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Table 1 The distribution by age and gender of the studied subjects (A) and that of
the subjects suffered from leukopenia due to anti-tuberculosis drugs including rifam-
picin (RFP) and isoniazid (INH)

(A) The studied subjects

Age (y.0.) 10-19  20-29  30-39 4049 50-59 60-69  70-79 80~ Total
Men 17 147 133 169 259 188 144 9% 1,153
Women 11 91 46 27 66 44 48 39 372
Total 28 238 179 196 325 232 192 135 1,525

(B) The subjects suffered from leukopenia due to anti-tuberculosis drugs including rifampicin
(RFP) and isoniazid (INH)

Age (y.o.) 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80— Total
Men 0 0 0 1 3 4 1 5 14
‘Women 0 2 4 1 5 4 4 2 22
Total 0 2 4 2 8 8 5 7 36
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Fig. 1 Incidence rate of leukopenia by age and gender owing
to chemotherapy containing RFP and INH
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Table 2 The incidence rates of leukopenia by regimen of chemotherapy

Regimens Men P Women p
HRE 11/642 (1.71%) NS 16/232 (6.90%) NS
HRS 1/92 (1.09 ) 1/18 (5.56 )

HREZ 1/262 (0.38 ) 4/81 (4.94 )
HRESZ 1/2

HRZ 1/3

Table 3  Characteristics of the control and leukopenia groups (case-control study)

Control group Leukopenia group p
N 34 34
Men/Women 13/21 13/21
Age [y.o., M (SD)] 61.1 (19.3) 61.7 (20.2) NS
Days after start of chemotherapy* 41.7 (21.0) 47.6 (29.5) NS

*This means the time when the white blood cell count became minimum within 3 months after
start of chemotherapy for the control group, and the time when leukopenia appeared after start of
chemotherapy for the leukopenia group, respectively.

Table 4  Daily doses of anti-tuberculosis drugs in two groups [M (SD)]

N Control group Leukopenia group p
RFP (g/day) 34 0.41 (0.06) 0.42 (0.07) NS
INH 34 0.30 (0.02) 0.30 (0.12) NS
EB 32 0.66 (0.12) 0.69 (0.12) NS
PZA 7 1.11 (0.16) 1.13 (0.13) NS

Table S Comparison of severity of tuberculosis between control and leukopenia groups
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Control group Leukopenia group p-value
N 34 34
Sputum
Gaffky No. M (SD) 4.7 (0.7) 4.2 (0.7) NS
Culture positivity 31 31 NS
Chest X-ray
Extention
Far advanced 7 5 NS
Moderate 23 22 NS
Minimal 2 NS
Pleurisy 2 1 NS
Cavitation (+) 19 16 NS

g o & HIMERIEAREATR N 72 4 ZId—HRIZ 1 ~
SEARPIE S N7z, 2 F I BBRIEIE & % o TRHP IR S
iz,

N ERIE L o /22809 b, 14151 ELlET,
HREZZT/LHE L, 14 A2 WBC 1,300 (Neut 1%) &
%Y, o1 BiF665%BEETHREIZTILEL, 24 H
12 WBC2,300 (Neut 2%) & 7% 572, S D 241200
TIRAFEERRITHE L7227
(2) ¥ ba— VL AimEREAER & O st B
7

PR IKIEZ R L7722 B2 RW7234 41200 T K H
BENETIZ, HEOHTRENZL I ITHET 532 b

O—VEEZRD, 4406y bu— Ly
MERIEAERE 2 FBE L 72,

2HEMIC BV TERMICEIE A o 72 (Table 3), F 72
PUREBA O 1 HEH RIS D %13 %A > 72 (Table 4) FI
MERRAFEN BT HAEHBED S FIERBARE B £ ©
DL, a v ra— VERZBUT 2LERE»S 3 4 B
VN THMERA R ARAE & 7 > 22 TOWR & DRI
23 %20 o 72 (Table 3) o F 72 AFBEBEIE R B4k Gaffky %5
B, RERMESR, WL Y N Y LOBEOERY RF
ZERERIC % 7D 2 B2 > 72 (Table 5) o

2 B OALEET M AR L 7 — & 2 kT 5 &, a v
b O — VERIZ AT BB AERE I M ERE, Bk



344

WM BET9% 55 2004455 H

Table 6 Laboratory data of two groups before chemotherapy (A) and those of two groups after start
of chemotherapy at the time when WBC was minimum for the control group and when leukopenia

appeared for the leukopenia group, respectively (B)

(A) Data before chemotherapy

Control group (N=34) Leukopenia group (N =234) p-value
TP (g/dl), M (SD) 7.14 (0.69) 6.92 (0.63) NS
Alb (g/dl) 3.43 (0.66) 3.56 (0.67) NS
Glob (g/dl) 3.71 (0.61) 3.35 (0.61) p<0.05
Ch-E (U/I) 333.1 (166.6) N=24 289.0 (11.9) N=26 NS
AST (IU/I) 34.0 (37.2) 27.0 (21.3) NS
ALT (IU/I) 258 (25.4) 18.6 (14.5) NS
y GTP (1U/l) 438 (55.8) 35.6 (41.5) NS
WBC (10*/mm’) 723 (15.3) 55.0 (15.1) p<0.001
Neut (%) 722 (11.5) 76.7 (10.9) NS
Lymph (%) 20.2 (10.3) 16.5 (9.1) NS
Mon (%) 57 (29) 50 (5.2) NS
Eos (%) 1.5 (1.5) 13 (1.7) NS
Bas (%) 0.3 (0.5) 0.4 (0.6) NS
Neut (10*/mm’) 523 (14.5) 432 (16.2) p<0.05
Lymph (10%/mm”) 144 (8.3) 83 (4.4) p<0.001
RBC (10*/mm®) 413.6 (51.5) 408.9 (51.0) NS
Hb (g/di) 13.0 (5.6) 12.1 (1.8) NS
Plt (10*/mm®) 349 (12.2) 24.1 (6.4) p<0.001
(B) Data after start of chemotherapy
Control group (N=34) Leukopenia group (N=34) P
Days after start of 41.7 (21.0) 47.6 (29.5) NS
chemotherapy
TP (g/dl) 6.94 (0.64) 6.42 (0.59) NS
Alb (g/dl) 3.55(0.72) 3.40 (0.65) NS
Glob (g/dl) 3.38 (0.61) 3.02 (0.49) p < 0.005
Ch-E (IU/I) 559.5 (133.9)N=15 367.5 (178.6)N=18 NS
AST (1U/I) 23.0 (9.0) 37.9 (43.8) NS
ALT (1U/I) 18.0 (11.0) 27.8 (36.3) NS
y GTP (1U/I) 24.8 (14.3) 449 (68.9) NS
WBC (10*/mm’) 532 (14.4) 26.2 (3.5) p<0.001
Neut (%) 61.9 (11.6) 55.9 (11.3) NS
Lymph (%) 28.0 (10.9) 32.6 (11.6) NS
Mon (%) 5.6 (3.1) 59 (2.8) NS
Eos (%) 39 3.1) 3.6 (1.9) NS
Bas (%) 0.6 (0.6) 1.0 (0.8) NS
Neut (10*/mm®) 33.8 (14.0) 147 (4.0) p < 0.001
Lymph (10*/mm”) 142 (4.8) 8.5 (3.1) p < 0.001
RBC (10*/mm”) 405.1 (49.6) 386.9 (53.7) NS
Hb (g/dl) 121 (1.7) 117 (1.6) NS
Plt (10*/mm”) 272 (9.7 183 (6.0) p < 0.001
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Fig. 2 Change of peripheral blood cell counts according to chemotherapy including RFP and INH in

control and leukopenia groups

Table 7 Case-control study of the frequency of thrombocytopenia (P1t<<15 X 10%/
mm’) and of hepatic dysfunction (AST = 32 TU/ or ALT = 35 IU/I) between the
control (N=34) and the leukopenia (N=34) groups.

Before chemotherapy

During chemotherapy

Frequency of thrombocytopenia
Control group
Leukopenia group

Frequency of hepatic dysfunction
Control group
Leukopenia group

0 0
2 15
11 8
7 13
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Fig.3 Change of hepatic enzymes according to chemotherapy including RFP and INH in control and leukopenia groups
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LEUKOPENIA DUE TO ANTI-TUBERCULOUS CHEMOTHERAPY
INCLUDING RIFAMPICIN AND ISONIAZID
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'Hideaki NAGAL 'Shinobu AKAGAWA, 'Yoshiko KAWABE, 'Kazuko MACHIDA,
'Atsuyuki KURASHIMA, 'Hikotaro KOMATSU, and 'Hideki YOTSUMOTO

Abstract [Objectives] To examine the incidence rate by age
and gender of leukopenia caused by chemotherapy including
rifampicin (RFP) and isoniazid (INH), and to study the rela-
tionships between the leukopenia and the hepatic side effect
or other haematological disorders such as thrombocytopenia.
[Subjects] Out of the tuberculosis patients who were admit-
ted to our hospital in 1987-88, 1991-92, and 1996-2000,

1,525 patients (1,153 men, 372 women) were chosen for our
study who had the white blood cell counts (WBC) in the
peripheral blood more than 3,000/mm’ before chemotherapy,
and underwent haematologic examination at least twice within
3 months after starting chemotherapy.

[Methods] The definition of leukopenia was as follows :

1) WBC became less than 3,000/mm’ during chemotherapy
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for patients with pre-treatment WBC more than 4,000/mm’, or

2) WBC decreased more than 1,000/mm’ in patients with
pre-treatment WBC between 3,000 and 4,000/mm’.

The incidence rates of leukopenia by age, gender, and
regimens of chemotherapy were calculated.

The case-control study was done between the control and
the leukopenia groups excluding patients suffered from
agranulocytosis to clarify the hematological and biochemical
characteristics of the leukopenia group. The control patients
were chosen in the following way. For each patient with
leukopenia, a patient with the same admission year, same
gender, same regimen of chemotherapy, and the nearest age
was chosen as a control patient. The changes in counts of
white blood cell, granulocyte, and platelet, in hemoglobin
concentration, and in hepatic enzyme levels before and during
chemotherapy were compared between the leukopenia and the
control groups. Thrombocytopenia was defined as platelet
count less than 15X10*%mm’ and hepatic dysfunction as
either aspartate aminotransferase (AST) higher than 31 IU/I
or alanine aminotransferase (ALT) higher than 34 IU/I.

[Results]

(1) Incidence rate of leukopenia

The leukopenia appeared in 36 patients (14 men, 22 wom-
en), two (one man, one woman) of whom showed agranulo-
cytosis. The incidence rate was 1.2% (14/1,153) for men
and 5.9% (22/372) for women. The incidence rate of women
was higher than that of men in the age groups between 20 to
79 y.o., but no difference was seen in the age groups elder
than 80 y.o. There were no differences in the incidence rate
among groups treated with HRE (E : ethambutol), HRS (S :
streptomycin), and HREZ (Z : pyrazinamide). The chemo-
therapy was continued in 30 patients after the appearance of
leukopenia, and the natural recovery from leukopenia was
seen in 19 patients, while the leukopenic state lasted during
the chemotherapy in the remaining 11 patients. In two patients
who exhibited agranulocytosis all drugs were discontinued. In
the remaining 4 patients one or more drugs were discontinued.

(2) Case-control study between leukopenia (N=234) and the
control (N=34) groups

There were no differences in age, sputum culture positivity
on admission, degree of roentgenographic extent of the
disease, ratio of cavity formation, and quantity of daily doses
between the two groups. There was also no difference be-
tween the days until leukopenia appeared after starting chemo-
therapy (47.6£29.5 days) in the leukopenia group, and the
days until WBC count became minimum within 3 months
after starting chemotherapy (41.7£21.0 days) in the control
group. The negativity of tuberculin skin testing was higher in
the leukopenia group [7/14 (50%)] than in the control group
[1/10 (10%)], however, the difference was statistically not
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significant due to rather small size of cases. Before the start-
ing chemotherapy, the counts of WBC (7,230£1,530 vs 5,500
+1,510/mm’, p<0.001), neutrophil (5,230%1,450 vs 4,320
+1,620/mm’, p<0.05), lymphocyte (1,440%830 vs 830+
440/mm°, p<0.001) and platelet (34.9£12.2 vs 24.1+£6.4
X 10*/mm’, p<0.001) in the peripheral blood and the globu-
lin level (3.71%0.61 vs 3.35%0.61 g/dl, p<0.05) in the serum
were significantly higher in the control group than in the
leukopenia group. The decrements in the counts of WBC and
granulocyte during chemotherapy were larger in the leukope-
nia group than in the control group (AWBC: 2,880£1,530
vs 1,910+ 1,520/mm3, and ANeut: 2,840+1,510 vs 1,820+
1,380/mm’, p=0.01, respectively), but the counts of lympho-
cyte were similar in both groups. The platelet counts also
decreased in both groups, but to the mid-normal level in the
control group, and to the lowerest normal level in the leukope-
nia group, in which 15 out of 34 patients (44%) showed
thrombocytopenia. The levels in the serum of hepatic enzymes
such as AST, ALT, and y -GTP (y -glutamyl aminotransfer-
ase) increased during chemotherapy in the leukopenia group,
while decreased in the control group, and the facts indicate
that in the former not only bone marrow cells but also hepatic
cells were impaired by anti-tuberculosis drugs.

[Considerations] Leukopenia may occur in the course of
treatment with anti-tuberculosis drugs, but it is not necessary
to stop the chemotherapy immediately, because the WBC
count recovers spontaneously or remains under stable leuko-
penic state during chemotherapy in most cases. But when
leukopenia appears, the peripheral blood counts must be
checked cautiously, and the chemotherapy should be stopped
if the WBC count progressively decreases. The patients who
showed leukopenia due to anti-tuberculosis drugs may have
had weaker natural and acquired (cell-mediated) immunologic
response to tuberculosis infection, and more vulnerable bone
marrow cells and hepatic cells to anti-tuberculosis drugs than
the control.
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