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A Comparative Evaluation of Platelet Counting Methods

H.R. Park, M.D., K.E. Cheong, M.D., 8.J. Soon, M.D., C.8, Lee, M.D. and M.J. Cho, M.D.

Department of Clinical Biochemistry, Netional Medical Center, Seeul, Korea

A comparative evaluation of automated and manual platelet counting methods, and the

influence of sample standing and continuous agitation on the platelet countas have been per-

formed.

The material used in this study consist of £0 cages of EDTA anticoagulated blocd showing

hematologically normal findings.
The results was follows,

1) Generally, manual counting showed lower than automated counting values in normal

ranges.

9) The differences of count between methodes using whole blood (Coulter Model 5-Flug)
and method using platelet rich plasma(Coulter Thrombocounter-C) were not significant, but

the former was more time saving and reproducible.
3) The differences of count between standing and continuous agitation of blood samples
for 20 hours in room temperature revealed no statistically significant changes, and they

showed lower values than initial counts.
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Abz}gl 2 (Table 2) 2|7 W4 43 AgiA 3 A 43509
tH{Fig. 1~Fig. 2).
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Tahle 1. Flatelet counts by methods

Sample Mean sD SE cv
(No. ) {5107/ el) (% 10%/ 1) (> 10%/ 1) (%)

Manual method 58 230, 2 61.0 8.0 26.5
Coulter Thrombocounter-C A7 261.5 0.9 9.4 L |
Coulter Model 5-plus b4 253,86 57.3 7.8 22, 6
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Table 2, Comparison of differences between each paired platelet counts by methods

Sample D SDd P val
(No.) (x10%/pd) (% 10%/p1) vae
Manual method vs.
Coulter Thrombocounter-C 57 —-31.4 45.5 PO, 05
Manual method wvs.
Coulter Model S-plus 54 —23.4 40,3 p<0, 05
Coulter Thrombocounter-C
vs. Coulter Model S-plus 54 7.9 44.5 p=0,05

*[3: The former minus the latter

Table 3, Influence of 20 hour standing and coatinuous agitation in room temperature on platelet count
with EDTA bleed by Coulter Thrombocounter-C

Sample D SDd

(No.) (210%el) (% 10%ul) P value
Initial eount vs.
after 20 hr. cont. agit. 54 22,0 65.9 P20, 05
Initial count wvs.
after 20 hr. stand Ed 8.6 £2.5 p=0.03
After 20 hr. cont. agit.
va. after 20 hr. stand 57 - 10,9 42.5 P=0.05

*D: The former minus the latter

Table 4. Influnce of 20 hour standing and continuous agitation in room temperature on platelet count
with EDTA blood by Coulter Model S.plus
w

Sample D s5Dd

(No.) (x10%/pl)  (x10%ul) P value
Initial count wva. .
after 20 hr. cont. agit. 54 12.9 36. 8 p<0. 05
Initial eount vs.
after 20 hr. stand 54 12. 8 36.5 p<0. 05
After 20 hr. cont. agit.
vs. after 20 hr. stand B0 0.1 16, 2 p=0.05

D. The former minus the latter
Mg, o & L4 al Coulter Thrombociunt er-C

(D= —31.4x 10"zl SD=45 5%10%pul, p<0.03), &
Zed 51 Model S-plus{D=—23, 4 10%/pl,
SD=40.3x10%pl, p<0.03)2] A=24 oF 2| 2]d £
i 4td =k g ot fogls w2 E eldal
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A a4 89 4= Aabshgd o (Fig. 4~
Fig. g).
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— 182 —



—ura gt 2 48] - gk Qg iz FE—

34 i)

:

Y=0FC3M + 472

r = ATE3 \
L]
1

3

d —_ Y = 0.B80X + 570
Y r 2 Q756

8

Y= 04208 + 1304
’1}*‘ 4 :0483
L
"

8

o
&

23 Ia0 430 800
wathoe Tolzelat X O12EAul 0 FO0 200 -3':-."{1 4-\:_-"'_-5 :J'-:'-
Imhal  count {plateiel X 10%/7 41

Ceunt after 20hr. cont. ogit, (Plateler ¥ 10% i)

=

Fig. 1. Correlation between manual and Coulter
Thrombocounter-C values Fig. 4. Correlation between initial count and count

after 20 hr. continuous agitation of whole
cral blood in room temperature.
= (=t Coulter Thrombocourter.C
- ®—x: Coulter Model S-plus
T 2|
W L0507 H:H 500
- X o i PEEE + A
: A < SN
z Y 0738 + 838 T 95 4
E =TT = L, A
‘l._?l E\- ':D ﬂ"-.-.?&-x
_ < 3009 I, Y= ad38 + RGO
o o ' ! f i
= E o ¥
. E 20
= b
g .
© ©
20 200 300 400 500 R et
Monua! methed faizteet ¥ 167 pil = -
o
Fig. 2. Correlation between manual and Coulter M . . R
Model S-plus values. - 60 200 200 ago sae
Efﬂffr Vimnal rownd platelet 03740
- Fig. 5. Correlation between initial eount and count
© after 20 hr. standing of whole blood in
T room temperature.
T " {3—y: Coulter Thrombocounter-C
= =3t Couter Model S-plus
z
g b "“2—‘5‘;‘5“ ®%2 Table ¢ 3 Fig. 4~Fig. 6ell 4 B dbef 2 smuba] 7]
= re G732
v ) WA 2047 A AR Tl mebs] #n A a3
230 )
3 A1 F 2% F4 & ek feaA 2ebd (p<0.05).
= | X TfpA] b T3 2k FdY £ e gEE
e SAlaty o n §9 8 Fe]F Mox ohgief,
Fi
: 3
L i k i i ﬂ
00 200 300 400 S00 LRI

Coulter Trrombopoganter - Clglotaiet X [Daful

A 1 & a5 d-n_'l..l.;l%g .3':!&] a1 =,
Fig. 3. Correlation between Coulter Thromboco. g AL AL FoAd A 5 E
uater-C and Coulter Model S-plus values. o a5k de] pke] gl o 25 4T el Al

— 183 —



— A EREEE  HI6%E 5 25 1982—

¥eOlask 4+ 118
ro= 0 96|

L ]

n
o
3

I
L
— L
2
<]

r =795

stonding platelet X 103 i)

Iie

0

waunt after

o 100 206 300 400 500
Count alter Z0hRr. cont. agit. olateler X IG’,.-"',_LII

Fig. 6. Correlation bletween count after 20 hr.
continuzous agitation ard count after 20 hr.
standing of whole blood in room tem-
perature.

O —: Coulter Thrombocounter-C
® — % : Coulter Model S-plus

S Al Flaald Ao zd shafedlAl Fefsld Wi
F Wilahed Fa& | B E ¥ o5 ek 29
1 #adg e g 244955 A FrEtA
23k Apor gorz T oAyg Aoy EE
Hel ] Swsl lge] ATHT oiw W& AHEE
Al ztel] FaAle Eelal EUEEAAE Hd9:=2R
A1se el 2lah ool e 4 wWiEkEE A
o AH e g M EgEd gl g MR 5 dea
4 AER 44T dlzy g 2AE He: A
Apger ASda gleh, "islabge] 4 zba] wy
£ A & 3e, Wertzg™e zpahais| s 4
Apgle] 7 Apolel]l EHE AE dHA] g glov
Aoz § 428§ o] £ Yol 1P, FFd] 2071
o] 4 g it AAYel e Alapale] 2 A4y (ele-
ctronic platelet counting) & =83l o] A
Aez zlefgld vk b o e Ly F4HE
He] ] .:3;:}5—]._-,3_ m].irq__,—r_ %ﬂﬂ%u{_!:T*',llpﬂ-}. =1
B2 gy d Agie UErt e ds
Sad 2FAAA A g3 AL A« Az
gl ad g s BE dAHAEE delFi Aol
Soshebn Shalek. H# Mayer¥5-& f43 52 &
4, =7 5 2 Aol PE dsE Ly 5 e
A7 & 4+ gdebnd ghalek #ole gl 24

Y=0893X +370

< 1]

| Wl £ A4 olee 2 wAesin sl
YTALEE Aot Wik $FUdAY 25
Aee 2y AT, A, £, A " Aeb AelA
&, =% Fel gd 258 fdeE F o JEw e
Y TA Al AZEE 2 Enz Y 1 9
Ak Rt & wd AEZE SRR F4ad
o e, Aabr|F1 24 JeldEs 2418 HaldE
linearity &) F o, calibration # ¥ =, L3lzet cali.
bration, carry-over, coincidence loss, T« 2|4
flow system £ =14, «)712] *3 7542 & &
<+ slep?, =k WEIIES AL AR g ol A
= Ay "Higeae EwElr] &3 rew count =
coincidence effect, &4, A71H, T2 &% F4 &
8= AAER HETEA (HCT) 3ol =4 =27
Hejok gepm Spetentfed ZE widie] A A
4 2z &% 4 5 Y=k

B AP Jepd 27 947 4AHAE 29
Coulter Thrombocounter-C 5} Coulter Model 5-plus
25 $rygact 54 ostedl, o 24 5 20
o] FLaAlE ¥adrh A, 2F Al A W
A wevie A, di3t ghdrl A3 &4 2F
ZI2lAl =4 o] =A gl BabEe] givh. W
£ ddd 4 2l B AElel A U3 gl
ZFz} Coulter Thrombocounter-Ci{r=10.766), Coulter
Model S-plus(r=0.773) 522 Mayer %] AlA]4h
Coulter Model S-plus(r=0.973), ELT-8(r=0.281),
MEK-4(r=0.980), Ultra Flo 100(r=0.948) 89} <l
Azt BrlE sht dAlrh wZA Aga el Bl
P R B el o e N - P S e e R e
2 gt ale] 7} opd el Sl E A L A=
Fled 23k 4FP 3] 7 QiR Fom vay A
o] X & A7 gl EE vhepdein Sl

EDTA ®of & Mas F 4°Celldl 24417 20°Coel
A 5A ZHEe guE dba go oy B 84 aket
Ax BAFA A JEIFE ¢ Al SFREH
3 Ao A% Coulter Thrombeocounter-Cell 4 & A
4 AP EAH 2047 B T FA G TR wA
vhgh o (p<l0, 05) mybE| S’ 4 Eumdr T 54
& 3, 2 A F s adEun E TAelylE
A2 &k Aol B Meola] ghabel (p>0.05).

Coulter Model S-plus e 4= Zuba| 7ol 4 204 31
B 7ol F4 % T} WL AAHE vgod 2
el £ FE F4 % Furl Gk myiige] 4&
B a4 msidy £ a4 A8 ATy

— 184 —



—dbsl ek o 44l : Qb AR vm HAE—

A7t ddek(p>0.03). o)l 4e] Aspe] A F=f Cou-
lter Thrombocounter-C ol 4l = o4zl F g4 4
FEEAN APE AHEEE Coulter Model S-plus
Mobe 2303y & 3 YA (correction factor)E
2B d#A Add Fo TE A 5O AAE
diivh Eid o 7171 F ol i35t &N ehslzde] 20
Al Q4] T mgkA 2| Ak L aka] A ] W
A gle] WA FLdgke 2o e ¢ 4
st

-2 of

HE gl A Eale] Faeldde 60w e EDTAW
& Apg-ghe] tlbale] 4bd 4 £94, Coulter Thro.
mbacounter-C, Coulter Model S-plus B4 wj@m A&
2 A 2e Az PA =2 9 HWaE el o
&1 & AAE dgr)

1) B -dE el 4 falg e 2544770 2
A v wdata A S Jehged o

2) AW g olgste Pol o} Hs 28434 (PRP) &
ol &she W Aok AFE + glded AYE
Agate ol A pHos AdHn, ndA 4 o3
& dhe o] AeolA AMalde] Sfak Eehgch

3) 204]zh2] 4 Luba) ) Ald melel P2l = A a)
Aol 2| g Ao]AF Wl 2o A vt s
o e},

g 1 2 ¥

1) Henry JB: Clinical diagnosis and management
by laboratory mathods. 16 th edition. Philade-
Iphia, W3 Saunders, 1979, p8ES5

2} Bull B5, Schneiderman MA, Brecher G: Plate-
lef counts with the Conlter counter. Am J Clin
Pathol 44:678, 1965

3) Bizgs R, MucMillan RL: Th:z errors of some
hamatological methods as thzy are used in a
routing  laboratery. J Clin Pathol 1:259,
1948

4) Brecher G, Schneiderman M, Cronkite EP:
The reproducibility and constancy of the plate-
fet count. Am J Clin Pathol 23:15. 1953

) Dameshek W: A mafhod for simultancons
enemzration of Blood platelets and reticulo-

cytes. Arch Intern Med 50:579, 1932

) Brecher G, Cronkite EP: Morphology and
enumeration of human blood platelets. | Appl
Physiol 3:365, 1950

7) Dalton WT, Bollinger P, Drewinko B: A
side-by-side evaluation of four platelet-counting
instruments. Am J Clin Pathol 74:119, 1980

8) Mayer K, Chin B, Magnes J, Thaler HT,
Lotspeich C, Baisley A: Aufomated platelet
counters. A comparative evaluation of latest
instrumentation. Am [ Clin Pathol 74:135,
IS80

9) Day HJ, Young E, Helfrich M: A» evaluaiion
ef a whole blood platelet counter. Am J Clin
FPathol 73:588, 1980

10) Wertz RK, Koepke JA: A critical analysis of

- platelet counting methods. Am | Clin Pahtol
68195, 1977

11) Ross DW, Ayscue L, Gulley M: Axtomated
platelet counts. Accuracy, precizion, and range.
Am J Clin Pathol 74:151, 1980

12) Rowan RM, Medonald GA, Nicoll WD: Auto-
mated platelet counting. Br | Haemaiol 35:
666, 1977

13) Lampasso JA: C‘F:m:ge& in hematologic valupes
tnduced by storage of ethylemediamine tetr-
gacetate human blood for varying periods of
time. Am J Clin Pathol 49:443, 1968

14) Simmons A: Technical hematology. 2nd edit-
fon. Philadelphia, JB Lippincott, 1976, p
216

15) Sonnenwirth AC, Jarett L: Graddwokl's clin-
fcal laboratory methods and diagnosis. 8th
edition. St. Loufs, CV Mosby, 1980, p785

16) Baver JD, Ackerman PG, Tore G: Clinical
laboratory methods. 8th edition. Si. Louis, CV
Mosby, 1977, p166

17) Tocantins LM: Technical methods for the
study of blood platelets. Arch Pathol 253:850,
1937

18) Instruction manual for the Coulter Thrombo-
counter-C, 6th issue.: Coldkarbour, Coulter
Electronics, 1979, p19

19) Instruction manual for the Coulter Model S



—ABRFEERE : H16E F29k 1982—

plus. 4tk fssue. Northwell, Coulter Electronmics, Saunders, 1575, p222

1980, p 3-4 22) Raphael 55: Lynch’s Medical laboratory teckno-
20) Bessman JD: Evaluation of automated whole logy. 3rd edition. Phitadelphia, WE Saunders,

blood platelet counts and particle sizing. Am 1976, p1080

I Clin Pathol 74:137, 1980 23) Kjeldsberg CR, Hershgold EJ: Spuriows thro.
21) Hyun BH, Ashton Jk, Dolan K: Pracizeal mbocytopenia. JAMA 227:628, 1974

hematology. Ist edition. Philadelphia, WB

— 186 —



