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Two Cases of Severe Pancytopenia Associated with Low-Dose Methotrexate
Therapy in Patients with Chronic Kidney Disease and Rheumatoid Arthritis
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—Abstract—

Due to its efficacy and tolerability, low dose oral methotrexate (MTX) therapy has been
widely used for treatment of rheumatoid arthritis (RA). However, it can rarely cause serious,
life-threatening hematologic toxicities, such as pancytopenia. We report here on two patients
with chronic kidney disease (CKD), who developed severe pancytopenia after 5 years
(cumulative dose 1,240mg) and 4 years (cumulative dose 1,320 mg) of low dose MTX therapy
for treatment of RA, respectively. Both patients presented with renal insufficiency,
hypoalbuminemia, concurrent use of nonsteroidal anti-inflammatory drugs, and elevated mean
corpuscular volume of red blood cells (RBCs), all of which are known as risk factors of
MTX-induced pancytopenia. Despite receiving treatment, which included RBC and platelet
transfusions, antibiotic therapy, granulocyte colony stimulating factor, and leucovorin rescue,
one patient died of sepsis. Based on our case study, prompt investigation of risk factors
associated with MTX toxicity is required for all patients receiving MTX therapy. MTX

treatment, even at a low dose, should be discontinued in patients with advanced CKD.

Key Words : Pancytopenia, Methotrexate, Chronic kidney disease, Rheumatoid arthritis

WARA : 0)918] ) FFAA] G tHAE 3056-6, D)L NEw A E WA Tel (053) 6504216, Fax:
(053) 650-4570, E-mail: ihlee@cu.ackr

60



THA1AZ Sjoll A A SE methotrexate T

S

Methotrexate MTX)= 4F 234 (antago-
nist) 24 FrtE]2 BE Y (theumatoid arthritis,
RA) A8l °o]& F% disease-modifying
antirheumatic drugs (DMARDs) & 3}u}o]th!
53], & 5~25mg &% 17 13 =2 124
AR F 33 EES= MTX A&%F 7
FHZoHA 7HH o] A7stal Sz}
TE&E7F EoF RA AEd g o]&H1
gy MTX £ Folle 794, 15

o, U=

9w, o 54 @ Fetd of

L
R

(pancytopenia)©] =AY
hrzog Bugm Qo
A3t Al A Ag5F MTX 7
WY FAFE Pak 52

=60 39 BHuml Qe

2} A7t 414
FAa AN A7

g 109 A RAZ AT
o 0 AZ, 54 g

31.0mg/dL, = etEld (Cr)

1

R

s
2.8 mg/dL,

61

b8 o 250 mg/day 2 AN A Alobd
zol=zoz WS ofF

loroquine (Arquin®), sulfasalazine (Zopyrin®),

hydroxych-
celecoxib (Cerebrex”™) 2 methotrexate (5 mg/
week) 5= FoIstHA Ul 4iYE d ¥A
BUN/Cr 50.3/42mg/dLZ A%w o] A4zt
2 2, 9IHAY GA 4 AFAA TS
(eGFR)-& 1240 mL/min/1.73 m*ZX4 Al57] 1
ArAgo 7 Adste F-Ad F3ed 4l
NALHS dFstdoy e ARSI
o]& 2o]aH erythropoietin (EPO) 5o
o2 g3 F 25 AFEH AN
STk
QFA]

Py

=y

o
Al
&

<

Rias

A

02

¥

)

Hb 683]/3,

o v WAl

1>
flo
o
il
o
2
o
=)
il

v
)29
=

9 o
ofr
ol
32

L ON'
> 4
b

lo

o

m

dlo

flo

-

e

-
=2
s

d
L=}
2
)

ofN
o
rlr

EJ}E

ey
g0
32
o
=)

N M

b
4
-

o L oy 30 do 12
[e]

M 50 o
% o
£orfo

Por
Y,

A APl A
M 6200/mm’ (EFT 82.8%), F44 (Hb)
69g/dL, FPIEIYE (Het) 20.7%, 2%
182,000/mn’, AT F744% (ESR) 84 mmy/h,
PT 132sec INR 099), aPTT 339 seco| it}
g A3t HAatelA] F @l 53g/dl, ¢RI
29g/dL, BUN/Cr 650/66mg/dL, AST/ALT
22/16 TU/L, ALP /LDH 172/544 TU/L, Ca/P
72/64mg/dL, 82+ 55mg/dLelloH, C-vt

e
B

>
>
i

I
o)



oY
ool
19
off

< o (CRP) 476mg/L, cystatin-CX+& 6.0
mg/LE2 27t F7tE o] Uit 9 = FAL
AF HIZ 1.007, pH 65, & 3+ dwu|7d A}
4 W™ 0-1/HPF, A8+ 3-5/HPF &+
Rom, 4AZE 8 AAE o83 HAtlA 8
@l 3157 mg/1.73 m7/day, ZaoFElYd Pos
2 26ml/mine|ith. 8% Wk Al
458 Wapg/dl, ¥ & A%s 151 pg/dl,

ferritin 315ng/mL, 34 821 mg/dL, iPTH
188 pg/mL, homocysteine 14.3 ymol/L, B}
B> 3051 pg/mL (Za1x]: 200-950 pg/mL), &
AF 20 ng/mL (Fax): 3-175ng/mL)o] Atk
g3 Y IgG/IgA/IgM 704.9/186.7/213.1 mg/dL,
A (O C3/C4 1167/31.6 mg/dLo|eH, HBsAg,
anti-HCV Ab, ANA, ds-DNA Ab, ANCA %
VDRL 52 EF $4°]%3, anti-CCP Ab
500 U/mL (Fax]: <5U/mL), Fwpel2 1z
(RF)= 1936 IU/mL (314 <10 IU/mL)Z
S7He o] AR P A AlEgE T

X-A ZgolA 4

o=
T

A

2 294 Hb 64g/dl, Het
AY3Lg2 (MCV) 1074 Lo}

o
)

o 1 omy HE v § 2 o
by : ¢
>
o

ol

62

3l tantum % nystatin®.Z 7732 A A8
th 949 8YUA wxded FAxloM wEE
800/mm’ (£%TF 56.4%, A 7.3%), Hb 84
g/dl, 4% 50000/mm’ &R 35 WY
T ad gAlstel g2 A7 & MTX Fo
£ FAA oldl (MTX HF o $ 54
A) 85 MTX %= 0.15pmmol/Lolith =1
v fdd oA FlER 7 FFol A
A AL 385°C ool age] YA 7
T Aol dA7F Fastdar, 1HEAQ) EEH 1
3~53] FH AAE Btk B3 wxd
AP ™8T 500/mm’ (2357 4.3%, &4t
341%), Hb 76g/dL, Ba% 45000/mm’
WA gt Ague] @, F w2
I g AL S191aL G-CSF (granulocyte
colony stimulating factor, Neutrogin® 250 1
g/day) E4, leucovorin (Ferbon®™ 400 mg/day)
T (rescue) 55 AldstAh Y 104
A B, A¥E L ABF Fo| BAF, I
A BUN, Cr A7} Z

mg/dL7HA] et &5 €
Aok 49 11Y95 nds}
ol THAYEY, 4w o
g3} A AP FAA, 3
meropenem, fluconazole)
4 13¢A WEF 100/mm’ (&5
AL BHoldA 9 A
2 Qe 7HEH dQFEA L
(CRRT)2.2 #&st4ick CRRT A3
MIX F&E= 0.06 pmol/Lo| o 244)3F
A F d8F MTX EE 001 imol/LE 7
a&ath a8 ofd & Wi, oWl C
difficile =42 HAARE EF 40190y, 89

HjoF AAboA ESBL (extended-spectrum B

.?_

=
ol
ol
L
(¢}
u
=

=
)
242}

=
A%

=)
=
=1

Al



WA AS Sjol A S methotrexate BE FF WIET BAaF
A 12 200
A\ﬂ/ﬁ\ WBC e, Hemoglobin m
10 i Serum creatinine X, Platelet A
150
8 4
E 8 100 &
E_J E
i ) &
oo 5 4 =
x3E 50 X
*emX o A
0 S : T 0
S &2 3 4 8 9 100 13 15 17 20
;56\ q,@ Hospitalization (days)
B 12 300
WBC e, Hemoglobin B
10 Serum creatinine X, Platelet A o
F150
8 4
T 6 L100 &
£ £
[ £
e J3Z =
X5 E 50 X
em¥X 5 | A
0 —s - . : g . - - 0
\(\
& &3 1 2 3 4 5 6 8 10 13 15
,\q,& /@6\ Hospitalization (days)

Fig. 1. Serial change of laboratory data including white blood cell (WBC), hemoglobin, platelet counts

and serum creatinine during hospitalization. (A) Case 1 and (B) Case 2.
* Hemodialysis; ¥ Continuous renal replacement therapy; ¥ Death.
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Table 1. Reported and present cases of pancytopenia associated with low dose MTX therapy in
patients with rheumatoid arthritis and CKD in Korea

Park et al’ Ko et al’ Present Cases

Case 1 Case 2 Case 3 Case 1 Case 2
Age (years)/Sex 67/F 64/F 29F 57/F 41/F 67/F
RA duration 12 yrs 3 mon 3 wk 8 yrs 10 yrs 12 yrs
MTX dose 5 mg/wk 5 mg/wk 5mg/wk 35 mg/wk 5 mg/wk 5-10 mg/wk
MTX duration 2 wk 3 mon 3 wk 1 wk 5 yrs 4 yrs
Cumulative MTX dose 10 mg 25 mg 15 mg 35 mg 1,240 mg 1,320 mg
WBC* (/mm’) 800 130 980 900 100 200
Neutrophil* (/mm’) (%) 80 (10) 20 29 549 16 (16.2) 38 (19)
Eosinophil diff. (%6) 7 NA NA NA 321 14.1
Hemoglobin* (g/dL) 6.5 77 10.1 8.6 6.4 6.6
MCV (fL) 86.8 NA NA NA 1074 107.8
Platelet (/mm’) 64,000 28,000 50,000 91,000 23,000 26,000
ESR (mm/hour) 61 120 (8] 61 &4 31
CRP (mg/L) NA 35.37 19.59 108 476 3H.6
AST/ALT (IU/L) NA 28/80 23/5 19/30 22/16 25/42
sBUN/sCr (mg/dL) 82/6.1 55.4/5.02 56.1/7.81 40.6/3.44 65.0/6.6 58.4/3.1
Serum albumin (g/dL) 2.7 2.23 4.04 36 29 31
MTX level (umoL/L) NA NA NA NA 0.15 0.04
Tx for pancytopenia T T, GCSF,L T, GCSF,L T, GCSF T, GCSF, L T, GCSF
Clinical outcome Recovery Recovery Recovery Recovery Death Recovery
Time to recover 12d 16 d 8d 10d No recovery 15d
Preexisting RRT - PD HD - - -

MTX: methotrexate, CKD: chronic kidney disease, WBC: white blood cell, diff.: differential count, MCV: mean
corpuscular volume. ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, AST: aspartate
aminotransferase, ALT: alanine aminotransferase, SBUN: serum blood urea nitrogen, sCr: serum creatinine, NA:
no data available, Tx: therapy, T: transfusion of packed red blood cells and platelets, G-CSF: granulocyte colony
stimulating factor, L: leucovorin rescue, RRT: renal replacement therapy, —: not performed, PD: peritoneal
dialysis, HD: hemodialysis.

* lowest level.
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