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HUMAN IMMUNODEFICIENCY VIRUS (HIV) DISEASE
VIRAL OPPORTUNISTIC INFECTIONS IN HIV-INFECTED ADULTS

Constantine TSIGRELIS, Elie BERBARI, Zelalem TEMESGEN

Opportunistic infections continue to be a major cause of
disease in patients with HIV infection. Despite the devel-
opment of highly active antiretroviral therapy (HAART ) ,
opportunistic infections continue to be seen in patients
who do not have access to antiretrovirals, and in patients
who do not have an adequate response to antiretrovirals
[1]. Viral infections are a major cause of opportunistic
infections in HIV-infected adults, and can lead to signifi-
cant morbidity and mortality. Cytomegalovirus, JC virus,
varicella-zoster virus, herpes simplex virus, and human
papillomavirus are among the most common viral oppor-
tunistic infections and will be discussed in detail below. 

1. CYTOMEGALOVIRUS

Introduction
Cytomegalovirus (CMV) is a double-stranded DNA
virus of the herpesvirus group. CMV typically affects
HIV-infected patients whose CD4+ T-lymphocyte counts
are < 100 cells/µL[2]. Manifestations of CMV infection
include retinitis, colitis, esophagitis, pneumonitis, and
neurological disease. 

Prior to the development of HAART, the estimated
lifetime probability of developing CMV retinitis was
approximately 30% in patients with AIDS [3]. After the
development of HAART, the number of new cases 
of CMV retinitis declined by approximately 55%-75%
[3]. The incidence of CMV gastrointestinal disease has
also significantly decreased since the development of
HAART, previously occurring in up to 5% of patients
with AIDS in the pre HAART era [4]. Nevertheless,
CMV infection still occurs in HIV-infected patients with
CD4+ T-lymphocyte counts < 100 cells/µL [2], and must
be considered in patients with characteristic symptoms
of CMV disease.

Clinical manifestations
Retinitis is the most common clinical manifestation of
CMV disease in patients with AIDS, and usually occurs
when the CD4+ T-lymphocyte count is further sup-
pressed to < 50 cells/µL [4]. Patients typically present
with floaters, scotomata, or visual field deficits when
there are peripheral retinal lesions, and decreased visual
acuity if there are central retinal lesions [3]. On fundus-
copic examination, perivascular fluffy yellow-white reti-
nal infiltrates are seen, and intraretinal hemorrhage may
be present [3]. Without HAART or anti-CMV therapy,
retinitis progresses and can lead to blindness.

CMV colitis is the next most common manifestation
after retinitis, and typical symptoms include fever, weight
loss, diarrhea, and hematochezia [5]. CMV esophagitis
typically leads to fever, dysphagia, and odynophagia 
[5]. CMV pneumonitis presents with dyspnea, cough,
hypoxemia, and bilateral interstitial infiltrates on chest
radiography [6]. CMV can lead to neurological disease,
including ascending polyradiculomyelopathy, dementia,
and ventriculoencephalitis [7]. Ascending polyradiculo-
myelopathy resembles Guillian-Barre syndrome, and pa-
tients with dementia typically present with fever, lethar-
gy, and confusion. Patients with ventriculoencephalitis
present with acute onset of focal neurological signs and
can rapidly progress to death. 

Diagnosis
Diagnosis of CMV retinitis is usually made based on

characteristic retinal abnormalities on funduscopic
examination [3]. In patients with CMV colitis and eso-
phagitis, endoscopy usually shows ulcerations of the
esophageal or colonic mucosa, and endoscopic biopsy
specimens demonstrate characteristic intranuclear CMV
inclusion bodies [5]. CMV pneumonitis can be diag-
nosed by finding CMV intranuclear inclusion bodies on
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A B S T R A C T : Despite the development of highly active
a n t i re t roviral therapy (HAART), opportunistic infec-
tions continue to be seen in HIV-infected patients
t h roughout the world. The primary reason for this is
the lack of access to HAARTf o r most people living with
HIV/AIDS. For patients that have access to HAART,
some may not have an effective response to therapy,
due to reasons such as medication toxicity, poor
a d h e rence, or d r u g - resistant strains of HIV. Viral in-
fections, in part i c u l a r, are a major cause of oppor-
tunistic infections in HIV-infected adults, and can lead
to significant morbidity and mort a l i t y. We have re-
viewed the epidemiology, clinical manifestations, diag-
nosis, and treatment of the most common viral oppor-
tunistic infections, including cytomegalovirus, JC
virus, varicella-zoster virus, herpes simplex virus, and
human papillomavirus. 
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lung tissue, and absence of other pathogens that common-
ly lead to pneumonia in patients with AIDS [6]. CMV
neurological disease is diagnosed based on presenting
symptoms and signs, and the presence of CMV in cere-
brospinal fluid or brain tissue [7]. CMV viremia may be
detected in patients with CMV e n d - o rgan disease by PCR,
antigen assays, and blood culture, but viremia may also be
seen in patients without end-organ disease [8]. 

Treatment
Treatment of CMV disease is outlined in Table I.
Patients are typically treated with an induction course of
antiviral therapy, followed by chronic maintenance ther-
apy to decrease the risk of relapse.

The choice of therapy in CMV retinitis should be
based on the severity and location of the lesions (see
Table I). Following the induction course of therapy in
CMV retinitis, chronic maintenance therapy is recom-
mended for life, though discontinuation may be consid-
ered in patients with sustained (≥ 6 months) CD4+

T-lymphocyte counts > 100-150 cells/µL [11]. If chron-
ic maintenance therapy is discontinued and the CD4+

T-lymphocyte count decreases to < 100-150 cells/µL,
therapy should be reinstituted to prevent relapse [11].
Patients should have dilated indirect ophthalmoscopy 
by an experienced ophthalmologist at least monthly
throughout the treatment process. 

Following the initiation of HAART, patients may
develop immune recovery uveitis, which is characterized
by an immunological reaction to CMV leading to poste-
rior segment inflammation, vitreitis, macular changes,
and/or papillitis [12]. It is generally seen 4-12 weeks

after initiation of HAART and manifests symptomatical-
ly with decreased vision and/or floaters. Treatment usu-
ally requires corticosteroids [1, 12].

Prophylaxis
Primary prophylaxis with oral ganciclovir in patients
who have CD4+ T-lymphocyte counts < 50 cells/µL
should be considered [13]. Potential adverse reactions 
to ganciclovir such as neutropenia and thrombocytope-
nia, conflicting reports of efficacy, and lack of proven
survival benefit, need to be considered prior to starting
therapy.

Most importantly, patients should be educated on the
early manifestations of disease. Patients should be made
aware that floaters or changes in visual acuity could be a
sign of CMV retinitis, and should be reported to their
health care provider.

2. PROGRESSIVE MULTIFOCAL
LEUKOENCEPHALOPATHY

Introduction
Progressive multifocal leukoencephalopathy (PML) is a
neurological disease caused by JC virus, a DNA virus of
the papovavirus group. JC virus infects up to 90% of
humans early in life, and initial infection with JC virus is
usually asymptomatic [14]. In patients with AIDS, JC
virus can reactivate leading to PML, which is character-
ized by demyelinating CNS white matter lesions. PML
is usually seen in patients with AIDS who have a CD4+

T-lymphocyte count < 100 cells/µL [14].

TABLE I
PREFERRED TREATMENT FOR CYTOMEGALOVIRUS (CMV) DISEASE [1]

DISEASE Treatment

CMV RETINITIS

For immediate sight-threatening disease [ 9 ] ■ Ganciclovir (GCV) intraocular implant + valganciclovir 900 mg PO daily    
Initiate therapy promptly

For peripheral lesions [10] ■ Valganciclovir 900 mg PO BID for 14-21 days, then 900 mg PO daily

Chronic maintenance therapy ■ Valganciclovir 900 mg PO daily, OR

■ Foscarnet 90-120 mg/kg body weight IV daily
CMV ESOPHAGITIS OR COLITIS

■ Ganciclovir IV OR Foscarnet IV for 21-28 days
■ Oral valganciclovir may be used if symptoms are not severe enough

to interfere with oral absorption
■ Maintenance therapy is generally not necessary, but should be considered

after relapse
CMV PNEUMONITIS

■ Consider treatment in patients with histological evidence of CMV pneumonitis,
who do not respond to treatment of other pathogens

■ Role of maintenance therapy is not established
CMV NEUROLOGICAL DISEASE

■ Ganciclovir IV + Foscarnet IV, initially, start as promptly as possible
■ Maintenance therapy should be continued for life

PO : oral     BID : twice daily     IV : intravenous
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Clinical manifestations
PMLleads to CNS white matter lesions, and patients can
present with hemiparesis, gait ataxia, cognitive dysfunc-
tion, speech deficits, and visual disturbances [14]. Com-
puted tomography usually shows hypodense cerebral
white matter lesions [15]. Magnetic resonance imaging
typically shows areas of increased signal intensity with-
out mass effect on dual echo MR images, and the lesions
are most often located in the periventricular and subcor-
tical white matter [15].

Diagnosis
Definitive diagnosis of PML requires the combination 
of a compatible clinical syndrome, characteristic radio-
graphic findings, and brain biopsy [1]. Brain biopsy can
be deferred in patients with characteristic signs, symp-
toms, and radiographic findings, who have JC virus
detected via PCR in cerebrospinal fluid (CSF) [14]. The
sensitivity of PCR for JC virus in CSF ranges from 42%-
100%, and the specificity is approximately 95% [14].
Therefore, a positive CSF PCR for JC virus in the appro-
priate clinical setting is helpful in making the diagnosis
of PML, though a negative test does not rule out PML.  

Treatment
There is no therapy shown to be effective for PML.
Vidarabine and cidofovir have been evaluated in clinical
trials, though they have not been shown to be effective
[16]. HAART has been shown to improve survival rates
in patients with PML, and is considered the standard of
care, though patients occasionally do not improve after
the initiation of HAART despite having an increase in
CD4+ T-lymphocyte count [14]. The prognosis of PML
is poor, with the average survival time in one study esti-
mated at 4 months [17].

3. VARICELLA-ZOSTER VIRUS

Introduction
Varicella-zoster virus (VZV) is a double-stranded DNA
virus of the herpesvirus group. VZV mainly causes two
syndromes, varicella (chickenpox) and herpes zoster
(shingles) [18]. Chickenpox is due to primary infection
with VZV and usually occurs in children, though may
occur in adults. Herpes zoster is due to reactivation of
latent VZV infection in dorsal root ganglia leading to a
localized cutaneous rash. The incidence of herpes zoster
is significantly higher in HIV-infected patients. In one
cohort study, the relative risk of herpes zoster in HIV
seropositive men was 16.9 compared with HIV sero-
negative men [19].

Clinical manifestations
Herpes zoster usually presents with an initial prodrome
characterized by localized pain, itching, or tingling [18].
These symptoms usually precede the rash by 1-5 days. A
maculopapular rash then develops in one or more con-
tiguous dermatomes, which progresses to form clusters

of vesicles. The rash evolves over 3-5 days into pustules,
ulceration, and crusting. Healing of the rash occurs over
a 2-4 week period, and may result in scarring and pig-
mentation.  

Progressive outer retinal necrosis (PORN) is an enti-
ty associated with VZV that usually occurs in AIDS
patients whose CD4+ T-lymphocyte count is < 50 cells/
µL [20]. It is characterized by a rapidly progressive
necrotizing retinopathy, leading to a high rate of loss of
vision and retinal detachment. Acute retinal necrosis
(ARN) is also associated with VZV and is characterized
by peripheral necrotizing retinitis, and also leads to a
high rate of loss of vision and retinal detachment [21].
ARN usually occurs at higher CD4+ T-lymphocyte
counts than PORN [1].

VZV may also lead to vasculitic stroke, encephalitis,
and transverse myelitis, though the incidence of these
complications in HIV-infected patients is not known
[22].

Diagnosis
Herpes zoster and chickenpox are diagnosed clinically
based on the characteristic appearance of the skin
lesions. If lesions are atypical, which can occur in immu-
nocompromised patients, a swab from a fresh lesion or a
tissue biopsy sample can be submitted for viral culture,
direct immunofluorescence, or PCR for VZV DNA [18].
PORN and ARN are diagnosed based on signs and
symptoms, as well as characteristic funduscopic abnor-
malities [20-21].

Treatment
Localized dermatomal herpes zoster is typically treated
with valacyclovir 1 gram orally three times per day or
famciclovir 500 mg orally three times per day, for a total
duration of 7-10 days [1]. Acyclovir may also be used 
at a dose of 800 mg five times per day, for 7-10 days. If
there is extensive cutaneous involvement or evidence
of visceral involvement, acyclovir 10 mg/kg IV every 
8 hours is recommended until cutaneous and/or visceral
disease is clearly resolving [1]. Corticosteroids are not
recommended for localized dermatomal herpes zoster.

PORN can rapidly lead to loss of vision. Emergent
ophthalmological consultation and rapid initiation of
treatment is necessary [20]. Acyclovir 10 mg/kg IV
every 8 hours in combination with foscarnet 60 mg/kg
IVevery 8 hours is recommended [1]. ARN will typical-
ly respond to acyclovir IV, followed by oral valacyclovir
[1]. 

Patients who develop primary V Z V infection (chicken-
pox) should be treated with acyclovir 10 mg/kg IVevery
8 hours for 7-10 days, and conversion to oral therapy
may be considered once visceral involvement has been
ruled out [1].

In patients with herpes zoster or chickenpox who do
not respond within 10 days of initiating antiviral therapy,
acyclovir resistant VZV should be considered [23]. A
culture of the lesion should be performed and submitted
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for susceptibility testing. Treatment with foscarnet is the
recommended alternative therapy if resistance is docu-
mented.

4. HERPES SIMPLEX VIRUS

Introduction
Herpes simplex virus (HSV) is a double-stranded DNA
virus of the herpesvirus group. The prevalence of adults
in the general population with serum antibodies to HSV- 1
and/or HSV-2 is estimated to be between 60%-80% 
[24] and the seroprevalence of HSV-2 among those 
≥ 12 years of age was found to be 21.9% in one study
[25]. In HIV-infected patients, up to 95% are seroposi-
tive for either HSV-1 or HSV-2 [24] and are at risk for
reactivation disease.

Clinical manifestations
The most common clinical manifestation of HSV-1
infection is HSV orolabialis [26]. Patients typically pre-
sent with a prodrome of sensory symptoms, followed by
oral lesions that progress from papules, to vesicles, to
ulcers, then to crusting lesions. In patients that are un-
treated, the rash typically resolves after 7-10 days.
Lesions can recur multiple times per year.

HSV genitalis is the usual manifestation of HSV-2
infection [27]. Following a prodromal syndrome of pain
and pruritis, lesions similar to HSV orolabialis appear in
the perineal area. Patients may also complain of dysuria,
urethral discharge, and vaginal discharge. In patients that
are severely immunosuppressed including HIV-infected
patients, lesions may appear in atypical locations includ-
ing the buttocks and low back, may be more necrotic and
painful than in normal hosts, and tend to heal slower
[28]. 

HSV can also cause acute retinal necrosis [29], HSV
keratitis [30], HSV encephalitis [31] and herpetic whit-
low [32], in HIV-infected patients. 

Diagnosis
HSV infections are diagnosed clinically based on the
characteristic skin and mucous membrane lesions. If
lesions are atypical, which may occur in patients that are
immunosuppressed, a swab from a fresh lesion or a tis-
sue biopsy sample can be submitted for Tzanck smear,
viral culture, antigen detection, or PCR for HSV DNA
[33].

Treatment
HSV orolabialis and initial or recurrent HSV genitalis
can be treated with acyclovir 400 mg orally three times
per day, famciclovir 500 mg orally two times per day, or
valacyclovir 1 gram orally two times per day, for a total
of 7-14 days [1, 34]. 

For moderate to severe mucocutaneous HSV infec-
tions, initial therapy should be acyclovir 5 mg/kg IV
every 8 hours [1, 34]. Once lesions regress, therapy can
be changed to oral therapy with acyclovir 400 mg orally

three times per day, famciclovir 500 mg orally two times
per day, or valacyclovir 1 gram orally two times per day.
Therapy should be continued until lesions have com-
pletely healed. HSV keratitis is treated with trifluridine
1% ophthalmic solution, 1 drop into the eye every two
hours, not to exceed 9 drops per day, for no longer than
21 days [1]. The recommended treatment for HSV
encephalitis is acyclovir 10 mg/kg IV every 8 hours for
14-21 days [1].

In patients who do not show signs of resolution of
lesions within 7-10 days after starting therapy, acyclovir
resistant HSV should be considered [23].  A lesion cul-
ture should be obtained and submitted for susceptibility
testing. Treatment with foscarnet is recommended if
resistance is documented.

Prophylaxis
Chronic suppressive therapy may be indicated in pa-
tients with frequent or severe recurrences. Acyclovir 
200 mg orally three times per day or 400 mg orally two
times per day, and famciclovir 250 mg orally two times
per day are recommended treatments [1, 24]. Valacyclo-
vir 500 mg orally two times per day may also be given.

5. HUMAN PAPILLOMAVIRUS

Introduction
Human papillomavirus (HPV) is a DNA-containing virus
of the papillomavirus group. Manifestations of HPV can
range from anogenital warts to squamous cell carcino-
ma. The large majority of cases of anogenital warts are
associated with HPV types 6 and 11, though HPV types
40, 42, 53, and others are also associated with anogeni-
tal warts [35-36]. The incidence of anogenital warts is
significantly increased in HIV-infected women com-
pared with women not infected with HIV. The relative
risk of developing condyloma acuminata in HIV-infect-
ed women was noted to be 13.8 in one study [37]. 

HPV is also associated with cervical intraepithelial
neoplasia (CIN) and anal intraepithelial neoplasia (AIN).
The HPV types that are most commonly associated with
CIN and AIN are types 16 and 18, though types 31, 33,
35, 45, and others are also associated with CIN and AIN
[35-36]. HIV-infected women have approximately a five-
fold greater risk of developing squamous intraepithelial
lesions or AIN than HIV-seronegative women [38]. HIV-
infected women may also develop cervical carcinoma,
which is an AIDS defining illness.

Men having sex with men (MSM) in general have
higher rates of anal HPV infection and AIN, and those
patients that are infected with HIV are at even higher
risk [39]. 

Clinical manifestations
Anogenital warts due to HPVinfection present as pedun-
culated lesions that are cauliflower-like in the anogenital
region [40]. Lesions may also be papular, keratotic, or
irregularly shaped. Lesions may have varying colors,
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including lesions that are skin colored, white, or hyper-
pigmented. Lesions are usually multiple and often found
in clusters. Patients may or may not have symptoms,
such as perianal or perivulvar itching. Depending on the
grade of the lesion, patients with CIN and AIN may or
may not have symptoms, which may include bleeding or
itching.

Diagnosis
HPV-associated anogenital lesions are usually diagnosed
based on clinical examination. In women, a thorough
examination of the vulvar, vaginal, cervical, perianal
region, and anal canal should be performed [1]. In men,
examination of the perianal area and anal canal, as well
as the genital area, should be performed. If dysplasia or
malignancy in anogenital lesions is suspected or if there
is uncertainty, diagnosis can be confirmed by biopsy, and
biopsy should be performed earlier in HIV-infected
patients due to the increased risk of dysplasia [1]. There
are currently no guidelines for testing of anogenital
warts for HPV DNA. 

Guidelines for routine Pap smear in women should be
followed [41]. There are currently no formal guidelines
for anal Pap smear testing in HIV-infected men and
women, though anal Pap smear can be considered in
high risk men [39]. If a visible lesion is present, biopsy
should be performed to evaluate for invasive anal cancer.

Treatment
Treatment of anogenital warts in HIV-infected patients is
similar to treatment in patients without HIV infection [1,
42]. Patient-applied treatments are recommended for
uncomplicated external lesions, and consist of topical
Podofilox and topical Imiquimod. Provider-applied
treatments are recommended for complex or inaccessi-
ble lesions, and treatment options include : cryotherapy
with liquid nitrogen, topical trichloroacetic or bichloro-
acetic acids, surgical excision or electrosurgery, laser
surgery, and topical podophyllin resin. 

Management of CIN in HIV-infected patients is not
different from published guidelines [41]. There are cur-
rently no guidelines for the management of AIN, though
treatment of AIN may consist of one or more of the
provider-applied treatments described above for ano-
genital warts [1].

REFERENCES

1. Benson CA, Kaplan JE, Masur H, Pau A, Holmes KK ;
CDC ; National Institutes of Health ; Infectious Diseases
Society of America. Treating opportunistic infections
among HIV-exposed and infected children : recommen-
dations from CDC, the National Institutes of Health, and
the Infectious Diseases Society of America. MMWR
Recomm Rep 2004 ; 53 (RR-15) ; 1-112. Erratum in :
MMWR 2005 ; 54 : 311.

2. Crumpacker CS, Wadhwa S. Cytomegalovirus. In :
Mandell GL, Bennett JE, Dolin R, editors. Principles and
Practice of Infectious Diseases, 6th ed. Pennsylvania :

Elsevier Churchill Livingstone, 2005 : 1790.
3. Jabs DA, Van Natta ML, Kempen JH et al. Character-

istics of patients with cytomegalovirus retinitis in the era
of highly active antiretroviral therapy. Am J Ophthalmol
2002 ; 133 : 48-61.

4. Gallant JE, Moore RD, Richman DD, Keruly J, Chaisson
RE. Incidence and natural history of cytomegalovirus
disease in patients with advanced human immunodefi-
ciency virus disease treated with zidovudine. The Zido-
vudine Epidemiology Study Group. J Infect Dis 1992 ;
166 : 1223-7.

5. Dieterich DT, Rahmin M. Cytomegalovirus colitis in
AIDS : presentation in 44 patients and a review of the 
literature. J Acquir Immune Defic Syndr 1991 ; 4 (Suppl
1) : S29-S35.

6. Rodriguez Barradas MC, Stool E, Musher DM et al.
Diagnosing and treating cytomegalovirus pneumonia 
in patients with AIDS. Clin Infect Dis 1996 ; 23 : 76-81.

7. Arribas JR, Storch GA, Clifford DB, Tselis AC. Cyto-
megalovirus encephalitis. Ann Intern Med 1996 ; 125 :
577-87.

8. Zurlo JJ, O’Neill D, Polis MAet al. Lack of clinical util-
ity of cytomegalovirus blood and urine cultures in pa-
tients with HIV infection. Ann Intern Med 1993 ; 118 :
12-17.

9. Musch DC, Martin DF, Gordon JF, Davis MD, Kupper-
mann BD, The Ganciclovir Implant Study Group.
Treatment of cytomegalovirus retinitis with a sustained
release ganciclovir implant. N Engl J Med 1997 ; 337 :
83-90.

10. Martin DF, Sierra Madero J, Walmsley S, Wolitz RA,
Macey K, Georgiou P, Robinson CA, Stempien MJ ;
Valganciclovir Study Group. A controlled trial of valgan-
ciclovir as induction therapy for cytomegalovirus reti-
nitis. N Engl J Med 2002 ; 346 : 1119-26. Erratum in : 
N Engl J Med 2002 ; 347 : 862.

11. Whitcup SM, Fortin E, Lindblad AS et al. Discontinua-
tion of anticytomegalovirus therapy in patients with HIV
infection and cytomegalovirus retinitis. JAMA 1999 ;
282 : 1633-7.

12. Nguyen QD, Kempen JH, Bolton SG, Dunn JP, Jabs DA.
Immune recovery uveitis in patients with AIDS and
cytomegalovirus retinitis after highly active antiretrovi-
ral therapy. Am J Ophthalmol 2000 ; 129 : 634-9.

13. Spector SA, McKinley GF, Lalezari JP, Samo T,
Andruczk R, Follansbee S, Sparti PD, Havlir DV,
Simpson G, Buhles W, Wong R, Stempien M. Roche
Cooperative Oral Ganciclovir Study Group. Oral gan-
ciclovir for the prevention of cytomegalovirus disease in
persons with AIDS. N Engl J Med 1996 ; 334 : 1491-7.

14. Skiest DJ. Focal neurological disease in patients with
acquired immunodeficiency syndrome. Clin Infect Dis
2002 ; 34 : 103-15.

15. Whiteman ML, Post MJ, Berger JR, Tate LG, Bell MD,
Limonte LP. Progressive multifocal leukoencephalopa-
thy in 47 HIV-seropositive patients : neuroimaging with
clinical and pathologic correlation. Radiology 1993 ; 187 :
2 3 3 - 4 0 .

16. Marra CM, Rajicic N, Barker DE, Cohen BA, Clifford D,
Donovan Post MJ, Ruiz A, Bowen BC, Huang ML,
Queen-Baker J, Andersen J, Kelly S, Shriver S ; Adult
AIDS Clinical Trials Group 363 Team. A pilot study of
cidofovir for progressive multifocal leukoencephalopa-
thy in AIDS. AIDS 2002 ; 16 : 1791-7. Erratum in : AIDS



96 Lebanese Medical Journal 2006 • Volume 54 (2)                                                          C. TSIGRELISet al. – Viral infection in HIV

2003 ; 17 : 281.
17. Berger JR, Kaszovitz B, Post MJ, Dickinson G. Progres-

sive multifocal leukoencephalopathy associated with
human immunodeficiency virus infection. A review of
the literature with a report of sixteen cases. Ann Intern
Med 1987 ; 107 : 78-87.

18. Gnann JW Jr, Whitley RJ. Herpes zoster. N Engl J Med
2002 ; 347 : 340-6.

19. Buchbinder SP, Katz MH, Hessol NAet al. Herpes zoster
and human immunodeficiency virus infection. J Infect
Dis 1992 ; 166 : 1153-6.

20. Engstrom RE Jr, Holland GN, Margolis TPet al. The pro-
gressive outer retinal necrosis syndrome. A variant of
necrotizing herpetic retinopathy in patients with AIDS.
Ophthalmology 1994 ; 101 : 1488-502.  

21. Hellinger WC, Bolling JP, Smith TF, Campbell RJ.
Varicella zoster virus retinitis in a patient with AIDS-
related complex : case report and brief review of the
acute retinal necrosis syndrome. Clin Infect Dis 1993 ;
16 : 208-12. 

22. Elliott KJ. Other neurological complications of herpes
zoster and their management. Ann Neurol 1994 ; 35
(Suppl) : S57-S61.

23. Balfour HH Jr, Benson C, Braun J et al. Management of
acyclovir resistant herpes simplex and varicella zoster
virus infections. J Acquir Immune Defic Syndr 1994 ;
7 : 254-60.

24. Schacker T, Hu HL, Koelle DM et al. Famciclovir for the
suppression of symptomatic and asymptomatic herpes
simplex virus reactivation in HIV-infected persons. A
double-blind, placebo-controlled trial. Ann Intern Med
1998 ; 128 : 21-8.

25. Fleming DT, McQuillan GM, Johnson RE et al. Herpes
simplex virus type 2 in the United States, 1976 to 1994.
N Engl J Med 1997 ; 337 : 1105-11.

26. Simmons A. Clinical manifestations and treatment con-
siderations of herpes simplex virus infection. Journal of
Infectious Diseases 2002 ; 186 (Suppl 1) : S71-S77.

27. Kimberlin DW, Rouse DJ. Genital herpes. N Engl J Med
2004 ; 350 : 1970-7.

28. Tyring SK, Carlton SS, Evans T. Herpes. Atypical clini-
cal manifestations. Dermatol Clin 1998 ; 16 : 783-8.

29. Bonfioli AA, Eller AW. Acute retinal necrosis. Semin
Ophthalmol 2005 ; 20 : 155-60.

30. Holland EJ. Schwartz GS. Classification of herpes sim-
plex virus keratitis. Cornea 1999 ; 18 : 144-54.

31. Tyler K. Herpes simplex virus infections of the central
nervous system : encephalitis and meningitis, including
Mollaret’s. Herpes 2004 ; 11 (Suppl 2) : 57A-64A.

32. Leigh IM. Management of non genital herpes simplex
virus infections in immunocompetent patients. American
Journal of Medicine 1988 ; 85 : 34-8.

33. Storch GA. Skin and mucous membrane infections. In :
Storch GA, ed. Essentials of Diagnostic Virology, 1st ed.
New York : Churchill Livingstone, 2000 : 94-7.

34. Balfour HH Jr. Antiviral drugs. N Engl J Med 1999 ; 340 :
1255-68.

35. Koutsky L. Epidemiology of genital human papilloma-
virus infection. Am J Med 1997 ; 102 : 3-8.

36. Baseman JG, Koutsky LA. The epidemiology of human
papillomavirus infections. Journal of Clinical Virology
2005 ; 32 (Suppl 1) : S16-S24.

37. Conley LJ, Ellerbrock T V, Bush TJ, Chiasson MA, Sawo D,
Wright TC. HIV-1 infection and risk of vulvovaginal and
perianal condylomata acuminata and intraepithelial neo-
plasia : a prospective cohort study. Lancet 2002 ; 359 :
108-13.

38. Sun XW, Kuhn L, Ellerbrock TV, Chiasson MA, Bush
TJ, Wright TC Jr. Human papillomavirus infection in
women infected with the human immunodeficiency
virus. N Engl J Med 1997 ; 337 : 1343-9.

39. Palefsky JM, Holly EA, Ralston ML, Jay N. Prevalence
and risk factors for human papillomavirus infection of
the anal canal in human immunodeficiency virus (HIV)-
positive and HIV-negative homosexual men. J Infect Dis
1998 ; 177 : 361-7.

40. Campion MJ. Greenberg MD. Kazamel TI. Clinical man-
ifestations and natural history of genital human papillo-
mavirus infections. Obstetrics & Gynecology Clinics of
North America 1996 ; 23 : 783-809.

41. Wright TC Jr, Cox JT, Massad LS, Twiggs LB, Wilkinson
EJ ; ASCCP-Sponsored Consensus Conference. 2001
Consensus Guidelines for the management of women
with cervical cytological abnormalities. JAMA 2002 ;
287 : 2120-9.

42. Beutner KR, Wiley DJ, Douglas JM et al. Genital warts
and their treatment. Clin Infect Dis 1999 ; 28 (Suppl 1) :
S37-S56.




