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Abstract

Obijective: Kaposi sarcoma (KS) is the most common tumour among AIDS patients and is considered as an AIDS defining
iliness. However, the introduction of HAART has led to a decline in the incidence of the disease among these patients.
The objective of this study is to review the clinical presentation, treatment and outcome of HIV associated KS in a
tertiary health facility in Nigeria. Methods: Records of all patients that were managed with HIV associated KS from
January 2012 to December 2014 at Aminu Kano Teaching Hospital were reviewed and data obtained was analysed using
a computer statistical software. Results: During the period under review, 3705 patients were recruited in the anti-
retroviral treatment (ART) clinic out of which 24 were found to have HIV associated KS giving a period prevalence of
0.65%. The male to female ratio was 2.4:1. The mean age of the patients was 39.46 (+8.75) years. Six cases (25%) were
diagnosed to have HIV as a result of KS. The remaining 75% were all on 1st line ARVs. Nine patients (37.5%) had
treatment for Tuberculosis before they were diagnosed with KS. Based on the ACTG classification, 58.3% were poor risk
group. Treatments given to the patients include HAART for 2 patients and 4 patients (16.7%) absconded. The remaining
18 patients had chemotherapy in the form of combination of intravenous Adriamycin, Bleomycin and Vincristine (ABV)
with variable outcomes. Five patients failed ABV and had Paclitaxel given. At the end of the chemotherapy, 14 patients
(58.3%) were in remission with 5 (20.8%) mortalities. There is no statistically significant difference between CD4 count
before and after chemotherapy (P>0.05) Conclusions: Majority of our patients are classified poor risk. Paclitaxel can be
used as second line treatment. Treatment of KS does not improve CD4 count in patients with HIV. There is need to
clinically identify patients with KS early in ART centre in order to improve outcome.
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INTRODUCTION

Chronic Kaposi sarcoma (KS) is the most common tumour among Acquired Immune Deficiency Syndrome
(AIDS) patients in Africa, affecting a high percentage of these individuals and is considered as an AIDS
defining illness (-5 However, the introduction of Highly Active Anti-Retroviral Therapy (HAART) over the
last two decades has led to a decline in the incidence of the disease among patients with AIDS 610 The

presentation can be as simple as a single patch to a disseminated disease involving multiple organs that

[11]

may be life threatening “~. The AIDS Clinical Trials Group (ACTG) classification uses tumor/immune

system/systemic illness (TIS) grading method and group patients into good or poor risk 02 The average

age of KS manifestation among AIDS patients is 20 to 40 years and correspond with homosexual activity
(3,141 Reports from Africa have shown similar age of presentation with a male predominance B A

study from Sao Paulo found that 25% of HIV positive patients were diagnose as a result of the KS (el

, while
a local study from Zaria, Nigeria gave 7.1% 19 various modalities of management are available involving
HAART, chemotherapy, radiotherapy, cryotherapy, immunotherapy, surgery and their combination

(112021 oyer time, antiretroviral resistance, intolerance or poor adherence to HAART has led to significant

morbidity and mortality among AIDS patients with aggressive KS (22231 patients with advanced

symptomatic KS have shown no significant improvement when treated with HAART alone without

[24,25]

Chemotherapy The first-line chemotherapy for AIDS associated KS (AIDS-KS) is liposomal

anthracyclines [26-29]

(203031 paclitaxel as a single agent have been shown to have activity against KS including some that had

. Other cytotoxic agents tested include vinca alkaloids, bleomycin and etoposide

previously received anthracylines 2032331 The outcome of KS is that of partial or complete remission,
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stabilization of disease, failure of treatment, relapse of disease or
progression to death 2

The objective of this study is to review the clinical presentation,
treatment and outcome of AIDS-KS in a tertiary health facility in
Nigeria.

METHODS

Records of all patients that were managed with AIDS-KS from January
2012 to December 2014 from the ART clinic, Clinical Haematology clinic
and chemotherapy day care of the Department of Medicine of Aminu
Kano Teaching Hospital Kano, Nigeria were reviewed and information
on clinical presentation, therapy given and outcome were retrieved
and recorded. Based on the unit protocol, all the patients were given
eight cycles of combination of intravenous Adriamycin 35mg/m2,
Bleomycin 10iu/ m? and Vincristine 1.4mg/m2 (ABV) fortnightly [34,35]
Those that failed ABV clinically or have relapse diagnosed histologically
are given intravenous Paclitaxel 100mg/m2 fortnightly [28,29,36]
Quantitative variables obtained are summarised as proportions while
continuous variables are summarised as mean and median with
distributions presented as standard deviation and 95% confidence
interval. Data was analysed with STATA statistical software, version 11.
Comparison of means was done using 2 tailed student’s t test and a p
value of 0.05 is considered statistically significant.

RESULT

Between January 2012 and December 2014, 3705 patients were
recruited in the anti-retroviral therapy (ART) clinic of Aminu Kano
Teaching Hospital out of which 24 were histologically found to have
AIDS-KS giving a period prevalence of 0.65%. The mean age of the
patients was 39.46 (+8.75) years with a Male:Female ratio of 2.4:1.
Married patients constitute 62.5% and more than 60% are civil
servants or engaged in business/trading (Table 1).

Table 1: Demographic Characteristics (n=24)

Parameter Frequency Percentage
(N =24) (%)
Age
Mean =39.46 (+8.75)
years
Range = 25-55 years
Sex
Male 17 70.8
Female 7 29.2
M:F =2.4:1
Marital Status
Married 15 62.5
Single 9 37.5
Occupation
Business/Trading 9 37.5
Civil Servants 6 25.0
Commercial Drivers 3 12.5
Police 2 8.3
Others 4 16.7

Clinical Presentation

Based on the ACTG classification, 14 (58.3%) patients presented as
poor risk group with 12 (50%) as T1I11S1 and 2 (8.3%) as T111S0. Six
patients (25%) were diagnosed to have HIV as a result of KS. The
remaining 75% were all on 1% line ARVs based on the National
guidelinesml with an average duration on treatment of 8.43
(£10.72) months before diagnosis of KS was made. Nine patients

(37.5%) had treatment for tuberculosis before they were diagnosed
with KS.

The mean CD4 count before chemotherapy for KS was 211.6 cells/ul
(95%Cl1=140.2 — 283 cells/ul).

The KS lesions seen in 25% of cases were generally hyperpigmented
patches/plagues seen all over the body and multiple cutaneous and
mucosal nodules affecting the lower limbs with lymphoedema (Figure 1
a). However, about 50% had mucocutaneous and lymph nodes
affectation. Visceral involvement comprising various combination of
the chest, gastrointestinal tract, conjunctiva, tongue and

hypopharyngeal lesions were seen in 25% of cases (Figures 1b and 1c).

Figure 1: Lymphoedema in lower limbs (a), tongue (b), and conjunctiva (c)
Treatment Outcome

Treatments given to the patients include HAART for 2 patients with
resolution of lesions and are on follow up for 4 months and 12 months
as at the time of data collection. Four (16.7%) other patients, 2 males
and 2 females absconded before therapy could be commenced.

The remaining 18 patients had chemotherapy in the form of
combination of Adriamycin, Bleomycin and Vincristine (ABV) with
variable outcomes (Figure 2). Ten were in either partial or complete
remission determined based on the ACTG criteria™ with a mean
follow up time of 18.25 (£+10.99) months. Three patients died while on
ABV treatment and all of them had KS lesions in the lungs.

18 HIV related KS

10 REMISSION
mean follow up time
18.25 (+10.99) months

~_PAC

3 DIED

5 failed ABY all had lungs affectation

2 REMISSION
2 DIED 1 on Paclitaxel Follow up - 24months
2 months

Figure 2: Flow chart showing outcome of chemotherapy

Five (27.8%) failed ABV and had Palitaxel given, with two of them in
remission and on follow up for 8 months and 2 months at the time of
this data collection. Two other patients died while on this second line
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therapy and the remaining one patient was still on treatment with
Paclitaxel (Figure 2).

A final mortality rate of 20.8% was recorded among these patients and
the end of treatment 14 (58.3%) patient were in remission (Table 2).

Table 2: Outcome of AIDS-KS

Outcome Number (n=24) Percentage (%)
Absconded 4 16.7
Remission 14 58.3
Death 5 20.8
On treatment 1 4.2
Total 24 100

The mean CD4 count after chemotherapy with ABV was 281.4 cells/ul
(95% Cl= 169.9 — 392.9 cells/ul). There is no statistically significant
difference between CD4 count before and after chemotherapy
(P>0.05).

Side effects recorded during chemotherapy were generally mild and
include alopecia in 62.5% of cases while 75% had hyperpigmentation. A
case of moderate neutropaenia following Paclitaxel was also reported.

DISCUSSION

The prevalence of 0.65% of AIDS-KS recorded in this study is lower than
the post HAART era prevalences of 0.85% and 0.8% observed in studies
from Abuja[38’39] and much lower than the prevalences of 1.4% and
1.6% reported from Zaria and Jos respectively [19,40] , all in Nigeria. This
could be as a result of increased availability and accessibility of HAART
recorded over the years in the country[37], the consequence of which is
decrease in the incidence of the disease as reported 10 The mean
age at presentation of the disease of 39.46 years reported here is
similar to reports from other studies in Nigeria[19’38'39] and South
Africa[3’16], however we could not obtain information on homosexuality
practice. The age range reported in this study of 25-55 vyears
corresponds to the age ranges with the highest HIV seropositivity in
Nigeria and also the ages when individuals indulge in high risk sexual
activities ®”\. The male predominance found in this study, though a
little bit higher, is similar to many earlier reports B35 However, a
report from Jos, Nigeria gave higher ratio to females that was
attributed to the study population that included women attending
antenatal care. The presentation of majority of our patients (58.3%) as
poor risk ACTG class is lower than the earlier report of 78.6% from the
same region 9 However out of this 58.3%, T1l1S1 constitute 50%
which is similar to the 48% reported in the same study. This is not
surprising as most patients with AIDS-KS have been reported to have
low CD4 count even if they are on HAART B Also this low CD4 count
predisposes these patients to other opportunistic infections like
tuberculosis which 37.5% of our patients had before they presented to
us with KS. Other reports gave proportion of AIDS-KS patients treated
for tuberculosis as 18% in South Africa and 20.4% in Zaria .
However, there is a report of KS in African AIDS patients with CD4
count of more than 350 cells/ul [41], which is concurred by studies that
showed KS can develop among patients with good immune system as a
result of Human Herpes Virus 8 (HHVS8) infection despite good CD4
count “**. The mean CD4 count of 211.6 cells/ul (95%Cl=140.2 — 283
cells/ul) that our patients presented with is higher than that reported
from the Zaria study of 165 (95%Cl =97-425cells/ul) 9 This could be
explained by the fact that the Zaria study had more cases of poor risk
patients (78.6%) based on the ACTG classification compared to our
58.3%, and since the CD4 count is used in the classification, it is logical
for their average CD4 count to be higher than what is found in our
study. Also ARV resistance and poor adherence to therapy by patients

as reported may be a reason (22231 £ rthermore the larger sample size
of the Zaria study can also contribute to this disparity in CD4 count. The
diagnosis of HIV was made in 25% of our cases when they presented
with KS which is similar to reports from Brazil of about 25%, but much
higher than the 7.1% reported from Zaria (1819 "visceral and other
organs involvement was observed in about 25% of our cases and the
mortality recorded in patients on ABV was all among patients that had
Lung KS. This is consistent with reports that disseminated and visceral
KS is commoner among AIDS patients and has high mortality rate
(3445461 Treatment given to our patients was consistent with what is
obtained in the literature that early or good risk disease can show
regression of lesions with HAART alone which was observed in 2 of our
patients while in patients with aggressive and extensive
mucocutaneous disease or with visceral KS, systemic chemotherapy
and HAART is the treatment of choice *****”). This is necessitated
because of the absence of Liposomal Dounorubicin in Nigeria and most
African countries because of cost and logistics that involve cold chain
“8 The patients that failed ABV were treated with paclitaxel which has
been shown to have activity against Anthracycline resistant KS with no
significant interaction with HAART 28,2936] Ng significant change in CD4
count was noticed among our patient after chemotherapy which is
similar to other reports (19361 The response rate of 58.3% we recorded
is within the range of 50- 88% response reported both within and
outside Nigeria (17194849 The 16.7% abscondment and the overall
mortality of 20.8% noted in this study have been recently reflected in a
reviews from South Africa and Zimbabwe that showed higher risk of
dying and lost to follow up among patients with AIDS-KS especially
those with low pre-treatment CD4 count B0 gide effects of
chemotherapeutic agents reported were generally mild and did not
warranted postponement or discontinuation of therapy and are

consistent with those that are reported when these drugs are used
[49,51]

CONCLUSIONS

Kaposi Sarcoma is a common cancer among AIDS patient and a major
cause of morbidity and mortality. Majority of our patients presented
with advanced disease and classified as poor risk based on the ACTG
classification. Patients with visceral affectation especially the lungs
have poor outcome. Treatment of KS does not improve CD4 count in
patients with HIV. There is need to clinically identify patients with KS in
ART centres early in order to improve their outcome by initiating ARVs
early. Combination chemotherapy using Adriamycin, Bleomycin and
Vincristine should be used in place of Liposomal Daunorubicin and
Paclitaxel use as a second line treatment should be encouraged.

REFERENCES

1. W A Blattner, R G Nowak. Epidemiology of AIDS defining malignancies. In
Cancer in patients with HIV and ADS: Progress and challenges. R Yarchoan
(ed). Springer sciences and business media, New York 2014.

2. M E Asuquo, A ogunkeyede, E E Bassey, G Ebughe. Kaposi Sarcoma:
changing trend in South Eastern Nigeria. Annals of African Medicine
2008;7(3):98-107.

3. Mhairi Maskow. The epidemiology KS and KSHV in the setting of South
Africa HIV epidemic. SACEMA quarterly June 17, 2014.

4, Boshoff C, Weiss R. AIDS related malignancies. Nat Rev Cancer 2002;2:373-
382.

5. Parkin DM, Sitas F, Chirenje M, Stein L, Abratt R, Wabinga H. Cancer in
Indigenous Africans—burden, distribution, and trends. Lancet Oncol 2008;
9:683-692.

6.  Brodt H, Kamps B, Gute P. Changing incidence of AIDS-defining illness in
the era of antiretroviral combination therapy. AIDS 1997; 11: 1731-1738.

7. International Collaboration on HIV and Cancer. Highly active antiretroviral
therapy and incidence of cancer in human immunodeficiency virus
infected adults. J Natl Cancer Inst 2000; 92: 1823-1830.

8.  Franceschi S, Dal Maso L, Rickenbach M. et al. Kaposi sarcoma incidence in
the Swiss HIV Cohort Study before and after highly active antiretroviral
therapy. Br J Cancer 2008;99: 800—804.

9. Pipkin S, Scheer S, Okeigwe |, Schwarcz S, Harris DH, Hessol NA. The effect
of HAART and calendar period on Kaposi's sarcoma and non-Hodgkin

112



10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

lymphoma: results of a match between an AIDS and cancer registry. AIDS
2011;25: 463-471.

Schwartz AA. Kaposi's sarcoma: an update. J Surg Oncol 2004;87:146-151.
Shehu M Yusuf. Skin manifestation of HIV/AIDS in African Dermatology.
Ibadan University Press 2014. P 401-425.

Krown SE, Testa MA, Huang J. AIDS-related Kaposi's sarcoma: prospective
validation of the AIDS Clinical Trials Group staging classification. AIDS
Clinical Trials Group Oncology Committee. J Clin Oncol 1997;15:3085-3092.
Schwartz RA. Kaposi’s sarcoma: advances and perspectives. J Am Acad
Dermatol 1996;34:804-14.

Robert A. Schwartz,Giuseppe Micali, Maria Rita Nasca and Laura Scuderi.
Kaposi sarcoma: A continuing conundrum. J Am Acad Dermatol
2008;59:2:179-206.

Kagu M B, Nggada H A, Garandawa H I, Askira B H, Durosinmi M A. AIDS-
associated Kaposi’s sarcoma in Northeastern Nigeria. Singapore Med J
2006;47: 1069- 1074.

Chu KM, Mahlangeni G, Swannet S, Ford NP, Boulle A, Cutsem GV. AIDS-
associated Kaposi's sarcoma is linked to advanced disease and high
mortality in a primary care HIV program in South Africa. J Int AIDS Soc
2010;13:23 doi:10.1186/1758- 2652-13-23

Phipps W, Sewankambo F, Nguyen H, et al. Gender differences in clinical
presentation and outcomes of epidemic Kaposi Sarcoma in Uganda. PLoS
ONE 2010;5: e13936. doi:10.1371/journal.pone.0013936

Yoshioka MC, Alchorne MM, Porro AM, Tomimori-Yamashita J.
Epidemiology of Kaposi’s sarcoma in patients with acquired
immunodeficiency syndrome in Sa”o Paulo, Brazil. Int J Dermatol
2004;43:643-7.

A Ahmed and H.M. Muktar. Epidemiology and Treatment of Kaposi's
Sarcoma in HIV-1 Infected Individuals in a Poor Resource Setting, Global
View of HIV Infection, Dr. Vishwanath Venketaraman (Ed.), 2011. ISBN:
978-953-307-671-3, InTech, Available from:
http://www.intechopen.com/books/global-view-of-hiv-
infection/epidemiology-and-treatment-of-kaposi-s-sarcoma-in-hiv-1-
infected-individuals-in-a-poor-resource- sett

Laubenstein LJ, Krigel RL, Odajnyk CM et al. Treatment of epidemic
Kaposi’'s sarcoma with etoposide or a combination of doxorubicin,
bleomycin, and vinblastine. J Clin Oncol 1984; 2: 1115-1120.

Saville MW, Lietzau J, Pluda JM et al. Treatment of HIV-associated Kaposi’s
sarcoma with paclitaxel. Lancet 1995; 346: 26-28.

Hermankova M, Ray SC, Ruff C et al. HIV-1 drug resistance profiles in
children and adults with viral load of <50 copies/ml receiving combination
therapy. J Am Med Assoc 2001; 286: 196—207.

Nasti G, Errante D, Santarossa S et al. A risk and benefit assessment of
treatment for AIDS-related Kaposi’s sarcoma. Drug Saf 1999; 20: 403—425.
Krown SE. Highly active antiretroviral therapy in AIDS-associated Kaposi’s
sarcoma: Implications for the design of therapeutic trials in patients with
advanced, symptomatic Kaposi’s sarcoma. J Clin Oncol 2004;22: 399-402.
Martin-Carbonero L, Barrios A, Saballs P et al. Pegylated liposomal
doxorubicin plus highly active antiretroviral therapy versus highly active
antiretroviral therapy alone in HIV patients with Kaposi’s sarcoma. AIDS
2004;18: 1737-1740.

Gill PS, Wernz J, Scadden DT et al. Randomized phase Il trial of liposomal
daunorubicin versus doxorubicin, bleomycin, and vincristine in AIDS-
related Kaposi’s sarcoma. J Clin Oncol 1996; 14: 2353-2364.

Stewart S, Jablonowski H, Goebel FD et al. Randomized comparative trial
of pegylated liposomal doxorubicin versus bleomycin and vincristine in
the treatment of AIDS-related Kaposi’s sarcoma. International Pegylated
Liposomal Doxorubicin Study Group. J Clin Oncol 1998; 16: 683—-691.
Ashish U, Keith M S, Donald WN. Pegylated liposomal doxorubicin in the
treatment of AIDS-related Kaposi’s sarcoma. Int J Nanomedicine 2007; 2:
345-352.

Cooley T, Henry D, Tonda M, Sun S, O’Connell M, Rackoff W. A
Randomized, Double-Blind Study of Pegylated Liposomal Doxorubicin for
the Treatment of AIDS-Related Kaposi’s sarcoma. Oncologist 2007;12;114-
123.

Kaplan L, Abrams D, Volberding P. Treatment of Kaposi's sarcoma in
acquired immunodeficiency syndrome with an alternating vincristine—
vinblastine regimen. Cancer Treat Rep 1986; 70: 1121-1122.

Gill P, Rarick M, Bernstein-Singer M et al. Treatment of advanced Kaposi’s
sarcoma using a combination of bleomycin and vincristine. Am J Clin Oncol
1990; 13: 315-319.

Gill PS, Tulpule A, Espina BM et al. Paclitaxel is safe and effective in the
treatment of advanced AIDS-related Kaposi’s sarcoma. J Clin Oncol 1999;
17:1876-1883.

Tulpule A, Groopman J, Saville MW et al. Multicenter trial of low-dose
paclitaxel in patients with advanced AIDS-related Kaposi sarcoma. Cancer

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

2002; 95: 147-154.

Ahmed A, Isa MS, Habeeb AG, Kalayi GD, Muhammad I, Eagler U. Influence
of HIV infection on presentation of Kaposi’s sarcoma. Trop Doct
2001;31:42-45

Out AA. Kaposi Sarcoma: Clinical, immunological and therapeutic
considerations. Nigerian Medical Practitioner 1990;19:87-92.

J. Stebbing, A. Wildfire, S. Portsmouth,et al. Paclitaxel for anthracycline-
resistant AIDS-related Kaposi’s sarcoma: clinical and angiogenic
correlations. Annals of Oncology 2003;14: 1660-1666.

The National AIDS and STD Control Programme, Department of Public
Health Federal Ministry of Health Abuja, Nigeria in Collaboration with The
National Action Committee on AIDS Sentinel report. 2010.

Iregbu KC, Elegba OY. Prevalence of Kaposi's sarcoma among adult HIV-
seropositive patients seen in a designated HIV treatment and care centre
in Abuja, Nigeria. J Int Assoc Physicians AIDS Care 2006; 5: 115-118.

Onunu AN, Okoduwa C, Eze EU, Adeyekun AA, Kubeyinje EP, Schwartz RA.
Kaposi’s sarcoma in Nigeria. IntJ Dermatol 2007;46, 264 —267

Agaba PA, Sule HM, Ojoh RO, Hassan Z, Apena L, Mu’azu MA. Presentation
and survival of patients with AIDS-related Kaposi’s sarcoma in Jos, Nigeria.
IntJ STD AIDS 2009;20: 410-413.

Morgan D, Malamba SS, Orem J, Mayanja B, Okongo M, Whitworth JA.
Survival by AIDS defining condition in rural Uganda. Sex Transm Infect
2000; 76:193-197.

Crum-Cianflone NF, Hullsiek KH, Ganesan A, Weintrob A, Okulicz JF, Agan
BK. Is Kaposi's sarcoma occurring at higher CD4 cell counts over the course
of the HIV epidemic? AIDS 2010;24:2881-2883.

Mani D, Neil N, Israel R, Aboulafia DM. A retrospective analysis of AIDS-
associated Kaposi's sarcoma in patients with undetectable HIV viral loads
and CD4 counts greater than 300 cells/mm3. J Int Assoc Physicians AIDS
Care 2009; 8:279-285.

Maurer T, Ponte M, Leslie K. HIV-associated Kaposi’s sarcoma with a high
CD4 count and a low viral load. NEJM 2007;357:1352-1353

Spano JP, Salhi Y, Costagliola D, Rozenbaum W, Girard PM. Factors
predictive of disease progression and death in AIDS-related Kaposi's
sarcoma. HIV Med. 2000 Oct;1(4):232

Laresche C, Fournier E, Dupond AS, Woronoff AS, Drobacheff-Thiebaut C,
Humbert P et al. Kaposi's sarcoma: a population-based cancer registry
descriptive study of 57 consecutive cases diagnosed between 1977 and
2009. Int J Dermatol. 2014 Dec;53(12):e549-54.

Levine AM, Tulpule A. Clinical aspects and management of AIDS related
Kaposi’s sarcoma. Eur J Cancer 2001; 37: 1288-1295.

Makombe SD, Harries AD, Kwong-Leung Yu J, et al. Outcomes of patients
with Kaposi’'s sarcoma who start antiretroviral therapy under routine
programme conditions in Malawi. Trop Doct 2008;38: 5-7.

Dedicoat M, Vaithilingum M, Newton RR. Treatment of Kaposi’s sarcoma
in HIV-1 infected individuals with emphasis on resource poor settings.
Cochrane Database of Systematic Reviews. 2003 Issue 3. Art. No.:
CD003256. DO10.1002/14651858.CD003256

Nelson BC, Borok MZ, Mhlanga TO, Makadzange AT, Campbell. TBAIDS-
associated Kaposi sarcoma: outcomes after initiation of antiretroviral
therapy at a university-affiliated hospital in urban Zimbabwe. Int J Infect
Dis. 2013 Oct;17(10):e902-6. doi: 10.1016/].ijid.2013.04.011. Epub 2013 Jul
1.

Guadalupe M, Pollock BH, Westbrook S, et al. Risk factors influencing
antibody responses to Kaposi's sarcoma-associated herpesvirus latent and
lytic antigens in patients under antiretroviral therapy. J Acquir Immune
Defic Syndr 2011; 56:83-90.

113



