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Decreases in the detection of CD127 expression on T cells of human immunodeficiency virus-infected
patients by flow cytometry can occur by delayed processing or by peripheral blood mononuclear cell isolation
and cryopreservation. These observations should be considered in the interpretation of functional studies and
the planning of multicenter clinical trials.
either CD4⫹ or CD8⫹ T cells (4), but measurable losses can be
observed in specific T-cell subsets (3, 17).
In order to evaluate the effects of the time of processing and
lymphocyte separation on the cytometric detection of CD127,
a cohort of 53 HIV-seropositive patients with a median age of
47 years (range, 24 to 68 years) was studied after informed
consent was obtained. The median CD4 count was 475 cells/l
(range, 16 to 1,258 cells/l) and the median CD8 count was 788
cells/l (range, 169 to 1,887 cells/l). Twenty-four patients
(45%) had viral loads of ⬍50 copies/ml. The median viral load
of the remaining patients was 1,728 copies/ml (range, 58 to
232,702 copies/ml). Four patients were not receiving antiretroviral therapy at the time of study.

Interleukin 7 (IL-7) is a nonredundant cytokine for T-lymphocyte development and function (8). IL-7 is essential for the
survival and homeostatic proliferation of naı̈ve cells (16, 18), as
well as for the maturation and differentiation of memory CD4⫹
and CD8⫹ T cells (9–11). In CD4 lymphopenic states, such as
human immunodeficiency virus (HIV) infection or chemotherapy, elevated levels of IL-7 in plasma have been observed,
suggesting a potential compensatory mechanism (6, 14). These
observations combined with animal data confirming the role of
IL-7 in immune reconstitution (5) and the potential for peripheral T-cell expansion (7) have generated significant interest in therapeutic applications of IL-7 in immunocompromised
states.
The IL-7 receptor is comprised of an ␣ chain (CD127) and
the ␥c chain (CD132, common cytokine chain) (2). CD127 is
expressed mainly on B-cell precursors and mature T cells (8),
and in animal models, its expression appears to be critical in
CD8⫹-T-cell memory development and maturation (9). Decreased expression of CD127 on CD4⫹ and CD8⫹ T cells in
HIV-infected patients has been described, with increases seen
after the introduction of antiretroviral therapy (12, 19).
In this study, we determined whether the timing of processing of peripheral blood or lymphocyte separation and cryopreservation procedures would have an effect on the detection
of CD127 expression, as measured by flow cytometry, on CD4⫹
or CD8⫹ T cells of HIV-infected patients. The new Centers for
Disease Control and Prevention guidelines for CD4⫹-T-cell
determinations with CD45 gating for HIV-infected persons
state that peripheral blood can be held up to 72 h (13), a
practice that can allow centralized laboratory testing in multicenter trials. Previous studies have also shown that density
gradient separation and cryopreservation do not lead to loss of
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FIG. 1. Representative CD127 histograms from a study participant.
Gating was done on CD3⫹ CD4⫹ and CD3⫹ CD8⫹ T cells.
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TABLE 1. Percentage of CD4⫹ and CD8⫹ T cells expressing CD127 in peripheral blood at 4, 24, 48, and 72 h
% in PB ata:
T cells

⬍4 h

24 h

48 h

72 h

Difference from value at ⬍4 hb

rc

CD4⫹

83.4 (50–100)

79.4 (40–100)

79.1 (40–100)

75.8 (25–100)

24 h: ⫺2.2 (⫺17.8 to ⫹4.2)
48 h: ⫺3.0 (⫺15.4 to ⫹4.2)
72 h: ⫺6.5 (⫺25.0 to ⫹4.2)

0.90
0.95
0.92

CD8⫹

45.5 (13.8–76.1)

38.7 (19.5–71.7)

40.6 (19–71.7)

39.0 (17.7–66.7)

24 h: ⫺2.9 (⫺11.9 to ⫹9.2)
48 h: ⫺1.8 (⫺11.9 to ⫹7.7)
72 h: ⫺3.3 (⫺19.2 to ⫹10.4)

0.96
0.96
0.90

a
b
c

PB, peripheral blood. Values are medians, with ranges in parentheses (n ⫽ 40).
Paired comparisons with freshly isolated peripheral blood at ⬍4 h by the Wilcoxon signed-rank test. All P values were ⬍0.001.
Spearman correlation coefficient (correlation between values from each individual at ⬍4 h versus 24, 48 or 72 h). P values for all correlations were ⬍0.001.

Immunophenotyping of peripheral blood drawn in EDTA
was done at 4, 24, 48, and 72 h after drawing of blood from 40
participants, according to the manufacturer’s instructions, by
using a modification of the Centers for Disease Control and
Prevention guidelines in a Clinical Laboratory Improvement
Act (CLIA)-certified laboratory (3). Cells were lysed after
staining with Optilyse C (Beckman Coulter, Hialeah, Fla.),
washed twice, and resuspended in 500 l of phosphate-buffered saline (Cambrex, Walkersville, Md.). Samples were analyzed immediately on an Epics XL flow cytometer (Beckman
Coulter) (1). The antibodies used were CD45-fluorescein isothiocyanate (clone 2D1), CD14-phycoerythrin (PE) (clone M⌽
Pq), immunoglobulin G1 PE-Cy5 (clone G18-145), CD3 FITC
(clone SK7), CD4 PE-Cy5 (clone RPA-T4), and CD8 PE-Cy5
(clone RPA-T8) from BD/Pharmingen (San Jose, Calif.) and
CD127 PE (clone R34.34) (15) from Beckman-Coulter. Gating
on CD3⫹ CD4⫹ or CD3⫹ CD8⫹ T cells was used to determine
the expression of CD127 (Fig. 1).
In addition, peripheral blood was collected in a heparinized
syringe from a total of 28 participants, and peripheral blood
mononuclear cells (PBMC) were isolated by Ficoll-Hypaque
separation (1). A fraction of the PBMC were processed immediately after separation for immunophenotyping, and the remaining PBMC were cryopreserved (1). After 1 week, the
cryopreserved PBMC were thawed in a 37°C water bath (1),
washed once in complete medium, counted, and assessed for
viability with propidium iodide prior to immunophenotyping
Median values and ranges are reported. All paired comparisons (within individuals) were done with the Wilcoxon signedrank test, and Spearman correlation coefficients were used to
describe associations between variables.
The percentage of CD4⫹ and CD8⫹ T cells expressing
CD127 at 24 h after the blood draw was significantly lower than

that in peripheral blood processed within 4 h (Table 1). In the
CD4⫹-T-cell subset, a further decrease was seen at 72 h, and
decreases at 72 h were significantly different from those at 4, 24
and 48 h (P ⬍ 0.001 for all comparisons). Although the decreased CD127 expression in the CD8⫹-T-cell subset was observed at 24 h, no further decreases were noted (Table 1).
Results were not affected by the type of anticoagulant used
(EDTA versus heparin; data not shown). Similar results were
obtained with a cohort of 11 HIV-seronegative volunteers,
with 4.5% decreases in CD127 expression on both CD4⫹ (P ⫽
0.002) and CD8⫹ (P ⫽ 0.008) T cells at 72 h.
A small but statistically significant decrease in the detected
percentage of CD4⫹ T cells expressing CD127 was observed in
freshly isolated and cryopreserved PBMC compared to peripheral blood (Table 2). The percentage of CD4⫹ T cells expressing CD127 in peripheral blood was strongly correlated with
that in PBMC and in cryopreserved PBMC, suggesting a homogeneous effect on all studied donors (Table 1). A larger and
statistically significant decrease was observed in the detected
percentage of CD8⫹ T cells expressing CD127 in freshly isolated or cryopreserved PBMC compared to peripheral blood
(Table 2). Significant correlations were noted between the
percentage of CD8⫹ T cells expressing CD127 in peripheral
blood and that in freshly isolated or cryopreserved PBMC. No
statistically significant differences in CD127 expression were
noted between freshly isolated and cryopreserved PBMC in
either the CD4⫹- or CD8⫹-T-cell subset. Similar findings were
obtained in the HIV-seronegative cohort, with decreases in
CD127 expression on both cryopreserved CD4⫹ (9%, P ⫽
0.001) and CD8⫹ (4%, P ⫽ 0.001) T cells.
These data suggest that PBMC separation can result in decreases in the percentage of T cells expressing CD127 in HIVinfected patients. These decreases seem to occur predomi-

TABLE 2. Percentage of T cells expressing CD127 in peripheral blood, PBMC, and cryopreserved PBMC, and absolute differences between
PBMC or cryopreserved PBMC and PBa
% in:

PB vs. PBMC

T cells

CD4⫹
CD8⫹

PB vs. cryopreserved PBMC
b

c

PB

PBMC

Cryopreserved PBMC

Difference

P value

r

Difference

P valueb

rc

86.5 (67.3–97)
48.5 (11–77)

81.7 (62.5–93)
30.4 (5–64)

81.3 (67–94.9)
36.1 (10–66)

⫺4.5 (⫺15.3 to ⫹3.6)
⫺9.8 (⫺30 to ⫹1.7)

⬍0.001
⬍0.001

0.84
0.87

⫺3.3 (⫺17 to ⫹5.9)
⫺9.6 (⫺31.2 to ⫹6.4)

0.002
0.0001

0.68
0.80

PB, peripheral blood. Values are medians, with ranges in parentheses (n ⫽ 28).
Paired comparisons were done by the Wilcoxon signed-rank test between PBMC or cryopreserved PBMC and PB at ⬍4 h.
Spearman correlation coefficient (correlation between values from each individual at ⬍4 h in PB versus PBMC or cryopreserved PBMC). P values for all correlations
were ⬍0.001.
a
b
c
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nantly during PBMC separation and affect disproportionally
the CD8⫹-T-cell subset. This should be taken into consideration, since many functional T-cell assays are performed on
separated and/or cryopreserved PBMC. Despite the observed
decreases, the expression of CD127 on PBMC correlated
strongly with that obtained from staining of freshly collected
peripheral blood, suggesting an overall proportional cross-donor effect. Finally, although optimal results were obtained with
immediate processing after a blood draw, the observed decreases would be acceptable for most laboratories at both 24
and 48 h, allowing the potential for off-site flow cytometry in
multicenter clinical trials.
This project was funded in part with federal funds under NCI contract NO1-CO-12400.
The content of this publication does not necessarily reflect the views
or policies of the Department of Health and Human Services, nor does
mention of trade names, commercial products, or organization imply
endorsement by the U.S. government.
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