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Comparison of Hematologic Variability between Clozapine Monotherapy and
Augmentation Therapy with Atypical Antipsychotics for Schizophrenia :
Results from a 6-Month Retrospective Follow-Up Study

Junhwan Shin, MD', Seung-Min Oh, MD', Won-Hyoung Kim, MD', Jae-Nam Bae, MD, PhD',
Jeong-Seop Lee, MD, PhD', Chul-Eung Kim, MD, PhD? and Ji-Hyun Kim, MD, PhD'

'Department of Psychiatry, Inha University Hospital, Incheon,
National Center for Mental Health, Seoul, Korea

Objectives : Clozapine is an antipsychotic agent commonly prescribed in patients with treatment-resistant schizophrenia. A draw-
back of using clozapine is risk of hematologic side effects ranging from mild neutropenia to fatal agranulocytosis. In clinical set-
tings, other atypical antipsychotic agents are frequently combined with clozapine because some treatment-resistant patients would
not respond to clozapine alone. Unfortunately, other atypical antipsychotics may also cause hematologic side effects, and the com-
bination therapy might aggravate the possible neutropenic side effects. The purpose of this study was to investigate the difference
in the incidence of hematologic side effects between clozapine monotherapy and augmentation therapy.

Methods : We retrospectively reviewed the medical records of 114 patients who were diagnosed with schizophrenia and being
prescribed with clozapine in a single university hospital. White blood cell count (WBC) and absolute neutrophil count (ANC)
were identified every 1 month in clozapine monotherapy group and clozapine-atypical antipsychotics augmentation therapy group.
Results : Compared with clozapine monotherapy group, augmentation therapy group showed no significant differences in WBC
and ANC for the first 6 months of combination. Amisulpride augmentation showed temporary increases in WBC and ANC, espe-
cially compared with paliperidone augmentation.

Conclusion : Augmentation of amisulpride to clozapine might be associated with temporary increases in WBC and ANC during
the first 3 months of combination. Further investigations should be carried out to clarify the clinical significance of our findings.
(Korean J Schizophr Res 2017;20:61-68)
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Table 1. Sociodemographic and clinical characteristics of the subjects
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Clozapine monotherapy

Clozapine-atypical antipsychotics

Statistical analysis*

group (n=69) augmentation group (n=43)

Characeristic x o)
Gender

Male (N) 41 27 0.089 0.765

Female (N) 28 16
Characteristic Mean (SD) Mean (SD) t p
Age of onset (years) 23.0 (8.47) 21.5(8.17) 0.974 0.332
Age at study enroll (years) 29.6 (10.46) 36.2 (11.44) -3.112 0.002t
Age of first clozapine use (years) 28.9 (10.29) 32.1(11.50) —-1.559 0.122
Duration of untreatment (months) 6(16.29) 5.9 (9.68) 0.870 0.386
Education (years) 12.4 (2.63) 12.4 (2.96) 0.032 0.975
BMI (kg/m?) 24.2 (4.04) 24.4 (4.27) -0.193 0.847

Abbreviations: BMI:body mass index. * : chi-squared test for gender, independent 2-sample t-test for the others, T: p<0.05
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Table 2. Comparison of monthly mean WBC and ANC between clozapine monotherapy group and clozapine-atypical antipsychot-

ics augmentation group

Clozapine monotherapy

Clozapine-atypical antipsychotics

group (n=69) augmentation group (n=43) t p
Mean (SD) Mean (SD)
Baseline WBC (/uL) 7127.5 (1843.83) 7921.3 (2678.51) -1.817 0.072
ANC (/pL) 4009.3 (1540.91) 5220.1 (2543.54) -3.083 0.003*
1 month WBC (/uL) 7775.9 (2747.95) 7359.2 (2429.2) 0.769 0.444
ANC (/uL) 4555.7 (2570.14) 4669.5 (2263.24) —0.223 0.824
2 months WBC (/uL) 7163.8 (1767.84) 7808.5 (2250.10) —1.541 0.127
ANC (/pL) 4110.5 (1546.92) 5068.9 (1935.0) —2.640 0.011*
3 months WBC (/uL) 7353.2 (2049.29) 7717.2 (2644.43) -0.729 0.468
ANC (/ub) 4292.4 (1693.68) 4997.2 (2257.68) —1.682 0.096
4 months WBC (/pL) 6736.6 (1738.08) 7465.5 (1771.55) —1.654 0.102
ANC (/L) 3697.5 (1480.30) 4788.0 (1469.29) —2.926 0.005*
5 months WBC (/uL) 7366.1 (1984.76) 7824.4 (2430.31) —0.870 0.387
ANC (/uL) 4246.2 (1698.86) 5087.1 (2148.40) —1.838 0.070
6 months WBC (/uL) 6912.7 (1685.47) 7290.0 (2474.05) —0.752 0.455
ANC (/ub) 3784.7 (1583.29) 4595.5 (2267.03) -1.743 0.086
* 1 p<0.05 for independent 2-sample t-test. ANC : Absolute Neutrophil Count, WBC : White Blood Cell Count
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Fig. 1. Changes in white blood cell count for é-month follow up
with 95% confidence intervals. 5% confidence intervals were
calculated from mixed linear model analysis adjusted for age
and sex.

64

Fig. 2. Changes in absolute neutrophil count for 6-month follow
up with 95% confidence intervals. = : Significant difference with
p<0.05. 95% confidence intervals were calculated from mixed
linear model analysis adjusted for age and sex.
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Table 3. Comparison of monthly mean WBC and ANC among each atypical antipsychotics augmentation groups
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Avripiprazole (n=17)

Amisulpride (n=14)

Paliperidone (n=12)

2

Mean (SD) Mean (SD) Mean (SD) P
Baseline WBC (/uL) 8096.2 (2491.1) 7980.0 (2426.7) 7663.3 (3307.8) 1.396 0.498
ANC (/uL) 5569.6 (2475.8) 5352.9 (2328.2) 4686.5 (2963.0) 2.456 0.293
1 month WBC (/pL) 7100.7 (1601.1) 8436.7 (3251.3) 6512.7 (2002.2) 1.977 0.372
ANC (/pL) 4615.0 (1441.7) 5684.6 (3242.4) 3631.6 (1568.7) 3.198 0.202
2 months WBC (/pL) 7392.3 (2175.9) 8615.5 (2762.8) 7423.3 (1534.7) 1.429 0.490
ANC (/uL) 5067.0 (1783.2) 5605.0 (2398.8) 4415.0 (1461.7) 2.042 0.360
3 months WBC (/pL) 7063.3 (2383.9) 9608.0 (3163.2) 6611.0(1110.4) 6.173 0.046*
ANC (/uL) 4657.3 (2050.1) 6488.2 (2785.6) 3914.2 (856.0) 6.706 0.035*
4 months WBC (/uL) 7565.6 (1921.3) 7841.4 (1580.1) 6876.7 (1909.7) 0.882 0.644
ANC (/pL) 5008.8 (1495.3) 5030.9 (1391.8) 4173.5 (1594.2) 0.828 0.661
5 months WBC (/uL) 8310.0 (3282.1) 8255.7 (2007.1) 7003.3 (1655.1) 1.875 0.392
ANC (/pL) 5794.9 (2662.3) 5638.7 (1853.9) 3950.3 (1377.6) 4.023 0.122
6 months WBC (/uL) 8825.6 (3382.6) 6514.3(1121.2) 6357.8 (1349.6) 3.301 0.192
ANC (/pL) 6232.7 (2959.1) 3690.3(1111.4) 3662.3(1011.9) 4919 0.086
* 1 p<0.05 for Kruskal-Wallis test. ANC : Absolute Neutrophil Count, WBC : White Blood Cell Count
11,000 - . 8,000
3 10,000+ S 000
= 5
c i [}
é 9,000 % 6000
S 8,000 )
o S 5,000
3 e
£ 7,000 °
i ‘_g 4,000
< 6,000 K
< 30001
5'000 l T T T T T T T T T T T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Month Month
—— Aripiprazole —— Amisulpride —®— Aripiprazole —O— Amisulpride
—A— Pdliperidone —A— Paliperidone

Fig. 3. Changes in white blood cell count for 6-month follow up
according to augmented atypical antipsychotic agents with
95% confidence intervals. = : Significant difference with uncor-
rected p<0.05 for multiple comparison. 95% confidence inter-
vals were calculated from mixed linear model analysis adjusted
for age and sex.
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Fig. 4. Changes in absolute neutrophil count for 6-month follow
up according to augmented anfipsychotic agents with 95%
confidence intervals. = : Significant difference with p<0.05. 95%
confidence infervals were calculated from mixed linear model
analysis adjusted for age and sex.
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