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Conelation of XE-2100, ADVIA-120 and Manual Differential
Count and Evaluation of Morphology Flag

Lee, Bum Hee., Byun, Nam Sub., Gee, Myung Suk., Song, Soon Young., You, Seon Woo., Park, Hyo Soon

Department of Laboratory Medicine, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul, Korea

With technological advances in automatic hematology analyzers, primary and screening differential counts
of white blood cells (WBC) are done with automatic hematology analyzers. They are using different
measurement and analysis principles, so differences in WBC differentials and WBC morphology flag exist.
This study was carried out to analyze WBC differential counts and WBC morphology flags comparing them
with the manual method.

Patient EDTA samples in Vacutainer requested for WBC differentials were analyzed with XE-2100. And
those samples with suspect flags messages index over 100 were selected and were analyzed with
ADVIA-120. Peripheral blood smear film was subsequently made. Three investigators counted 200 cells each
(600 cells) in 111 Wright-Giemsa stained blood films.

Between two automatic hematology analyzers, neutrophil, lymphocyte, eosinophil, and monocyte showed
good correlations, but basophil had moderate correlation. Among automatic hematology analyzers and manual
count, neutrophil, lymphocyte, and eosinophil had good correlations, but monocyte had moderate correlation.
XE-2100 had higher monocyte, which was due to atypical lymphocyte and myeloblast. LUC in ADVIA-120
was not due to monocyte in XE-2100. Morphology flagging rates were 146.9% in XE-2100 and was 93.2%
in ADVIA-120. Positive predictive values of morphology flag were 58.2% in XE-2100 and 54.4% in
ADVIA-120. Flags such as atypical lymphocyte, immature granulocyte, and left shift had higher predictive
values and those such as N-RBC, platelets clump, and blast had lower ones.

Between automatic hematology analyzers, WBC differentials showed good correlations. Predictive values for
morphology flags can be variable with changing criteria. Reviewing criteria for WBC differentials and morphology
flags should be established in each laboratory with regards to size of laboratory and patients it serves
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Table 1. XE-2100 suspect flags message for morphological
abnormalities of the WBC

Abbreviation Expected cell type
Blasts Myeloblasts
Imm Gran Promyelocytes, Myelocytes,
Metamyelocytes
Left Shift Band cells(stab)

Atypical lymphocytes,

Atypical Lymph Plasma cells

Abnormal lymphocytes,

Abn Lymph/L-Blasts Lymphoid blasts

x oH
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Table 2. Distribution of study subjects by sex and age (n=111)

Male Female
Age group
No % No %

0~10 18 27.7 13 28.3
11~20 0 0 2 43
21~30 1 15 2 43
31~40 4 6.1 2 43
41~50 7 10.8 6 13.0
51~60 7 10.8 9 19.6
61< 28 43.1 12 26.1
Total 65 100.0 46 100.0
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A 5= 21602 19 477(42.3%), 24 3478(30.6%) 3¢
227(19.8%), 4] 67(5.4%), 5¢ 19(0.9), 69 1%(0.9)
£o2 Yelgtor z+z+e] morphology flag HARI=E
atypical lymphocyte 671(60.4%), immature granulocyte
634(56.7%), blast 244(21.6%), Ab-Lymph/L-Blast 224]
(19.8%), left shift 22](19.8%), N-RBC 10¢i(9.0%),

Table 3. The correlation between ADVIA-120 and manual differential counts (n=103)

Mean £ S.D (%)

Cell type r-value P-value*
XE-2100 Manual

Neutrophils 0.989 62.64+24.08 61.71+25.41 <0.001

Lymphocytes 0.980 26.06+20.73 28.96+23.94 <0.001

Monocytes 0.728 5.66+3.11 6.79+3.88 <0.001

Eosinophils 0.907 1.97+2.10 1.84+2.24 <0.001

Basophils 0.088 0.67+0.61 0.17+0.53 0.376

* Statistically significant, P <0.05
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Table 4. The correlation between XE-2100 and manual differential counts (n=103)

Mean + S.D (%)

Cell type r-value P-value*
XE-2100 Manual
Neutrophils 0.967 58.62+25.54 61.71+25.41 <0.001
Lymphocytes 0.979 29.50+22.52 28.96+23.94 <0.001
Monocytes 0.785 8.76+4.90 6.79+3.88 <0.001
Eosinophils 0.943 1.88+2.17 1.84+2.24 <0.001
Basophils 0.171 0.72+0.67 0.17+0.53 0.083
* Statistically significant, P <0.05
Table 5. The correlation between XE-2100 and ADVIA-120 (n=103)
Mean + S.D (%)
Cell type r-value P-value*
ADVIA-120 XE-2100

Neutrophils 0.973 62.64+24.08 58.62+25.54 <0.001
Lymphocytes 0.996 26.06+20.73 29.50+22.52 <0.001
Monocytes 0.824 5.66+3.11 8.76+4.90 <0.001
Eosinophils 0.955 1.97+2.10 1.88+2.17 <0.001
Basophils 0.754 0.67+0.61 0.72+0.67 <0.001

* Statistically significant, P <0.05
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Fig. 1. Comparison of manual versus ADVIA-120 and manual versus XE-2100 absolute neutrophils.
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Fig. 2. Comparison of manual versus ADVIA-120 and manual versus XE-2100 absolute lymphocytes.

30 |
2 25+  ADVIA-120 vs MANUAL - - : monié
2 y = 05835x + 16924 P
2220 R2 = 05306 HE (Mon-p)
<3 . A& (Mon-S)
50 15
2g
;é‘ 10 XE-2100 vs MANUAL
S s y =10398x + 16985
g R2 = 06785
O L
0 5 10 15 20 05

Manual Absolute Monocyte

Fig. 3. Comparison of manual versus ADVIA-120 and manual versus XE-2100 absolute monocytes.
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Fig. 4. Comparison of manual versus ADVIA-120 and manual versus XE-2100 absolute eosinophils.
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Fig. 5. Comparison of manual versus ADVIA-120 and manual versus XE-2100 absolute basophils.

Table 6. Frequency of XE-2100, ADVIA-120 and manual differential counts; leukocyte "morphology flag"

Cell type

XE-2100

ADVIA-120

Microscopy

Atypical lymphocyte
Immature granulocytes
Blasts

Left shift

N-RBC

Platelets clump

Abn Lymph/L-Blasts

67/111 (60.4%)
63/111 (56.7%)
24/111 (21.6%)
22/111 (19.8%)
10/111 (9.0%)
8/111 (7.2%)
22/111 (19.8%)

30/111 (27%)
39/111 (35.1%)
16/111 (14.4%)
36/111 (32.4%)
9/111 (8.1%)
6/111 (5.4%)

58/111 (52.2%)
43/111 (38.7%)
3111 (2.7%)
15/111 (13.5%)
13/111 (11.7%)
15/111 (13.5%)
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Table 7. Comparison between XE-2100, ADVIA-120 and
manual differential counts leukocyte positive
predictive value

Microscopy/
XE-2100

49/67 (73.1%)
42/63 (66.7%)

Microscopy/
ADVIA-120

26/30 (86.7%)
30/39 (76.9%)

Cell type

Atypical lymphocytes

Immature granulocytes

Blasts 2/24  (8.3%) 1/16 (6.3%)
Left shift 13/22 (59.1%) 13/36 (36.1%)
N-RBC 4/10  (40.0%) 209 (22.2%)

Platelets clump 318 (37.5%)

0122 (0%)

2/6  (33.3%)
Abn Lymph/L-Blasts

* Positive predictive value(%)
True positive
(Microscopic abnormality)

True positive + False positive
(Microscopic abnormality) (Auto. "Morphology Flag" only)

x 100
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