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The ability of human immunodeficiency virus type 1 (HIV-1) isolates to replicate in MT-2 cells was

investigated as a prognostic marker for disease progression and CD4+ lymphocyte depletion in 53 HIV-1-
infected, asymptomatic individuals. MT-2-negative viruses were isolated from 49%o of the patients both early
and late during the follow-up period; 38% converted from being MT-2 negative to MT-2 positive, while 11%
were MT-2 positive throughout the study. One individual showed a fluctuating virus phenotype. The loss of
CD4+ lymphocytes was significantly more rapid in MT-2-positive patients. We found a broad spectrum of
CD4+ lymphocyte changes in patients whose virus changed its MT-2 tropism. Our data suggest that the changes
could be divided into three general patterns. A stable or slowly decreasing CD4+ lymphocyte count changed
into a more rapid fall in 44% of the patients, no significant change in rate of decline could be noted in 44% of
the patients, while a stable CD4+ lymphocyte level after a change in MT-2 tropism was noted in 12% of the
patients. A correlation between MT-2 tropism and clinical symptoms was also noted. Half of the patients with
MT-2-negative virus throughout the study were still asymptomatic after a mean follow-up time of 80 months,
while only 15% of those who converted remained asymptomatic. All patients with MT-2-positive viruses at the
time of inclusion in the study developed HIV-1-related symptoms, and half of them died during the study. The
MT-2 status of 16 patients could be determined at the time of AIDS diagnosis; 50% were MT-2 positive, while
50%S were MT-2 negative. No difference in AIDS-defining diagnoses or CD4+ lymphocyte counts at the time of
diagnosis was noted. Knowledge of the HIV-1 phenotype may improve the early recognition of progressive disease.

AIDS was described more than 10 years ago, and the
human immunodeficiency virus (HIV) has since been recog-
nized as the etiological agent underlying the immunodefi-
ciency. The immunodeficiency is, at least in part, a result of
depletion of the CD4 antigen-positive helper subset of T
lymphocytes, but the precise mechanisms by which the
CD4+ lymphocytes are destroyed are not well understood.

Biological differences between different HIV type 1
(HIV-1) isolates have been proposed as one important factor
in pathogenesis (1, 2, 7, 8, 10, 25, 29). Several studies have
demonstrated that in vitro differences in virus replication
rate, syncytium-inducing capacity, and ability to infect tu-
mor cell lines correlate with the severity of the immunode-
ficiency (2, 25, 29).
Because of the lack of simple assays to study these

biological properties, different researchers have used slightly
different classification systems as well as different terminol-
ogies. The replicative capacity of HIV-1 isolates has been
the basis of one of the classification systems. Accordingly,
viruses which have been called rapid/high (R/H) (2) replicate
rapidly in peripheral blood mononuclear cells (PBMCs),
produce syncytia in PBMCs, and replicate in CD4+ tumor
cell lines. Such viruses are usually found only in patients
with advanced immunodeficiency. In contrast, slow/low
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(S/L) viruses replicate slowly and inefficiently in PBMCs,
show a variety of cytopathic effects (cell killing and/or small
syncytia), or lack cytopathogenicity in PBMCs altogether.
An important characteristic of S/L viruses is that they do not
replicate in cell lines or replicate only transiently (11). Such
virus variants are found primarily in patients with mild
disease but also in a substantial proportion of patients with
AIDS (2, 29).
Another classification system is based on the capacity of

primary isolates to induce syncytia in PBMC cultures.
Accordingly, HIV-1 isolates may be classified as syncytium
inducing (SI) or non-syncytium inducing (NSI) (25). Subjects
harboring SI viruses have a more rapid course of disease
progression than those harboring NSI viruses, and, using
these correlates, the biological phenotype has been shown to
be an independent predictor of progression to AIDS (14).
The presence of SI variants correlates with a rapid CD4+
lymphocyte decline (14, 21, 27). In untreated asymptomatic
individuals, conversion from NSI to SI viruses has been
reported to be followed usually by a more rapid decline in
the number of CD4+ lymphocytes, whereas prior to the
conversion, the number of CD4+ lymphocytes and the rate
of decline are similar to those in individuals persistently
harboring NSI isolates (14, 21, 26).

Recently, a simple assay for biological characterization of
HIV-1 isolates, the MT-2 cell assay, has been described (4,
16). In two independent studies, most R/H and SI isolates
have been shown to replicate in MT-2 cells, whereas most
S/L and NSI isolates lacked this capacity (16, 18). We
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therefore used the MT-2 cell assay to assess the biological
phenotypes of sequentially obtained HIV-1 isolates from 53
individuals and investigated whether the MT-2 cell assay can
be used to monitor and predict disease progression and
CD4+ lymphocyte depletion in HIV-1-infected individuals.

MATERIALS AND METHODS

Subjects. The subjects were HIV-1-seropositive (initially
or subsequently) adult homo- or bisexual men who were part
of a cohort to which men have been recruited and prospec-
tively followed since November 1982 at the Gay Men's
Health Clinic at South Hospital, Stockholm, Sweden (13). In
1987, a group of 53 asymptomatic men were selected be-
cause they were considered likely to remain asymptomatic
or show progressive disease. These men have been moni-
tored since then, and blood samples have been collected at
regular intervals.
The mean age of the patients at the start of the follow-up

was 34 years (range, 23 to 56 years). For 24 (45.3%) of the 53
patients, the dates of the last negative and the first positive
HIV-1 antibody tests were known. The median interval
between these dates was 13 months. The date of serocon-
version was taken as the midpoint between the two dates.
The median length of follow-up from the first positive
anti-HIV-1 test or the midpoint between the last negative
and the first positive test to the end of the study or death was
80 months (range, 35 to 139 months). Thirty-seven (69.8%)
patients developed symptoms included in the definition for
CDC group IV, of whom 19 (51.4%) developed AIDS.
Fifteen (28.3%) patients died during the follow-up period, 13
from complications of AIDS and 2 from unrelated causes (1
from suicide and 1 from lung cancer).

Antiretroviral treatment was given according to the "state
of the art" at any given time. No patients were on antiret-
roviral treatment at the start of the study. Altogether, 38
patients received zidovudine during the study period. The
mean time of zidovudine was 25 months. Thirteen of these
patients switched to didanosine and were treated for a mean
time of 6 months. Ten patients were given intermittent
foscarnet treatment for a mean time of 8 months, (seven for
cytomegalovirus retinitis and the rest for other serious
cytomegalovirus complications). Fifteen (28.3%) patients
did not receive any antiretroviral treatment.

Clinical evaluation. Patients were seen at least every third
month, and their symptoms were classified according to the
system developed by the Centers for Disease Control and
Prevention (5). AIDS was defined in accordance with the
revised surveillance definition (6).
CD4+ lymphocyte count. A series of T-cell subset deter-

minations was carried out for each patient. The median
number of samples collected from an individual and ana-
lyzed for the number and percentage of CD4+ lymphocytes
was 23 (range, 3 to 42). The T-cell subsets in blood were
determined by direct or indirect immunofluorescence by
using monoclonal antibodies (Ortho Diagnostics) on an Or-
tho Spectrum III flow cytometer according to the manufac-
turer's recommendations.
MT-2 cell assay. HIV-1 was isolated from PBMCs by

cocultivation with phytohemagglutinin-stimulated PBMCs
from healthy blood donors as described previously (19).
Supematants were harvested and assayed by an in-house
HIV-1 antigen enzyme-linked immunosorbent assay (23)
every 3 to 4 days. Negative cultures were continued for at
least 4 weeks. The time between the start of the culture and
the peak of antigen production was calculated.

The virus isolates were then tested for their ability to
replicate on MT-2 cells (kindly provided by C. Boucher).
Fresh or cryopreserved cell-free supematants from the
PBMC cocultures were inoculated in parallel on 10 x 106
phytohemagglutinin-stimulated PBMCs from two or three
different HIV-1-antibody negative blood donors and 5 x 106
MT-2 cells. The cells were incubated at 37°C for 2 h, after
which the supematants were replaced with fresh medium
(RPMI 1640; GIBCO, Paisley, Scotland) supplemented with
10% heat-inactivated fetal calf serum (Flow, Irvine, Scot-
land), 2 mg of polybrene (Sigma, St. Louis, Mo.) per ml,
antibiotics, and, for the PBMC cultures, 10 U of recombi-
nant interleukin-2 (Amersham, Buckinghamshire, United
Kingdom) per ml.
The cultures were observed for cytopathic changes and

syncytium formation twice a week. The virus isolates were
classified as MT-2 positive if the MT-2 cultures showed both
cytopathic changes and increasing levels of HIV-1 antigen in
two consecutive samples. Isolates which did not fulfill the
criteria given above but which replicated on PBMCs were
classified as MT-2 negative.
The ability to replicate on MT-2 cells was tested for virus

from each individual on samples collected on at least two
occasions, that is, as early and as late as possible during the
study period. The mean time between the two virus isola-
tions was 42 months (range, 9 to 67 months). If the pheno-
type of the virus isolates showed a change from MT-2
negative to MT-2 positive, additional isolates were charac-
terized in order to pinpoint the time of the change.

Statistical analysis. The rate of change in the CD4+ lym-
phocyte population was fitted by linear regression analysis.
In order to avoid any effects associated with the primary
infection, only results obtained at least 6 months after the
first HIV-1-seropositive test were included. Repeated counts
obtained after the patient's CD4+ lymphocyte count had
fallen to less than 20 x 106/liter were not analyzed. In all
analyses, both the absolute number of CD4+ lymphocytes
and the percentage of CD4+ lymphocytes were used. The
correlation between the two was very good (data not
shown), and only slight differences in the results were found.
Only results obtained by using the absolute number of CD4+
lymphocytes are presented in this report.
A person was considered to carry MT-2-negative virus

until the last culture with an MT-2-negative phenotype was
observed and to carry MT-2-positive virus from the time the
first culture with an MT-2-positive phenotype was observed.
When a switch in HIV-1 phenotype was observed, no CD4+
lymphocyte counts between the last culture date with the
MT-2-negative phenotype and the first culture date with the
MT-2-positive phenotype were included. In this way, linear
trends related to the different HIV-1 phenotypes could be
calculated for each individual. Differences between the
regression coefficients were analyzed by the Student t test.
All P values are two-tailed.

RESULTS

Sequential virus isolates from 53 HIV-1-infected homo- or
bisexual men were tested for their ability to replicate in
MT-2 cells. Virus isolates from 26 patients (49.1%) were
MT-2 negative throughout the study, while 6 (11.3%) pa-
tients carried MT-2-positive isolates throughout the study.
In 20 patients (37.7%), a conversion from MT-2-negative to
MT-2-positive isolates was detected. The virus isolates from
one individual showed a fluctuating virus phenotype, from
MT-2 negative to MT-2 positive (68 months), to MT-2
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FIG. 1. Box plot showing mean regression coefficients of linear
trends fitted through individual CD4+ lymphocyte counts. The MT-2
cell tropisms of viruses from 53 individuals were classified early and
late during the follow-up period. The mean time between the two
isolations was 42 months. The 10th, 25th, 75th, and 90th percentiles
are indicated.

negative (100 months), and back to MT-2 positive again (107
months).
The results from the MT-2 cell assay were correlated to

changes in CD4+ lymphocyte counts. The rates of these
changes were evenly distributed between a decline of 15.9
and an increase of 2.4 x 106 cells per liter/month, with a
mean decrease of 5.1 x 106 cells per liter/month (Fig. 1).
Patients with MT-2-negative virus isolates both early and
late had a mean decrease of 3.5 x 106 cells per liter/month
compared with 6.4 cells per liter/month for patients who
showed a change in virus phenotype (P = 0.01) and 7.9 cells
per liter/month for patients with MT-2-positive isolates
throughout the study (P < 0.02). However, there were large
individual differences, especially among the patients who
were MT-2 positive at the time of inclusion in the study.
At the end of the study, the mean CD4+ lymphocyte

counts of patients who were or became MT-2 positive
differed significantly from those who remained MT-2 nega-
tive throughout the study. At the baseline, the differences

CD4+, 106 cells/liter

FIG. 2. CD4+ lymphocyte counts at the time of the first MT-2-
positive test for the 20 men whose viruses converted from MT-2
negative to MT-2 positive.

between the groups were less pronounced and all three
groups had normal or only moderately depressed CD4+
lymphocyte counts (Table 1). Patients in the group who
remained MT-2 negative received less antiretroviral treat-
ment than the patients in the other two groups (Table 1).
Thus, the differences in the rate of CD4+ lymphocyte decline
might have been even larger if no antiviral treatment had
been given.
The events that occurred during the transition from MT-

2-negative to MT-2-positive isolates were carefully studied
in the 20 patients whose isolates underwent a phenotypic
switch. There were considerable differences in the absolute
CD4+ lymphocyte counts when conversion occurred, the
lowest being 8 x 106 cells per liter and the highest being 580
x 106 cells per liter, with a median of 200 x 106 cells per liter
(Fig. 2).

Interestingly, 9 of the 20 patients (45%) whose virus
changed from an MT-2-negative to an MT-2-positive pheno-
type had a transient but significant increase in CD4+ lym-
phocyte counts between the last negative and the first
positive MT-2 isolation. This change is illustrated in Fig. 3
for one representative patient. The mean increase for this
period was 95 x 106 cells per liter. There were no si!pyificant
differences between the patients with and without this tran-
sient increase in CD4+ lymphocyte counts at the timne of the

TABLE 1. Mean CD4+ lymphocyte count at baseline and the end of the study and proportion of patients receiving antiretroviral
treatment during the studya

MT-2 No. of No. of CD4' lymphocytes Antiretroviral treatment (% of patients)MT-2 No. of ~~~~~~~~~~~(106cells/liter) at:
status patients

Baseline End of study Zidovudine Didanosine Foscamet

Neg/Neg 26 489 327 46 15 15
Neg/Pos 20 397 104 100 40 25
Pos/Pos 6 308c 57d 83e 17 17
N/P/N/P 1 460 330 100 0 0

a The following four patient groups were studied: patients whose virus was MT-2 negative at the time of entry into the study and that remained so (Neg/Neg),
patients whose virus converted from MT-2 negative to MT-2 positive (Neg/Pos), patients whose virus was MT-2 positive at the time of entry into the study and
that remained so (Pos/Pos), and the patient with fluctuating MT-2 results (N/P/N/P).

b P C 0.001 compared with Neg/Neg.
c P < 0.05 compared with Neg/Neg.
d p < 0.01 compared with Neg/Neg.
e One patient, who did not receive any antiretroviral treatment, had MT-2 positive virus isolates for 59 months without developing AIDS.
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FIG. 3. Increase in the CD4+ lymphocyte count between the last
MT-2-negative and first MT-2-positive virus isolations in patient 7.
N, MT-2-negative isolation; P, MT-2-positive isolation; 0, CD4+
lymphocyte count while MT-2 negative; *, CD4' lymphocyte count
while MT-2 positive. The patient did not receive any zidovudine
(AZT) treatment before the MT-2 positive isolation and the increase
in CD4+ lymphocyte count.

switch regarding the time between the MT-2-negative and
the MT-2-positive isolations or the time to the peak of
antigen production in PBMC culture. Furthermore, there
was no significant difference in the antiretroviral drug treat-
ment histories between the groups. One-third of the patients
with increasing CD4+ lymphocyte counts were treated with
zidovudine, one-third started zidovudine treatment, and one

patient was treated with didanosine during this period.
Among the patients with decreasing CD4+ lymphocyte
counts, 55% were being treated with zidovudine, while 27%
started zidovudine treatment. One patient treated with zi-
dovudine also started treatment with foscarnet during this
period.
For the patients whose virus changed its MT-2 tropism,

we found a broad spectrum of CD4+ lymphocyte changes.
Three types of patterns are exemplified in Fig. 4. (i) A stable
or slowly decreasing CD4+ lymphocyte count changed into a

more rapid fall in connection with the change from MT-2-
negative to MT-2-positive status (Fig. 4a). (ii) No significant
change in the rate of CD4+ lymphocyte decrease was found
(Fig. 4b). (iii) Stable or even slowly increasing CD4+ lym-
phocyte levels were observed after MT-2 conversion (Fig.
4c). Of the 16 patients with enough CD4+ lymphocytes for
an accurate analysis, 7 patients (44%) showed a doubling in
the rate of CD4+ lymphocyte decline (pattern a), 7 patients
(44%) with relatively high rates of CD4+ lymphocyte decline
showed little or no increase in the rate of decline (pattern b),
while 2 patients (12%) showed a stable or increasing CD4+
lymphocyte level (pattern c).
A correlation between the MT-2 cell tropism of the virus

and clinical symptoms was also noted. Half of the patients
with MT-2-negative virus throughout the study were still
asymptomatic after a mean follow-up time of 80 months,
while only 15% of those with MT-2 conversion remained
asymptomatic. Conversely, all patients with an MT-2-posi-
tive virus phenotype at the time of inclusion in the study
developed HIV-1-related symptoms, and half died during the
study (Table 2). A total of 19 patients (35.8%) developed

AIDS during the study. The MT-2 status of three patients
could not be determined at the time of the AIDS diagnosis.
Of the viruses from the remaining 16 patients, half were
MT-2 positive at the time of AIDS diagnosis, while half were
MT-2 negative. No difference in AIDS-defining diagnoses or
CD4+ lymphocyte counts at the time of diagnosis could be
noted between patients with MT-2-negative and MT-2-posi-
tive isolates.
A comparison between the ability of the HIV-1 isolates to

replicate in MT-2 cells and the kinetics of replication in the
original PBMC isolations was made. The mean time to the
peak of antigen production was 11.3 ± 4.6 days for the
MT-2-positive virus isolates, while it was 15.1 ± 5.8 days for
the MT-2-negative isolates (P < 0.0001).

DISCUSSION

In the present study, we investigated whether patients
carrying MT-2-positive and MT-2-negative HIV-1 strains
differ in terms of clinical stage, rate of disease progression,
and rate of CD4+ lymphocyte depletion. The MT-2 cell
assay was described by Koot et al. (16) and Boucher et al. (4)
as a simple and convenient method of determining the
biological phenotype of HIV-1 isolates. Like those investi-
gators, we found a correlation between MT-2 tropism and
disease progression. However, clinical deterioration in indi-
viduals with MT-2-negative virus is not uncommon. Koot et
al. (16) found that 36% of the patients who developed AIDS
had MT-2-negative virus, while Boucher et al. (4) found that
proportion to be only 11%. In our study, 50% of the patients
who developed AIDS carried MT-2-negative isolates. Simi-
lar results have been reported for SI isolates (25). On the
other hand, there are also important differences between our
study and other studies investigating the relationship be-
tween biological phenotype and disease progression. Ters-
mette et al. (26) reported that conversion to an SI virus
phenotype is always followed by a rapid decline in CD4+
lymphocytes, and Koot et al. (14) reported that a phenotype
conversion was followed by a threefold increase in the rate
of CD4+ lymphocyte decline. In contrast, we found a much
broader spectrum of events, with large individual differ-
ences. Some individuals experienced an immunological di-
saster in connection with the change from MT-2-negative to
MT-2-positive status, while others showed little or no in-
crease in the rate of CD4+ lymphocyte decline. In a few
individuals, there were even slight improvements in CD4+
lymphocyte counts following the change in MT-2 tropism.
At variance with earlier studies, our findings demonstrate

that the phenotypic switch can occur at all stages of immune
depletion. The lowest CD4+ lymphocyte count at which the
change occurred was 8 x 106 cells per liter and the highest
was 580 x 106 cells per liter. In a study by Boucher et al. (4),
all eight individuals who converted to isolates with the SI
phenotype had relatively intact immune systems and the
lowest CD4+ lymphocyte count at which the switch oc-
curred was 270 x 106 cells per liter. In the study by Koot et
al. (14), the mean CD4+ lymphocyte count at the time of
phenotypic conversion was 480 x 106 cells/liter.
Koot et al. (14) found that patients who develop AIDS

caused by SI variants had lower CD4+ lymphocyte counts at
the time of diagnosis than persons who progressed to AIDS
caused by NSI variants. In contrast, we found no significant
difference (P = 0.10) in the CD4+ lymphocyte counts
between the two groups. One possible explanation for the
difference could be the limited size of the two groups in our
study.
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It has been clearly shown in this and earlier studies that
changes in the biological phenotype of the infecting HIV-1
isolates correlate with disease stage. It is not clear, however,
whether the changes in replicative capacity, cytopathogenic-
ity, and cell tropism are the cause or the consequence of the
deterioration of the immune system. The strong correlation
between virus phenotype and disease progression suggests a
direct role for the virus in the pathogenic process. However,

TABLE 2. Clinical status at the end of the study in relation to
the ability of virus isolates to grow on MT-2 cellsa

No. (%) of patients whose virus had the
Patient status following MT-2 tropismb:

Neg/Neg Neg/Pos Pos/Pos

Asymptomatic 13 (50) 3 (15) 0
CDC group IVa, b, c-2 8 (31) 7 (35) 2
AIDS 1 (4) 4 (20) 1
Dead (of AIDS) 4 (15) 6 (30) 3

Total 26 (100) 20 (100) 6
a One patient whose virus had fluctuating MT-2 tropism developed CDC

group IV c-2 symptoms, but data for that patient are not included here.
b See footnote a of Table 1 for definitions of abbreviations defining the virus

phenotypes.
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FIG. 4. Three examples of individual patients representing dif-
ferent patterns of MT-2 tropism and CD4' lymphocyte count
change. The duration and type of antiretroviral treatment are
indicated. N, MT-2-negative isolation; P, MT-2-positive isolation;
0, CD4+ lymphocyte count while MT-2 negative; *, CD4+ lym-
phocyte count while MT-2 positive. (a) Pattern 1, a stable or slowly
decreasing CD4+ lymphocyte count changes into a more rapid fall in
connection with the change in MT-2 tropism (patient 28). (b) Pattern
2, no significant change in the rate of CD4' lymphocyte decrease
(patient 3). (c) Pattern 3, a stable, or even slowly increasing CD4'
lymphocyte level after MT-2 conversion (patient 37).

we still need to explain why some patients deteriorate and
develop AIDS without having MT-2 tropic virus, why some
patients appear to show immunological improvement after
the phenotypic switch, and why the phenotypic switch
occurs over such a broad range of CD4+ lymphocyte levels.
One explanation could be that the HIV-1 isolates from blood
are not always representative of the viruses present and
acting in other tissue compartments (9, 17).

In our study, 45% of the patients had an increase in their
CD4+ lymphocyte counts during the transition of their
infecting virus from an MT-2-negative to an MT-2-positive
phenotype. This finding is intriguing and suggests that there
may be an immunological activation at the time of conver-
sion. Again, it is difficult to determine whether the increase
in CD4+ lymphocytes is a cause or a consequence of the
phenotypic switch.
There is evidence that the biological properties of different

clones within a bulk isolate differ and that the phenotype of
an isolate obtained by PBMC coculture is determined by the
phenotype of the most replication-competent clone in that
bulk isolate (12, 28). Coexisting clones may interact and
thereby influence the biological phenotype of a viral popu-
lation (24). In our study, the virus isolates from one individ-
ual showed a fluctuating phenotype. This fluctuation indi-
cates that the expression of phenotype is gradual rather than
absolute and may be influenced by factors in the immune
system.

In the present study, there was a strong correlation
between the ability of an isolate to replicate in MT-2 cells
and the time to peak antigen production in the primary
PBMC coculture. This is in line with the findings of Koot et
al. (16), who reported that MT-2 cell tropism is very closely
related to other methods that discriminate NSI and SI
isolates. Similarly, we have observed (18) that almost all
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isolates classified as R/H replicate in MT-2 cells, which is in
contrast to the case for S/L isolates. This indicates that the
MT-2 assay is indeed a sensitive and convenient method of
distinguishing R/H, SI isolates from S/L, NSI isolates.
The use of the MT-2 cell assay for the biological pheno-

typing of HIV-1 isolates has many advantages over the
cumbersome characterization performed in PBMCs. It is
easy to perform, it is reliable with a high degree of sensitivity
and specificity, and the correlation to the replication rate in
PBMC culture is very good. It can be used for routine testing
of large numbers of infected individuals. Knowledge of the
HIV-1 phenotype may, together with other virological and
immunological markers, improve the early recognition of
progressive disease. The occurrence of an MT-2-positive
virus isolate in an HIV-1-infected individual should always
be an indication for closer surveillance of the patient and
should raise the question of antiretroviral treatment.

It has been suggested that the HIV-1 phenotype may
influence the effect of antiretroviral treatment. Recent data
suggest that MT-2-positive HIV-1 isolates respond less well
to zidovudine treatment than MT-2-negative isolates (3, 15,
20). This may be due in part to a faster development of
high-level zidovudine resistance in patients infected with
MT-2-positive virus (4, 17). Indeed, the biological phenotype
of HIV-1 appears to be a stronger risk factor for disease
progression than does the development of drug resistance
(22). Furthermore, the conversion from MT-2-negative to
MT-2-positive phenotype appears not to be influenced by
zidovudine treatment (4, 15, 20). Together, these data sug-
gest that there is an intricate relationship between the
biological phenotype of HIV-1, as determined by the MT-2
assay, and the response to antiretroviral treatment. This
must be taken into account when clinical trials of antiretro-
viral treatment are designed and the usefulness of the MT-2
cocultivation assay as a marker for efficacy must be inves-
tigated.
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