YAKUGAKU ZASSHI 131(1) 139—152 (2011) © 2011 The Pharmaceutical Society of Japan 139

—Regular Article—

FYER MR EDRBREAFT RO BREERCEY S
BRSO REE T, REF® T, 0 MIECAE, « Rz

Risk Factors and Subjective Symptoms of Drug-induced Leucopenia

Kyoko HAYASHI,*“ Fumiko OHTSU,“ Reiko YANO,?
Jinsaku SAKAKIBARA,“ and Nobuyuki GOTO?

2Drug Informatics, Faculty of Pharmacy, Meijo University, 150 Yagotoyama, Tempaku-ku,
Nagoya 468-0077, Japan, and *College of Pharmacy, Kinjo Gakuin University,
2-1723 Ohmori, Moriyama-ku, Nagoya 463—-0021, Japan

(Received May 27, 2010; Accepted October 5, 2010; Published online October 22, 2010)

The present study investigated risk factors and subjective symptoms associated with drug-induced leucopenia. We
selected 248 patients with drug-induced leucopenia from the Case Reports of Adverse Drug Reactions and Poisoning In-
formation System (CARPIS) database of over 47000 case reports of adverse drug reactions and assigned them to a case
group. We also randomly selected 743 cases of adverse drug reactions not associated with leucopenia as a control group.
A comparison of patient characteristic data between the two groups using logistic-regression analysis revealed that fe-
male sex, autoimmune disease and renal damage were background risk factors for drug-induced leucopenia. In addition,
thiamazole, ritodrine, propylthiouracil, ticlopidine, allopurinol, minocycline and captopril administration significantly
increased the risk of drug-induced leucopenia. A significant association was also found for fever, chills and pharyngeal
abnormalities. Based on these findings, we developed two estimated regression equations to help prevent drug-induced

leucopenia in the community pharmacy setting.
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| CARPIS: 44,563 cases (Eligible cases)
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Selection criteria for reporting adverse drug reaction
* Item of Information
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Random selection of controls
Three times the number of leucopenia cases

| Selection criteria for drug-induced leucopenia
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Case group
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—’I Exclude same cases
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Control group
743 cases

Fig. 1. Extraction Methods for Leucopenia Cases and Control Cases
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Table 1. Logistic Regression Analysis
Leucopenia Control
Item OR | p-value 95%C.1.
Number % Number %
Sex Female 164 66.1 359 48.3| 2.09|0.0001* | 1.55 2.83
Years (mean+S.D.) 43.63+22.76 49.56+41.08 0.00 | 0.0042 0.00 0.05
0-19 40 16.1 89 12.0| 1.45]0.2885 0.72 2.86
Age 20-39 65 26.2 152 20.5| 1.310.3599 0.73 2.35
40-59 69 27.8 227 30.6| 0.66|0.1488 0.38 1.16
60-79 62 25.0 250 33.6| 0.44|0.0048* | 0.25 0.78
Patient

background Elderly 51 20.6 207 27.9| 0.67|0.0240*% | 0.47 0.94
. Autoimmune disease 32 129 51 6.9| 2.01|0.0034* | 1.25 3.19
I:iri;’:;rey Renal damage 30 12.1 47 6.3 2.04|0.0038%| 1.25  3.29
Infectious disease 23 9.3 65 8.7| 1.07|0.8010 0.64 1.73
. Side effects (past) 13 5.2 47 6.3 | 0.82]0.5361 0.42 1.50
Pgisstgrrge?f Renal damage (past) 11 4.4 11 15| 3.090.0092*| 131 7.30
Drug rash (past) 5 2.0 25  3.4| 0.59]0.2885 0.20 1.44
Thiamazole 44 17.7 4 0.5 39.85|0.0001* | 15.93 133.40
Ritodrine 17 6.9 3 0.4 18.15|0.0001% | 6.03 78.17
Propylthiouracil 10 4.0 3 0.4 10.36 | 0.0004* | 3.14 46.48
Methotrexate 8 32 7 09| 3.50|0.0165* | 1.25 10.09
Ticlopidine 8 32 2 0.3 12.35|0.0015* | 3.07 82.06
Causative drugs Bucillamine 6 2.4 8 1.1 2.28 | 0.1310 0.74 6.61
(generic name) Allopurinol 6 2.4 2 03| 9.19|0.0068* | 2.10 62.87
Penicillamine 5 2.0 5 0.7| 3.040.0811 0.84 11.00
Carbamazepine 5 2.0 19 2.6 | 0.78|0.6321 0.26 1.97
Minocycline 4 1.6 4 0.5] 3.03|0.1191 0.71 12.89
Phenytoin 4 1.6 9 1.2 1.34]0.6315 0.36 4.14
Captopril 4 1.6 4 0.5| 3.03]0.1191 0.71 12.89
Thyroid and Parathyroid hormone 54 21.8 9 1.2| 22.70 | 0.0001* | 11.57 49.96
Anti-peptic ulcer drug 20 8.1 19 2.6| 3.34|0.0002* 1.75 6.41
Anti-rheumatoid drug 19 7.7 26 3.5| 2.29|0.0078* | 1.23 4.19
Causative drugs f-lactam drug 19 7.7 36 4.8| 1.63]0.0963 0.90 2.86
(therapeutic category) | Other genitourinary drug 17 6.9 3 0.4 18.15]0.0001* | 6.03 78.17
Sulfa drug 15 6.0 5 0.7 9.50|0.0001* | 3.64 29.46
Anti-epileptic drug 12 4.8 34 4.6| 1.06|0.8648 0.52 2.03
Psychoneurotic drug 8§ 3.2 72 9.7| 0.31]0.0021*% | 0.14 0.62
Fever and Chills 156 62.9 137 18.4| 7.50|0.0001* | 5.48 10.34
Anemia 73 29.4 23 3.1 13.06 | 0.0001* | 8.07 21.89
Pharyngitis, laryngitis, tonsillitis, - 67 27.0 57 7.7 4.45]0.0001*% | 3.02 6.59
Subjective symptoms Rash ' 30 12.1 203 27.3| 0.37|0.0001* | 0.24 0.55
Mouth abnormality 21 8.5 27  3.6| 2.45|0.0028* | 1.35 4.41
Fatigue 19 7.7 44 59| 1.32]0.3323 0.74 2.27
Vomiting 12 4.8 51 6.9 0.69]0.2601 0.35 1.27
Bleeding tendency 12 4.8 11 1.5| 3.380.0040* 1.46 7.89
Fever and Chills 143 57.7 90 12.1| 9.88|0.0001* | 7.09 13.86
Pharyngitis, laryngitis, tonsillitis,--- 66 26.6 44 59| 5.76|0.0001* | 3.82 8.77
Rash 24 9.7 168 22.6 | 0.37|0.0001* | 0.23 0.57
Symptoms at initial | Fatigue 15 6.0 34 4.6 | 1.34]0.3559 0.70 2.46
medical exam Vomiting 10 4.0 35 4.7| 0.85]0.6572 0.39 1.68
Bleeding tendency 10 4.0 6 08| 5.16(0.0017* 1.90 15.31
Mouth abnormality 9 3.6 12 1.6 | 2.29|0.0634 0.93 5.49
Anemia 5 2.0 |(dummy)l 0.1 15.27 | 0.0130* | 2.44 293.13

* p-value<0.05. OR: odds raito.
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Table 2. Multivariate Logistic Regression Analysis (Patient Background Factor vs. Drug)

Leucopenia Control
Item OR | p-value 95%C.1.
Number % Number %

Female 164 66.1 359 48.3| 1.43|0.0480* | 1.00 2.06

Elderly 51 20.6 207 27.9| 0.89|0.5448 0.59 1.31

. Autoimmune disease 32 129 51 6.9 | 2.23|0.0094* 1.19 4.02

Patient background

Renal damage 30 12.1 47 6.3 | 1.95|0.0461* | 0.99 3.70

Renal damage (past) 11 44 11 1.5] 2.47|0.0990 0.84 7.30

Drug rash (past) 5 2.0 25 3.4 0.62]0.3914 0.19 1.68

Thiamazole 44 17.7 4 0.5 54.68 | 0.0001* | 21.45 185.14

Ritodrine 17 6.9 3 0.4 26.88|0.0001* | 8.69 117.71

Propylthiouracil 10 4.0 3 0.4 15.97|0.0001* | 4.73 72.69

Methotrexate 8 32 7 0.9 2.73|0.0825 0.87 8.67

Causative drugs Ticlopidine 8 32 2 0.3]21.620.0002*% | 5.12 146.63
(generic name) Bucillamine 6 2.4 8 1.1| 1.67|0.4161 | 0.47 575
Allopurinol 6 24 2 03| 7.05(0.0254% | 1.43 51.86

Penicillamine 5 20 5 0.7| 3.20|0.1016 0.77 13.22

Minocycline 4 1.6 4 0.5] 5.27(0.0207* | 1.22 22.73

Captopril 4 1.6 4 05| 4.87/0.0325* | 1.08 21.77

* p-value<<0.05. OR: odds raito.



No. 1 145
Table 3. Multivariate Logistic Regression Analysis (Patient Background Factor vs. Therapeutic Category)
Leucopenia Control
Item OR | p-value 95%C.1.
Number % Number %
Female 164  66.1 359 48.3| 1.39]0.0718 0.97 2.00
Elderly 51 20.6 207 27.9| 0.72|0.1199 0.47 1.08
. Autoimmune disease 32 129 51 6.9 1.15]0.7430 0.48 2.53
Patient background %
Renal damage 30 12.1 47 6.3 | 2.710.0020 1.42 5.03
Renal damage (past) 11 4.4 11 1.5] 2.12]0.1644 0.73 6.15
Drug rash (past) 5 2.0 25 3.4 0.62]0.3702 0.19 1.63
Thyroid and Parathyroid hormone 54 21.8 9 1.2 33.84 | 0.0001* | 16.64 76.56
Anti-peptic ulcer drug 20 8.1 19 2.6| 5.81]0.0001%| 2.91 11.63
) Anti-rheumatoid drug 19 7.7 26 3.5| 3.94(0.0071% | 1.47 10.97
Causative drugs | g1 o drug 19 7.7 36 4.8 | 3.24(0.0002*| 1.73  5.91
(therapeutic category)
Other genitourinary drug 17 6.9 3 0.4 29.92|0.0001*% | 9.60 131.59
Sulfa drug 15 6.0 5 0.7] 19.14 | 0.0001* | 6.89 62.31
Psychoneurotic drug 8§ 3.2 72 9.7| 0.620.2361 0.27 1.29
* p-value<{0.05. OR: odds raito.
Table 4. Multivariate Logistic Regression Analysis (Symptoms)
Leucopenia Control
Item OR | p-value 95%C.1.
Number % Number %
Fevers and Chills 156 62.9 137 18.4| 6.85|0.0001* | 4.78 9.91
Anemia 73 29.4 23 3.1 14.19 | 0.0001* | 8.23 25.22
Subjective symptoms | Pharyngitis, laryngitis, tonsillitis, - 67 27.0 57 71.7| 2.06|0.0028* 1.28 3.32
Mouth abnormality 21 8.5 27 3.6 | 0.860.7006 0.40 1.81
Bleeding tendency 12 4.8 11 1.5 1.26 | 0.7202 0.34 4.40
Fevers and Chills 143 57.7 90 12.1| 8.08|0.0001* | 5.67 11.57
o Pharyngitis, laryngitis, tonsillitis, - 66 26.6 44 59| 2.45|0.0003* | 1.51 3.99
Symptoms at initial | g1 40 tendency 10 4.0 6 08| 3.94|0.0287%| 1.15 13.76
medical exam
Mouth abnormality 9 3.6 12 1.6 | 1.44]0.5037 0.49 4.10
Anemia 5 2.0 |(dummy)l 0.1 28.30|0.0029* | 4.18 555.34

* p-value<{0.05. OR: odds raito.
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6. RUVAEFHERLEBEERERORHE Y
EIFXNSEH L 72U 27 WTFRER,
H R AE IRFE R D /) fii & Table 5, 6 ICFNZFNRT
URX7 HTFiERTIE X=0.25
L)LL&:?;D 7D, ROC HifRIZH W TEE 100 .

NA 7

TZim| (v Xk 28.30, 95% C.1. 4.18-

, BERE 100 Mo RDEWEETH S 2729

_7&77 v A TEELT.
X=0.4 TRELMN 1L EERD, D, ROC ik
#T;tfp 100% 70 5 F Bl W iR
JAN
B, &KX unAEéJhﬁﬂb\t;bliazk I E L OR T

ICBWTEIE 100%
MTHo-720,

ZEANy b TEEL .

WKBWTRRERN1

EQl= ﬁfﬁ(ﬁ%“’“ﬂi

7.

TR AR

o 7.

X 56.5%
1%3.65 Th-o7~.
13 80%
Hol.
o — A REDRERINL 248 FEFI 184 JEH,
723> ha—)LEEOERNT 743 FEGIH 585 ERI T H
RPEENT 74.2%, FREEL 78.7%, BHMELE

WBARBETH 27Dk EFRRL .
EUER D Z Y HEEE M

UZA7HTHEREH

I KD HEERE R & Table 7

U 27 WFRERHEEICBNT,
A BEDIEFNL 248 SEFIH 140 SEH,
> kO — )L BEDEFINL 743 %E BT 628 FEH] T H o

, FERLEIL 84.5%,
fh;ur“ 12 80% LA ETH o /=,
Wi 7s o 77,

B R AE IR RHEE 1T BN T,

IZRT.
Btk & fs o =4 —
[EY iR AW

(ZRE W3
%

oy

LI 1 L ET
btk &7z o7

fatk &7z -



146 Vol. 131 (2011)
Table 5. Distribution of Predictive Probability According to Table 6. Distribution of Predictive Probability According to
Risk Factor Subjective Symptom
;ﬂ?ﬁﬁﬁﬂﬁ Leucopenia Control Likelil_loo dl cut gfs?l?%ﬁ;llléi Leucopenia Control Likelil_loo dlcut
(%) Number % |Number % ratio off (%) Number % |Number % ratio off
0 0 0.00 0 0.00 * 0 0 0.00 0 0.00 *
<5 0 0.00 0 0.00 * <5 0 0.00 0 0.00 *
5=X<10 0 0.00 0 0.00 * 5=X<10 59 23.79| 556 74.83 0.32
10=X<15 50 20.16] 332  44.68 0.45 10=X<15 0 0.00 0 0.00 *
15=X<20 58  23.39| 296 39.84 0.59 15=X<20 5 2.02 29 3.90 0.52
20=X<25 0 0.00 0 0.00 * 20=X<25 0 0.00 0 0.00 *
25=X<30 10 4.03 27 3.63 1.11 O 25=X<30 0 0.00 0 0.00 *
30=X<35 9 3.63 33 4.44 0.82 30=X<35 0 0.00 0 0.00 *
35=X<40 27 10.89 33 4.44 2.45 35=X<40 0 0.00 0 0.00 *
40=X<45 2 0.81 0 0.00 * 40=X<45 73 29.44| 107 14.40 2.04 O
45=X<50 0 0.00 1 0.13 0.00 45=X<50 0 0.00 0 0.00 *
50=X<55 3 1.21 5 0.67 1.80 50=X<55 0 0.00 0 0.00 *
55=X<60 0 0.00 0 0.00 * 55=X<60 64  25.81 49 6.59 3.91
60=X<65 5 2.02 3 0.40 4.99 60=X<65 0 0.00 0 0.00 *
65=X<70 0 0.00 0 0.00 * 65=X<70 0 0.00 0 0.00 *
70=X<75 3 1.21 1 0.13 8.99 70=X<75 2 0.81 0 0.00 *
75=X<80 16 6.45 4 0.54| 11.98 75=X<80 0 0.00 0 0.00 *
80=X<85 20 8.06 4 0.54| 14.98 80=X<85 0 0.00 0 0.00 *
85=X<90 8 3.23 1 0.13| 23.97 85=X<90 0 0.00 0 0.00 *
920=X<95 35 14.11 2 0.27| 52.43 90=X<95 23 9.27 2 0.27| 34.45
95=X<100 2 0.81 1 0.13 5.99 95=X<100 22 8.87 0 0.00 *
* acalculia. * acalculia.
Table 7. Validity of Predictive Probability
Estimation Validity
Risk factor
Leucopenia Control Total Sensitivity 56.5%
Positive 140 115 255 Specificity 84.5%
Negative 108 628 736 Likelihood Ratio 3.65
Total 248 743 991
Subjective Estimation Validity
symptoms Leucopenia Control Total Sensitivity 74.2%
Positive 184 158 342 Specificity 78.7%
Negative 64 585 649 Likelihood Ratio 3.49
Total 248 743 991
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Table 8. Verification of Two Measures of Predictive Proba-
bility

Risk factor/Subjective symptoms

+/+ | +/— | =/+ | =/— | Total
Leucopenia 114 26 70 38 248
Control 28 87 130 498 743

+: Positive, —: Negative.
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BERT—Y2X0HERTHEMICIERT 52901
b, AR OIS TENCHE D < MEHIBEEFEND
DEEZD. ZRITERKIZBWT, U7 KT
RE[FIERMERNEDITH Y M TEZBAD D

DI, EWMEE mERAEN T8 < b b7z, U
HEICERZEZITY, EEL TR ACEENL
DRFIEICE O ZENEETHDEEZ D, HEE
RHERIZMENNY AV R FRERTH Y M4 7%
ZBHHDITDONTIE, ERNFEHL TR THY
Z7HWFRENZ ENS, SHOIERDOFEHITEE
LT, BRECHEZZTHZETREFERIIORITS
TEMTEDEERD., ZOBEABENDEHRIZM®
BITWEFHENOEEZEL T, EROFMFA
WKEHHZEHHEBETH D, UAT R TFHERNK
<, BHREKRERNTY FTHEEZBASHDITD
WTIE, FREEZRERL - LT, TOEREHENS
EHLEDFEBITE DB OOMOENERMIC K S ATREM

5
2 H



No. 1

151

MdH B0, WHEIERRZEZITY, FE - B
ZLRNSMOFENND LB EHREINET D2HE
MhHbdEEZD.

EYE B BB AE, REE kL THO, U
ZAZHETFHZLL, BROLZERERD DRV &
M5, MEMEZ LTI ALU#ENEIERTH
%, UL, EPipEL TWaIZEAEDEFITI
REETHD, FBEIIMEZZT S EI3HL W,
Z T, BEYREVEROKFANSSEOE R Z
FMAT 22 ETMRMEDOTERVERIIBVLTH
BIEHOFRIFER, - EHEPGIRITED S5 Z EAVATHE
ThHdEEZD.

AWFTEE, HARENTHRE S N/ IEHE S Z &)
EHOaR—FE L THAMEBHIZLZBDTH 5.
A¥, RIVER OEREZET S 2 DITIERKBBI ]
MEHENBETH S, LnLl, HIMEREAED X
D IR FEBBEE O WRIER I U CRim SR & 1T
DT EREHLWL., BEREYZaT7IINOBRRKT HE
B OWET—F TIdR<, BEANDEFE
OREIZOVWTHRINTIEVARWL, ZOHFT, &
[al, SR Bk AE O B R T 3 RIER Z2
BILLU TRYT 2 EMNTELAMAEFIEIREEEN
HBHEEZRD. Fiz, FEIEKRL ZEIFRITEL T
i, SRISBRIMHAZEITO L THEZEL TY
STENMARETHDHEEZS.

EERLEERAT2ICHZ0, FohEZT TR,
BIEAICER T2 2 LI3EAMOEELETH
%, LML, WsEERZBICT 53 EEITH
5<, TRUTHIET ERDHE 0N, AKX
H M ERIRAME &0 D Fi T dd 2 S EE 7 BIE T I BY
LT, HRZFEOR#CRMFERLDOFENND L85 %E
REBEFRECE DNV TORT ZENTER., 20X
S 7R RIE O fe i R 112 BY 9 % [ 38 O 1 i D A %
i, EEBG TOEAMEBICRE<SERT S EE
A5, AECHEEBCIDFENERICEBRL ZiRE
DB HIBEEHRZ 5B ORENERARRB LA D7RT
%2 EIFEFMOENEB TH 5.
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