Kidsada Wichacharoen
Chatpong Makmee
Sumapa Chaiamnuay (Advisor) Thai Journal of Rheumatology 2024; 1: 26

Case Report: Osteomalacia Secondary to Mixed Renal Tubular Acidosis from
Primary Sjogren's Syndrome
swmué’ﬂ'sﬂ: mfaznizanﬂfm (Osteomalacia) @1n Mixed Renal Tubular Acidosis
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Sjogren's syndrome is a type of autoimmune rheumatic disease that involves chronic
inflammation of various organs, particularly the exocrine glands. Additionally, it can cause
symptoms in other systems, such as the skin, joints, lungs, kidneys, blood vessels, and nerves.
In this report, we present a case of a 47-year-old female who presented with generalized body pain
for the past 4 months, along with weakness in the arms and legs. Bone density testing reported low
T-score in osteoporotic range. She was treated with alendronate; however, her symptoms got worse.

She was referred to a rheumatologist. Blood tests revealed non-anion gap metabolic acidosis and

multiple electrolyte imbalance, including low serum potassium and phosphate. Urine analysis
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showed protein, potassium, and phosphate loss. Serum testing for autoimmune panels showed
positive for anti-SSA and anti-SSB antibodies, along with a Schirmer's test indicating decreased tear
production. Therefore, the diagnosis of generalized bone pain due to osteomalacia secondary to

mixed renal tubular acidosis from primary Sjogren's syndrome.
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- g ineu Myoma Uteri with hypermenorrhea and iron deficiency (27/3/2556) s/p TAH
- Hb E trait diagnosis
- CKD stage llib

el luilaqiiy
- Ergocalciferol (20,000 IU) 1 {ANAIRIMIILT flaniazass
- Potassium citrate 15 HaAART URIDIUNTEE L1
- Folic (5) 1 WANAIBINTHEN f;”u@::ﬂ%q
- Sodamint (300) 3 lANAIBINITEEN NA1NTU LU

- Calcium carbonate (1.5) 1 LANAIBINITLEL TUAZATS
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- Juli solution 15 NAAAAT NAIDIUNTLEN NANNIL LI

- Alendronate (70) 1 {a dUaviaz 1 A5

M592519N ¢l

vital signs: BT 36.9 C, PR 105 bpm, RR 18/min, BP 105/73 mmHg

Height 168 cm, weight 60 kg, BMI 21.3 kg/m2

General appearance : A young Thai female, good consciousness, well cooperated, mild pallor
HEENT : mild pale conjunctivae, anicteric sclerae, no malar rash, no discoid rash, no alopecia, no
thyroid gland enlargement, no cervical lymphadenopathy, no parotid gland hypertrophy, no
photosensitivity rash, no dry eye, no dental caries, no dry mouth, salivary pooling test positive :
normal

Chest: normal chest contour, equal chest expansion, equal breath sound both lungs, no
adventitious sound

Heart : regular rate and rhythm, normal S,S,, no murmur

Abdomen : soft, no superficial vein dilatation, not tender, no hepatosplenomegaly

Extremities : no pitting edema, no rash, no petechiae, no joint swelling, no joint deformity, no
palmar erythema, no onycholysis, no proximal nail fold erythema, no cuticular hypertrophy,
generalized muscle tenderness at trunk and back

Neurological examination: orientated to time, place, person, pupil 2 mm RTLBE, motor grade V all

extremities, sensation intact, DTR 2+ all extremities, no neck stiffness, no tremor

namsaTIameasl fiRnadasdu

CBC : 10 gm/dL, Hct 31.6%, WBC 7,000 cell/uL, PMN 63.2%, MN 27.7%, platelets 362,000 cell/uL
Blood chemistry : BUN 11.1 mg/dl Cr 0.80 mg/dl, Na 137 mEqg/L, K 2.06 mEqg/L, Cl 106 mEg/L, CO,
17.2 mEg/L, Ca 9.51 mg/dL(8.6-10.3), Inorganic PO43" 1.37 mg/dL (3.4-4.5), Mg 2.2 mg/dL(1.6-2.5)
Liver function test : TP 9.85 g/dL(6.6-8.7), Alb 4.73 g/dL(3.5-5.2), TB 0.2 mg/dL(0.1-1.2), DB 0.08
mg/dL(< 0.3), AST 17.6 U/L(0-50), ALT 9 U/L(0-50), ALP 997 U/L(35 - 104), GGT 63 U/L(6-42)
Serum osmole : 292 mOsm/kg ( 275 - 295 )

UA : UrinepH 7.0, USp.gr 1.011, Uprotein 2+, Uglucose 3+, Ubilirubin negative, no cast
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Urine osmole : 202 mOsm/kg (50 — 1200), Urine volume 4000 ml/day

Urine electrolyte : UCr 16.2 mg/dl (20 — 275), Uurea(mg/dL) 94 mg/dL, UNa 40.7 mEqg/L (20), Uk
36.9 mEg/L (15), Uuric(mg/dL) 11.3 mg/dL, UCa(mg/dL) 0.9 mg/dL, UPO43’(mg/dL) 33.3 mg/dL
24 hr urine calcium : 36 mg (100 — 300)

FePO, 58.88

Vitamin D 58.4 ng/mL (30 -100)

Intact PTH 79.6 pg/ml (35-70)

Interpretation : renal-phosphate loss with calcium malabsorption

ag1ifeuun (Problem lists)
- A middle aged woman presented with generalized myalgia and fatigability 3 years PTA
- Hypergammaglobulinemia
- Hypokalemia with non-anion gap metabolic acidosis
- Hypophosphatemia
- Hyperphosphatasia
- Alkalinized urine, proteinuria, glycosuria
- Hx. of low bone mineral density
- CKD stage llIB

- Chronic anemia

n19an1s18 (Case discussion)
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$ennadunsa (NH,CI) e inlinsnsatfaannzfilszqiiuinn (Urine net charge positive) $auius

n134ayLae bicarbonate ¥ nwilaanaz Awinlitlaaaziutinniusing (UpH > 5.5) anvialugilae
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80% HNIANTEANNAAAILATIINATIANINTNELBNTLIHNTEANDINATWUAN BN TENTT Looser-

Mikman fractures 16
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N19ATIANINENANNSIRuazInnIanszan lugtlaasiell

Left Femur: Total (8MD)

Left Femur Bone Density

Bone mineral density
The BMD of lumbar spine is 0.870 g/cm2 (T score is -2.6)
The BMD of Lt femoral neck is 0.870 g/cm2 (T score is -3.0)
The BMD of total Lt hip is 0.585 g/cm2 (T score is -3.4)
TBS of lumbar spine is 1.266

Densitometry: T-score: USA (Combined NHANES/Lunan), Z-score: Asia

BMD YA YA AM AM)
Regiot (g/cm®) %) T-score [L5] Z-score |
N 0625 0 30 80 13 |

Result: generalized osteopenia without Looser-Mikman fracture
Namsmqqmaﬁmﬂg‘jﬂﬁmﬂﬁuLﬁmﬁlammmmm mixed renal tubular acidosis (dRTA +
Fanconi syndrome)

ANA 1:1280 fine speckle, 1: 640 nucleolar pattern

Rheumatoid factor 69.4 1U/ml, AntidJo 1 : negative, AntiRo52 3+, AntiSSA 3+, antiSSB 1+, AntiSm
negative, AntiSCL70 negative, AntiRNP/Sm negative

Schirmer’s test Rt eye : 5 mm., Lt eye : 7 mm. Interpretation: Na13N (positive)

ﬁﬂ’m‘ﬂﬂﬁaﬂﬁ?unﬁaﬁ@ﬁﬂ’hLfﬂu Primary Sjogren’s syndrome with mixed RTA with
osteomalacia with hypophosphatemia LWag possible calcium malabsorption ANNLNATI IR ACR-
EULAR 2016 classification criteria for primary Sjogren’s syndrome
Wasanngilasaailiiiannisvizeainisuansfilannziulan Primary Sjogren’s syndrome #d1iunng
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MIIRALAUANANTLRNZIANZANaNNT0densale An Salivary Scintigraphy \WaATIAUIANTULN
RatnRvesviasentnany (Sialectasia) ¥3an1749mTa ocular surface staining N414130MIAUIANN
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FANA19 LHBIAINATLLNITNTINAGE Sjogren’s syndrome LaA

Hilaasneiilasunissnuning
- Calcium citrate (100) 1 LANARIDIMITIEN 111
- Calcitriol (0.25) 1 ANAIRIMNTLEN LU

o ¥ <

- Juli solution 15 HARAAMNT VAIRINITT L]
- Potassium citrate 50 RAAAAT NAIDINTEEN NANITU 1]
- Sodamint (300) 5 LWANAIBIMNTIEEN NAINTU 11 MDD

- Ergocalciferol (20,000 1U) 1 tdanasanmsidi dUanazas
NUNIUITTUNTTH

Tugtlaasainuisaainistanninnszanuazaauusalngyiac (bone pain and generalized

A R | LR A a o

weakness) anagaaillassunudndliiuninznszanian (osteomalacia) TeHAMAAINAIAIAIALA

waaLEeN Wodine waz/vM3ainsoniy An19dudanssuiun1sANLIsNRBINITAN (impaired

mineralization of bone matrix) aeinss Mnlilianunsnazanussn luaanszgnls (1) Tnaniznsean
1 < A . < dl 1 a a A . o 12

anluAniize ricket aznuluAniusunisaseyAninaesnszan (growth plate 438 physis) §9liln

denalinisasyaeanszgniatnmvinliaonueinaesnsegnaaniegliidalnsld uiniaz nezgnion
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Anlalunndasens dain i ajdnazitiadaduauiulaanszanngu (osteoporosis) NENeNTaNINAS
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(bone mineral density) AANNA1LINGARA usansly Anleniaznszgnuansunau lauwn Uaanszgn
TnganisaziluuuumeuaruanteauanvesaInistnAeud 1948110 (dull and poorly localized pain)
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HN19nAdLTRdNIEAN NANNIUaaeuLs Tnaddnemuzitlu proximal muscle weakness Ha1N19LAY
° PR ' o = o A a o I
anu1n (2, 3) lugilheninznizgniananansianuseiunaa@ananvisealng uazwaamnsn souiud
NMIANTUIBIAAIARTINNTNETaTUNIZAN W Alkaline Phosphatase (ALP) 36l parathyroid

hormone (PTH) g4vTailnd syaudniduasivzang doulsanszgnwgulidainisilan anidud

neennin nansaan el jiRnissinind nawdiass@nunszanung (osteopenia) LazAIAIIN
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1 = U 1
ANMRATDINIENIEANUIN Huanaa1me) (2) Taaagd Taun
1. naziiNegaInuIAAUR 1w Vitamin D deficiency uag resistance 10U
2. maznadinmalulaansn 11w
a. WluAILENLIA

b. Wunreuae lewA Fanconi syndrome Waz Tumor induced osteomalacia (T1O) A

| I
aal

Tu mesenchymal cell tumors ANATIANTUTIRS FGF-23 %ﬂmmmué’ﬂfm ﬁmm&;
qum:@]ﬂmummn proximal Wag distal renal tubular acidosis 9471 Fanconi
syndrome
¥ v = ) ﬂl =
3. ﬂ']’ﬁzﬂﬁuvlﬂu’ﬂﬂﬂ’i’ﬂuﬂ’tyﬂ']L’i’ﬂ\iﬂ']‘i@ﬂ‘ﬁ&l
4. anwunauq luiauialnfaewnsng (abnormal bone matrix) i TsAnszgnidanz
Wuqmw (osteogenesis imperfecta), ﬂﬁfazwimmuhﬁ(enzyme deficiency) 11U
Hypophosphatasia (decrease ALP) Lar@19€iueianszLI1n1g Mineralization 1 fluoride

toxicity, €11 bisphosphonate (etidronate) wazn19zlnaneFasa (aluminum) 1us

AINITUATAINTURAIABINILATEANUIN (2, 3)
1. laifan19 819AzWIUNNENILANLNANN NI
2. an1stannszan anaazgnnszAulaani1sinauizanIsasinuin dniRaLTuMnITgndunaa
douae, 4, NIzANITINIIBLAZIENAGIUAIN a1aduWusALaINITNALEL
v dy ! v d” ! ¥ ° ! A a 421 o o
3. annsnaniliesauuss Inaniznauiiedaudu Uinngeainisgniu wuaniulaaiuin
[ & o i o a o o Nl 3 [V XTR]
NANNLeAL (hypotonia) ILAUANLN N3zgniin Tunsainenisidugunssannsan ligilae
a = v o v o [ % A . ¥
uaudaLFeala Lmemmmﬂumz@ﬂuﬁLuam:rm:: stress fracture 1198 osteoporotic fracture 15
n193lARMIEnsEANUIN

AnNNIINade (Japanese criteria) 184019 osteomalacia (4) Rinauainnsinass

o

SERESID!
1. AeguwlnvzesziuuAa@anlAeARAN (hypophosphatemia %58 hypocalcemia)
2. #52AU Alkaline Phosphatase (ALP) 44

3. 2INNINWARTN UNANIUeEaRLIN WTallaAnszan (muscle weakness or bone pain)
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4. wqan3zan (bone mineral density) pndneing (low BMD < 80% in young adult)

5. FAuAnUnFA1e9n1NENe59E (abnormal imaging findings) 1% multiple uptake bone
zines 9198 looser-Milkman fractures

Tmel definite osteomalacia : NLNaWaT 1 014 5 uay possible osteomalacia : nineat 1 09 2

waz 2 Tu 3 199 3 19 5 A luseeugilaedinoet Tuda 1 D9 4 Ahiilu possible osteomalacia

N9RgIaNIeUaLlumRng (2)
v a oe dl 1 A o aa o v 1
nisagsaneiestjimnisinedaeizeativayunisaiade laun

1. N19MFIALADA (5)

seaLupaitaNuazNaaalaansn fasay 27-38 LA NMAN1IENIZANUIN

AU 25-OH vitamin D lwiaansin faeaz 100 Tagaznuan lunguiamnuiaInnaz el sty
= o . . o o ! \ a | A
RIS 32AL 25-OH vitamin D azAntiaendn 7.5 — 15 ng/ml wsazing i lunguidameain
] = =S ndla a o
NENTRILAAEINAINNNIRATNIRAUNRAINaN 14
- 9¥AU ALP 49 $aeiaz 95-100 Tugtlae osteomalacia usiaeinglsfinusasuenisavizaninydu o
v lsfszsu ALP zgﬁu 1T liver cholestasis, Paget's disease WY bone metastasis
- 92/ parathyroid hormone §3111 $a81a% 100
2. nngmgatladnae laun szsunaaidenluladnnzmi Seaay 87, A1 24 hour urine phosphate
NNNT1 100 RadansumAad wazAn Fractional Excretion of Phosphate (FEPO4) 1nnnanasas 5
3. N1FATIANINANYGIR ANUANHOLATIUAAETLNIZANUNAY WazansusRiAsny lulsall
A8 pseudo-fracture 138 looser zone F9sinazNwaLU13TANINLUNG (sclerosis at margins) {0
w2 dr9uuuanunmg (bilateral, symmetrical) A0y cortex (lie perpendicular with
cortex) muwsiainulsias Teun femoral neck, medial femoral neck shaft Was pubic rami 1w

514 (6)
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a ) =
3“1]‘1/1 1 WAAN pseudofracture line 198 looser zone

a A o '
gﬂ‘l’l 2 LLAAN looser zone NANLLLNURN

ARLUL9r89 medial femoral shaft (7) proximal Unlar (6)

wuam9lunig approach éﬂ'}ﬂﬁuﬂﬁgﬁﬂ rickets ¥13@ osteomalacia (4)

\Hedtladan1znszgnianluan (rickets) viseluglun) (osteomalacia) Wfiansangseiunaains

(3 4)

v
o o

wnseaunagnilng Tnaandudanszuaunig mineralization Iageiiuanive wu a0

etidronate uaz aluminum s wnlinuanduanme) WinmadaseAudndun 25-0H

a

vitamin D ¥nTA1TasNd 20 W UNSUFAaNARART LEAITINN1ZANAIANELA VidaLiARNNEN
UNITHA 1 dilantin Wae rifampin WAL

mnszauneawngn Jinaadasesy fibroblast growth factor 23 (FGF23) Mnsvmu FGF23 |

a '

ANNINNG1 30 AlAnFuAelad ans UaLanian1ay FGF23-related hypophosphatemia Laz1in

a

seAU FGF23Waandn 30 Wianfusadiadans tnaldiniazyinguinis wse shortbowel
syndrome 39N LN proteinuria, acidosis 111303 A/ 8A192 Fanconi syndrome, renal
tubular acidosis 3881 ARINENUNTHA 11U ifosfamide, adefovir pivoxil kA valproic acid L1

¥
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I Rickets/Osteomalacia I

Low Normal
Serum phosphate

< 30 pg/mL. l 30 pg/ml < Absent Present

FGF23 Drugs that inhibit
Absent Present mineralization

Malnutrition, Short bowel FGF23-related <20 ng/mL | 20 ng/mL <
syndrome... hypophosphatemia 25(0OH)D Drugs*

Present | Absent Phosphate
Proteinuria, Amino depletion

aciduria, Acidosis...

Reconsider the
diagnosis

Vitamin D deficiency,
Drugs***

Fanconi syndrome,
Dent disease, Renal <20 ng/mL. | 20 ng/ml. 5

tubular acidosis, Drugs** 25(0OH)D

Low | High

\éllamm D deficiency, 1,25(0H),D HHRH: hereditary hypophosphatemic rickets with hypercalciuria
rugs***

*: Drugs such as aluminum and etidronate

Vitamin D- HHRH, e 3 2 T z :
dependent Vitamin D-dependent : Drugs such as rfo.slamlde, adefoylr pnvopl anq Yalpronc acid
rickets type 1| |rickets type 2 ***: Drugs such as diphenylhydantoin and rifampicin

gﬂﬁ 4 uuInslinng approach sziﬂwﬁm&’ha rickets 1138 osteomalacia ARAANAIN Fukumoto et al. (4)

luneaudiag amadesnusziueamalu@ens tnunaidasludens luafuewnsm
(metabolic acidosis) 7zAU ALP 4N meaatla@19¢ WU glucosuria, aminoaciduria, hyperphosphaturia,
;1394 urine pH AANNINNGN 5.5 UAE urine anion gap HANTIWLAN ATIANWENNISRENUNDENIZAN
119 Tdwunnag mainutrition wag short bowel syndrome TaaiagiTusasugilagasdnlafiuning distal
and proximal renal tubular acidosis (distal and proximal RTA) with Fanconi syndrome Fannazsangnn
ﬁﬂﬁ’ﬁmiﬁuﬁ’éﬂmamumﬂﬁmLLéﬁmmmmz@]ﬂ Mildannsnazanussn lumasnszgnle Wity
NNTNANIIZNTTANUINAINNN

ms%’nmqunsz@nﬁfm (8-10)

n1ssnEINIaEnszgnuanannIszauisna ey iuneinunlnanisasuussianaialy

q

A7l LAALT AN LA AR UA JAUNATNALUNNY LAALEEN 1,000 Raansusadu uialy 2-3 Asepady,

AMNAWA 800-1,200 IU fiadi vida 50,000 1U sadunasf iflussezinan 8-12 dUauf nasanniiuliaunm

a

1,000-2,000 1U rieiadanssiadiani (IU/miweek) fngiaaiin1nznisgatsupaidanainanldladas

1 4
=X

AN9NANTUN I UL AT BILAR LT N LA LA RN RUANZASUL NA1AALARITEN 2,000-3,000 1 FaNINNG1 4,000

a

a a o 1 o a A

Aaansusedu wazdm XA 10,000-50,000 1U Aiadis vnniiniazidenidunsaain renal tubular acidosis
WAansaun 1R (alkaline therapy) 11 TonesluanFluuws Inafunigfessauluanfueium
(HCO3) lwaanatTudag 22-24 mEq siedans dounisliesulsanszannuludiaaniaznszgniian
Hudavaniiasainadldnezdisinlfusa Baudasas

1 [ . y H
ﬂﬁg&lﬂﬁmﬁ‘mﬂﬁu (Sjogren’s syndrome) WALANNNTUARINIGLA (renal involvement)

'
¥ o % o

nguanfsuiszanguenislniniy WulsagunmnineedesiussuunAniusdesiiy
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putesriinuil Gonulateaiuaaun 2 sesasnnainlsadedniauguinass (reumatoid arthritis) Ly

TepndinnsdniauFeftaenadnluadaavsngaesscinanie Tnaanizsannfivia (exocrine glands)

o A '

o % ] . . v | % .
ANITANATUABNANDINTTLUN 3 AEINY (triad sicca complex) TAwA AL (xerophthalmia) nszanmn

L4 q

|
= o

LLazm@qmmq@ﬂmemﬁf;’muﬁq (keratoconjunctivitis sicca) wazUnuia (xerostomia) (11)

d”v o v a dl v 1 a o v
uﬂﬂmﬂummﬂmﬂmmmﬁm:umuj (extra-glandular features) (12) Teun ann1In1eiavile 4 Uan
1 uaen wazidulszanyn usu

nguainslaniunululseainsialifasay 0.01-0.1 giiEinaniagy 4 sia 1,000 Uszanssiail
%

' '
a 1l a {

aeeasadn 50 1 uilaninnangig 9 fa 1 Inaainisudnanialanuleasesas 5 (Faaay 2-67 wu'ly

svavingn 2-7 tvdaannifase finulduesldun tubulointerstitial nephritis (TIN) siLAalugaa 2 Tusn
WazN19e glomerulonephritis ‘ﬁwuiﬁﬂ@ﬂﬁ@ membranoproliferative glomerulonephritis (MPGN) Wni
ANNANNUSALNE cryoglobulinemia sinwulugae 8 Tuasanniiade (9) yananifaenailannis
9890 19zindeusluienneialnf SaAna1nnnng distal RTA, proximal RTA, Diabetes insipidus LLag
Fanconi syndrome 1ilusiu Tael RTA %132 Fanconi syndrome @nunsanildszaunaain AlulAansn

A 3 ¥ a 1 ¥
nelaamiunge mﬁl‘wmmqum:@ﬂmmmmim

[V 1 (=3
N12% renal tubular acidosis N ﬂ@N@ﬁﬂﬁiTﬁmsu
19 renal tubular acidosis HlWA19ENFenIeRan192uNsA (metabolic acidosis) { 4 i
(13) loun

1. Distal renal tubular acidosis (type 1) tinanns1anngluansusadunsals azaanannuszauly

¥ J

AITUBUAAN a9 HezAuatdaandn 10-20 mEg/L AIWuMATENAAY AsaatTad1azdn urine

pH HANINNLN 5.5 Uazunda urine anion gap azlaAduunndeihuandnsenialdaiunm

I
o

Tunsald (14-16) dauamaiuiinangedns lnaarmeiinanlsauinifiedldun Systemic
lupus erythematosus (SLE), Sjogren’s syndrome, rheumatoid arthritis, systemic sclerosis,
primary biliary cirrhosis LU (17)

2. Proximal renal tubular acidosis (type 2) {inains1analiauisngaanluaifuamandu’ls
pavaiReanuszsUluAFuBILUARNAY Hezduagii 12-18 mEq/L Arlwunadausag agaa
TTa@n192 AR urine pH AANINNT19TeTRENT1 5.5 AR wasuInda urine anion gap Az lFAN

Wuavdsdeuandngunsadunsals (14-16) 1nin192 Fanconi syndrome aZWLN12%
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hypophosphatemia, glucosuria, hypouricemia WAZ/¥T8 aminoaciduria 3ANAAE mmmﬂﬂim
WADHF9LeY U Sjogren’s syndrome WA SLE Liusi (18, 19)
3. Mixed renal tubular acidosis (type 3)

4. Hyperkalemic renal tubular acidosis (type 4)

nguaIN N3 uaINnsnvinlfiAe renal tubular acidosis 163 2 alia (17, 18) filaaaziininy
wunadanluaansn dandunse 1 RTA 9 2 18a wazinagzwnluiaannisauaaeluaian 2

(proximal RTA with Fanconi syndrome) @aifadtisiananadaiasunalimiinninznszgnuanlugilengs

annslaniule

ANNFNWNUSTEMINMIENTZANUIN WAENIE renal tubular acidosis AARANNANEINSTTNTY
RINNITNUNIUATTUNTTH Ld":“lm “Osteomalacia secondary to renal tubular acidosis due to
Sjogren’s syndrome : a case report and review of the literature” (20) W11 ﬂﬂ%zﬂiz@ﬂﬂqu FYER TNt
raud1ates lugUssngueinislainiy nusieeiuimausn (21) gilae Sjogren’s syndrome with
osteomalacia ufl 1977 Taafisesudilan 13 e Tudszmasnnuuazfiu areede 411 (30-711)
Tneilasdaulug)idugueae Tnaninznsegnian luenisusnaasilanguainislaniu 7 9g
frlaanguannistsiniunnaefiinnaznazanian finnaz distal RTA saudas Taefifilas 2 ae
10112 mixed distal and proximal RTA ﬁauﬁuﬁwm?ﬁ’] sodium bicarbonate loading test m’quﬁﬂm
ﬁ"]ﬁl%‘uj%ﬂ 8718 wuuﬁﬂgﬂumm proximal tubular dysfunction 11 aminoaciduria, glucosuria,

hypophosphatemia LLaE hypouricemia

N1 distal RTA wuladaaay 11-30 ludilhanguannisianiu (22, 23) nalnaes distal RTA T
nguanig.  Trnudldudn Insanaaziinainnisanad HT-ATPase activity

Cohen et al. (24) 918191497 n19une laag HT-ATPase 14 cortical collecting tubules WuaN
n1991 kidney biopsy hugtlatl distal RTA with Sjogren’s syndrome

Fulop and Mackay (25) $189143101341A bone disease unguaini1slaniu iinaInniay
acidosis @z hypophosphatemia $9u7LN1991 vitamin D iuilaqenaysu

Proximal RTA L{ua116)218901192n52aNUIN (26) AAINN1saanaams tinngseaunasine
Tdensn 1aen19za1m3nAuR Lazn1azideniunsn danalifannszuaunis Mineralization 104

nIzAN T94711RAaIN192 proximal RTA Tugluaj iy multiple myeloma, hypocalcemia, drugs,
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amyloidosis ¥rangna1n19lainTu lusu (25) a1L1s289019 renal tubular acidosis 11 Sjogren’s

syndrome inAann Tubulointerstitial nephritis atiluainisuansnislannulaveslunguainislaniu

unggu

. & = R % P v Y \ "
e nguainislmniuaiuisndeinisuansiscuulale Tnannulddeslsun tubulcinterstitial

nephritis (TIN) 1ana1nifaa1alann132e9n19snaawns s nIeRiaUnf dafinainniae distal
and proximal RTA, Diabetes insipidus Wag Fanconi syndrome SHT 0!
nN19% RTA 3@ Fanconi syndrome d@unsannlfszaunaanluidensn n1aziaaniiunse
Twunadenluaend sn1azainandadsuin ligisanguainislaniuianisznszgnuan

b2
15

ol 3 : . Sy e -
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