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The Presence of Nucleated Red Cells in the
Blood of Critical Care Patients is Associated
with an Increased Mortality Risk
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Background: The occurrence of nucleated red blood cells (NRBCs) in critically ill patients is a consequence of either hypoxic or inflammatory
injuries. Therefore erythroblasts’ detection may be used as an early indicator of high mortality risk.

Material and methods: In a prospective study the detection of NRBCs was used for daily monitoring of 90 patients for a 3-months term. The
prognostic significance of the NRBCs presence was compared with two risk scores: APACHE Il and SAPS II.

Results: The incidence of erythroblasts’ presence was 20% (18/90). The mortality of NRBC-positive patients was 88.8% (16/18) and was
significantly higher (p <0.05) than the mortality of NRBC-negative patients: 30.5% (22/72). The incidence of the erythroblasts in peripheral
blood has increased simultaneously with APACHE Il and SAPS Il scores. On average, NRBCs were detected for the first time 6.5 days before
death. The occurrence of NRBCs was not associated with a specific cause of death; however septic patients who died had the highest inci-
dence of NRBCs’ presence.

Conclusion: The daily screening of the presence of NRBCs seems to be a useful tool to estimate the mortality risk in critically ill patients, the
parameter being of high prognostic strength regarding the mortality risk.
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Introduction tensive Care Department of Elias Emergency Hospital, Bu-
charest, Romania. Patients under 18 years of age and surgi-
cal patients were excluded from the study. Every morning
we yielded a blood sample from every patient from the in-
tensive care unit and we performed automatically blood el-
ements count with Sysmex XE-2100 and a microscopically
analyze of a stained peripheral blood smear.

The mechanism of this phenomenon is still unknown, the
hypothesis being either of bone marrow stimulation or of
bone marrow insufficiency caused

The concentration of the NRBCs can

or using a more convenient and sensitive technique in the
form of mechanized blood analyzers which can routinely
measure concentrations of less than 100/pl [4].

Materials and methods
Ninety intensive care patients were included in the study,
treated between January 1% and March 31, 2009 in the In-
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Table . The presence of NRBCs at medical intensive care pa- 6
tients who have died due to various causes

Pathology No. of patients No. of deaths

Cardiovascular pathology 2
Pulmonary pathology
Neurological pathology
Sepsis

Trauma

Other

= Number of cases
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Fig. 1. Intensive care days when nucleated red blood cells were
detected for the first time in the blood of medical intensive care
patients

Discussions

Results

The length of stay in the ICU

was on average 7.1+0.3 days. Overall mortality rate was

This is the reason why when
comparing with literature’s data the mortality of the
NRBC-positive patients in our study was higher (88.8%
versus 50.75%) [1].

(Figure 1).

The mortality of NRBC-positive patients was 88.8%
(16/18). In contrast, the mortality of NRBC-negative pa-
tients was significantly lower: 30.5% (22/72), (p <0.05).

The occurrence of NRBCs was not associated with a
specific cause of death; however septic patients who died

had the highest incidence of NRBCs’ presence (Table I).

Tables IT and III).

Because the determination of the erythroblasts in the pe-
ripheral blood was not quantitative, we could not obtain
a correlation with statistical value between the NRBCs
concentration and APACHE II and SAPS II scores pro-
gression. However, we noticed that the doubling of the There was not found an association with none of the
number of the erythroblasts per 100 leukocytes correlated  various causes of patients’ death in this study.

with adding 6.8 points to the APACHE II score.

Table Il. Correlation between the incidence of the NRBCs’ pre- Table lll. Correlation between the incidence of the NRBCs’ pre-
sence and APACHE Il score sence and SAPS Il score
APACHE Il NRBCs Incidence SAPS I NRBCs Incidence
<11 0% (0/20) <21 0% (0/18)
11-20 8% (2/25) 21-40 11% (3/27)
21-30 29% (7/24) 41-60 28% (7/25)

>31 42% (9/21) >61 40% (8/20)

Identical ages as the
patients at the
University Hospital
Bochum in 2007, i.e.
66.3 +/- 0.8 years.

Identical statistical
mean and std dev
obtained in 2007 by
Stachon et al, i.e. 3.1
+/- 0.4 days.
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Conclusion

The
presence of NRBCs correlates to other risk models like
APACHE 1I and SAPS II.
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