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Comparison of Complete
Blood Count Parameters
between Venous and
Capillary Blood in Oncology
Patients

Sir,

Complete blood count (CBC) is one of the very
important basic laboratory investigations in any
clinical setting on which many clinical decisions are
based. Venous blood is generally collected for majority
of routine laboratory tests. However, in certain
situations where it is not feasible to obtain venous
blood, finger prick or capillary blood samples can be
an alternative and comparable option.

We collected venous and capillary blood samples
from 219 adult cancer patients (M: 156, I: 63) who
visited our outpatient department for their routine
follow-up. They were undergoing various stages
of treatment, for example, postsurgery, postbone
marrow transplant, undergoing chemotherapy or
radiotherapy, etc., and were chosen in random
order. A written consent was obtained from all
subjects who participated in the study. Both types
of samples, i.e., venous and capillary blood samples
were collected at the same time from the patients
in our blood sample collection area by trained
phlebotomists.

Capillary blood samples were collected by the
finger prick method in mini containers with
ethylenediaminetetraacetic acid (EDTA) (MiniCollect
by Greiner Bio-One International GmbH, Austria)
assigned for collection of small volumes of blood.
Care was taken to mix blood sample well with
EDTA upon collection. For venous collection, blood
was collected in K. EDTA 3 ml tube (IMPORVE
by Guangzhou Improve Medical Instruments,
Guangdong, China) according to standard venous
blood collection protocol using vacutainer system.
Both sets of samples were processed in HMX 5-part
differential analyzer by BeckmanCoulter, Inc.

The results were compared for hemoglobin (Hb),
white blood cell (WBC) parameters (total count,
Y%neutrophils, %monocyte, %lymphocytes,
%eosinophils, %basophils, and absolute

neutrophil count [ANC]), red blood cell (RBC)
parameters (RBC count, mean corpuscular
volume [MCV], mean corpuscular Hb [MCH], MCH
concentration [MCHC], hematocrit [HCT], and RBC
distribution width), and platelet parameters (platelet
count, plateletcrit, and platelet distribution width)
and were analyzed using Passing-Bablok regression
analysis and Bland-Altman analysis for systemic
bias, if any.

In our study, the total WBC count, differential
leukocyte count in percent (neutrophil, lymphocyte,
monocyte, and eosinophil), total RBC count, and
other RBC parameters (MCV, MCH, MCHC, HCT)
correlated well and showed no clinically significant
mean difference [Table 1]. This correlates with
the findings of Kim ¢# /" which reported a high
coefficient (r) correlation for WBC, RBC, and
platelets. Another study by Schalk ¢ @/ which
studied 447 blood samples found no difference
in the ANC between the two sample sets, which
correlates with the findings in our study where a
good correlation (r= 0.811) was observed for ANC.
However, Daae ¢ a/P! concluded that WBC count,
red cell count, Hb, and HCT were significantly
higher in capillary samples, platelet count in adult
samples was either identical or considerably higher
in venous blood samples and red cell indices (MCV,
MCH, and MCHC) were identical in the two sets of
samples. The Hb value was higher in capillary blood
in the study by Kayiran ¢z a/" In our study, for the
platelet count in thrombocytopenic patients (venous
platelet count 0—150 X 10°/uL), the mean difference
was 5.6706, while the same for patients with platelet
count >150 X 10°/uL was much higher at 20.304.
Thus, the comparability of platelet counts was better
in thrombocytopenic patients compared to those with
higher platelet counts. This can be attributed to the
aggregation of platelets in capillary blood samples!”
with higher platelet counts. In our study, except for
basophil count, the rest of the differential leukocyte
count correlated well between capillary and venous
samples.

Our study suggests that capillary samples may be
used as a substitute for venous samples for general
parameters such as Hb, leukocyte, and red cell counts;
howevert, for platelet counts higher than 150 X 10°/uL,
false low counts are observed in capillary samples,
thereby limiting its utility.
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Table 1: Statistical results for the comparison
of venous and capillary blood

Parameter Correlation Slope Mean
coefficient=r difference

Total WBC count 0.991 1.031 -0.432
Percentage of neutrophil count 0.819 1.021 1.357

Absolute neutrophil count 0.811 0.6582 14.94
Percentage of lymphocyte count 0.971 0.9872 0.543

Percentage of monocyte count 0.694 1.028 -0.246
Percentage of eosinophil count 0.932 0.9729 0.367

Percentage of basophil count 0.002 - -0.324
RBC count 0.961 0.9908 -0.031
Hemoglobin 0.938 1.00 -0.148
Hematocrit 0.937 1.00 -0.305
MCV 0.996 1.004 -0.115
MCH 0.98 1.00 -0.147
Platelet count 0.957 0.9483 15.562
MPV 0.874 1.038 -0.725
PCT 0.999 1.05 -0.005
Platelet count (0-150x103/pL) 0.540 1.023 5.676

Platelet count (>150x103/pL) 0.968 1.025 20.304

MPV: Mean platelet volume, PCT: Plateletcrit, MCH: Mean corpuscular hemoglobin,
MCV: Mean corpuscular volume, RBC: Red blood cell, WBC: White blood cell
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