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Background : Manual slide review (MSR) is usually triggered by the results of automated hema-

tolgy analyzers, but each laboaratory has different ciriteria for MSR. This study was carried out to
investigate the current status of MSR criteria of automated complete blood cell count (CBC) and
white blood cell (WBC) differential results and to propose a basic guideline for MSR.

Methods : Total 111 laboratories were surveyed regarding MSR using questionnaires. The ques-
tionnaire asked: kinds of automated hematology analyzers used and the presence of criteria trig-
gering MSR in seven categories: 1) CBC results, 2) 5 differential WBC counts, 3) 3 differential WBC
counts, 4) automated reticulocyte counts, 5) delta check, 6) instrument flags (or messages), 7) clin-
ical information (wards or diseases). Based on the survey results, we determined basic and extend-
ed criteria for MSR. With these criteria, we consulted nine hematology experts to get a consensus.

Results : All 111 laboratories had their own MSR criteria. Among 111 laboratories, 98 (88.3%) used
more than three criteria for MSR including CBC results and 5-part WBC differential count results and
95 (85.6%) had criteria of flags triggering MSR. For MSR criteria with numeric values, the 10th, 50th,
and 90th percentiles of upper and lower threshold values were obtained. The basic guideline for MSR
was made.

Conclusions : We proposed a basic guideline for MSR. This guideline would be helpful to hema-
tology laboratories for their daily operation and providing more rapid and accurate CBC and WBC
differential results. (Korean J Lab Med 2010,30:559-66)
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Table 1. Distribution of automated hematology analyzers

Company Model N of laboratory
Abbott Laboratories 11
Cell-Dyn Sapphire 1
Cell-Dyn 3700 5
Cell-Dyn 3500 3
Cell-Dyn 3000 1
Cell-Dyn 1700 1
Beckman-Coulter 32
LH1500 Series
LH-755 2
LH-750 11
Gen-S 1
HMX 1
STKS 15
Horiba-Abx diagnotics 2
Micros 60 1
Pentra DX120 1
Siemens/Bayer 37
ADVIA-2120 35
ADVIA-60 1
XS-1000! 1
Sysmex Co 63
KX-21N 1
K-4500 1
SE-9000 1
SF-3000 2
XE-2100 49
XT-1800I 9

Kobe, Japan) 2.2 4971 Aol A ARG Q) 3ict,
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Table 2. Distribution of criteria for MSR according to the number of criteria used

Criteria
N of crite- N of labo-
ria used 5-part WBC Delta Reticulocyte Clinical 3-part WBC ratory (%)
CBC results differential count Flags check count information  differential count
6 Y Y Y Y Y Y Y 18 (16.2)
5 Y Y Y \ >2 of 4 criteria \ 24(21.6)
4 Y Y \ >2 of 4 criteria N 37(33.3)
3 Y >2 of 5 criteria N 19(17.1)
2 Y >1 of 5 criteria N 11(9.9)
1 Y* N Y* N N N N 2(1.8)

*MSR is done when one of CBC results and flags is abnormal.
Abbreviations: MSR, manual slide review; CBC, complete blood cell count; WBC, white blood cell.

Table 3. Distribution of lower and upper threshold values for CBC parameters triggering MSR

Values used according to the laboratory percentiles

Criteria for MSR N of laboratories*
10th 50th 90th
WBC count
Lower threshold value WBC count (x 10%uL) 105 1 2 3
Upper threshold value WBC count (x 10%uL) 106 15 20 50
Platelet count
Lower threshold value Platelet count (x 10%uL) 108 40 100 150
Upper threshold value Platelet count ( x 10%/ul) 96 500 700 1,000
Abnormal red cell indices
Lower threshold value RBC count (x 10%uL) 23 20 25 3.0
Upper threshold value RBC count (x 10%uL) 24 55 7.0 8.0
Lower threshold value Hb (g/dL) 89 5 7 8
Upper threshold value Hob (g/dL) 70 17 18 20
Lower threshold value MCV (fL) 52 60 70 78
Upper threshold value MCV (fL) 58 105 110 120
Lower threshold value MCHC (g/dL) 16 25 29 32
Upper threshold value MCHC (g/dL) 22 35 37 40
Lower threshold value Hct (%) 6 15 20 26
Upper threshold value Hct (%) 6 50 55 60
Lower threshold value RDW (%) 5 9.0 1.0 115
Upper threshold value RDW (%) 7 145 17.0 18.0
NRBC'
Lower threshold value (%) 0 -
Upper threshold value (%) 35 1 2 10

*110 (99.1%) out of 111 laboratories had CBC values triggering MSR; 'Some hematology analyzers reported NRBC %, while others reported only the
presence of NRBC.

Abbreviations: CBC, complete blood cell count; MSR, manual slide review; WBC, white blood cell; RBC, red blood cell; MCV, mean cell volume; MCHC,
mean cell hemoglobin concentration; RDW, red blood cell distribution width; NRBC, nucleated red blood cell; LUC, large unstained cell.
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Table 4. Distribution of lower and upper threshold values for 5-
part WBC differential counts triggering MSR

Values used
. according to the
Criteria for MSR ,\lr;L:;Z? laboratory p%rcentiles
10th  50th  90th
Neutrophil
Lower threshold value (x 10°%ul) 12 05 10 15
Upper threshold value (x 10%ul) 11 4.0 100 200
Lower threshold value (%) 32 10 20 37
Upper threshold value (%) 53 780 810 900
Lymphocyte
Lower threshold value (x 10%uL) 6 0.1 08 15
Upper threshold value (x 10%ul) 13 37 4.0 5.0
Lower threshold value (%) 27 50 100 200
Upper threshold value (%) 89 500 60.0 700
Monocyte

Lower threshold value (x 10%ul) 0 - - -
Upper threshold value (x 10%ul) 14 0.7 1.0 8.0
Lower threshold value (%) 4 10 2.0 10.0
Upper threshold value (%) 96 100 200 250
Eosinophil
Lower threshold value (x 10%ul) 0 - - -
Upper threshold value (x 10%ul) 13 05 0.7 20
(

Lower threshold value (%) 1 - 0 -
Upper threshold value (%) 20 10.0 200 250
Basophil

Lower threshold value (x 10%ul) 0 - - -
Upper threshold value (x 10%ul) 13 0.2 03 20
(

Lower threshold value (%) 1 - 0

Upper threshold value (%) 87 2.0 3.0 5.0
LUC

Lower threshold value (%) 0 - - -

Upper threshold value (%) 38 4.0 5.0 10.0
Band form (%) 1 - 10 -
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Table 5. Distribution of flags triggering MSR

*104 (93.7%) out of 111 laboratories had 5-part WBC differential count
values triggering MSR.

Abbreviations: WBC, white blood cell; MSR, manual slide review; LUC,
large unstained cell.

5. FlagOil IHE 7| =HHE 7|1E

1178 AAA 5 9571(85.6%) HAMONA flagel weE 427
EUHE 71 Aste] ARl SlSItkTable 5). 2070 A
AoA] flag 7ol BA§lo] B flagol diste] 47| =UHE
£ AlgskaL itk Flag 5 24 E(blast)7 FAIE ©f 7%=
THES Ad¥ste AAMol 5970z 7Hd wgtew, da &
F(platelet clumping), B & HZ(atypical lymphocyte),

A< Himmature granulocyte), 4348 (nucleat—
ed RBO), #ols(eft shift), Xqf‘“‘-TL—X.J(RBC agglutina—
tion), A& AT (arge platelet), A EHTAISIE A AF
(myeloperoxidase deficiency) —/] flag 402 #7]=24

Flags N of laboratories (%)*
All flags 20 (18.0)
Blast 59 (53.1)
PLT clump 55 (49.5)
Atypical lymphocyte 53 (47.7)
Immature granulocyte 51(45.9)
NRBC 50 (45.0)
Left shift 30(27.0)
RBC agglutination 16 (14.4)
Large PLT 15(13.5)
MPO deficiency 8(7.2)
Abnormal scatter gram 6(5.4)
Cellular interference 5(4.5)
Verify differential count 5(4.5)
LUC 4(3.6)
RBC lyse resistance 3(27)

*95 (85.6%) out of 111 laboratories had criteria of flags triggering MSR.
Abbreviations: MSR, manual slide review; PLT, platelet; NRBC, nucle-
ated red blood cell; RBC, red blood cell; MPO, myeloperoxidase; LUC,
large unstained cell.

Table 6. Distribution of lower and upper threshold values for auto-
mated reticulocyte count triggering MSR

Values used accord-

Nof ingto the laboratory
Criteria for MSR labora- percentiles
tories*
10th  50th 90th

Reticulocyte count (absolute number)

Lower threshold value ( x 10%ul) 0 - - -

Upper threshold value (x 10%ul) 2 95.0 - 200.0
Reticulocyte count (%)

Lower threshold value (%) 8 0.1 0.3 05

Upper threshold value (%) 56 4.0 5.0 10.0

*56 (50.5%) out of 111 laboratories had reticulocyte count values trig-
gering MSR.
Abbreviation: MSR, manual slide review.
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Table 7. Distribution of delta check values triggering MSR

Delta check values
N of used according to the
Criteria for MSR Iabpra— laboratory percentiles
tories™
10th 50th 90th
Hb
Absolute value (g/dL) 3 3.0 3.0 35
% value 21 20 30 100
RBC count
Absolute value (x 10%uL) 1 - 15 -
% value 9 20 30 100
Hct
Absolute value (%) 0 - - -
% value 12 20 20 50
WBC
Absolute value (X 10%ul) 3 1.0 2.0 5.0
% value 24 40 45 75
PLT
Absolute value (x 10°%ul) 6 100 100 150
% value 24 30 50 75
Neutrophil
Absolute value (X 10%uL) 0 - - -
% value 9 20 40 50
Lymphocyte -
Absolute value (X 10%ul) 0 - - -
% value 11 30 50 70
Monocyte
Absolute value (x 10°uL) 0 - - -
% value 9 10 30 100
Eosinophil
Absolute value 0 - -
% value 9 5 30 100
Basophil
Absolute value (X 10%uL) 0 - - -
% value 9 20 50 200
MCV
Absolute value (fL) 1 - 5 -
% value 1 - 10 -

*51 (45.9%) out of 111 laboratories answered that they were performing
MSR according to the delta check results, but only 30 submitted spe-
cific delta check values triggering MSR.

Abbreviations: MSR, manual slide review; RBC, red blood cell; WBC,
white blood cell; PLT, platelet; MCV, mean cell volume.
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Table 8. Presence of MSR criteria according to clinical informa-
tion (wards)

Wards N of laboratories (%)
Newborn unit & Hemato-oncology ward 17 (15.3)
Newborn unit only 12(10.8)
Hemato-oncology ward only 7(6.3)

None 75 (67.6)

Total 111 (100)

Abbreviation: MSR, manual slide review.
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Table 9. A proposed guideline for MSR

Criteria Values

Basic criteria

Hb

Lower threshold value (g/dL) 7.0

Upper threshold value (g/dL) 18.0
Platelet count

Lower threshold value (X 10%uL) 100.0

Upper threshold value (x 10%ul) 700.0
WBC count

Lower threshold value (X 10%uL) 2.0

Upper threshold value (x 10%ul) 20.0
Neutrophil

Upper threshold value (%) 81.0
Lymphocyte

Upper threshold value (%) 60.0
Monocyte

Upper threshold value (%) 20.0
Eosinophil

Upper threshold value (%) 20.0
Basophil

Upper threshold value (%) 5.0
Reticulocyte

Upper threshold value (%) 5.0
Blast flag Positive
PLT clump flag (with low PLT count*) Positive

Extended criteria

Atypical lymphocyte/variant lymphocyte flag Positive
NRBC (% or flag) Positive

Upper threshold value (%) 5

Delta check
Clinical information (wards or diseases)

*<100.0 x 10°%uL.
Abbreviations: MSR, manual slide review; WBC, white blood cell; PLT,
platelet; NRBC, nucleated red blood cell.
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