOFWINBEE % R TR TH Y, Fanconi JiE {5
FEEBZWI L7z, MATES Y FICTEHRENM 2RO &
, PR NTX D3EECEBRINOTEDAET 2 2 &, iGIER

Fig. 1.

X-ray images

A : Scoliosis of lumbar vertebrae

B : Pseudo fracture of left proximal ulna
* Improvement of pseudo fracture

pseudo fracture
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Fig. 2. Bone scintigraphy
Increased uptake of radioactivity was observed in affected
bones, especially at multiple joints and ribs.

VitD3 2MEfETH 5 2 & LD, BWLED Z7-LTwb L
BWi L7, B HNE L 72 ALP @ isozyme b BHHEUER TN
ZHMTBHATH 7,

Fanconi JEERED JHAIZIF R E S T THRRED b D &




722 YL b av PV 7 M2 hifkBatt % 2 L 72 Fanconi FEBERED 1 4

Fig. 3. Renal biopsy findings

, B : Diffuse moderate or advanced fibrosis and edema was seen. (A : MTC stain, X40 B : MTC

stain, X100)

- Infiltration of inflammatory cells (macrophages, eosinophils, lymphocytes, plasma cells) was seen.

(HE stain, X100)

> Irregularly extended and atrophy of renal tubule were seen. Detachment and denaturation of
tubular epithelial cell were also seen. Moreover rupture of a part of renal tubule was seen. (PAM

stain, X200)

* In glomerulus, only mild expansion of mesangial matrix can be seen. (PAS stain, X 400)
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HCO3 mmol/L 12.7 ~»24.9 —» 25 ———> 24.8 —»18.2 » 243 » 23.4 »>
AMA2 ———MM ™ {31 —+ 141 —> 130 >
1-25 Vitamin D pg/mL <4 > 93 >
1300 — 1 N 7.36
1200 4 _J 10 {5 — = — 7.34
e
4 1Y A N - —— I
1100 Eﬂ 9 4 732
- 4
SRR - — \ g
B T i 3
E 900 (& 7 I ~~~~ \ 7.28 e
180+ E s s 126 g O
EeT ] —~——— "%
< 700 + E 5 N 724 Q© —=C2
£ A £
S 800+ S e e 722 <€ =——pH
£ 5004 Q3R O L7y e ALP
400+ £ 2
=3
0+ G 1
(7]
200 + 0 ™ T : T r v . T v ; T 7.14
0O 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270
day
Calcitoriol | 4-—>3ug /day 1
Potassium Citrate
Sodium Citrate Hydrate [3g/day 1
Sodium bicarbonate
levocarnitine chloride [ 900 mg/day 1
Steroid | 20 »10»5 mg/day
alendronate sodium hydrate I 35mg/week
sulfamethoxazole * trimethoprim 35mg/week

Fig. 4. Clinical course
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¥/, VT 2 EOBERIEROEE 2B DI 7-d ) N EY %
Gk L, AR T BE -G L 7252 1R R L 72, BBk,
SERREBBIZ IR 2 ICE K, M CriRE BAL,
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Fig. 5. Clinical course
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Table 3. Previous case reports presenting anti M2 antibody and Fanconi syndrome
Patient 1(Bando)? Patient 2(Lino)® Patient 3(Lino)® This case
Age/Sex 49/F 51/F 68/F 39/F
Serum Cr(mg/dL) 0.93 1.77 1.3 1.74
Serum K(mEqg/L) 3.6 3.9 3.3 2.5
Urine protein (g/day) not described 1.3 1.47 1.5
Urine B,MG 11.8 mg/L 25 mg/24h 57 mg/24h 4.27 mg/L
AMA2 positive positive positive positive
IgM (mg/dL) 742 not described not described 1,121
Liver function normal normal normal normal
Liver biopsy findings not done CNDC CNDC normal
Renal biopsy findings not done interstitial nephritis interstitial nephritis interstitial nephritis
Symptoms caused by strong strong strong strong
osteomalacia
Another cause of Fan- none none none none
coni syndrome
Treatment calcitriol calcitriol calcitriol calcitriol
potassium phosphate phosphatemia NaHCO;, potassium citrate
NaHCO; normalize potassium chloride sodium citrate hydrate
ursodeoxycholic acid ursodeoxycholic acid steroid potassium chloride
steroid levocarnitine chloride

steroid

AMA2 : anti-mitochondrial M2 antibody, CNDC : chronic nonsuppurative destructive cholangitis, dRTA : distal renal tubular

acidosis
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B/ @D Fanconi AiEfBediE & i2Wi L 7z,

PBC DRFEFTATH 51 M2 HUikHSIRANE MV A,
Fanconi JEEREZ ZHL T 2 e LT, 77 Y AD Lino 5
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(Patient 2, 3) & AAEGI DEGIRINTT 5, TARRGHEZ & % Hig
L 7z (Table 3), Z DR ELITICER 2,
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fEL Ty, 5%, FRldic PBC Z F85ET % Alaglkos
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PRAERIEIC X 2 VitD OEUY AR & REA4, 3) 181k
RIRHIEYE 7 & K — > ZHHE T COREEERIC L 2805
D P, Caintiofgit, 2HEETH %, Fanconi MEMERETIE
29 LERAE RSO & LT, < 29/ 5 LED FEhE
5,

AIEH] T I3 ABERFII A A pH 7.211, HCO; 12.7 mmol/L
EEWREE TS F—2 2% 72535, PCO, 33 mmHg
EMIEETH D, 1] S DR 7 > F—2 2 DSTEALE
L T ABRIEDSE 2 6 itz WGBS RER AL ifﬁﬁﬁt’(h)
Z2\D3, A X T RV 28 o IRRAHERE 72 & o & OFI3ER
Dlslpot, TORYD, WEARDFERE LTEE> v+
THEDL G Z2ROEN LRy D -7 2 Lo o, F
PR TETHRARZ 72 L ATRENE W EEZ N5,

UL, BEHICOWTTH S, FTEWEL DAL
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Holelz i e tEZ T, L L s DffiakiEEZT-
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i M2 FiikBE: % & L 7 Fanconi FEMREHRED 1 % #EBR L
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