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Body Fluid Analysis for Cellular Composition Using Manual Methods: Current Status and

Clinical Laboratory Guidelines in Korea (2021)
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To investigate the current status of body fluid analysis for cellular composition in Korea, an online survey was performed. Responses were re-
ceived from 76 laboratories of general hospitals in Korea. The questionnaire included questions on pre-analytical, analytical, and post-analytical
processes of body fluid cellular analysis (cell count using hemocytometers and cytospin) performed in each laboratory. The survey showed that the
body fluid cellular analysis in Korea is not harmonized. Based on this, the “Committee for Standardization in Korean Society for Laboratory Hema-
tology” suggests clinical laboratory guidelines for the pre-analytical (sample collection and handling), analytical (cell count, slide preparation),
post-analytical (reporting, turnaround time), and quality control steps. We hope that the results of this survey and guideline will serve as a basis
for setting future standards of body fluid cellular analysis in Korea, and ultimately have a positive impact on patient care.
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Fig. 1. Number of body fluid cellular analysis tests per month; of various sample types from 76 clinical laboratories in Korea.
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Fig. 2. Methods used for body fluid cellular analysis in 76 clinical laboratories in Korea.

Table 1. Indications and applications of body fluid cellular analysis in laboratories, using both automated cell counting and manual analyses

Indications

Responses, % (institution)

1. Dependent on sample properties
Manual analyses are performed if the cell count of total nucleated cells is < 20.

Manual analyses are performed if samples have low cell count and high viscosity.

Automated analyses are performed if samples are unclotted.

2. Manual analyses are performed if the following conditions are observed after automated analyses.

Immature leukocytes or atypical lymphocytes = 10%
WBC = 10/uL
RBC < 100/uL
No result
Displaying flag signs
3. Dependent on test type

36.4 (8/22)

31.8(7/22)

18.2 (4/22)

Cell counts are performed with automated cell counter, and the other tests except cell counts are performed with manual analyses.

The automated analyses are performed for stat tests.

4. If the manual analyses are not feasible due to numerous cells, automated analyses are performed.

5. Both the automated and manual analyses are performed.

9.1(2/22)
46(1/22)
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Fig. 3. Schematic diagram of hemocytometer. The hemocytometer is
composed of nine large squares, and four squares (labeled as 1, 3, 7,
and 9) in the corners are divided into 16 smaller squares. The central
square (labeled as 5) is divided into 25 smaller squares, and each is
further divided into 16 smaller squares.

https://doi.org/10.47429/lm0.2022.12.4.262

O] 7)ol A 2zt AlFER 9 23 = (direct smear)-& Al 38kl
A% oH, 25% (18/720) A= NEZHH W - =TS W ARG
3L 9)Qlek A2 ZHEAAE Setol = Azt of| €] 7|E-2 7]tk
Aot 78% (31/40) 1A= F-A| 7} 2 FAAE Arget
A|z4= o]kl - AlE ZHEAAES AlsstA] fhot Lo
ARSI el SEetglon, 1 S E7E 107 Bigk
739 ME ZEAALS 913t Sefo| =8 A& ohs 7)o
71% (22/3DE 714 wokeh w31 18% (74000 A= BE AHA o of
3 &efo|=F AFkeitial S350, 8% (3/40)004l= He
ke Z=olle]] el A 23S Alsste] Al IPEAAE SEfo| =5
AAFghetaL 513k

s

¢

rO

(2) MR

ANEZEHA = cytospin slide)S AlgstE= 71382 iAo 2 3}
L F 64713ko] Aol Zrofsigict At S
tary Table 40 7|8}SIe} Al Q4R 27190 tisto] 517)
713l A A (relative centrifugal force, g-force) T2} A]

Supplemen-

o] Hel= 21020131, 100 g HRE 258 Afo|= S Al

= AAFEO] 275% (14/5DE 71 Bokth Al 2704 opd A

2 75 F7FAARS Aldist=Aloll thefiAl= 21.9% (14/64)

o] 7]3kof| Al AlFgRtTar -SESHATE o AlaE7E oE 7 of

" F7HAARS AlRYsh=Alol tisiA= SaE Aldsts 71

o] 17)1¢o. 2 7AF Werom E4QA Fof A= periodic acid-
9

Schiff (PAS) QJ44<: AJ3y8t 7497] 07]ke 2 ]9 W)

4) A= oA
(1) ZAE D
/d_

O BAG1E o148 AES
4

o

ox

GHAT7E o83t Al AALIA Halsh= gl
a4l 737|130l 4] B AET S HRE e 7]ollA] Ala A
Z2(cell count) ¥ 7FEAAHdifferential count)2 A|8§3tcial 893
o 4240255 Z]4=(pH), M(color), H|Z(specific gravity), <
B (turbidity) 9] 74-¢- A5 7]3o| A Bkl shYlchSupple-
mentary Table 3). ZFEAALS: AJel= -9 B 1151= 3)=o] of
A= 84.9% (62/73)2] 7]1ollA HEZS(lymphocyte), 67.1%
(49/73)0| 4] ZAFH(eosinophil), 60.3% (44/73))| 4 Z4d-(neu-
trophil), 60.3% (44/73)°l4] T-(monocyte) 2 H skl
siso] 7k 7|kl 3 s BEol ol cleb Aahg w
Sick 873% 2/7D°] 7180l SRIE} o4l 49 i
7 alich ST H5 A4S ek WAL Ak 3l

Eof oA 7hs e 71Eshe 7897 56.5% (35/62), MR

www.labmedonline.org 265



MO

25421 @|: Body Fluid Cellular Analysis in Korea

Table 2. Responses to the questionnaire on quality control (QC) of body fluid cellular analysis

Questionnaires & Answer Options

Responses, % (institution)

1. Are you performing internal quality control procedures? If yes, which method are you applying?*

1) Yes 69.7 (53/76)
Interobserver comparison 36.8 (28/76)
Automated hemocytometer measurement of QC materials for body fluid 23.7 (18/76)

Reagent management 145 (11/76)

Refractometer management 10.5 (8/76)

Background check 3 (4/76)

Comparison to the results from department of anatomical pathology/Review of electronic medical data 5.3 (4/76)

Centrifuge check 1.3 (1/76)

Other (WBC, RBC cell counts are performed every 8 hours with a daily selected patient's sample for which the results are known.) 1.3 (1/76)
2) No 30.3 (23/76)

2. Are you performing external quality control procedures? If yes, which method are you applying?*

1) Yes 5 (57/76)

Hematology program of the Korean Association of External Quality Assessment Service 68.4 (52/76)
The College of American Pathologists survey 8 (12/76)
Interobserver comparison .6 (5/76)
Comparison with other laboratories 6 (2/76)

2) No 5 (19/76)
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Table 3. Counting of total nucleated and red blood cells based on the
cell count readings of the hemocytometer

) Volume
Cells per square(s) Squares counted (see Fig. 3) counted”
<200in 9 large squares Al 9 squares (1-9) 09 L
=200 in 9 large squares 4 corner squares (1,3, 7, 9) 04 pL

=>200in 1large square 5 small squares (A, B, C, D, E) within the 0.02 pL

central large square

Overlapping cells Consider a dilution

The total cells counted per pL. Total cells/uL=N of cells counted x dilution factor/
N of squares counted x volume of each square. Adapted from [8].
“Volume counted is shown, when the hemocytometer depth is 0.1 mm.
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