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With great interest, we have read the articles by Stefanini

[1] and Levi [2] on the waste of patient blood that is left

over after laboratory testing. Especially in vulnerable

patient populations that are subjected to frequent labora-

tory testing, iatrogenic anemia can become a significant

problem. A patient population that definitely meets these

criteria is the population that is cared for in the intensive

care unit (ICU). Based on data from our laboratory

information system and data from observation of the

practice of blood collection on the ICU (see later), we

could calculate that during the average ICU stay of

3.5 days, 140 mL of blood is lost for laboratory purposes.

As the risk for developing iatrogenic anemia was demon-

strated to increase by 20% with each 50 mL of collected

blood [3], we set our goals to minimize diagnostic blood

loss in the already critically ill ICU-patient population.

When we observed the practice of blood collection in

the ICU, we noticed that the large amounts of iatrogenic

blood loss not only were due to the high frequency of

laboratory testing but also arose from the method of

blood collection from central lines. To prevent contami-

nation with intravenous fluids, a central line has to be

flushed before taking the actual sample for laboratory

testing. We observed a high variation in the amount of

‘flushed volume’ taken by different nurses (from 13.8 to

0.8 mL), while an amount of 5 mL would be sufficient to

adequately flush the line. Additionally, for tight glycemic

control in ICU patients, blood glucose levels were moni-

tored frequently using a point of care (POC) system. For

these glucose measurements, blood was not taken via fin-

gerstick because of the patient burden of the high amount

of measurements but rather were drawn up from lines in

a blood gas syringe. We observed that also the filling vol-

ume of these blood gas syringes showed high variability

between different nurses (from 0.1 to 3.5 mL).

Because of the above-mentioned findings, we set out to

reduce iatrogenic blood loss in the ICU by using a strat-

egy that combined the use of low-volume blood collection

tubes with standardization of blood collection from cen-

tral lines and for POC glucose measurements. The pro-

vider of our ‘regular’ vacutainer blood tubes (Becton

Dickinson, Breda, the Netherlands) also offered tubes

with lower filling volume. These tubes were of similar size

as our ‘regular’ tubes, making them compatible with our

laboratory track, but had a smaller vacuum, resulting in

a smaller filling volume. For the LiHeparin tube, the

blood collection volume was reduced from 3 to 2 mL, for

the K2EDTA tube, the volume was reduced from 4 to

2 mL, and for the NaCitrate tube, the volume was

reduced from 2.7 to 1.8 mL. The only disadvantage of

the low-volume NaHeparin tube was that it did not con-

tain a gel to separate the cell pellet from the plasma after

centrifugation. This shortens the stability of chemical

parameters; however, we could show that at least the first

4 h after blood draw, chemical parameters are stable even

without the presence of the gel. Regarding the standardi-

zation of blood collection on the ICU, we instructed

nurses to flush central lines with 5 mL of blood and to fill

blood gas syringes for POC glucose measurement with

0.2 mL of blood. This combined strategy leads to an

average daily reduction of blood loss per ICU patient of

10 mL, which equals a reduction of 25%. In previous

studies, the use of low-volume test tubes and blood-saving

collection devices has already been shown to significantly
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reduce the amount of iatrogenic blood loss in ICU

patients and to lead to an increase in hemoglobin (Hb)

levels at the end of an ICU admission period [4–9]. How-

ever, the reported effects of blood reduction strategies on

transfusion requirements were different between these

studies; only Mukhopadhyay et al. [9] reported a signifi-

cant reduction in the amount of transfused packed cells

following reduction of iatrogenic blood loss.

At this moment, our blood reduction regimen has been

operational for almost 2 years in the ICU. After 1 year, we

have seen a total reduction of 15% in erythrocyte transfu-

sion requirements in the ICU. Of course, transfusion

requirements also depend on the overall clinical condition

of the patient, for which we have not corrected in our data

analysis. We did omit packed cells transfused during or up

to 2 days after surgery, as these transfusions were most

likely not mainly due to iatrogenic blood loss. We also

found that Hb levels (uncorrected for patient health score)

at the end of ICU admission were significantly higher in the

year after we implemented the blood-preserving strategy,

although in absolute numbers, the Hb difference was just

0.2 mmol L�1. In conclusion, we greatly support the views

of Stefanini and Levi to make efforts to minimize iatrogenic

blood loss. We have started with the implementation of

these views in the ICU, because, for this vulnerable patient

population, iatrogenic anemia should be prevented as much

as possible. Simple measures such as introducing low-vol-

ume blood tubes or standardizing methods for blood collec-

tion from central lines can lead to small but significant

effects on transfusion requirements and Hb levels at the

end of an ICU admission.

Addendum

K.L.M. Coene, A.N. Roos, and V. Scharnhorst initiated

and designed the ICU blood reduction project described

in this letter. K.L.M. Coene wrote the first draft of this

letter; A.N. Roos and V. Scharnhorst edited the letter

to its final version. K.L.M. Coene performed the

observational study and the analysis of the data on trans-

fusion requirements and Hb levels.
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