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ABSTRACT

Key words

Objective. To evaluate the absolute CD4 cell counts of all the newly diagnosed HIV-
infected persons who presented at the Ladymeade Reference Unit (LRU), which serves as the
national HIV/AIDS referral and treatment center for the country of Barbados.

Design and Methods. The study group was comprised of HIV-infected adults who had been
diagnosed with HIV infection and referred to the LRU between January and December 2002.
All the patients referred to the LRU had a CD4 cell count done at their first visit to the unit, as
part of the routine workup to assess their disease status and need for antiretroviral therapy.
Results. Of the 106 newly diagnosed adults, 62 of them (58.5%) were males, who had a me-
dian age at presentation of 40 years; the other 44 of them (41.5%) were females, and their me-
dian age at presentation was 36 years. Nearly one-fifth (18.2%) of the females were aged 16-
25 years, whereas only 8.1% of the males were in this age group. The majority (57.6%) of the
study group were diagnosed because they presented with an HIV/AIDS-related illness. Over-
all, the median CD4 cell count at the time of diagnosis was 183/uL; 52 of 103 adults (50.5%)
with a newly diagnosed HIV infection had a CD4 cell count that was < 200. Among males, the
median CD4 cell count was 161/uL, and 32 (53.3%) of 60 males had CD4 cell counts < 200.
In contrast, among females, the median CD4 cell count was 223, and 20 (46.5%) of 43 females
had a CD4 cell count that was < 200/uL. However, this difference in the proportion of males
and females with a CD4 cell count less than 200/uL was not statistically significant (P = 0.63).
Conclusions. At the time of HIV diagnosis, over one-half of the adults had an initial CD4
cell count that was consistent with relatively advanced disease. Proportionally more women
than men presented at a younger age, and proportionally more women than men presented in
the early stages of the disease. These patterns indicate a clear need for enhanced educational ef-
forts regarding the importance of HIV testing for at-risk individuals across Barbados. This
testing could improve efforts to reduce transmission as well as the prognosis for patients who
receive antiretroviral therapy.
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Depletion of CD4+ T cells is one of
the hallmarks of progression of HIV
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infection (1). The absolute CD4 cell
count is used routinely in the evalua-
tion and monitoring of HIV-infected
persons (2). This is a standard test to
stage the disease and to make thera-
peutic decisions regarding antiretrovi-
ral treatment and prophylaxis for op-
portunistic pathogens. It is also a

relatively reliable indicator of progno-
sis, and it complements the viral load
assay. These two assays indepen-
dently predict clinical progression and
survival (3). CD4 cell counts have been
found to have good correlation with
development of various complications
in HIV/AIDS (4). Even though the
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English-speaking Caribbean has the
second highest prevalence of HIV in-
fection in the world, there are no re-
ported studies from that area on the
CD4 cell count in HIV-infected per-
sons at presentation (5).

Barbados implemented its expanded
National HIV/AIDS Program in early
2002, including with provision of free
antiretroviral treatment. Since then,
HIV-infected persons have been re-
ferred for treatment and follow-up at
the national HIV/AIDS referral and
treatment center, which is located at
the Ladymeade Reference Unit (LRU),
in the city of Bridgetown.

In our research we studied the initial
absolute CD4 cell counts for all the
newly diagnosed HIV-infected persons
who presented at the LRU. This infor-
mation would help to determine at
what stage in the disease the HIV-
infected persons present for treatment
and other interventions. This study
would also provide baseline data on
CD#4 cell counts in HIV-infected adults
at presentation for comparison with fu-
ture studies, which could be used as a
tool to evaluate the impact of interven-
tions aimed at early detection of HIV
infection in the community. The find-
ings from this study might also be use-
ful in predicting the impact of highly
active antiretroviral therapy (HAART)
at the community level, given the cur-
rent conditions in Barbados. Finally,
this study would be useful for provid-
ing parameters to inform surveillance
activities, resource requirements plan-
ning, and management strategies.

DESIGN AND METHODS

The LRU serves as the sentinel cen-
ter for HIV/AIDS surveillance and
management for all of Barbados. It is
a specialist HIV/AIDS center, with a
wide range of services, including vol-
untary counseling and testing, treat-
ment (including free antiretroviral
medications and referral services),
monitoring of treatment response
with CD4 cell counts and viral load
analysis, follow-up, and supportive
care of HIV-infected persons. Many of
the persons referred to the LRU have

been diagnosed with HIV/AIDS at
the Queen Elizabeth Hospital, which
is the central referral hospital for the
country.

Two other sources of referral are
public polyclinics, which serve as the
provider of primary health care in
the country, and the private offices of
general practitioners. Persons may be
tested on various occasions at the
polyclinics or those private offices for
medical illnesses suspected to be due
to HIV infection. These occasions can
include during antenatal screening, if
they present with sexually transmitted
diseases, during voluntary counseling
and testing (VCT) of otherwise healthy
adults who have requested an HIV
test, or when they are tested for such
other reasons as for insurance pur-
poses or immigration purposes. Per-
sons may also present to the LRU ei-
ther for VCT or when a sex partner is
diagnosed as being HIV-infected.

The study group was comprised of
HIV-infected adults who had been di-
agnosed with HIV infection and re-
ferred to the LRU between January
and December 2002 for care and treat-
ment of their HIV infection. HIV-
infected children (age less than 16
years) were excluded from the study.

For all the patients referred to the
LRU with a diagnosis of HIV infection,
the information recorded for them in-
cluded age, gender, date of diagnosis
of their HIV infection, and the refer-
ring center. The reason for the HIV test
was also noted from the referral letter.
A complete clinical examination was
performed to assess their clinical sta-
tus, and a blood specimen was col-
lected for CD4 analysis.

CD4 analysis

The blood sample was drawn into
a 2-mL tube containing EDTA anti-
coagulant and processed within 6
hours of sample venesection. The sam-
ples were prepared and run on the
COULTER EPICS XL flow cytometer
(Beckman Coulter Inc., Fullerton, Cali-
fornia, United States of America), ac-
cording to the manufacturer’s instruc-
tions. The following reagents (also
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obtained from Beckman Coulter) were
used for the CD4 cell counts: (1) Flow-
Check, (2) Flow-Set and Flow-Count
fluorospheres, (3) IMMUNO-TROL
cells, (4) OptiLyse C lysing solution,
(5) COULTER CLONE phosphate-
buffered saline (PBS), (6) CYTO-STAT
tetraCHROME, and (7) CDA45-FITC,
CD4-RD1, CDS8-ECD and CD3-PC5
monoclonal antibodies (MAbs). We
added 100 pL of whole blood to 10 pL
of MAb and then allowed the mixture
to incubate for 10 minutes at room
temperature. Cells were lysed using
500 uL of OptiLyse C solution for an-
other 10 minutes, following the addi-
tion of 500 puL of PBS solution. The
samples were stored at 4 °C and ana-
lyzed the following day. Flow-Count
fluorospheres were added immedi-
ately prior to analysis for absolute
count determination.

The samples were analyzed with the
tetraONE software for four-color
analysis installed on the flow cytome-
ter. Quality control was performed to
align the lasers of the flow cytometer
and to automatically adjust the volt-
ages across the photomultiplier tubes
of the flow cytometer, using Flow-
Check and Flow-Set fluorospheres, re-
spectively. IMMUNO-TROL control
cells were run to ensure precision and
accuracy. Prepared samples were then
run, with the absolute CD4 counts re-
ported as cells per pL.

All information was recorded in the
patient’s case file and subsequently
transferred into a computer database,
which was used to generate tables and
graphs. Epi Info 6 software (Centers
for Disease Control and Prevention,
Atlanta, Georgia, United States) was
used for the statistical analysis, includ-
ing the chi-square test. Our analysis
included estimation of 95% confidence
intervals (95% Cls) for proportions
and associated two-tail probabilities
for the difference between two inde-
pendent proportions (6).

RESULTS

In Barbados during the study period
181 persons tested positive for HIV in-
fection for the first time. These people
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FIGURE 1. Age distribution of the newly diagnosed HIV-infected adults, Barbados, 2002
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were tested for HIV at polyclinics, the
private offices of general practitioners,
or at the Queen Elizabeth Hospital.
Of these 181 newly diagnosed HIV-
infected persons, 106 of them (58.6%)
presented at the LRU. Of the 106, 62 of
them (58.5%) were males, with the me-
dian age at presentation being 40 years
(range, 19-62 years); the remaining 44
persons (41.5%) were females, with a
median age at presentation of 36 years
(range, 16-66 years).

Figure 1 shows the age distribution
of the adults with newly diagnosed
HIV infection. Overall, 12.3% of the
newly diagnosed HIV-infected adults
(95% confidence interval (CI) = 6.9% to
24.4%) were in the age group of 16-25
years. A higher proportion of females
(18.2%, 95% CI = 8.7% to 33.2%) than
of males (8.1%, 95% CI = 3.0% to
18.5%) were in the age group of 16 to
25 years. However, this male-female
difference was not statistically signifi-
cant (chi-square test, P = 0.205).

The reasons for the HIV testing in
these newly diagnosed persons are
shown in Table 1. The most common
reason was presenting with sympto-
matic conditions that could be attrib-
uted to HIV infection. This was fol-
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lowed by the presence of one of the
AIDS-defining conditions in patients
presenting to the health care system.
The CD4 cell counts were available
for 103 patients (60 men and 43
women) (Figure 2). Overall, the me-
dian CD4 cell count was 183. Of the
103 patients, 52 of them (50.5%) (95%
CI = 40.5% to 60.4%) had a CD4 cell
count that was < 200/uL. Among the
male patients, 53.3% of them (95% CI =
40.1% to 66.1%) had a CD4 cell count
that was <200/uL, compared to 46.5%
of the female patients (95% CI = 31.5%
to 62.2%) (chi-square P = 0.63). Among
males the median CD4 cell count was
161/pL (range = 0 to 1 027), whereas

for females the median CD4 cell count
was 223/uL (range = 1 to 1 714).

Overall, 38 (36.9%) of the 103 newly
diagnosed HIV-infected adults were
asymptomatic and were categorized as
“Class A,” using the 1993 AIDS surveil-
lance case definition for adolescents
and adults of the United States Centers
for Disease Control and Prevention
(CDC) (Table 2). Of the 103 persons
with a newly diagnosed HIV infection,
30 of them (29.1%) had AIDS-defining
conditions (“Class C”) at the time of
their presentation. Of the 52 people
who presented with CD4 counts less
than 200/uL, 4 of them (7.7%) (95%
CI =3.0% to 18.2%) were asymptomatic
at the time of their presentation.

Table 3 shows the clinical presenta-
tion in relation to the CD4 counts at
the time of diagnosis of HIV infection.
Out of the 32 newly diagnosed HIV-
infected adults with a CD4 cell count
greater than 350/pL, 28 of them
(87.5%) were either asymptomatic or
were symptomatic with nonspecific
generalized lymphadenopathy only.
In contrast, out of the 52 newly diag-
nosed HIV-infected adults with a CD4
cell count less than 200/uL, only 9 of
them (17.3%) were asymptomatic or
had nonspecific generalized lymphad-
enopathy alone.

DISCUSSION

In general, HIV-infected persons
with lower CD4 counts have been in-
fected for longer periods of time as
compared to those with higher CD4
counts (7). In addition, recent studies
have reported that individuals with

TABLE 1. Reasons for HIV testing of newly diagnosed HIV-infected adults, with number,
percent, and 95% confidence interval (95% Cl), Barbados, 2002

Reason for testing No. % 95% ClI
Symptomatic conditions attributed to HIV infection 32 30.2 21.8-40.0
AIDS-defining illness 29 27.4 19.4-37.0
Voluntary counseling and testing of healthy adults 12 11.3 6.2-19.3
Positive consort 10 9.4 4.9-171
Antenatal voluntary counseling and testing 7 6.6 2.9-13.6
Sexually transmitted infection 3 2.8 0.7-8.6
Other 13 12.3 6.9-20.4
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FIGURE 2. CD4 cell counts at diagnosis, Barbados, 2002
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CDA4 cell counts < 200/uL have both a
poorer response to HAART therapy
and a worse prognosis than do indi-
viduals with higher CD4 counts at the
time of initiation of therapy (8-10).
Our data from Barbados show that
68.9% of the newly diagnosed HIV-
infected adults had relatively ad-
vanced HIV disease, as reflected by
their CD4 cell counts < 350/uL (Figure
2). Of particular concern is the fact that
50.5% of this study group had a CD4
cell count < 200/pL at the time of di-
agnosis. These percentages are higher
than those reported in some studies
(11, 12) but similar to the percentages
from a study in Mexico (13).

It is clear from our Barbados find-
ings that over half of the HIV-infected
adults were diagnosed quite late in the
course of HIV disease. Several factors
may have contributed to these per-
sons’ delays in presenting for VCT and
early detection. One factor is some de-
gree of denial among individuals who
engage in risky behavior that they
could become infected with HIV. An-
other factor is the existing social
stigma toward HIV-infected persons
and those individuals’ resulting fear of
suffering discrimination.

In the context of delayed presenta-
tion it is interesting to note that just
under two-thirds (65 of 103) of the

TABLE 2. Clinical and immunological classifications of the newly diagnosed HIV-infected

adults, Barbados, 2002

No. in clinical class

A B C
(symptomatic ~ (AIDS-defining Total
Immunological class (asymptomatic) (not AIDS)) iliness) No. %
1 (CD4 counts > 500/uL) 13 5 0 18 17.5
2 (CD4 counts 200-500/uL) 21 9 3 33 32.0
3 (CD4 counts < 200/uL) 4 21 27 52 50.5
Total (no.; %) 38 36.9% 35 34.0% 30 29.1% 103 100.0
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newly diagnosed HIV infected adults
were included in clinical category B
(non-AIDS-defining illness attributed
to the HIV infection) or clinical cate-
gory C (AIDS-defining condition) at
the time of their presentation to the
LRU (14). In addition, over one-tenth
(4 of 38) of those who were in category
A (asymptomatic) had a CD4 cell
count < 200/puL. This represented
nearly a tenth (4 of 52) of the adults
who had CD4 cell counts < 200/uL
(Table 2). Among the cases with CD4
cell counts between 200/uL and 500/
UL, fewer than a tenth (3 of 33) had an
AIDS-defining condition, and 21 of 33
(63.4%) were asymptomatic at the time
of diagnosis. For cases with CD4 cell
counts > 500/uL, none had an AIDS-
defining condition, and over two-
thirds of these cases (13 of 18) were
asymptomatic. Compared to results
recently reported by Sackoff and Shin
from New York City (15), our study
found a higher proportion of adults
who were in category A (asymp-
tomatic) or category B (non-AIDS-
defining illness attributable to HIV
infection) with similar immune sup-
pression. This may also have been a
reason for late presentation. This may
suggest that in the Barbados popula-
tion that clinical manifestations lag be-
hind the CD4 cell count depletion.
However, further studies would be
needed to assess this possibility.

Based on current knowledge from
available studies, it is obvious that
these HIV-infected adults in Barbados
who present late in the course of the
disease, with a CD4 cell count < 200/
uL, are at risk for rapid disease pro-
gression and worse prognosis despite
initiation of HAART therapy (10, 16).
It is also clear from our findings that
provision of HAART therapy free of
cost may not on its own guarantee the
anticipated levels of change in the
health-seeking or VCT-seeking behav-
ior of the general public and the peo-
ple at risk for HIV infection.

In the Barbados study population,
12.3% of HIV-infected adults were in
the age group of 16-25 years (Figure 1).
A higher proportion of females (18.2%)
presented by 25 years of age than was
true for males (8.1%). This is in contrast
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TABLE 3. Correlation of CD4 cell count (cells/uL) and presenting iliness, Barbados, 2002

Count < 200 Count = 200-350 Count > 350
Presenting illness (52 adults) (19 adults) (32 adults)
Oropharyngeal candidiasis 17 3 0
Significant weight loss 13 3 2
Pneumocystis carinii pneumonia 11 2 0
Toxoplasmosis 10 0 0
Asymptomatic 4 7 16
Generalized lymphadenopathy 5 2 12
Esophageal candidiasis 3 0 0
Cryptococcal meningitis 1 1 0
Wasting syndrome 1 0 0
Other 16 1 4

with findings reported from Mexico
(13). We found that a higher propor-
tion of males had a CD4 cell count
< 200/pL than did females (Figure 2).
Similar observations have been made
in other studies (11, 17). Thus it is clear
that females tend to present earlier in
the course of HIV illness than do
males. In Barbados we found that rou-
tine VCT offered during pregnancy
may have contributed to women being
detected at an earlier stage. Seven out
of the 44 females with newly diag-
nosed HIV infection were diagnosed
by antenatal voluntary counseling and
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testing (Table 1). Moreover, 8 of the 12
persons in the category of “voluntary
counseling and testing of healthy
adults” were females who had tested
negative during earlier antenatal vol-
untary counseling and testing.

In conclusion, our study demon-
strates that over one-half of the adults
in this study group in Barbados had an
initial CD4 cell count at the time of di-
agnosis that was consistent with rela-
tively advanced disease. As compared
to males a larger proportion of females
presented at a younger age, and fe-
males presented at an earlier stage of
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RESUMEN

Recuentos de células CD4
en adultos con diagnéstico
reciente de infeccion por VIH
en Barbados

Objetivo. Evaluar los recuentos de células CD4 de toda persona con un diagnéstico
reciente de infecciéon por VIH que acudi6 a la Unidad de Remisién Ladymeade (URL),
que es el centro nacional de Barbados para la remisién y el tratamiento de casos de in-
fecciéon por VIH y sida.

Meétodos. El grupo de estudio se compuso de adultos con infeccién por VIH en quie-
nes el diagnéstico y la remisién a la URL se habian hecho entre enero y diciembre de
2002. A todos los pacientes remitidos a la URL se les habia efectuado un recuento de
células CD4 en su primera consulta a la unidad como parte de la serie habitual de prue-
bas realizadas para determinar en qué estado se encontraba la enfermedad y si habia
necesidad de administrar antirretroviricos.

Resultados. De los 106 adultos con un diagnostico reciente, 62 (58,5%) eran varones
y tenian una edad mediana de 40 afios cuando enfermaron; los otros 44 (41,5%) eran
mujeres y tenian una edad mediana de 36 afios al enfermar. Casi una quinta parte
(18,2%) de las mujeres se encontraban entre los 16 y 25 afios de edad, mientras que so-
lamente 8,1% de los varones pertenecian a ese grupo etario. A la mayoria (57,6%) de
las personas en el grupo de estudio se les hizo el diagndstico cuando consultaron por
trastornos asociados con la infeccién por VIH o el sida. En general, el recuento me-
diano de células CD4 cuando se hizo el diagnéstico fue de 183/uL; 52 de 103 adultos
(50,5%) con un diagndstico reciente de infeccién por VIH tenian un recuento de célu-
las CD4 < 200/uL. En los varones, el recuento mediano de células CD4 fue de 161/uL,
y 32 de 60 varones (53,3%) tenian recuentos de células CD4 < 200/uL. En cambio, el
recuento mediano de células CD4 en las mujeres fue de 223/uL, y 20 de 43 mujeres
(46,5%) tenian un recuento < 200/pL. No obstante, esta diferencia en la proporcién de
varones y mujeres con recuentos de células CD4 < 200/uL no fue estadisticamente sig-
nificativa (P = 0,63).

Conclusiones. En el momento del diagnéstico de infeccién por VIH, més de la mitad
de los adultos tuvieron un recuento inicial de células CD4 compatible con la enfer-
medad en etapa relativamente avanzada. Fue mayor el porcentaje de mujeres que de
hombres en quienes el diagnoéstico se hizo a edad temprana, y también fue mayor el
porcentaje de mujeres que de hombres en quienes la enfermedad se diagnosticé en
etapa incipiente. Estas tendencias apuntan a la necesidad de fortalecer en todo Barba-
dos las actividades educativas en torno a la importancia del tamizaje de personas en
riesgo. Este tipo de tamizaje podria mejorar los esfuerzos dirigidos a reducir la trans-
misién, asi como el prondstico de los pacientes en tratamiento con antirretroviricos.
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