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An interpretation on abnormal finding of CBC

Seong Kyu Park, M.D.

Department of Internal Medicine, Soonchunhyang University Medicine College, Bucheon, Korea

A complete blood cell count (CBC) is one of most common test requested by a doctor that gives information about the cells in a

patient's blood. These days, counting the cells in a patient's blood is generally automated by use of an automated analyzer. Because

an automated cell counter samples and counts so many cells, the results are very precise. In addition to counting, automated ana-

lyzers also measure the amount of hemoglobin in the blood and red blood cell indices including mean corpuscular volume (MCV),

mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), and red blood cell distribution width
(RDW). These informations are very helpful to a physician who is trying to identify the cause of a patient's disease. If the red cells
are smaller or larger than normal, or if there's a lot of variation in the size of the red cells, these data can help guide the direction of
further testing and expedite the diagnostic process so patients can get the treatment they need quickly. Therefore, we need to pay
more attention to the interpretation of CBC results. (Korean J Med 78:531-539, 2010)
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Table 1. Causes of neutropenia

oA EFF 7S EAIZF A o 7 dAol
w1, ool A AE7FF 4= Qlek 2 0.5~1.0<107L

A A Hde SRt A fAel Jlem, oM =

o3A A5 Stofof ghek 0.5<10°/L 1]Rhe] 9= 4zket
4a4 Tl BT 7hRsAo) wom, ol 913 i
wdd o XA A%E W 4= Uk B, Aol of
o Sl IR A9 g thize] Wado] bt
W S Q) JAA| Folg Testofof gtk SoR &

Abnormalities in the bone marrow compartment

Decreased production

Drugs: Cytotoxic and noncytoxic agents (Table 2)

Radiation and chemotherapeutic agents

Chemicals: benzene, arsenic, dinitrophenol, bismuth, nitrous oxide...

Infections: viral (hepatitis, parvovirus, EB virus, AIDS...)
bacterial (M. tuberculosis, typhoid fever, brucellosis...)

malaria

Infiltrative disease of bone marrow, myelofibrosis

Hematologic diseases: leukemia, aplastic anemia, cyclic neutropenia...

Maturation defects

Nutritional deficiency: vitamin B12, folic acid (especially alcoholism)

Hematologic diseases: leukemia, myelodysplastic syndrome,
paroxysmal nocturnal hemoglobinuria

Abnormalities in the peripheral blood compartment

Increased destruction

autoimmune disorders, anti-neutrophil antibody

drugs as haptens: aminopyrine, a-methyldopa, phenylbutazone...
Wegener's granulomatosis

Peripheral pooling

overwhelming bacterial infection (acute endotoxemia)
hemodialysis

cardiopulmonary bypass

- 532 -



— Seong Kyu Park. An interpretation on abnormal finding of CBC —

Table 2. Drugs that cause neutropenia

Antiarrhythmics
Antibiotics

Antimalarials
Anticonvulsants
Hypoglycemic agents
Antihistamines
Antihypertensives
Anti-inflammatory agents

Antithyroid agents

tocainide, procainamide, propranolol, quinidine

chloramphenicol, penicillins, sulfonamide, para-aminosalicylic acid, rifampin, vancomycin, isoniazid,

ganciclovir

quinidine, pyrimethamine, dapsone

phenytoin, trimethadione, ethosuximide, carbamazepine
tolbutamide, chloropropamide

cimeditine, brompheniramine, tripelennamine

methyldopa, captopril

aminopyrine, phenylbutazone, gold salts, ibuprofen, indomethacin

propylthiouracil, methimazole, thiouracil

Diuretics acetazolamide, hydrochlorothiazide, chlorthalidone
Others allopurinol, interferon, ethanol, levamisole, zidovudine
EEA Al 5SS M Hedl, &2 29 ol A e S5l TF 2si, AIDS £
A2 &2 2EAFAES JAFeRN 57 Ak o] B WA FHE of wetelot A4
ABHAIZITE A5 A eL FutolE A ofA|( 2= =8 710 e AT SFAaTo] YR 5= qlth
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Aoz Fogt gfof viFgtt o FR 23T o SRl A g Tl = 785 B840
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€ FofshH 79| gj&o] Hrp wEkA|A| Hol ol EF, FI5F, o] A YF(adenocarcinoma) T 2 11
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7N o] oA B E= oFEof o7t A7FHE e wkgol THETOIY 5T S Atk B2 4
o 2 xojulo] S(sulfacontainingZ] FAA, AU, ¢ B4 AEFUEI} 4 Hol, vehel Bot @4k
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AM= FAIRE Uloll Bste 4= ok ofeite o= ¥ & Bt avpHor 3
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Table 3. Causes of neutrophilia

Increased idiopathic

Production drugs: glucocorticoid, G-CSF
infection: bacterial, fungal, sometimes viral
inflammation: thermal injury, tissue necrosis,
myocardial and pulmonary infarction, hyper-
sensitivity, collagen vascular disease
myeloproliferative diseases, myelocytic leukemia

Increased acute infection(endotoxin), glucocorticoid,

Release inflammation

Abnormality ~ drugs: epinephrine, glucocorticoid, NSAIDs

of margination stress, excitement, vigorous exercise, smoking

Others ketoacidosis, acute renal failure, acute poisoning,
eclampsia

Table 4. Causes of eosinophilia

Helminthic infections

Allergic reaction iodides, aspirin, sulfonamides, penicillins,
to drugs cephalosporins, nitrofurantoin

.. asthma, eczema, hay fever, serum sickness,
Allergic diseases . o .
allergic vasculitis, pemphigus...

Collagen vascular rheumatic arthritis, eosinophilic fasciitis,

diseases allergic angiitis, periarteritis nodosa
Hypereosinophilic syndromes

Others various hematologic malignancies and solid
tumors

ife!

ST WS 4= 9, Sk A WSS Blolue
THT Z7E FES 5 otk SFe) Sk dubEo®
ot WS 3 10-25x107L 32742 Z718 4= 9l
th A&A 07 30~50<107L o|Ae] TFT ZF717} Q= A
92wl W okl-S(leukemoid reaction)o] 2kl 3, ZRA|

iZ, AEeh 5T 5 AT nst A Al2s
)

N

4 dmoog A 2 ongt

o E N ok oX

(o]
o
oS
il

&
o
>
o
N
o

]
b
1%

o

o
o
o
10,
[-40

ol A 0.5x10°L o]Ake] FAT7}

3%
o7 AFEL vzl oFge o)

4

ol
o)

N
N
N
o
£
il
N
N
Bl g

it
c

4
22
e
oN

O
H1

-
=5
>
4
f
MI
1o [l

N
N
R’
2
>

> foi

224

-4 o &
o o |

R e
et
rlo
e
Sis
ol
_?L
R

d

o
o 2 30
N
)3
2
N
ox
of
N
N
o2 d

ol

2 <
N
2
1o
ofx
jabad
i
192
et

o]zFz{el QIglo] TAE 47k LSXI0'/L o) A& 0.
7Y, SRl A BHsHE BAR Qg F7IEol
A9 “BUABTAT ST 0Pk Bk A7IEY
2 AR FAAA NN BAEte] 7P et g
7 9o AV, w, g1, M 5wt

N o 30 hu

g o ox & o
o|\
% o
fu
)
2
-
)
N
N
ofy
o
P
=
fu
ol
lo
[m
o
2
o
N
&‘-ﬁ

S

o]
b B

oN

Ho
1o
>
o
T
il(
=2
ol

O
2
oM,
o)
2
N
)
i
iu)
u
£
Al
s

2 A o] AHQl AL
57150 9ol ujAstolof ek
Ass R SEROIES ARgSh=T], 2| =4 (prednisone)

1 mgkg/ ARTE AlZste] Sal57k5o] SdsH A3l

o= Rt S| Ro|2of BHSkA] b= 7-f- hydrox-

yureag AR 4= Qlth SASTIS SAbo A AR

A7 AAG=E-A(platelet-derived growth factor receptor, PDGFR)

I R FAA ool 9= A El2AlZ WA (tyrosine

kinase) JA|4|2] imatinibo]] FI}H o2 2R7E F 5= 9lo]

olefl gt AdH AP Bastet. 7L 2lofl IE|#|E, cladribine

Fol el §83M AHgE 5 9

5 SE7|7 oA

FH7) e} HTA ) V)58 42T, B8] FHlvkS

(hypersensitivity) THgo]l a3t tj7j4] 3he e}
I 2

T e $B wRE] EAfskA

- 534 -



— 9Pt CBC FAlA @taea] ol 4ol el a4} ofsl —

7rdo] oj&F ] okth 37 427} 02¢10°/L o]Aro. = =7} cocorticoid7| Wo| Br|E o2 31 £0] B HEZ29 T
e A8 SRR e G YA G =k FASA G4 Dk oI 3R WL
s}, A 27]8]Y, I 49] ZZ(polyposis), H2], oFE 1] 4 o oA o] HALO 2 24-484|7F ol AAFo B BEEm,
O e (T
A 5 glck S WAAR, AT ASE, vl olE AdRo|sE Stk BkE moly] tge] £ ol
Az AT = Sty iR Ae= ol d4 (iatrogenic) %lolt}. FutEl2 AehS 239 Ap7PH A
ojmz WO w7} FAsHA] Qdrk oMM FEZF AL e 5ot AR Hpro-
tein-losing enteropathy), % A1 So|Adx T LA
6) 2= 01y o] Uehd 4 glck

T Ym7el B Amo AAT EEEAE AR A W A9elN HEpazel ZMAe o olxH

& of2gu, o5 Tgo] B4E ulFsle] YA WAL § 9 FAOR WA ulgo] ] Aee So} X maks

A 53k 2L ofe] 7)ol ofolx|n waHolg

of FEFE F+= W2 HpoE Efslal TR AYe
T = A THAAH S 2.0~4.0x10°L). &
2~ k=[)}]

T =1

=3}o] Sl
BRIl ARe) A2 AHYa] miolth Wy Solx AWEAE HelZrEes] Fol
ol ol

27 Aol AllET AR
=

o] Fasich AYRRRALES

L

gz = Boledl =%l ‘21‘1}. 5
2= 11
=

el F=7HAQl A7t Fagt Aotk
Ympzrlzo 50x10°L ooz =

Axtsto] o 4= olk 7Kt 39z el
YIPGLFE YIPL LSAOL 0RO R adt 4 @ 4 glom, P Bl uhy P9 PrTEE WY
Soln], 52| 9= 0.7x10°/L v|ko 2 Fhaghey. ohedt o 22 vpold A RS v, A, IS Aol
HRIEE 5)ofl oste] HzAtgago] Wsk=d], $A "=+ *1 WA gt AE 7= &, S8, 9 T
A oo F1 S8 A0t thul o eked OFAl Z(protein- A, EFARROA TEtaaet WHE AEjolA S5
clorie malnuiionolch, QAW AN HAAHE ek AFol} FEEY] YRTEAXAA0E A
z#sto] A 1ol okl AR Rl FFAE AT vholgs IhS EARE Biol2 A o
25, oot 22 A= 2EHAFAIE T4 Ot F57F 7 S, AR WA ehAtofl A ARk
2 oSt YrTRO] BAE AUFO RN YLIFES  TEVIFO] BED 5 Uk PILIFNFL 2 e
2 ek R Hlolg ik YA AEe] gde] B F IS BRBo|N YLIEIEe] BlE Ao of
AZIAE QoA YR £8 gAY, Felo,  u] 7|48TL BAY JYTHo| W] we] g
AIDS 50 ofof stk Aot A, =, A =8 5 ool ofg=2 ik ok, Ajlofu JASAdel HEkskA
3 o] AAHOZ AT AEHAS FE A4S Yl g e A WHUEPYATYS TP oy BALEL
Zhstolof dith. 58], WwaEolol WA w7 (eukoery-
Table 5. Major causes of lymphocytopenia throblastosis)o | #1317} ulid<sgt -9, 7HH 2] Aol
Protein-calorie malnutrition AEAR] - tg7tsol e A aAE 23t A
Radiation and chemotherapeutic agents =20 HAp} FQs)c)
Immunosuppressive agents: glucocorticoids, cyclosporine
Infections: viral (HIV, SARS...), bacterial, granulomatous 2. MEgT olg
infection (fungal, mycobacterial) AHLPH L ThoFst AAF Bo u|HAFA 0] ASto] HE-S-
ielll;it;l:glc malignancies: Hodgkin's disease, multiple Slo] A4} Holm ox|sles & zalE 7]Ao] ZASL
Plz/ysical stress: surgery, trauma, hemorrhage =8 A Fo] B Frot o Al 2 Ak
Autoimmune disorders: SLE, rheumatic diseases =l #HastAl Eo] AlAellA erythropoietin©} Mg}
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Table 6. WHO criteria for anemia

Age Man Woman

6 months ~6 years Hb<I1 g/dL Hb<11 g/dL

6 years~14 years  Hb<12 g/dL Hb<12 g/dL

Adult Hb<13 g/dL Hb<12 g/dL
Hct<39% Het<39%

Pregnancy Hb<11 g/dL

Table 7. Morphologic classification of anemia

RBC size Associated diseases
Macrocytic vitamin B12 deficiency
MCV>100fL folic acid deficiency
MCHC>31% some cases of myelodysplastic syndrome
anticancer treatment
anticonvulsants
Normocytic acute blood loss
MCV 80~100fL  aplastic anemia
most cases of myelodysplastic syndrome
anemia associated renal disease
Microcytic iron deficiency
MCV<80% anemia of chronic disease
MCHC<31% sideroblastic anemia

hemoglobinopathy
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Table 8. Causes of erythrocytosis

Relative erythrocytosis

dehydration, androgens, tobacco abuse

Hypoxia

Renal disease

Absolute erythrocytosis  Tumors

carbon monoxide intoxication, high altitude high affinity hemoglobin, lung disease,
right-to-left shunt, sleep-apnea syndrome, neurologic disease

renal artery stenosis, focal sclerosing or membrane glomerulonephritis, renal transplantation

hypernephroma, hepatoma, uterine fibromyoma, cerebellar hemangioblastoma, adrenal tumors. ..

Drugs androgens, recombinant erythropoietin

Familial

Polycythemia vera

normal hemoglobin function, Chuvash, erythropoietin receptor mutations
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| Platelet count < 150,000/pL |

I Hemoglobin and white blood count ]

I Normal I I Abnormal I
I Bone marrow examination
Peripheral Platelets clumped: Redraw in
blood smear sodium citrate or heparin
Normal RBC Fragmented Microangiopathic
. o .
morphology; red blood cells hemolytic anemias
platelets normal or (e.g., DIC, TTP)

increased in size

'

Consider:

Drug-induced thrombocytopenia
Infection-induced thrombocytopenia
Idiopathic immune thrombocytopenia
Congenital thrombocytopenia

Figure 1. Algorithm for the diagnosis of thrombocytopenia.
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