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Table 1 Laboratory Data from First Visit

Complete blood count

White blood cells 6.0x10% /ul
Red blood cells 3.80x106 /ul
Hemoglobin 115 g/dl
Hematocrit 34.6 %
Platelets 221 %103 /ul

Serum immunoglobulin

1gG 7,889 mg/dl
IgA <10 mg/dl
IsM 15 mg/dl
K/A 19.83

BJP, qualitative (=)

Serum protein
B2-MG

2.1 mg/I

Serum chemistry

Na 134 mmol/]
K 3.8 mmol/!
Cl 105 mmol/I
Ca 8.8 mg/dl
1P 3.8 mg/dl
Total protein 11.7 g/dl
Albumin 3.1 g/dI
BUN 15 mg/d!
Cr 0.78 mg/dl
AST 15 U/1
ALT 16 U/1
LDH 144 U/1
ALP 193 U/1
Y-GTP 11 U/

Abbreviations: BJP, Bence Jones Protein; B2-MG, B2-microglobulin; IP,
inorganic phosphorus; BUN, blood urea nitrogen; Cr, creatinine; AST,

aspartate aminotransferase; ALT, alanine aminotransferase; LDH, lactate

dehydrogenase; ALP,
transpeptidase.
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Fig. 1 White blood cell (WBC) count, serum inorganic phosphorus (IP) level, and serum calcium (Ca) level, including medica-

tion history.
A) Day 152-Day 164. B) Day 165 and Day 166.

Abbreviations: RI, reference interval; CPA, cyclophosphamide; G-CSF, granulocyte colony stimulating factor; PBSCC, periph-

eral blood stem cell collection.

DIEICA R R WINRE, Bl 50 Y HEito stk
BN R B NOBAT 2R L4 2 RRTREZ 5. MilaA
ANOBATTIE L7 H I R0 3 i # A R R Al A2 o0 2 1
G TG > IE & 589 L 72 & OGS H 5.

Raanani & " 3 AAY MM AL MR ) > R
A ARAE & 72 2 HAG MR E M ERE A S e KA 72 5 &
DRI, SRR SE - BhEIC B S-9 % IL-6 DI
DWEIIRAMEE 65 X DEICELEHME LTS,
MEH OV AT IZFFN Bl 5L - BT
HEIZEDZERDOY) YANEE SN, T o) ¥ h5Hik
WIZBEITAZE (U rofilaNy 7 ) TELSE
ZZON5. ARREFIDO M FIMERE AR K L 72> 72
DIFFRI2 HHTH Y, M)~ BREEDSRARME & 72 -
72DIXZF DRI H TdHh - 722 &1 Raanani 5 DI —
HLTW5, F 2 RKEMEHTERIE AR B D 5 A0
SEZHAIMEERICHED D TH Y, PrkkEFNIC X B
V7 S IE DO BIFE R O IZA D nWY.
FKAY MR NEERI ERDS ) ~ ORI T ORHE & %
ZADIFH LW ENSY Y OMBANY 7 MR E
ZzZbhiz.

S5V BN I XS TR 12 85% D BB AVEINZ & & 0F
LTWaY, ZOEMITILE AR AR A — MEKIAH W
SN, BIEH OO L DIK) Y IEA S 5. M O
Y VBEMET T AT IEHOL L o TR WS,
Elisaf 52I&& 7V ¥ 7 LAMIFEDOSEZ HINIZE 2K X
At — MR G X ) ERERE &2 LSRN
BN EE OIEBIHRE T, ORIFREEA LV E YO RA-

X TEPLD) OISR L7z, @FEHC
B LK~ 72 27 AYERETOY » OHEBEO—
W&ol @EMMEEICEZEIVY Y LM X
5 I OB RIREE THEFF STz rh o ) v 2%
Y AKRAR A — ML B2 ERINOIHI TR T L7, &
3ODEREHERE L T A AEFNZ BT 5 FREHT 4
SEGEPEREEAR ) VI LE,  HCE O o R FR R A
WEVER T AT A% IE L TV 20 Elisaf 50
Hih & IR T E WS, ) VIREORT AN
LRy BomEES#r5HNTB Y, BRERS
Rl S Y IE & 7 2O ZERIZE 212 L, V)
Lo YEEOMAPER L E 2 S,

Clark 5" 155 Btk F 1955 B8 o AR Mg iR
BUR B AR )~ E % 55 L 72 E Rk ©lE, O
DAL X 2 EE OB ERE, Q) H#ET o
RiE e, BG-CSF 12 X AT, @EREE L
TEEEHYEAIE, ©4200BENIPHEARD S 572
CETEEOR) VIEEZRIELZE LTWD. Y
MEEHIEERI R O ERE D) ~ MEE ) >~ OFIEH >~
7 b)) YR T T AMOER»H L Z LT
FIEDN A7 b Ez6N%. $72 Clark 5D
HE ) YASEEEIET L7z B o b B i EkEE
77 X107/l EARFEFI &L D DK 6 J7/ul <, BEEDIKY
VME % M IR TP 2 2 L3 LWE#E
AHNA METOY) KT 2R TMOERZMREL,
nadir 17> & FHIEREL O BN &K > i OB =
LTWL ZEDHETH S.



H A A i3 RiE 66 6
AR B3 2 SV S S oD SR I sl T PR 20 o
O YIMEERFIET ) A7 Db Z L HRET
BLIEBITH o7z, TOENELT, HRLIINLTE
ARAFA— PRAIZMHEHLTwaE 2 &, wlllad B
N ML TTHENS & 2 B A0 K 7 1 ML ER OB i1 205 A
LihZ ENRBIT LN
T A LR MM BRI D & ORE & LTI > IfiLiE
ERE L TR o l2720, AREGHIBRIP OISR
K2RV T AMFEIC & B D O & LT
Rito 7B TH o7z, AIEBIZREERL, by >
WEDOE=5Y) ¥ 7RV ¥ 7 AEREIR & O8]
7 ERM M IEERIN O A ORAE & L TR > IfiE O %
RPLFEEFE R T2,
FH D COI PR « R SCHEFRNAITHE L CTRICHRE 2 L
X ®
1) Kumar SK, Rajkumar SV: The multiple myelomas - cur-
rent concepts in cytogenetic classification and therapy.
Nat Rev Clin Oncol, 15: 409—421, 2018.
2) At B AGE AR 2k — A X — ¥ 1Sl
MRRERE 4§ T 4 > 25tk i M OB 8 (5 3
Ji) .
https://www.jshct.com/uploads/files/guideline/03_10
_mmO3.pdf (2020 4E 2 B BIEE).
3) =Y ML ORIN, WUF, RAE, BHEOSER. OA
AR R RS, 6 ¢ 22—35, 2017.
4) Sharma S, Hashmi MF, Castro D: Hypophosphatemia,
StatPearls [Internet], StatPearls Publishing, Treasure
Island (FL), 2020 Jan-.

733

5) Soyoral Y, Aslan M, Ebinc S, et al: Life-threatening hypo-

6

7

8

9

10

11

12

13

)

)

=

=

=

~

=

=

phosphatemia and/or phosphate depletion in a patient
with acute lymphoblastic leukemia: a rare case report.
Am ] Emerg Med, 32: 1437.e3—1437.¢5, 2014.

Raanani P, Berkowicz M, Harden I, et al: Severe hypo-
phosphataemia in autograft recipients during acceler-
ated leucocyte recovery. Br ] Haematol, 91: 1031—1033,
1995.

Raanani P, Levi I, Holzman F, et al: Engraftment-
associated hypophosphatemia-the role of cytokine re-
lease and steep leukocyte rise post stem cell transplan-
tation. Bone Marrow Transplant, 27: 311—317, 2001.
FAREGE, TNIER @ KA MR SRI iR O H A >
ST ET, HHLOREN— HAT 72 LY A%E
MERE, 30 : 295—300, 2011.

— ek FE AN B ASGE A 47— ¥ 2 > ¥ — 1 2019
FEF TG SNAEE 2 HFFR CRI ML) .
http://www.jdchct.or.jp/data/report/2019/donor_pb.
pdf (2020 4 7 HBUE).

Panaroni C, Yee AJ, Raje NS: Myeloma and Bone Dis-
ease. Curr Osteoporos Rep, 15: 483—498, 2017.

Cheer S, Noble S: Zoledronic acid. Drugs, 61: 799—805,
2001.

Elisaf M, Kalaitzidis R, Siamopoulos KC: Multiple elec-
trolyte abnormalities after pamidronate administration.
Nephron, 79: 337—339, 1998.

Clark RE, Lee ES: Severe hypophosphataemia during
stem cell harvesting in chronic myeloid leukaemia. Br J

Haematol, 90: 450—452, 1995.



734 Japanese Journal of Transfusion and Cell Therapy, Vol. 66. No. 6
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Abstract:

Autologous peripheral blood stem cells (auto-PBSCs) are mobilized and collected in peripheral blood after admini-
stration of granulocyte colony stimulating factor (G-CSF). A 47-year-old man who was diagnosed with symptomatic
multiple myeloma was eligible for high-dose chemotherapy with auto-PBSC transplantation, and underwent periph-
eral blood stem cell collection (PBSCC). He also had asymptomatic hypophosphatemia due to bisphosphonate therapy.
PBSCC was started because his leukocyte count had increased substantially. About 2 hours after PBSCC was started,
he complained of numbness in his face and fingers. We suspected the likely cause to be citrate toxicity due to citrate
anticoagulation, and, hence, administered a calcium preparation. However, his symptoms did not subside, but rather
worsened. We immediately ended PBSCC. A subsequent blood test showed that the inorganic phosphorus concentra-
tion was 0.5mg/dl, indicating severe hypophosphatemia. He was administered a phosphate preparation, which im-
proved his symptoms. We predict that the severe hypophosphatemia may be attributed to a combination of his origi-
nal asymptomatic hypophosphatemia and the rapid and abundant recovery of leukocytes. A conceivable mechanism
for the latter is phosphate uptake by rapidly proliferating cells. Our report suggests that PBSCC in multiple myeloma
is a risk factor for hypophosphatemia.
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