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Abstract
Introduction: Hypersensitivity reaction to abacavir (a powerful inverse transcriptase inhibitor) 
is a serious adverse effect that limits its use in antiretroviral treatment and requires a high level 
of clinical surveillance. Certain haplotypes of the primary histocompatibility complex proteins 
(HLA-B*5701) are very signiÀant preditors of the risk of hypersensitivity to this drug. The 
purpose of this study is to identify the cases where a probable hypersensitivity reaction to 
abacavir presented the HLA-B*5701 allele.
Method: A retrospective study was conducted in all HIV-1 positive adult patients infected 
treated with abacavir between January 2000 and December 2007, in Department 6 of the 
Agenia Valeniana de Salud (Valenia Health Ageny). The adverse effets developed by the 
patients were collected to determine which cases presented a probable clinically diagnosed 
hypersensitivity reaction. Finally, these 39 patients were screened for HLA-B*5701.
Results: In total, 323 patients were treated with abaavir between 2000 and 2007. The treatment 
was discontinued in 12.1% (n=39 patients) presenting a hypersensitivity reaction. Nine (23.1%) 
of these were HLA-B*5701 positive. Eight patients presented skin rash and positivity was 
observed in only single patient with gastrointestinal symptoms and fever.
Conclusions: The administration of the HLA-B*5701 gene test may be of benefit in linial 
practice, because it prevents diagnostic errors of the hypersensitivity reaction and enables 
more accurate interpretation of the symptoms.

© 2008 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Hypersensitivity reaction to abacavir is an important adverse 
effect that limits its use in antiretroviral treatment and 
requires a close monitoring.

Abacavir is a reverse transcriptase inhibitor recommended 
by GESIDA/Spanish National AIDS plan (Plan Nacional sobre 
el Sida) as one of the drugs of choice for beginning treatment 
of patients infected with human immunodeficiency virus 
(HIV).1,2 It is available in a one-per-day dosage in combination 
with other antiretroviral agents. Regarding its toxicity 
profile, the Spanish Agency of Drugs and Healthcare Products 
(Agencia Española de Medicamentos y Productos Sanitarios, 
AEMPS) recently alerted us to the possible relationship 
between abaavir and didanosine with inreased risk of 
myocardial infarction.3,4

The hypersensitivity reation (HSR) appears mainly in 
Caucasian patients or those with a CD8 lymphocyte count 
>850 cells/mL at the start of treatment.5 In general, 
symptoms appear in 5%-8% of patients in the first 6 weeks of 
treatment with abacavir (mean time to present is 11 days), 
although these reactions can occur at any moment during 
therapy.6-8 It is characterised by the onset of fever and/or 
eruption as a part of the syndrome. Other frequently 
observed signs include gastrointestinal symptoms (nausea, 

Correlación, en pacientes infectados por el VIH-1 y previamente tratados,  
entre la reacción de hipersensibilidad a abacavir y el alelo HLA-B*5701

Resumen
Introducción: La reacción de hipersensibilidad a abacavir (un potente inhibidor de la trans-
criptasa inversa) es un efecto adverso importante que limita su uso en la terapia antirretroviral 
y precisa un elevado grado de vigilancia clínica. Determinados haplotipos de las proteínas del 
omplejo prinipal de histoompatibilidad (HLA-B*5701) predien, de forma muy signiÀativa, 
el riesgo de hipersensibilidad a este fármao. El objetivo del estudio es identiÀar los asos que, 
después de desarrollar una probable reacción de hipersensibilidad a abacavir, presentaban el 
alelo HLA-B*5701.
Métodos: Se ha realizado un estudio retrospectivo a todos los pacientes adultos infectados por 
el virus de la inmunodeÀienia humana 1 (VIH-1) que reibieron tratamiento on abaavir en- 
tre enero de 2000 y diciembre de 2007, en el Departamento 6 de la Agencia Valenciana de Sa-
lud. Se reogieron los efetos adversos desarrollados por los paientes para identiÀar los asos 
con probable reacción de hipersensibilidad diagnosticada clínicamente. Finalmente, se realizó 
la tipiÀaión de HLA-B*5701 a estos 39 paientes.
Resultados: En total, 323 pacientes recibieron tratamiento con abacavir entre 2000 y 2007. Se 
retiró el tratamiento por reacción de hipersensibilidad a 39 pacientes (12,1%); 9 (23,1%) de ellos 
resultaron HLA-B*5701 positivo; 8 pacientes manifestaron exantema y únicamente se observó 
positividad en un paiente on síntomas gastrointestinales y Àebre.
Conclusiones: La realización del test genético HLA-B*5701 podría ser favorable para la práctica 
clínica habitual, ya que evita errores en el diagnóstico de la reacción de hipersensibilidad y 
permite interpretar los síntomas con más seguridad.

© 2008 SEFH. Publiado por Elsevier España, S.L. Todos los derehos reservados.
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vomiting, diarrhoea, and abdominal pain) and lethargy or 
general malaise. Hypersensitivity reactions have occurred 
without eruptions or fever. Other symptoms may include 
dyspnoea, rheumati symptoms (myalgia, musuloskeletal 
pain), headache, paraesthesia, or oedema.

It is likely that intermittent treatment inreases the risk of 
developing sensitivity, therefore inreasing the risk of a 
clinically significant hypersensitivity reaction. Symptoms 
related with hypersensitivity reactions become worse if the 
treatment continues, and normally resolve if the treatment is 
discontinued. Continuing treatment with abacavir following a 
suspected hypersensitivity reaction is contraindicated, due to 
the inreased risk of toxiity.

Various factors complicate diagnosis, including varying 
and unspecific signs and symptoms and the combination of 
abacavir with other antiretroviral drugs which may 
superimpose different adverse effect profiles. 

The human speies has a group of genes that are 
losely linked and very polymorphi with a large number 
of genetic variations (alleles) in each locus: this is the 
major histocompatibility complex (MHC), located in 
hromosome 6 and also known as the HLA region. The 
molecules that are codified by the MHC intervene in a 
centralised way in the development of specific immune 
responses.9
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Due to the relationship between MHC proteins and the 
development of hypersensitivity reactions to drugs, there is a 
special interest in determining whether the haplotypes of the 
MHc proteins indiate a risk of hypersensitivity. Reent 
publications indicate that haplotype HLA B*5701 is a 
signifiant preditor of the risk of abaavir hypersensitivity,10-15

meaning that such genetic analyses are useful for specifying 
which patients should not receive abacavir in the future.

The aim of the study is to identify, among patients likely 
to have a hypersensitivity reaction, those cases that 
developed a true, definitive hypersensitivity reaction to 
abacavir by determining the presence of allele HLA-B*5701.

Methods

We carried out a retrospective study with all adult patients 
infected with HIV-1 who received treatment with abacavir 
between January 2000 and December 2007 in Area 6 of the 
Valencia Health Care Agency (Agencia Valenciana de Salud). 
First, we analysed all patients whose treatment was 
discontinued due to a suspected hypersensitivity reaction to 
the drug. We considered documented cases of allergic 
reactions or the presence of 2 or more of the following 
symptoms: cutaneous eruptions, fever, gastrointestinal 
symptoms and lethargy or general malaise; respiratory 
symptoms; musuloskeletal symptoms; headahe, 
paraesthesia; and oedema or hypotension.

We identified 39 patients with suspected HSR and 
classified them according to age, sex, co-infection with the 
hepatitis C virus (HCV), the antiretroviral combination, the 
initial and ending dates of abacavir treatment, whether or 
not the HLA-B*5701 allele was present, the CD8 and CD4 
lymphocyte counts at the beginning of treatment, the HIV 
infection stage, and the number of treatments previous to 
starting abacavir.

With regard to the geneti markers, we arried out the 
analysis to screen for the HLA-B*5701 allele in the Valencian 
Community’s transfusion centre laboratory; to identify HLA 
as class I, we used a combination of specific sequence 
oligonucleotide probes (SSOP) or a microlymphotoxicity 
assay, followed by a polymerase chain reaction with 
sequence-specific primers (PCR-SSP) to determine the 
presence of allele HLA-B*5701.

The results were proessed using G-stat 2.0® statistical 
analysis software. The quantitative variables were studied 
according to the distribution and dispersion measurements 
(mean, maximum, and minimum) and qualitative measurements 
by absolute and relative frequency.

We used the c2 test to compare CD8 lymphocyte 
populations and sex with the presence of the HLA-B*5701 
allele.

Results

A total of 323 patients received treatment with abacavir 
during the study period. Treatment was disontinued in 39 
patients (12.1%) due to a probable hypersensitivity reaction. 
Table 1 shows the demographi variables, the HIV infetion 
stage and the number of drug combinations in the treatment 
of the patient prior to including abacavir.

The most ommonly used ombination was abaavir-
lamivudine-zidovudine, which was prescribed to 30.6% of 
the patients; a smaller proportion (16.7%) was treated with 
abaavir-lamivudine-tenofovir. Therteen point nine perent 
of patients were treated with abacavir-didanosine and a 
protease inhibitor (PI), normally atazanavir. None of the 
cases used a combination with efavirenz or nevirapine, since 
it could create confusion in the diagnosis; these drugs have 
a toxicity similar to that of abacavir (exanthema and 
gastrointestinal symptoms).

The patients were divided in seven subgroups (Table 2) 
according to the different signs and symptoms presented 
that were related to hypersensitivity reaction,9 and the 
mean duration for the abacavir treatment was established. 

Fifty-seven point four percent of patients developed 
exanthema as an HSR symptom. In Table 3, we see that the 
7 groups of patients were classified by sex, being positive or 
negative for HLA-B*5701, the lymphocyte population and 
the viral load before starting treatment with abacavir.

Twenty-three point one perent of patients who developed 
a suspected HSR to abacavir were HLA-B*5701 positive:  
2 women and 7 men between the ages of 30 and 50. One had 
not received antiretroviral drugs before starting treatment 
with abacavir. Only 2 cases presented a CD8 score <850 
cells/mL and 6 patients had a CD4 lymphocyte count of 250-
500 cells/mL at the moment when abacavir was introduced 
in their treatment.

No significant differences were found between sex and 
the presence of HLA-B*5701 (P=.5265). 

Sixty-six point seven percent of the patients had a 
lymphoyte ount of cD8+ >850 ells/mL. The distribution 
of these lymphocytes among patients whose genetic test 
was positive or negative showed no significant differences 
(P=.8601).

Discussion

In our study, 12.1% of patients treated with abacavir 
presented a suspected HSR value that was higher than in 

Table 1 Characteristics of patients treated with abacavir 
who experienced hypersensitivity reaction (HSR)

Patients with HSR

Males 27 (69.2%)
Females 12 (30.8%)
Age, y 43 (27-69)
Caucasian 38
Non-caucasian 1
HIV stage

A 3 (7.7%)
B 15 (38.5%)
C 20 (51.3%)

Patients with no previous treatment 2 (5.1%)
Patients undergoing prophylaxis 1 (2.6%)
No. of antiretroviral combinations 3.3 (1-12) 

prior to abacavir treatment

HIV indiates human immunodeÀieny virus.
Data expressed as n (%) or as a mean (interval).
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other studies, such as those by Hetherington et al14 and 
Crutell et al,7 in whih the reation took plae in 4.3% and 
5% of patients (interval, 0%-14%), respectively. If we examine 
only the clinical data, it shows that the results are 
heterogeneous, which is probably due to not being able to 
learly identify ases of HSR aused by abaavir alone. The 
only way to clinically confirm the HSR is to reintroduce the 
drug and wait for the symptoms to appear, which is ethically 
unacceptable.

The symptoms related to an HSR to abaavir appear during 
the first few weeks and tend to grow worse with subsequent 
doses; discontinuing the drug results in the symptoms 
improving in 48-72 h.16-18

The most ommonly found symptom was exanthema, in 
56.4% of the patients, followed by gastrointestinal symptoms 
in 41%; only 7.7% presented a fever; and 5.1%, respiratory 
symptoms. Hypotension was also present in 7.7% of patients, 

but the HSR was not severe in any of these cases. All the 
analysed data are in line with the literature,19 except that 
fever occurred in a smaller percentage of patients, which 
can probably be explained by the rapid withdrawal of the 
abacavir.

All of the symptoms ourred before ompleting 6 weeks of 
treatment. On average, they appeared at 22.2 days, which is 
a higher value than the bibliographic data that we found; this 
is probably due to the presence of misidentified HSR, since 
for HLA-B*5701 positive patients, the average was 7 days.

HLA-B*5701 screening was given to the 39 patients 
experiencing HSR since it is the most sensitive test to MHC 
alleles, as demonstrated by different studies.11-14,20,21 In a 
reent study, PREDIcT-1, the presene of HLA-B*5701 had a 
100% positive prediction value for hypersensitivity reaction 
to abacavir and a negative prediction value of 97%.10 That is, 
those authors showed that a specific human genetic 

Table 2 classiÀation of signs and symptoms of a hypersensitivity reation (HSR)

HSR  
symptoms

 Patients, 
 n (%)

 Time for symptoms to appear, 
mean (interval), d

Exanthema 16 (41) 10.4 (615)
Exanthema and fever 2 (5.1) 10.5 (10-11)
Cutaneous eruption, asthenia, hypotension 3 (7.7) 17.7 (6-32)
Musuloskeletal symptoms and utaneous eruption 1 (2.6)
Gastrointestinal symptoms (nausea, vomiting,  

or diarrhoea)
10 (25.6) 31 (4-65)

Gastrointestinal symptoms (nausea, vomiting,  
or diarrhoea) and/or fever, or hypotension

4 (10.3) 12 (8-14)

Headaches, paraesthesia, asthenia, oedema,  
and hypotension and/or dyspnoea

3 (7.7) 32 (6-80)

Table 3 Genetic, virological, and immunological differences between patient subgroups according to the signs and symptoms 
they presented

HSR Sex HLA-B*5701 Mean lymphocyte 
population

Viral load,  
copies/mL

Male Female Positive Negative CD4+,
cel/mL

CD8+,
cel/mL

Negative,
%

>10 000,  
%

Exanthema 12 4 6 10 315  1206 69.2 30.8
Exanthema and fever 2 0 1 1 125 555 50 50
Cutaneous eruption, 1 2 1 2 527 1170 100 0 

asthenia, hypotension
Musulo-skeletal symptoms 1 0 0 1 290 1300 100 0

and cutaneous eruption
Gastro-intestinal symptoms 9 1 0 10 648 932 83.3 16.7
Gastro-intestinal symptoms 2 2 1 3 455 633 75 25 

(nausea, vomiting,  
or diarrhoea) and/or fever,  
or hypotension

Headaches, paraesthesia, 0 3 0 3 427 960 66.7 33.3 
asthenia, oedema and  
hypotension and/or, dyspnoea

HSR indicates hypersensitivity reaction.
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variation, known as HLA-B*5701, is related to suseptibility 
to abacavir hypersensitivity.12

Performing a screening test before beginning treatment 
will prevent diagnostic errors and enable us to interpret 
symptoms with more certainty.

Out of 323 patients being treated with abacavir,  
9 presented the HLA-B*5701 allele, which represents 2.8% of 
all patients undergoing treatment. This value is within the 
data range obtained from different studies, which showed 
1%-2% in the Mediterranean population.10,22

Of the 9 patients who tested positive, 8 presented a 
cutaneous eruption, and only 1 patient testing positive had 
gastrointestinal symptoms and fever.

The risk fators for developing HSR that we analysed 
include the use of efavirenz with nevirapine, which can lead 
to confusion in the diagnosis since their toxicity is similar to 
abacavir’s.23-25 The other antiretroviral drugs that form a 
part of the treatment can favour the appearance of other 
adverse effects not related to HSR that can cause confusion 
at the start of the treatment: gastrointestinal symptoms 
(diarrhoea, dyspepsia, nausea, vomiting) commonly appear 
in conjunction with the use of some protease inhibitors 
(ritonavir, lopinavir, etc).

A high CD8 lymphocyte count at the time of starting 
abacavir treatment is associated with HSR.5,13,26-28 When the 
drug acts upon the cells presenting the MHC-I antigen, the 
response, which is specific to HLA-B*5701 triggers the blood 
delivery of ytokines by cD8 T-ells, ausing HSR. The 
greater the cD8 ativation, the higher the risk of developing 
HSR. The risk of HSR inreases when the cD8 lymphoyte 
count is higher than 850 cells/mL. Of the 39 patients who 
were analysed, 66.7% had a CD8 count >850 cells/mL. Among 
the patients who tested positive for HLA-B*5701, only 1 had 
a CD8 lymphocyte score <850 cells/mL.

Patients who were positive in the genetic test were 
predominantly male (83.3%, similar to other published studies); 
women made up a minority of 16.7% in our study, and this 
percentage is comparable to that stated in the literature.13,14

co-infetion of HIV and HcV is a fator to be taken into 
account when evaluating the signs and symptoms of HSR, 
since a high percentage of HIV patients also have HCV, and 
the use of drugs for hepatitis C can lead to increased 
hepatotoxiity, as well as mistaking underlying liver disease 
symptoms for a hypersensitivity reaction. 

It must be mentioned that out of the 39 patients that 
were analysed, one had not been previously treated; this 
patient was HIV negative and HLA-B*5701 positive, and 
underwent anti-HIV prophylaxis due to a biological accident. 
This onfirms the relationship between HLA-B*5701 and HSR 
to abacavir, even in HIV-negative patients.

Conclusions

Use of the genetic test for HLA-B*5701 allows us to lower 
the risk of abaavir toxiity and eliminates the osts 
produced by treating HSR, which involve repeated visits to 
specialists, changes in treatment, the wasted abacavir and 
the addition of concomitant medication.29 Performing this 
test has beome a part of normal linial pratie, keeping 
in mind that only nine patients of the 39 for whom treatment 
was discontinued tested positive.

Acknowledgments

We would like to thank the Pharmay Division, the Day 
Hospital and the Emergency Division at Hospital Arnau de 
Vilanova in Valenia. We would also like to thank the staff at 
the Valencian Community’s transfusion centre for their 
knowledge, welome, helpfulness and assistane, and to all 
of the patients for their valuable cooperation, since this 
study would not have been possible without them.

References
1. Panel de expertos de Gesida y PNS. Recomendaciones de 

Gesida/Plan Nacional sobre el Sida respecto al tratamiento 
antirretroviral en adultos infectados por el virus de la 
inmunodeÀienia humana [updated Jan 2008].

2. Hammer SM, Saag MS, Shehter M, Montaner JS, Shooley RT, 
Jaobsen DM, et al. Treatment for adult HIV infetion: 2006 
recommendations of the International AIDS Society-USA panel. 
JAMA. 2006;296:827-43.

3. D:A:D Study Group. Use of nucleoside reverse transcriptase 
inhibitors and risk of myoardial infartion in HIV-infeted 
patients enrolled in the D:A:D study: a multi-cohort 
collaboration. Lancet-Published Online; April 2, 2008; 
DOI:10.1016/S01406736-(08)60423-7.

4. Stein JH, currier JS. Risk of myoardial infartion and 
nucleoside analogues. Lancet Published Online; April 2, 2008; 
DOI:10.1016/S0140-6736(08)60491-2.

5. Easterbrook PJ, Waters A, Murad S, et al. Epidemiologial risk 
factors for hypersensitivity reactions to Abacavir. HIV Med. 
2003;4:321-4.

6. Hernández JE, cutrell A, Edwards M, et al. clinial risk fators 
for hypersensitivity reactions to Abacavir: retrospective analysis 
of over 8000 subjects receiving abacavir in 34 clinical trials. 
Program and abstracts of the 43rd Interscience Conference on 
Antimicrobial Agents and Chemotherapy, Chicago, September 
14-17, 2003. Washington, DC: American Society for Microbiology, 
2003 [abstrat 339].

7. Cutrell AG, Hernandez JE, Fleming JW, et al. Updated clinical 
risk fator analysis of suspeted hypersensitivity reations to 
abacavir. Ann Pharmacother. 2004;38:2171-2.

8. Hughes CA, Foisy MM, Dewhurst N, Higgins N, Robinson L, Kelly 
DV, et al. Abacavir hypersensitivity reaction: an update. Ann 
Pharmacother. 2008;42:387-96.

9. Complete sequence and gene map of a human major 
histoompatibility omplex. The MHc sequening onsortium. 
Nature. 1999;401:921-3.

10. Mallal S, Phillips E, Carosi G, et al. HLA-B*5701 screening for 
hypersensitivity to abacavir. N Engl J Med. 2008;358:568-79.

11. Phillips EJ, Wong GA, Kaul R, et al. Clinical and immunogenetic 
correlates of abacavir hypersensitivity. AIDS. 2005;19:979-81.

12. Mallal S, Notan D, Witt C, et al. Association between presence 
of HLA-B*5701, HLA-DR7, and HLA-DQ3 and hypersensitivity to 
HIV-1 reverse-transcriptase inhibitor abacavir. Lancet. 
2002;359:727-32.

13. Martin AM, Nolan D, Gaudieri S, et al. Predisposition to abacavir 
hypersensitivity conferred by HLA-B*5701 and a haplotypic 
Hsp70-Hom variant. Proc Natl Acad Sci U S A. 2004;101:4180-5.

14. Hetherington S, Hughes AR, Mosteller M, et al. Genetic 
variations in HLA-B region and hypersensitivity reactions to 
abacavir. Lancet. 2002;35:1121-2.

15. Saag M, Balu R, Phillips E, Brachman P, Martorell C, Burman W, 
et al. High sensitivity of human leukoyte antigen-b*5701 as a 
marker for immunologially onÀrmed abaavir hypersensitivity 
in white and blak patients. clin Infet Dis. 2008;46:1111-8.

Documento descargado de http://www.elsevier.es el 14/12/2012. Copia para uso personal, se prohíbe la transmisión de este documento por cualquier medio o formato.



160 Pérez Prior N et al

16. clay PG. The abaavir hypersensitivity reation: a review. clin 
Ther. 2002;24:1502-14.

17. Hewitt RG. Abacavir hypersensitivity reaction. Clin Infect Dis. 
2002;34:1137-42.

18. Peyriere H, Guillemin V, Lotthe A, et al. Reasons for early 
abacavir discontinuation in HIV-infected patients. Ann 
Pharmacother. 2003;37:1392-7.

19. Hetherington S, MGuirk S, Powell G. Hipersensitivity reations 
during therapy with the nucleoside reverse transcriptase 
inhibitor abaavir. clin Ther. 2001;23:1603-14.

20. Hughes AR, Mosteller M, Bansal AT, et al. Assoiation of geneti 
variations in HLA-B region with hypersensitivity to abacavir in some, 
but not all, populations. Pharmacogenetics. 2004;5:203-11.

21. Tesh N, Vogel M, Wasmuth Jc, et al. Abaavir-assoiated drug 
hypersensitivity is strongly assoiated with the human leukoyte 
antigen B-57 allele. Programs and abstracts of the 8th 
International congress on Drug Therapy in HIV Infetion, 
Glasgow, Sotland, November 12-16, 2006 [abstrat 44].

22. Nolan D, Gaudieri S, Mallal S. Pharmacogenetics: a practical 
role in prediting antiretroviral drug toxiity? J HIV Ther. 
2003;8:36-41.

23. Lambert JS, Seidlin M, Reihman Rc, et al. 2′,3′-dideoxyinosine 
(ddI) in patients with the aquired inmunodeÀ iny syndrome 

or AIDS-related complex. A phase I trial. N Engl J Med. 
1990;322:1333-40.

24. Robbins GK, De GV, Shafer RW, et al. Comparison of sequential 
three-drug regimens as initial therapy for HIV-1 infection. N 
Engl J Med. 2003;349:2293-303.

25. Levy R, Labriola D, Ruiz N. Low two-year risk of virologi failure 
with À rst regimen HAART. 8th conferene on Retroviruses and 
Opportunisti Infetions, chiago, 4-8 February 2001 [abstrat 
325].

26. Phillips EJ, Wong GA, Kaul R, et al. Clinical and immunogenetic 
correlates of abacavir hypersensitivity. AIDS. 2005;19:979-81.

27. Symonds W, cutrell A, Edwards M, et al. Risk fator analysis of 
hypersensitivity reations to abaavir. clin Ther. 2002;24:
565-73.

28. chessman D, Lethborg T, Kostenko L, et al. Abaavir 
hypersensitivity in HLA-B57-positive individuals with HIV 
infection is dependent upon the conventional MHC-I Ag 
presentation path-way. Tissue Antigens. 2007;69 Suppl 
:373.

29. Hughes D, Vilar F, Ward c, AlÀrevi A, Park B, Pirmohamed M. 
Cost-effectiveness analysis of HLA B*5701 genotyping in 
preventing abacavir hypersensibility. Pharmacogenetics. 
2004;14:335-42.

Documento descargado de http://www.elsevier.es el 14/12/2012. Copia para uso personal, se prohíbe la transmisión de este documento por cualquier medio o formato.


