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Qualitative human immunodeficiency virus culture is a slow, labor-intensive, and expensive procedure, yet
critical for the diagnosis of infants born to human immunodeficiency virus-seropositive mothers. We report
that the cultures can be terminated at day 21 with minimal false-negative results but with considerable savings

in both time and money.

Human immunodeficiency virus (HIV) culture is expensive,
labor-intensive, and slow. It is used primarily to determine
whether an infant born to an HIV-seropositive mother is
infected and to provide a viral isolate from known infected
individuals for subsequent phenotypic testing (e.g., serum
neutralization with the autologous isolate or drug sensitivity).

The consensus qualitative HIV flask culture used by the
AIDS Clinical Trials Group (ACTG) has been described
elsewhere (2, 3). Briefly, 5 X 10° to 10 X 10° peripheral blood
mononuclear cells from the patient are isolated on Ficoll-
Hypaque gradients, washed, counted, and cultured with an
equal number of 1- to 4-day-old phytohemagglutinin-stimu-
lated peripheral blood mononuclear cells from seronegative
donors. The cultures are tested twice a week for the presence
of p24 antigen by using commercially available enzyme immu-
noassays and are fed once a week with freshly stimulated donor
peripheral blood mononuclear cells and once with fresh me-
dium. Cultures are considered positive if they have had at least
two consecutive supernatants with =30 pg of HIV p24 antigen
per ml and when the antigen concentration is steadily increas-
ing or is out of range of the enzyme immunoassay standard
curve. A negative culture must have <30 pg of HIV p24
antigen per ml at all time points. An indeterminate culture is
one that fails to fulfill the criteria of either being positive or
being negative. Usually, these were cultures which had only a
single supernatant with >30 pg of antigen per ml or ones that
had several supernatants with consistently low concentrations
of HIV antigen. The protocol dictates that negative cultures be
kept for 28 days before being designated negative. If the
culture supernatant tested at day 28 is positive, it should be
kept in culture longer to allow additional aliquots to be tested.
A recent review of the data suggests that these cultures can be
terminated at day 21 with minimal false-negative results but
with considerable savings in both time and money for the
laboratory.

Data obtained from qualitative cultures at the University of
North Carolina at Chapel Hill and the University of California
at San Diego are shown in Fig. 1. Of 682 positive qualitative
cultures, about 80% became positive during the first week of
culture and 95% were positive by day 14. During the third
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week the laboratories were able to detect an additional 4% for
a total of 99% of the positive cultures. Only 7 of the 682
cultures which ultimately were judged to be positive were not
detected by day 21 (false negatives). At the same time there
were at least 353 negative cultures performed in the two labs
which also had to be continued for the additional 7 days.

To determine whether similar results were being obtained in
other ACTG laboratories, data from three ACTG protocols
were analyzed (Table 1). ACTG 241 is a study of the safety and
efficacy of the combination zidovudine-didanosine-nevirapine
versus the combination zidovudine-didanosine in adult pa-
tients with CD4 counts = 350/mm?® and =6 months of nucle-
oside therapy. Of 268 cultures from this study, 237 were
positive at both day 21 and day 28, 24 were negative at day 21
and day 28, and 6 were indeterminate on both days. There was
only one culture of 268 which was negative on day 21 but which
became positive by day 28 (a false negative).

ACTG 076 studied the effect of zidovudine during late
pregnancy, labor, and delivery and during the first 6 weeks of
life on the transmission of HIV to the neonate. Here, 791 of
803 cultures had the same result on day 21 as on day 28. An
additional culture supernatant was indeterminate on day 21
and, according to the ACTG consensus protocol, would have
been kept in culture until it became clearly positive. Ten
cultures had clear positive or negative results on day 21 but
became indeterminate by day 28. There was only one culture of
803 that was negative on day 21 which became positive by day
28.

ACTG 128 was a study comparing high-dose versus low-dose
zidovudine on mildly symptomatic, HI'V-infected children be-
tween the ages of 3 months and 6 years. In ACTG 128, 1,353
of 1,384 cultures had the same result on day 21 as on day 28.
Here, 13 specimens would have been kept in culture a little
longer because they were indeterminate on day 21. Thirteen
cultures had clear positive or negative results on day 21 and
became indeterminate by day 28. There were only 5 cultures of
1,384 which were negative on day 21 and which became
positive by day 28.

In all, 7 (0.29%) of a total of 2,455 cultures would have been
missed by terminating the cultures at 21 days instead of at 28
days of culture. Even terminating qualitative cultures on day 14
had a minimal impact on the overall results. When the culture
results from ACTG 128 were analyzed at day 14, 1,279 cultures
had the same result as on day 28 (93.7%). There were 42
specimens that would have been cultured longer because they
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FIG. 1. Cumulative percent positive cultures by day in culture for 682
positive qualitative HIV cultures performed at the University of North Carolina
(open bars) and the University of California at San Diego (shaded bars). Solid
bars, combined data.

were indeterminate. There were 13 cultures with definite
positive or negative results at day 14 which became indetermi-
nate by day 28. There were only 23 false negatives (1.7%).

In addition, holding cultures for 35, 42, or even 60 days does
not result in the detection of any more positive cultures (1, 4).
Thus, even for the purpose of obtaining an isolate for resis-
tance or other phenotypic testing, it is not beneficial to keep
cultures for prolonged periods.

After the initial setup costs of a culture, we estimate that it
costs approximately $30 to 50 each week to continue to feed
the culture with freshly stimulated peripheral blood mononu-
clear cells, harvest an aliquot, and test for the presence of p24
antigen. Considerable laboratory savings will be realized by
terminating these cultures a week earlier.

On the basis of these results, the Virology Committee of the
ACTG has recently approved a modification of the consensus
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TABLE 1. Qualitative HIV culture results on day 21
and 28 of culture

Result® No. of cultures”

‘ ACTG 241  ACTG 076  ACTG 128  Total

Day21  Day 28 (268) (803) (1,384) (2,455)
+ + 237 91 1,106 1,434

- - 24 685 162 871

? ? 6 15 85 106

- + 1 1 5 7

? + 0 1 13 14

- ? 0 9 6 15

+ ? 0 1 7 8

“ +, positive; —, negative; ?, indeterminate.
b The totals are given in parentheses.

protocol. Cultures should be terminated after day 21, unless a
positive result is found earlier.

We acknowledge the contributions of all of the ACTG virology
laboratories which supplied data from patients. We thank the protocol
chairs of ACTG 076, 128, and 241, Ed Connor, Rhoda Sperling,
Michael Brady, and Richard D’Aquila for permission to use virologic
data from their protocols. We also acknowledge the work of Elaine
Gebhardt at the Statistical and Data Analysis Center, Harvard School
of Public Health, in the preparation of the database used for these
analyses.

This work was supported by NIAID cooperative agreements U01-
AI25868 and AI27535 (S.A.F.) and AI27670 and AI27563 (S.A.S.).

REFERENCES

1. Erice, A., K. J. Sannerud, V. L. Leske, D. Aeppli, and H. H. Balfour, Jr. 1992.
Sensitive microculture method for isolation of human immunodeficiency virus
type 1 from blood leukocytes. J. Clin. Microbiol. 30:444-448.

2. Hollinger, F. B. (ed.). 1993. ACTG virology manual for HIV laboratories, 2nd
ed. National Institute of Allergy and Infectious Diseases, Bethesda, Md.

3. Hollinger, F. B., J. W. Bremer, L. E. Myers, J. W. M. Gold, L. McQuay, and
the NIH/NIAID/DAIDS/ACTG Virology Laboratories. 1992. Standardization
of sensitive human immunodeficiency virus coculture procedures and estab-
lishment of a multicenter quality assurance program for the AIDS Clinical
Trials Group. J. Clin. Microbiol. 30:1787-1794.

4. Lathey, J. L. Unpublished data.



