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Time and temperature before processing
influence the recovery of umbilical cord
blood hematopoietic progenitors

The complex logistics of collecting umbilical cord blood
(CB) often prevent processing within 24 hours. Published
data addressing acceptable storage times and tempera-
tures before process CB collections are inconsistent. For
example, Antonenas and coworkers' reported that the
optimum temperature for maintaining the viability of
freshly harvested hematopoietic stem cells (HSCs) is 2 to
8°C. They reported mean losses of CD34+ cells of 9.4 and
28 percent at 24 and 72 hours at 2 to 8°C, compared mean
losses 0f 21.9 and 43.3 percent at 24 and 72 hours for room
temperature storage. Hubel and colleagues® reported
recoveries of CB mononuclear cells (MNCs) stored at 4°C
of 95 and 81 percent, compared to recoveries of 88 and
56 percent after storage at room temperature, at 24 and
72 hours, respectively. Rogers and colleagues® reported
significant losses of nucleated and CD34+ cells after
storage at room temperature for up to 24 hours.

In contrast, Isoyama and coworkers* reported that CB
nucleated cells maintained significant viability at room
temperature for 24 hours or longer, and Campos and col-
leagues® reported a 48-hour recovery for total nucleated
cells of 74 + 8 percent at 4°C and greater than 95 percent
at 25°C. Based on these data, CB processing could be
delayed for as long as 72 hours after collection.

In an attempt to resolve the apparent discrepancies
among these studies, we evaluated the effects of CB
storage time and temperature on the number of viable
hematopoietic progenitors, viable MNCs, and colony-
forming unit (CFU) formation. We collected 13 CB
samples in sterile bags containing
citrate-phosphate-dextrose-adenine 100 - &
anticoagulant. We obtained informed
consent from all mothers. We divided
the CB collections into two bags, which 80 1
were stored at 4 or 25°C for up to
72 hours. By use of flow cytometry
(Coulter EPICS XL-MCL and Stem-kit,
Beckman Coulter, Fullerton, CA) and
guidelines of the International Society
of Hematotherapy and Graft Engineer-
ing (ISHAGE),* we measured viability
and the number of MNCs and hemato-
poietic progenitor cells (HPCs; CD454™ 10 -
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well without further separation. We incubated the trays at
37°C in humidified air containing 5 percent CO,. After
14 days’ incubation, we scored granulocyte-macrophage
(CFU-GM), erythroid (BFU-E), and granulocyte-
erythroid-macrophage-megakaryocyte (CFU-GEMM)
colonies with an inverted microscope.

Our results indicate that storing CB collections at a
room temperature for 24 hours leads to significantly
reduced recovery rates of viable MNCs (61.2 * 4.02%),
HPCs, (59.6 £5.88%), and CFU-forming ability
(57.6 = 4.8%). Recovery rates after 72 hours at room tem-
perature were decreased to nearly 20 percent. At 4°C, there
was greater than 80 percent recovery after 24 hours for all
variables. Recoveries of 51.13 = 5.1 for viable MNCs,
62.3 = 4.48 percent for HPCs, and 61.9 =+ 3.89 for CFU for-
mation ability were maintained at 72 hours (Fig. 1).

In conclusion, our results are in agreement with
others who support the view that cryopreservation must
be performed as soon as possible after CB collection. If
prompt processing after collection is not possible, CB col-
lections should be stored at 4°C to maximally preserve cell
viability.

Nikos Tsagias, MD

Third University Obstetrics and Gynecology Clinic
Ippokration General Hospital

Medical School

Kokkona Kouzi-Koliakos, MD, PhD

Department of Histology-Embryology

Medical School

Vassilios Karagiannis, MD, PhD

Third University Obstetrics and Gynecology Clinic
Ippokration General Hospital

Medical School

4°C 4°C

25°C 25°C

=y

~

AR AR AR AR AR Y

A AN A AN A A A A
A AAA A AN AN A

Fvvevvvvvvvey

MMV VIV

CFUs, we plated cells on methylcellu-
lose medium (MethoCult GF H4434,
Stem Cell Technologies, Vancouver,
British Columbia, Canada) in triplicate
at a concentration of 1.25 x 10* cells per
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Fig. 1. Percent recovery, compared to Time 0, for umbilical CB HPCs, MNCs, and
CFUs, after storage at 4 or 25°C for 24, 48, or 72 hours.
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