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The aim of this study is to describe trends in the percent-
age of samples with undetectable HIV viral load in Spain af-
ter the implementation of HAART. A descriptive observa-
tional study of HIV-VL measurements carried out in the
microbiology department of the Hospital Clinico Universi-
tario de Valladolid (HCUV) was conducted over a 9-year pe-
riod (1996-2004).

Regarding the trend over the study period, the 30-39
years age group accounted for most of the samples, al-
though the percentage decreased from 65.5% to 59.6%
over the study period. In contrast, the 40-49 years group in-
creased from 9.1% to 14.5%. The preponderance of men,
with percentages above 700%, was observed during the
whole period.

Although the purpose of this treatment is to maintain
undetectable viral loads, since 1999 more than 60% of non-
first samples had detectable levels.

Based on the results of the VL trend among HIV/AIDS
patients observed in this study, a large number of patients
maintain elevated detectable VL years after HAART was im-
plemented. Although different factors may be the cause of
this and should be delimited in future studies, the phe-
nomenon observed demonstrates the usefulness of moni-
toring VL and analyzing its time trend to gain further
knowledge about the therapeutic results and care of HIV
patients as a whole, also serving as the basis for corrective
measures.
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Tendencia en la evolucion de la carga Viral
de VIH en pacientes espafioles: desde la
introduccion de la terapia antirretroviral
de alta eficacia

El objetivo de este trabajo ha sido describir las ten-
dencias en el porcentaje de muestras con carga viral
(CV) de VIH indetectable en una serie espafiola, después
de la introduccion de la terapia antirretroviral de alta
eficacia (HAART). Se ha llevado a cabo un estudio de-
scriptivo observacional de las determinaciones de CV de
VIH realizadas en el departamento de microbiologia del
Hospital Clinico Universitario de Valladolid (HCUV) du-
rante un periodo de 9 afios (1996-2004). Las muestras
procedentes de individuos cuya categoria de edad se en-
contraba en el intervalo de 30-39 afios fueron las mas
numerosas, y la proporcién de CV indetectables en este
grupo disminuy6 del 65,5% al 59,6% durante el periodo
de estudio. Al contrario en el grupo de 40-49 aflos au-
ment6 del 9,1% al 14,5%. Los varones, con porcentajes
encima del 70%, fueron el grupo preponderante durante
el periodo entero.

De acuerdo con nuestros hallazgos un porcentaje im-
portante de pacientes (mas del 60%) mantiene niveles de
CV detectable en las muestras de seguimiento, a pesar
de la introduccion de las terapias «<HAART» desde 1999.

La presente aportacion demuestra la utilidad de moni-
torizar la CV y su tendencia en el tiempo, como indica-
dor de la eficiencia terapéutica; aunque sean necesarios
estudios futuros que pueden matizar los factores involu-
crados en este hecho de cara a optimizar los cuidados y
la terapia de los pacientes con infeccion VIH.

Palabras clave:
VIH, Carga Viral, Terapia antirretrovial de alta eficacia

INTRODUCTION

The viral load (VL) measurement has been a key tool for
monitoring clinical status and therapy response in HIV pa-
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tients’-3. Undetectable values have been widely used as a
reliable indicator of minimum viral replication*°. In con-
trast, detectable values in treated patients indicate failure
of antiretroviral therapy®’ and have been associated with
the appearance and selection of resistance viral lineages to
this treatment®-1°,

Spain is one of the European countries with the highest
rates of HIV infection. Nonetheless, various measures such
as free antiretroviral therapy availability, VL monitoring,
and tests to detect antiretroviral resistance have achieved a
decrease in the figures of AIDS patients in the last years'.
The diagnosis activity developed by the microbiological
laboratory of a tertiary hospital in Castilla y Leon over the
last 15 years has provided greater understanding of VL as a
tool to monitor and control treatment among HIV/AIDS pa-
tients managed in the Spanish Health System'213,

The aim of this study is to describe the characteristics of
the patients monitored by a tertiary hospital laboratory
since the implementation of the highly antiretroviral thera-
py (HAART) to 2004 and to identify trends in the percentage
of samples with an undetectable HIV viral load.

MATERIALS AND METHODS

A descriptive observational study of HIV-VL measure-
ments carried out in the microbiology department of the
Hospital Clinico Universitario de Valladolid (HCUV) was
conducted over a 9-year period (1996-2004). The patients
included came from seven hospitals, the primary care cen-
tres in the city of Valladolid, and four penitentiary centres
(table 1).

The VL was measured by reverse transcription-poly-
merase chain reaction (RT-PCR) (Cobas Amplicor HIV-1
MonitorMT, Roche Diagnostics; Branchburg, NJ, USA) using
the standard test, with a detection threshold of 400 copies
of RNA/mL, until March 2000 followed thereafter by the ul-
tra-sensitive test, with a detection threshold of 50 copies of
RNA/ml.

The variables collected included age, gender, infection-
related risk factors, sexual behavior, and requesting site. For
the statistical analysis of continuous variables, the mean
and standard deviation (SD) was calculated and for categor-
ical variables, the percentage with respect to the total num-
ber of patients.

The primary endpoint was the VL, with each VL measure-
ment classified as undetectable, if the result was below the
limits described above, or as detectable, if otherwise. The
overall trend of the percentages of patients with unde-
tectable VL by year compared to the number of consulta-
tions received was analyzed by linear regression, stratifying
according to initial visit or subsequent visit; statistical sig-
nificance was defined as a=0.05.

RESULTS

Over the nine-year follow-up period VL was monitored in
2,839 patients, with a total of 16,251 samples analyzed. The
average age of patients was 32.9 years (SD, 9.16); and the pro-
portion of men higher than women (77%). Most patients had
a history of drug abuse (69.5%) or high-risk sexual contacts
(20%), with predominantly heterosexual behaviour (88.8 %)
(table 1). The median VL was 14,000 copies of RNA/ml.

Regarding the trend over the study period, the 30-39
years age group accounted for most of the samples, although
the percentage decreased from 65.5% to 59.6% over the

Table 1 Distribution of the Frequency and
Estimators of Central Tendency
for the Study Variables in HIV
Patients Asked to Undergo Viral
Load Testing at the Laboratory
of the Hospital Clinico Universitario
of Valladolid in 1996-2004

Variable N %

Patients 2,839 100

Sex

Women 645 22.8

Men 2,174 76.7
Age (years)

Mean(SD): 32.9 (9.2)

<19y 83 45

20-29y 445 23.9

30-39y 1050 5615

40-49 y 204 11

>50y 77 4.1
Risk factors for infection

Intravenous drug users (IDU) 428 69.5

High risk sexual contact 123 20

IDU-high risk sexual contact 27 4.4

Transfusion 14 2.3

Vertical 24 39
Sexual behaviour

Bisexual 11 2.8

Heterosexual 355 88.8

Homosexual 34 8.5
Samples 16,251 100
Viral load (copies of RNA/ml)

Mean(SD): 70,277.2 (14,000)
Log of viral load (log copies of RNA/mI)

Mean(SD): 4.0 (1.0)

Referral centre:

Primary care centres 92 0.6
Hospitals 13,563 83.5
Penitentiary centre 894 5.5
Others 1,667 10.3
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Figure 1 Trends of the percentage of detec-

table VL values, number of total samples processed
yearly and fit of the trend line for the percentage of de-
tectable VL compared to the total sample analyzed (a),
samples from initial visits (b) and samples from second
and subsequent visits (c) (1996-2004).
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study period. In contrast, the 40-49 years group increased
from 9.1% to 14.5%. The preponderance of men, with per-
centages above 70%, was observed during the whole period.

The overall percentage of patients with undetectable VL
showed a gradual rise until 1999 (41.0%). Figure 1 shows a
yearly increase of 10.6% in the percentage of undetectable
samples until 1999 that was statistically significant
(p=0.02), with values remaining constant thereafter until
2004 (B=-0.01%, p=0.98). Figure 1b shows that the per-
centage of undetectable VL in initial measurements re-
mained stable throughout the study period, with no signifi-
cant trend (B=0.3%, p=0.66). Likewise, the number of
samples analyzed among new patients gradually decreased
to 154 samples in 2004. The percentage of undetectable VL
in second and subsequent measurements also experienced
an increase until 1999 (3=14.2%, p=0.047), then stabilized
in the following years (3=-0.23%, p=0.76). The total num-
ber of samples analyzed in second and subsequent measure-
ments peaked in year 2000, but later decreased (figure 1c).

DISCUSSION

This study presents a descriptive analysis of the VL results
obtained among HIV patients by a microbiology laboratory
in Spain with longstanding experience in the diagnosis of
HIV/AIDS patients over a nine-year period that included the
time when HAART was implemented in Spain. The results
show no trend in the percentage of patients with detectable
VL from 1999 on. These findings indicate that, although the
purpose of HAART is to maintain patients with undetectable
VL, in clinical practice more than 60% of patients who un-
dergo testing at the second or subsequent visits have ob-
servable levels, which means this goal has not been
achieved. This is relevant when considering that the prog-
nosis of HIV patients with detectable VL is poorer and that
the probability of resistances is higher'*15,

The general descriptive nature of this study does not al-
low the specific impact of proper follow-up of patients'
particular treatment to be assessed because relevant vari-
ables such as follow-up time, therapy administered, number
of visits for each patient, and measurement frequency have
not been considered. Additionally, other parameters more
closely related to clinical stage, such as CD4 lymphocyte
levels, would have to be considered for this assessment to
be performed'®'’. Despite the limitations mentioned, the
high percentage of detectable VL among patients who have
begun follow-up represents a good opportunity to evaluate
factors associated with virological failure. In this sense, an-
other metacentre study conducted to assess the prevalence
of antiretroviral resistance in patients with recent infection
found a resistance prevalence of 14% and a direct relation-
ship with the existence of detectable VL in Spain'819,

Another relevant aspect of this study is the profile of pa-
tients for whom VL measurements were requested. In terms
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of age, the results show an increase in the patient age at
which VL is determined, a finding that could be explained
by greater patient survival and a lower incidence of the dis-
ease'. In addition this study shows that the highest number
of samples received were from men, intravenous drug users,
and heterosexuals, although a history of high-risk sexual
contact and homosexuality is also common, accounting for
20% and 8.5% of patients monitored, respectively.

The need to conduct studies on the validity and useful-
ness of VL was already suggested a decade ago®°. The value
of these studies lies in a large number of contributions,
which included the optimization of detection levels?!, the
description of response patterns??, the predictive value of
intermittent viraemia?3, and the undeniable usefulness as a
marker of antiretroviral response in long-term cohort stud-
ies?#25, Similar to recent suggestions by Stohr et al'’, who
presented the findings of seven British sites, the present
study will help encourage the performance of more power-
ful observational studies and health care follow-up to de-
termine the behaviour and evolution of VL in clinical prac-
tice overall and define, to the extent possible, uniform
guidelines for the control of viraemia and the use of anti-
retroviral therapies that would improve the results.

In conclusion, based on the results of the VL trend among
HIV/AIDS patients observed in this study, a large number of
patients maintain elevated detectable VL years after HAART
was implemented. Although different factors may be the
cause of this and should be delimited in future studies, the
phenomenon observed demonstrates the usefulness of moni-
toring VL and analyzing its time trend to gain further knowl-
edge about the therapeutic results and care of HIV patients
as a whole, also serving as the basis for corrective measures.

REFERENCES

1. Mellors JW, Munoz A, Giorgi JV, et al. Plasma viral load and
CD4+ lymphocytes as prognostic markers of HIV-1 infection.
Ann Intern Med 1997;126:946-54.

2. Cozzi LA, Katzenstein TL, Ullum H, et al. The relative prognostic
value of plasma HIV RNA levels and CD4 lymphocyte counts in
advanced HIV infection. AIDS 1998;12:1639-43.

3. Cole SR, Hernan MA, Anastos K, Jamieson BD, Robins JM. Deter-
mining the effect of highly active antiretroviral therapy on
changes in human immunodeficiency virus type 1 RNA viral load
using a marginal structural left-censored mean model. Am J Epi-
demiol 2007;166:219-27.

4. Arnaout RA, Lloyd AL, O'Brien TR, Goedert JJ, Leonard JM, Nowak
MA. A simple relationship between viral load and survival time
in HIV-1 infection. Proc Natl Acad Sci U S A 1999;96:11549-53.

5. Phillips AN, Staszewski S, Weber R, et al. HIV viral load response
to antiretroviral therapy according to the baseline CD4 cell
count and viral load. JAMA 2001;286:2560-7.

6. Deeks SG. Determinants of virological response to antiretroviral
therapy: implications for long-term strategies. Clin Infect Dis
2000;30 Suppl 2:5177-5184.

20.

21.

22.

23.

24.

25.

Rodes B, Garcia F, Gutiérrez C, et al. Impact of drug resistance geno-
types on CD4+ counts and plasma viremia in heavily antiretroviral-
experienced HIV-infected patients. J Med Virol 2005; 77:23-8.
Deeks SG. Treatment of antiretroviral-drug-resistant HIV-1 in-
fection. Lancet 2003;362:2002-11.

Oette M, Kaiser R, Daumer M, et al. Primary HIV drug resistance
and efficacy of first-line antiretroviral therapy guided by resis-
tance testing. J Acquir Immune Defic Syndr 2006;41:573-81.
Shet A, Berry L, Mohri H, et al. Tracking the prevalence of trans-
mitted antiretroviral drug-resistant HIV-1: a decade of experi-
ence. J Acquir Immune Defic Syndr 2006;41:439-46.

Castilla J, Sobrino P, Lorenzo JM, et al. [Present situation and fu-
ture perspectives of the epidemic of HIV and AIDS in Spain]. An
Sist Sanit Navar 2006;29:13-25.

Eiros JM, Ortega M, Moreno M, Mantecon M, Castrodeza J, Ortiz
de Lejarazu R. [Antiretroviral therapy from 1996-2000]. Rev Esp
Quimioter. 2003;16:65-73.

Ortega M, Eiros JM, Labayru C, Hernandez B, Bou G, Ortiz De Le-
jarazu R. Factors associated with the evolution of the viral load
in individuals with HIV infection. Int J Antimicrob Agents 2003;
21:478-83.

Gazzard B. British HIV Association (BHIVA) guidelines for the
treatment of HIV-infected adults with antiretroviral therapy
(2005). HIV Med 2005;6 Suppl 2:1-61.

Hammer SM, Saag MS, Schechter M, et al. Treatment for adult
HIV infection: 2006 recommendations of the International AIDS
Society-USA panel. JAMA 2006;296:827-43.
[Recommendations from the GESIDA/Spanish AIDS Plan regard-
ing antiretroviral treatment in adults with human immunodefi-
ciency virus infection (update January 2007)]. Enferm Infecc Mi-
crobiol Clin 2007;25:32-53.

Stohr W, Dunn D, Porter K, et al. CD4 cell count and initiation of
antiretroviral therapy: trends in seven UK centres, 1997-2003.
HIV Med 2007;8:135-41.

De Mendoza C, Rodriguez C, Eiros JM, et al. Antiretroviral rec-
ommendations may influence the rate of transmission of drug-
resistant HIV type 1. Clin Infect Dis 2005;41:227-32.

De Mendoza C, Rodriguez C, Colomina J, et al. Resistance to
nonnucleoside reverse-transcriptase inhibitors and prevalence
of HIV type 1 non-B subtypes are increasing among persons with
recent infection in Spain. Clin Infect Dis 2005;41:1350-4.

Saag MS, Holodniy M, Kuritzkes DR, et al. HIV viral load markers
in clinical practice. Nat Med 1996; 2:625-29.

Raboud JM, Montaner JS, Conway B, et al. Suppression of plas-
ma viral load below 20 copies/ml is required to achieve a long-
term response to therapy. AIDS 1998;12:1619-24.

Huang W, De G, V, Fischl M, et al. Patterns of plasma human im-
munodeficiency virus type 1 RNA response to antiretroviral
therapy. J Infect Dis 2001;183:1455-65.

Havlir DV, Bassett R, Levitan D, et al. Prevalence and predictive
value of intermittent viremia with combination hiv therapy.
JAMA 2001;286:171-9.

Fidler S, Fox J, Touloumi G, et al. Slower CD4 cell decline following
cessation of a 3 month course of HAART in primary HIV infection:
findings from an observational cohort. AIDS 2007; 21:1283-91.
Moore RD, Keruly JC. CD4+ cell count 6 years after commence-
ment of highly active antiretroviral therapy in persons with sus-
tained virologic suppression. Clin Infect Dis 2007;44:441-6.

53 Rev Esp Quimioter 2009;22(1):34-37 37



