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Leukocyte stability in hemogram samples waiting at room 
temperature

Laboratory testing process is divided into preanalytical, ana-
lytical and post-analytic stages. The vast majority of labora-

tory errors (up to 70%) emerge from the pre-analytical phase 
[1]. This phase is influenced by many variables, including the 
preparation of the patient before testing, the procedures used 
to collect and transport the biological specimens, as well as 
the time and storage conditions of blood samples before 
analysis. In particular, it was recently proven that the stability 
of many hematological parameters is strongly influenced by 
the storage temperature of the sample and the time elapsed 
between collection and analysis [2-4]. To give accurate and 
reliable results, the sample must be delivered to the laborato-
ry at a certain temperature and time. In this study, we aimed 

to evaluate hourly changes of leukocyte parameters at room 
temperature for 24 hours.

Materials and Methods
In the study, 30 randomly selected hemogram samples (K3 
-EDTA (tripotassium ethylenediamine-tetraacetate) anticoag-
ulated blood specimens) from Kocaeli University Faculty of 
Medicine Central Laboratory were included. These samples 
were analyzed on the Beckman Coulter Unicel DXH 800 an-
alyzer (Beckman Coulter, Miami, FL) immediately after being 
admitted to the laboratory (0. hour) and It was repeated after 
waiting in room temperature (23-25°C) for 2, 4, 8, 24 hours. In 
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this study, leukocyte, lymphocyte, basophil, neutrophil, mono-
cyte, eosinophil parameters were evaluated with the Graph-
Pad Prism 6 program. The conformity of the data to normal 
distribution was performed using the Kolmogorov-Smirnov 
test. While leukocyte, lymphocyte and neutrophil parameters 
show normal distribution, basophil, monocyte, eosinophil pa-
rameters do not fit the normal distribution. ANOVA was used 
for the analysis of parameters that fit normally. Friedman test 
was used in the analysis of others. The values were expressed 
as mean±Standard deviation (SD). P-values of <0.05 were con-
sidered statistically significant.

Results
A statistically significant difference was observed in the 
levels of leukocyte, lymphocyte, basophil, neutrophil and 
monocyte parameters (p<0.001). No significant difference 
was observed in eosinophil levels. The findings showed that 
the earliest increase occurred in neutrophil and lymphocyte 
values at the 2nd hour (p<0.001). An increase in the 4th-hour 
measurements was observed in basophil and monocyte lev-
els (p<0.001) (Table 1).

Discussion
One of the most significant preanalytical stage processes is 
ensuring sample stability.
To give accurate and reliable results, the sample must be deliv-
ered to the laboratory at a certain temperature and time [5]. In 
this study, we aimed to evaluate hourly changes of leukocyte 
parameters at room temperature for 24 hours.
In our study, a statistically significant difference in room tem-
perature was observed in the levels of leukocyte, lymphocyte, 
basophil, neutrophil, monocyte parameters. No significant 
difference was observed in eosinophil levels. The findings 
showed that the earliest increase occurred in neutrophil and 
lymphocyte values at the 2nd hour (p<0.001). An increase in 
the 4th-hour measurements was observed in basophil and 
monocyte levels (p<0.001).
Buoro et al. examined 10 normal 40 abnormal blood sam-
ples at 2, 4, 6, 8, 24, 36 and 48 hours at room temperature 

and 4°C. They found the abnormal blood samples to be sta-
ble up to eight hours both at room temperature and at 4°C. 
However, considering other parameters, they found that up 
to two hours of hemogram samples did not show any sig-
nificant analytical changes in storage [6]. The analyzers in 
this study, Mindray BC me 6800 and Sysmex XN - 9000 were 
used for fluorescent and light scattering. Both BC‐6800 and 
XN‐9000 apply flow cytometric methods, although different 
reagents for red blood cell lysis and white blood cell differ-
entials are used. Beckman Coulter UniCel DxH 800 analyz-
er, in our study, is a fully automated hematology analyzer, 
which identifies cells using the Coulter technique based 
on the principle of impedance technology and light scat-
ter analysis [7]. Ciepiela et al. showed that the results of the 
white blood cell counts poor agreement between the three 
studied analyzers [8].

Gulati et al. also investigated the stability of 40 K3 EDTA blood 
samples for one week at room temperature. They found an 
increase in neutrophil, lymphocyte and eosinophil counts. 
However, they did not observe the same increase in monocyte 
numbers. They concluded that these changes in the leukocyte 
sub-parameters could be due to cellular degeneration known 
as loss of individual cell properties and cell aging [9]. In our 
study, it supports Gulati et al.’s findings.

Conclusion
Our study showed that leukocyte subparameters, neutrophils 
and lymphocytes were the earliest affected parameters. Our 
findings suggest that when the waiting times of hemogram 
samples exceed two hours, the results will not be reliable con-
cerning leukocyte subparameters.
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Table 1. Changes of the leukocyte, basophil, eosinophil, neutrophil, monocyte and lymphocyte parameters at room temperature

	 0. hour	 2. hour	 4. hour	 8. hour	 24. hour
	 mean±SD	 mean±SD	 mean±SD	 mean±SD	 mean±SD

Leukocyte (103/µL)	 6.770±1.94	 7.12±2.04*	 7.13±2.05*	 7.18±2.03*	 7.12±1.98*
Basophil (103/µL)	 0.046±0.023	 0.052±0.027	 0.062±0.036*	 0.083±0.066*	 0.085±0.047*
Eosinophil (103/µL)	 0.16±0.12	 0.17±0.12	 0.17±0.12	 0.17±0.13	 0.17±0.12
Neutrophil (103/µL)	 3.63±1.13	 3.79±1.17*	 3.79±1.19*	 3.77±1.16*	 3.82±1.18*
Monocyte (103/µL)	 0.61±0.25	 0.64±0.27	 0.66±0.27*	 0.66±0.29*	 0.58±0.25
Lymphocyte (103/µL)	 2.33±0.77	 2.48±0.83*	 2.46±0.83*	 2.50±0.83*	 2.41±0.80*

*p<0.001
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