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Ratio of serum levels of 1,25-dihydroxyvitamin D; and parathyroid hormone for the diagnosis and
treatment of tuberculous peritonitis in a chronic kidney disease patient : a case report
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FEGIE 80 %, M, 12 IR ICHIZOBER S D, 50 it & b BHERERETE O 72 Ol TR 2 2 1 T\ 7z, 2008
4 5 HIZP2YERES (chronic kidney disease : CKD) @ SR 72 & 4R & 5232 L BRI, i 7 L 7 F = (Cr)
fil 6.37 mg/dL, #HIEA LT A (Ca)fH 13.7 mg/dL & @fEHTH D ABt L % - 72, BIFRIESVE > (i-PTH) SRIH
IR A V£ S (PTH-1P) 13T, 1,25 KEELE % 2> D,(1,25(0H).,D,) SEMETH - 7= 70, Bobpit
DEEbiz, MK ZRO, WBREHTY oSREN OB TH o7, WK T/ FT7 I —
¥ (ADA) #ifiti, QuantiFERON-TB2G® B 72 & 720 & $ERE MR IR A 235t b 1172, PUREZSIAIEIC & 0 K IZHR 01
MAL, EANS Y AMED L7, EfETH -7 1,25(0H),D; I3 EAE & 2 0, Wl i-PTH IZEfEE 20, —
R R BB BE U RE I L iR e & 2 v D WA R S L 7,

CKD B TIEFERZWICHEN T 2 2 0%\, M, CKD B TIEESY 2 v D O LEED 729 1,25
(OH) ,D; I HEMEZ R T2, ASEFNLEZIC X % 1,25(0H) ,D;DEINEED - DFEMEE 7% D, ZD7® i-PTH 258
FECfl S T, FiIEIC X ) 1,25(0H),D,y/i-PTH HAME N L Cw B2 iR T E, Zoafitkos
Wik X inERGEEZICHERTH - 72,

An 80-year-old man was admitted to our hospital because of exacerbation of preexisting chronic kidney dis-
ease (CKD). On admission, he showed elevated levels of serum creatinine (6.37 mg/ dL) and corrected calcium
(13.7mg/dL). Although the serum levels of intact parathyroid hormone (i-PTH) and parathyroid hormone-
related peptide (PTH-rP) were low, the serum 1,25-dihydroxyvitamin D5 (1,25 (OH),D;) levels were high. Com-
puted tomography (CT) revealed ascites, and the ascitic fluid was exudative and serous with predominance of
lymphocytes. The levels of adenosine deaminase (ADA)in the ascitic fluid were also elevated, and the results of
QuantiFERON-TB2G® (QFT-2G) assay were positive, indicating tuberculous peritonitits.

Ascites resolved rapidly after initiation of the antituberculosis therapy. The elevated levels of serum cal-
cium and 1,25 (OH),D; returned to below-normal levels ; however, serum i-PTH levels increased from 8.9 pg/
mL to 432 pg/mL.

Diagnosis of extrapulmonary tuberculosis is often difficult in CKD patients. CKD patients show abnormal
vitamin D activation, so these patients usually have low levels of serum 1,25 (OH),D;. On the other hand, in
our patient, 1,25 (OH),D; was extrarenally produced from tuberculous granuloma and therefore, he showed high
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levels of serum 1,25 (OH),D; and correspondingly, low levels of serum i-PTH. We observed that the ratio of
1,25(0OH),D; : i-PTH decreased due to antituberculosis therapy. This ratio facilitated the diagnosis and evalua-

tion of treatment for this condition.
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%72, CKD BFETIREickE 24 3 v D 0ifiik
BiED 729 1,25 Kb ¥ 2 > D;(1,25(0H),D,) 2MET
L, BIHRIR S V€ >~ (i-PTH) D355 0E L T %, —7,
Kt % & o 7o AEFIEMEE T3 1,25 (OH) D23 BAME 12
fENBZERASNTVSEY, LEdo>T, CKD BED
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WA & 4, 1,25(0H),Dy/i-PTH HiASEifEZ R $ 2 & 23
FHEN Y,

Zhlbibiiz, CKD BHFDRKMEMENIER D 1§l 2 %%
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Table. Laboratory data on admission
Urinalysis Blood chemistry Endocrinology
Protein (1+) TP 7.39 g/dL i-PTH 8.9 pg/mL
Glucose (1+) Alb 3.42 g/dL 1,25(0H),D; 62 pg/mL
Occult blood (1+) T-Bil 0.3 mg/dL TSH 3.65 ug/mL
Sediments AST 16 1U/L F-T4 1.13 ng/dL
RBC 1~5/HPF ALT 81U/L ACE 17.7U/L
WBC 5~9/HPF LDH 104 IU/L PTH-rP  <1.11pmol/L
Cast (=) ALP 1351U/L
Urinary chemistry y-GTP 9uU/L Tumor marker
UP/UCr 0.71g/g - Cr BUN 72.0 mg/dL T-PSA 1.35 ng/mL
BJP (+) Cr 6.37 mg/dL CEA 2.8 ng/mL
UA 8.0 mg/dL CA19-9 16.42 U/mL
Peripheral blood Na 141 mEq/L
WBC 7,300/ uL K 4.3mEg/L  Ascites
Neut 59.0 % Cl 103 mEq/L SG 1.033
Lymph 31.0% Ca 13.1 mg/dL Ribalta (=)
Mono 7.0% P 5.2 mg/dL WBC 1,472/mL
Eosin 3.0% T-Chol 143 mg/L Lymph 90 %
Baso 0% TG 125 mg/dL Neut 5%
RBC 253 x10%/uL BS 173 mg/dL TP 4.7 g/dL
Hb 8.4 g/dL HbA1c 5.0 % LDH 113 U/L
Ht 26.6 % Glu 173 mg/dL
Plt 245%x10%/uL  Serological test ADA 55.8U/L
ESR 80 mm/hr CRP 1.14 mg/dL
IgG  2,038.7 mg/dL
IgA 637.3 mg/dL
IgM 61.0 mg/dL
slL-2R 3,274 U/mL




586 T s FE A D At AL M A 58

Fig. 1. Abdominal computed tomography
a : On admission. Bilateral kidney shows a thinning cortex. The arrows indicate ascites.
b : Two months after administration of antituberculosis drugs. Ascites are diminished.

231 mg/dL, JREH3+), REMm(1+)<T, 2007 4 11 H
IZ1E Cr3.14 mg/dL, R&EHAQ+), KEM(1+)ThH o7,
2008 4F 3 HEH X h &2 AR L, fFEIC2 iz %k
Wb DD ABEHTDAER TR 5 kg DEENA 2580 T
Teo Elo, WX D BYEZ R OWA THLL T, 4
HUEED & 3R DL IR ERRD AR TS k914D, 5H
RANCITEE 2 B2 L 72 B4C Cr 5.8 mg/dL & B HEhE
HoOREZED, 5 H 21 H4URZENZZ, MiEALsy Y
L (Ca)fili 13.7 mg/dL &AL 27 MNER B 72720,
MR B AR L 25 7,

BREAERE @ 12 RIRRICIifG %, 60 FRIREICRIIMAE - i
HKIRRE : Kradd A L

ABRBANRE By XV =, DTNy Y, 7
a7y =, YUYNRRYF v, WA YV VE R, Kk
KEFRIVIL, KRYVRFLVRALIVBALS TN, 5
795V, 77 b3V

ABRBFIRAE © B 162.3 cm, K 53.8kg, HakiEH, 4
i 36.5°C, I 120/70 mmHg, MR 60 [B]/4> - %%, HRIGHS
g 2, MRBRAS I ez L, SHESY v o<HilffR 2z L,
D - WK IS B e U, BEERE - ok, IR fila e L,
JEfZ U, Bk, Siimal, BEs 0, ThE
JE7 L

ABREFRERT R (Table) @ M ZE (L A1 #E T % BUN 72.0
mg/dL, Cr 6.37 mg/dL DEFEREREE & 71 7 2 VAIET
13.7 mg/dL DAV 7 MIE % 7B 72, iER & (TP)
7.39/dL TIHE D% 7 v 7 ) v i 1gG 2,038.7 mg/dL,
IgA 637.3 mg/dL, 1gM 61.0 mg/dL TH D, 1gG & IgA DR
Y 7u— g #o 7z, ML 80 mm/hr, CRP 1.14
mg/dL & RAERT R 2588 72, i-PTH 1 8.9 pg/mL & {EfE T,

1,25(0H) D5l 62 pg/mL & HfETH - 72, FIFRERE R L E
v B [ (PTH-P) 13 <1.11pmol/L T®H - 7=, JRIFHE T

JREH /Cr i (UP/UCK)0.71 g/g » Cr DIREH & RED IR
L% 52 &, T Bence-Jones & H (BIP) B TH -
7oo MIEE X RO BIEELIKE TlE M EHZHEMCTE
T, EBEZER T b I EAINEAY 3.8 % L IEHHIBHINTH - 72,
CT T/ L% o BRIATEMfSZ O L &, BRI (Fig. 1a)
RO, BRGERERATIZ ) V8 sk TH -
708, AiilEglE 1,472 fil/mL £ %<, 2096 o8
Koo wE ) v EREMLOBHIEEAKT, 77/ v T 7S
J—+ (ADA)55.8 U/L L@ TH > 72,

ABRi%#%18 1 CKD DOJER L LT, BETIEH 223K
B, BB b, SIEZ 6 S 2 Dl 5
B E 2RI N TE D, BURRER RS b N
D%, BERUIMAT S T v, AT, HIES RO
D6, FANT T LMAEIC X %5 CKD O 2k &2 L
72,5 H 21 HCE 1 H) X b ERRIE KO Ml AR & oL
A b=V BTN, REGEAISNCTIEH 203 L Fa Vg
WG 21T\, Ca fHIERICIERLL, 6 He H(HE 17
JH)ICIE Cr fE D 4.60 mg/dL ¥ THGEL 72,

FAIL T AMRED R & LT, BHES BIP Bk,
a7 vEllh £ o S REERE -7, Lo L
FIEESVKENT M BRI S N, BRI ORE 2 5
b L FEIEEBEIEIZ S ENTH D, BIP IZBEMEEEZ 6N
7z —HT CT R 280, BKGEHERETY v
PERERDBBEIEKTH - 72, fEE OB, PCR I\
b, SHMOPIBEEETOREETH > 725,
fEAK ADA »3EfETH Y, %7 QuantiFERON-TB2G®
(QFT-2G) DSBRtETH - 7= T & 20 & Kz IE IR L D3k b
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Fig. 2. Clinical course of acute hospitalization
Abdominal circumference, body temperature and corrected serum Ca are shown.
AC : abdominal circumference, BT : body temperature, c-Ca : corrected serum calcium

2o 8, BAZICL220 5T i-PTH EIHl S 4, 1,25
(OH),D;23 EA-LTE D, #i%% &0 WIFEEEE 2R
R BT TH o7, HEEZWZ1E 2 720 ICHEIPEEE T IEHT
Ak a2 8 BB OFBEIE S 1T, BWIIGHEE L
T6HTHE 8WH) XD Y 77 LV (RFP), 4V
=7Y F(INH), ¥ 7Y+ 2 F(PZA), =% » 7 b — )V (EB)
D 4 FIPFTIREERIRR 2 Bla L 72,

ABits & D 37°CH D FEE R T o 7o 23R a2
PoCfEEN, FIEPA DML T E (Fig. 2), AR
¥12AHEE 710 H) D CT TIRIEAKIZIER L T/ (Fig.
1b), CafEHICBIL Cix, 1AEEBHIAT: 1 BRI HE (55 24 W H)
ICHEIET 12.1 mg/dL & Ff B5 L 7223, OVEM ALK A
W E VA b = VNS, VL R e Vg e
fTOIEH L, Z20%EEFT2 2 Eidkd ok, PikigE
BHZFET L7z 2009 4 3 H (5 297 W H) i< id Cr fif X
3.0mg/dL ¥ CTk# L7z, %7 i-PTH & 1,25(0H),D;% #%
IRFIVICHIE L 72 & & 5, Jakbiiat 2 EE (8 31 %H)
T 1,25(0OH),D;id 14 pg/mL & FEHERE FRRUUN £ T
L, —77, i-PTH (&WEEMGBEN 2 A HGE 71 H) T
338.9 pg/mL, 3 77 H (55 108 ¥ H) T 432.1 pg/mL & FHHIZ
ERL T, SRS R CRHIFRIIRE 22\ 2 &
Z MR L R MERI R IR BE TUEEAE & 220 L 7, 1SR E
IV DMATHEZALE P YA —ILDOHREZBL
(%5 108 5 H), #Z D i-PTH I L K CHER
L 7z (Fig. 3), ML Eof&wd o, BRI IEIERS &2

WL 7=,

z =

BITEFZICRFEZI NS CKD B Tl Sz pE D%
Tk D FEG D ) 2 7 93, ENTHRE IR - 72
TIEZ ORERKIZIEENTEED 8~25 fF L MG I LT
21 X 5 ICBENTERE TIRIIMER OEIG DS 40~50 % &
S50, JEBIIRE TOBIED 179" & K L TS i
F, ZOBWHI LR LIEWE 2o, Y ~u 7 ) v ROG
b 2 HHEDE CZINEDOEIE ENTE %,

Witz ek OBz Witk & LT QFT-2G 23BHF & 1,
2006 4F 1 H & O AFCH OB & - 72, 2 DF MM
<, DY 89.0 %, FFFRIEDY 98.1 % T, BCG #fED 5
BRZIRVEINTVSEY, UL, CKD BHZ2 &0
RBICHE 26T 2BETRZOBENE TR T T3 &
BRISNTEY, B 78.1 %, HEARZE 13 %IZiBD
e ENTORY, 5T, BETEEICES ST
X, PEWHITIEH B o3RS DRSS 100 %, FREEH
50%THH-7-EMELTWVEY, BFRIZLTYH QFT By
M A THERE EREEZWIT 2 IR Z L L, F-2Wi
G2 L7z L LT, AHREIFHE L Lotk
B ENTORVOREETH B,

Z 2 TCHEFEH L 72D, Yonemura & @D, KR A4
F(CKD A7 —% 5 72\ L 5D) D% Tl 1,25(0H) ,D,/i-
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Fig. 3. Overall clinical course of the patient
Corrected serum Ca, Cr, 1,25(0OH),D,, intact-PTH and 1,25 (OH) ,D,/intact-PTH ratio

are shown.

1,25 (0OH) ,D; : 1,25-dihydroxyvitamin D3, i-PTH : intact parathyroid hormone, c-Ca :

corrected serum calcium

PTH b3 EHME & 72D, Z O cutoff % 09 £ § 5 &, J&
JE - RFRIE L $12 100 % TH o7z, LOWEVTH D, Z
OBFE LT, 3 CKD ETHHIRIcBIIZESY 2
v D OIEMALEED 72 1,25(0H),D;2MEF L, &S
D Ca WU EALIRANE TD Ca HRINAME T T2 2 & T
AN LMMYEZR E7- LoD, $LEE»rS5DY » (P)
PEME N Ic X D |y VIEZ 2925 2 LT, RIHRED S
D i-PTH 308 THE L T\ 3, — TRy L a4 F—
RIfFEsn s Fﬁ%ﬂ@[ﬁ%ﬁﬁﬁmi, WEEEZ T T % <
ym 77—k D 1,25(0H),D B E I EE &
Z)7,13)O

1,25(0H) ,D; 3 FHIFRERMIEO 4 = >~ D Z%H44 (VDR)
WCHEEICEA L i-PTH 32 Wl 2 fEHZ2H T 5 C
EBHISNTE DY, Ldi>T CKD BHEDOHHETIEE
AR PEAE 7z 1,25(0H) DI & D i-PTH 233l =
1, 1,25(0H),D;/i-PTH lt2sEfiz "3 &2 o0, 2
OB ERD S %, X 51T, Yonemura 5 DIEY T, 4
FEBIIC B L CHRERE & & 12 1,25(0H),D5/i-PTH k%
FERFIICHIE L, 6 A HBICIZ2HIT cut-off i Tdh % 0.9
KIHIAE T LTE Y, fxpBoREzIcb HFHTH S
AIREED D 5 & LT3, AFEFITOHIIE Ca, Cr, 1,25
(OH),Ds, i-PTH, 1,25(0H),D,/i-PTH Lk DR Z L %

Fig. 3 \C/8 . AEHIE, Yonemura & DY & Mk
CKD A7 — 5 OFEHITH - 7225, F#HL LD b FHc
H B EEBAMA 2 MBI H 2 5 @ 1,25 (0H),D5/i-PTH H DR
TRMERTE 72, 3 A HBITIE T RVER IR AE FT
WAL L 72 72 D3GR e ¥ = v D #lFI oK 525t L
TED, LD 1,25(0H),D,/i-PTH HIFSHfE L 2> TL
%9,

PLEoksEy 5, fEgossbins CKD BE TEHINE
BB L 72BEom M oRERAEE E LTH 1,25
(OH),D/i-PTH t3H T H 2 MIEEDSRB I B,

72720, #ibo 2 & < 1,25(0H) DB M ICEEE S

DA TIER L, Ybad F=v 2% &0 A%
[EHEE A ICB T TH S, Lo, 1,25(0H),Dy/
i-PTH iz v 2BR1C1, MR8 7%08 5 fx DAL o A 27 1
PELEN L L CREIEWTESDENH S, £/, &
{ £7T% 1,25(0H),Dy/i-PTH iz wliBhizich 2 2 £ %
BNTIEAR S\, QFT ICBL THHRTH 2, #litxDiHE
EBWIO T2 DI OFEH b L < X2 09
PRGN IETH 2 2 L2 HICRIUCTEEME T 253
HEE->TIEE S R0y,

L Lah s, KRR R IR > T 21E, BEA%ZH
W7 L DB #IE 3 %, FEEETIE 20~50 % T,
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PCR (2B L T3 7 & o SOGBHEYE 0 iR A Tk
B MBS NTE DY, BRE O IZAS T3k,
—5C, BEMEBRICBIL T, PAIRMICRHIN e RS i 2
BlEET 2 2 LSTE, £ EBIRALED S DA D WHET,
WU T2 DOBWREEIZEEDNZIE 100 %, FFRES 100 %
Y ROSERERE ITw 219, BT IkR b BN
HETHY, RN ITANETHEA, MERELT
Z OREWNDH T SN, HUERLE L OEE LR GIHED
WwEsnTsh, fThifTd 203WEETHA ), Z9
Vo G A BRI S 52 27, HIRO QFT £
1,25(0H) ,D;/i-PTH D b D & LT, AFEHIT D il
Zn L 728K ADA 3G T, cut-off % 30U/L L9 %
L, JEHEE 03 %, KWL 96 % L @I N TV B, HERW
121 2o DT & LA G bR TR IV HIET L T
CEHH A9,

B, AREFITEA NS AEOGER E LTV
VU R URBIZBL T, —MRICE AR AR R — FESHIO
PRIGOE FE [ BRI ) mA L 7 AE &, 581
BHIES X CFMEEIERIC X 2BHRE L STV 5725,
PLaf R=L AREY IV DHRFEICETLEAI LY
LIMIED BRI E AR A B 2 — MEHFIDNEHTHZ LD
WMEDRINTLEEY WFNORED, BE 4 1,25
(OH),D3IC & D JUE L 72 BN % & Ak Ak % — b 23l
T2ROMPENTHE ELTEY, AEHTHFRKICH)
THo7,

#® &

EANLT T A & 5 CKD D2t % 2 L 72 f5%
MEHEREZ D 1 Bl Bz L, ZO2ZWiE X OFEEgIc 1,25
(OH),D,/i-PTH l3EHTH -7, 5, 1,25(0H),D,/i-
PTH S ED AT —Y D CKD BEICETHHTH 20 %
Bt 2 0 E D %,

SCHR

1. Sasaki S, Akiba T, Suenaga M, Tomura S, Yoshiyama N, Naka-
gawa S, Shoji T, Sasaoka T, Takeuchi J. Ten years’ survey of
dialysis-associated tuberculosis. Nephron 1979 ; 24 : 141-145.

2. Chia S, Karim M, Elwood RK, FitzGerald JM. Risk of tubercu-
losis in dialysis patients : a population-based study. Int J
Tuberc Lung Dis 1998 ; 2 : 989-991.

3. Andrew OT, Schoenfeld PY, Hopewell PC, Humphreys MH.
Tuberculosis in patients with end-stage renal disease. Am J
Med 1980 ; 68 : 59-65.

10.

11,

12,

13,

14,

15.

16.

17.

18.

19.

. EAORREAE, IRESCHE, AR

HilEER, SAARIERE], MDA, R OBWHE ERENT
2006 ; 22 2 151-158.

=, MEENT BH IS BT 5
TLFEEDBLUIR, #51% 2002 5 77 & 51-59.
HARREAY, Bl A, ATHE 58, AREGE T, ENET
AN, e A 0F L 7 RITE A4 S O RRIIEY,
H & £55 2002 ; 44 : 319,

Sharma OP. Hypercalcemia in granulomatous disorders : a
clinical review. Curr Opin Pulm Med 2000 ; 6 - 442-447.
Yonemura K, Ohtake T, Matsushima H, Fujigaki Y, Hishida A.
High ratio of 1,25-dihydroxyvitamin D3 to parathyroid hor-
mone in serum of tuberculous patients with end-stage renal
disease. Clin Nephrol 2004 ; 62 : 202-207.

() fE LT 2R & — & X = L KD #EEE
2008.

Mori T, Sakatani M, Yamagishi F, Takashima T, Kawabe Y,
Naga K, Shigeto E, Harada N, Mitarai S, Okada M, Suzuki K,
Inoue Y, Tsuyuguchi K, Sasaki Y, Mazurek GH, Tsuyuguchi I.
Specific detection of tuberculosis infection : an interferon-
gamma-based assay using new antigens. Am J Respir Crit
Care Med 2004 ; 170 : 59-64.

Kobashi Y, Mouri K, Obase Y, Fukuda M, Miyashita N, Oka
M. Clinical evaluation of QuantiFERON TB-2G test for immu-
nocompromised patients. Eur Respir J 2007 ; 30 : 945-950.
b W, PROR—, RO, REFORES, SHERSE
SIHEA, H/ TXE, EEEORBEbzEnck i 2
QuantiFERONTB® -2G @O H M1z 2w T, BT &t
2008 ; 41 : 65-70.

Monkawa T, Yoshida T, Hayashi M, Saruta T. Identification of
25-hydroxyvitamin D3 1 alpha-hydroxylase gene expression in
macrophages. Kidney Int 2000 ; 58 : 559-568.

Slatopolsky E, Weerts C, Thielan J, Horst R, Harter H, Martin
KJ. Marked suppression of secondary hyperparathyroidism by
intravenous administration of 1,25-dihydroxy-cholecalciferol
in uremic patients. J Clin Invest 1984 ; 74 © 2136-2143.

fely 2, 5P L BWINIEREERIC B T 2 ERDSHEE S
WHC BT H o 7o i PEIEIE S O 2 FEH]— 2L IEAE 12 R
¥ 2 SWIIEIPESID A TE—. HIHEE 2008 5 28 @ 75-79.
Chow KM, Chow VC, Szeto CC. Indication for peritoneal
biopsy in tuberculous peritonitis. Am J Surg 2003 ; 185 : 567~
573.

Sathar MA, Simjee AE, Coovadia YM, Soni PN, Moola SA,
Insam B, Makumbi F. Ascitic fluid yinterferon concentration
and adenosine deaminase activity in tuberculous peritonitis.
Gut 1995 ; 36 - 419-421.

Selby PL, Davies M, Marks JS, Mawer EB. Vitamin D intoxi-
cation causes hypercalcaemia by increased bone resorption
which responds to pamidronate. Clin Endocrinol (Oxf) 1995 ;
43 1 531-536.

Gibbs CJ, Peacock M. Hypercalcaemia due to sarcoidosis cor-
rects with bisphosphonate treatment. Postgrad Med J 1986 ;
62 1 937-938.



