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Approximately 600,000 cases and 360,000 deaths related to AIDS have been reported to the Centers for
Disease Control in the United States.! However, from January 1994 to June 1996, the incidence of AIDS
has finally stabilized, with approximately 15,000 cases per quarter reported.” While AIDS appears to
involve all organ systems, the genitourinary system is both primarily and secondarily affected. This article
reviews the genitourinary manifestations of the human immmunodeficiency virus (HIV) and the most
current treatment options available.

HIV TRANSMISSION

HIV particles have been isolated from blood, plasma, tears, urine, saliva, breast milk, as well as seminal
fluid and pre-ejaculate fluid and cervical and vaginal secretions.>*® The concentration of viral particles has
been found to be greater in the semen than in the vaginal secretions. In addition, the concentration of virus
in the blood is relatively low, and replicates slower in asymptomatic infected patients, while the
concentration is greater and replicates more rapidly during the later stage of the disease.*® The
transmission of HIV; therefore, can occur through blood and blood products, vertically from mother to
child during childbirth, or during intimate sexual contact.>® Sexual contact accounts for 75 to 85% of the
28 million worldwide cases of HIV-infection to date.” Male to female transmission is approximately two
times more common than female to male transmission.*® The cervix is the most likely route of
transmission in the female. Even though the vaginal epithelium is generally a barrier for infectivity,
transmission can still occur by this route if ulcerations are present.

There has been some controversy as to whether male circumcision may have protective qualities from
HIV transmission. From a worldwide analysis, there is a statistically significant association between the
presence of a foreskin and the risk for HIV infection.® These studies report that an uncircumcised male
has a 1.5 to 8.4 time risk of being infected with HIV than if circumcised. The foreskin provides a
protected environment and large surface area for prolonged exposure between the genital epithelium and
the infected genital secretions.’® The uncircumcised penis lack the thick stratum corneum layer which
develops on the glans after circumcision.*? This layer is protective against abrasion and subsequently
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HIV infectivity. In addition, the foreskin is associated with high numbers of lymphocytes and monocyte-
macrophages. These cells are the targets for the HIV virus.""*? Finally, the uncircumcised male is at
higher risk of acquiring other sexually transmitted diseases. These can increase the likelihood of HIV
transmission.”**

The commonly prescribed antiretroviral therapy appears to change the concentration of HIV-
ribonucleic acid in both the blood and seminal fluid. This therapy may reduce the spread of HIV.*

INFECTIONS OF THE URINARY TRACT

While the genitourinary system is both a primary site of HIV infection as well as a site for its
complications, the genitourinary tract is generally protected. According to Miles and associates, urinary
tract infections occur in 17% of patients, while there was a 16% incidence of urologic related symptoms.*
Symptoms of urinary tract infections include dysuria, frequency, urgency, and hematuria, but many
patients are relatively aymptomatic. Escherichia coli, which accounts for up to 80% of urinary tract
infections in the general population, only accounts for 25% of urinary tract infections in HIV-positive
patients. Pseudomonas aeruginosa is found in up to 33%.®'" Bacterial infections are more common in
AIDS patients with CD4 counts of less than 200/ul. ***" In patients with low CD4 counts, neurological
symptoms may also occur. Bladder areflexia and hyporeflexia is a common neurologic complication,
which leads to urinary stasis, and ultimately infection.?*?

Although infection may be present, cultures are often negative. Most AIDS patients take prophylactic
antimicrobials for opportunistic infections causing pneumonia or diarrhea and this renders culture
negativity. Non-bacterial urinary tract infections (yeast, fungal, viral) are also common in this patient
population, especially in patients with low CD4 counts, and negative cultures should alert the urologist to
perform special cultures and stains.*® Urine cultures obtained after prostatic examination or massage are
more likely to be positive as the prostate gland is capable of harboring infectious agents. Therefore, HIV-
infected patients should not just be treated with broad spectrum antibiotics for symptoms and suspected
urine infection, but rather should be treated with antibiotics that are culture-specific.18

Hematuria is often found on urinalysis in many patients with HIV disease who are asymptomatic. In
one study, hematuria was found in 25%, but was rarely found to be clinically significant.?* Thus,
asymptomatic HIV-positive patients with microhematuria do not require urologic evaluation unless
previous urologic history or abnormal renal function is present.

Prostatitis

Prostatitis is a result of urinary stasis due to either a dysfunctional or obstructed urinary system. The
prostate gland usually has its own mechanism of defense for resisting bacterial infections (including
spermine, spermidine, and prostatic antibacterial factor),®% but in the HIV-infected patient, it is
suspected that local immunodeficiency of the prostate fluid allows bacterial invasion.

The incidence of acute bacterial prostatitis is 1 to 2% in the general population, while it is 3% in
asymptomatic HIV-infected patients and 14% in patients with AIDS.?” The diagnosis of prostatitis is
made by history of symptoms, digital rectal exam and by urine culture results. Again, E. coli is the typical
causative agent in the general population, but HIV-infected patients are affected by both typical and
atypical bacteria as well as viral and fungal agents. Other bacterial organisms involved in prostatitis
include: Staphylococcus aureus, Klebsiella pneumoniae, P. aeruginosa, Serratia marcescens, and
Salmonella typhi. S. aureus is often iatrogenically obtained and spread hematogenously®?, while the
gram-negative organisms cause prostatitis via reflux of infected urine into prostatic ducts®.
Mycobacterium tuberculosis and Mycobacterium avium intracellulare, which are responsible for
pulmonary complications in many patients with AIDS, have also been recognized as a cause of prostatitis.
In addition, viral agents such as HIV itself and cytomegalovirus (CMV) have been identified. CMV is
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extremely difficult to treat since it is found intracellularly in the epithelial layer of the genitourinary tract.
Cryptococcus neoformans and Histoplasma capsulatum are fungal organisms reported to cause prostatitis
in this patient population.?®* Due to the ability of the prostate to harbor organisms and the poor
penetrance of antimicrobials to prostate tissue, HIV-infected patients often have persistent subclinical foci
causing relapsing prostatitis. **

Prostatic Abscess

Typically, prostatic abscesses are found in patients with pre-disposing factors such as diabetes mellitus,
previous bladder catheterizations or instrumentations, or urinary obstruction; but, prostatic abscesses are
clearly an emerging problem in the AIDS population.®**® During the first 12 years of the AIDS epidemic
at our institution, only 1 HIV-positive patient had a prostatic abscess, while in the 2 subsequent years, 9
patients were diagnosed.*>** The most common symptoms include acute urinary retention, fever, dysuria,
frequency, and perineal pain.® Clinical signs include and enlarged prostate in 75% of patients with
prostatic tenderness and fluctuant mass noted in 35% and 16% respectively. Urine cultures are usually
negative. In fact, in the 10 patients at our institution with prostatic abscesses, only 1 patient had an
positive initial urine culture.®® Eight patients underwent transurethral unroofing and 62% had positive
operative cultures. Typical and atypical bacteria, as well as fungal agents were found, and it is; therefore,
necessary for the urologist to consider atypical organisms otherwise the diagnosis may be missed. (Table
1)

The most common bacterial agents causing prostatic abscesses in HIV-infected patients are the
Enterobacteriaceae and other gram-negative organisms. Two cases of mycobacterial prostatic abscesses
were also recently reported.® Initial urinalysis and urine cultures will often show sterile pyuria.

Fungal abscesses (H. capsulatum, Aspergillus) have all been documented in AIDS patients and are
usually secondary manifestations of primary infections.®* 33 Therapy includes long-term, anti-fungal
therapy; however, this treatment is not always capable of sterilizing prostatic foci, resulting in relapse.

Transrectal ultrasound is the most sensitive method of diagnosis.** Because antimicrobials penetrate
prostatic tissue poorly, transurethral unroofing is also required. Long-term therapy is essential to avoid
recurrent infection.

VOIDING DYSFUNCTION

There is some controversy as to the degree of urinary symptoms suffered by patients with HIV. Gyrtrup
and colleagues, in a prospective study, concluded that symptoms are fairly modest and that neurological
bladder dysfunction only occurs rarely in the late stage AIDS patient.”> Most urologists; however, have
encountered patients with voiding dysfunction. In fact, it has also been reported that 16% of AIDS
patients present with urologic manifestations (hematuria, dysuria, decreased force of stream, and acute
urinary retention) and that neurological complications are the most frequent component causing urinary
dysfunction.** Neurogenic voiding dysfunction portends a poor prognosis.*? Urgency and incontinence are
often secondary to bladder hyperreflexia caused by and upper motor neuron injury, either from
encephalopathy or AIDS dementia. In a series of 677 AIDS patients, 27% had bladder hyperreflexia.?***
Treatment of hyperreflexia includes anticholinergic therapy. More often, bladder hyporeflexia or areflexia
(45%) are encountered.’??® Areflexia is a result of lower motor neuron injury, usually caused by
malignancy or infection (herpes). This results in urinary retention, stasis, and urinary tract infections.”®
Avreflexia is best treated with clean intermittent catheterization (CIC), but can also be treated with foley
catheterization or suprapubic cystostomy if CIC is impossible. It is essential that patients with urgency,
incontinence, or retention be evaluated by the urologist. Urine cultures are mandatory, and a cystogram
should be performed in symptomatic patients.
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TABLE 1
Diagnostic Modalities and Therapeutic Regimens in Ten Patients with Prostatic Abscesses.
Patient || Age || Method of Initial Operative Surgical Medical
Diagnosis || Culture Culture Treatment Therapy

1 33 DRE Negative || No growth TUR unroofing IV antibiotics

2 43 CT Negative || MAI Perineal drainage/ Antimycobacterial
SPT

3 50 TRUS Negative || No surgery Refused Oral ciprofloxacin

4 35 CT S. No surgery No Surgery Long-term IV

aureus vancomycin
5 33 TRUS Negative || No growth TUR unroofing Long-term
ciprofloxacin
6 42 TRUS Negative || M. TUR unroofing Antimycobacterial
tuberculosis

7 34 TRUS Negative || Enterococcus || TUR Long-term
unroofing/SPT amoxicillin

8 33 CT Negative || No growth TUR unroofing No growth

9 43 CT Negative || Aspergillus Diagnostic IV amphotericin
aspiration

10 68 CT Negative || Enterococcus || Perineal, Long-term
transrectal ciprofloxacin
drainage/SPT

KEY: DRE = digital rectal exam, CT = computerized tomography, TRUS = transrectal ultrasound, MAI =
mycobacterium avium intracellulare, TUR = transurethral resection, SPT = suprapubic tube

Adapted from Trauzzi et al*®, Staiman and Lowe®, and Kay et al**

TESTICULAR ATROPHY

Atrophy of the testicles is usually related to advanced age, alcohol/cirrhosis, and cigarette smoking. In
patients with AIDS, atrophy is the most prevalent AlDS-associated testicular disorder and is related to
chronic illness, prolonged fever, malnutrition and cachexia.**°

The histopathologic changes found in the HIV-positive patient population that are not often found in
the general population include peritubular interstitial inflammation and interstitial fibrosis.*” Vascular
changes, including smaller vessel lumen size and intravascular thrombosis, lead to ischemia and ultimate
atrophy.** Additionally, spermatogenesis is decreased and maturation arrest can occur. *“® Twenty-eight
to 38% of all male patients with AIDS have an abnormal hypothalamic-pituitary-testicular axis causing
atrophy.

430



Staiman and Lowe: Urological Problems with AIDS Patients TheScientificWorldJOURNAL (2004) 4 (S1), 427-437

HIV itself can primarily cause atrophy by having cytotoxic effect on germinal tissue and on Sertoli
cells. HIV is also associated with secondary causes of testicular atrophy. CMV is the most common
infective agent of the testes, and 26% of HIV-infected patients with systemic CMV have testicular
involvement.** Toxoplasma and Mycobacterium have also been reported.

Many HIV-positive/AIDS patients are being treated, often long-term, with a variety of antibiotics and
antifungal agents. In addition, fifteen percent of HIV-positive and 30 to 40% of AIDS patients will also
develop carcinoma during their lifetime.’*® and many will receive chemotherapy. These medications are
known to be gonadotoxic, producing atrophy.*

ERECTILE DYSFUNCTION

Erectile and ejaculatory dysfunction also occurs in HIV-infected patients. Erectile dysfunction is often
caused by psychologic and neurogenic factors. Patients with AIDS may suffer from fatigue and depression;
this leading to decreased libido. Neurogenic factors include infections (viral myelitis/myelopathies),
malignancy, and AIDS dementia. Dobs and associates reported 33% impotence and 66% decreased libido.*
In another study by Tindall and colleagues, difficulty maintaining erections and achieving ejaculation was
the most frequently noted dysfunction in AIDS patients. Seventeen percent could not obtain an erection or
ejaculate at all.** Many patients with AIDS also have hypogonadism and low testosterone levels® and this
may cause decreased libido and erectile dysfunction. Testosterone patches and injections, which are
currently being used to prevent cachexia, have been correlated with a decreased incidence of impotence.*

NEPHROPATHY

HIV disease is associated with a variety of renal syndromes. Mild to moderate proteinuria occurs in 38 to
82% of HIV-seropositive patients while nephrotic-like proteinuria is seen in approximately 10%.%>"2
Fluid and electrolyte changes, including hyponatremia in 12 to 30% (from volume depletion)® and
hypokalemia (from diarrhea, vomiting) are seen and often worsen with progression of HIV disease.”**®
Prompt attention to electrolyte abnormalities may prevent the development of acute tubular necrosis and
subsequent renal failure.>®

HIV associated nephropathy (HIVAN), first reported in 1984, is seen in 5 to 10% of HIV-infected
patients®®*’ and is most commonly seen in black males with a history of intravenous drug abuse.”**®* It is
not usually associated with hypertension. Histopathologic features include diffuse, global sclerosis,
epithelial cell hypertrophy, severe tubulo-interstitial inflammation, edema and dilatation of tubules.>*®
On ultrasound, large, echogenic kidneys are seen, and pelvocalyceal thickening can occur.**®* There is
usually progression to end stage renal disease (ESRD) within 3 to 6 months.®® Patients can be treated by
either peritoneal or hemodialysis®, but hemodialysis does not seem to prolong life in patients with
AIDS® as there is a 95% mortality rate within 6 months.®’

Preliminary studies suggest that treatment of HIVAN with Zidovudine, a thymidine analogue which
decreases HIV replication, may result in clinical improvement of HIVAN®*® and that discontinuations
may cause an irreversible, rapid loss of renal function®.

Sepsis in HIV patients will often cause acute tubular necrosis (ATN) and subsequent acute renal
failure (ARF). ARF is seen in 6 to 20% of AIDS patients who are hospitalized and the mortality rate
approaches 70% in hemodynamically unstable AIDS patients.>® In addition, numerous medications taken
by HIV-positive patients are nephrotoxic and are responsible for ATN and ARF. Trimethoprim-
sulfamethoxazole, which is used as prophylaxis for P. carinii, causes elevation is serum creatinine and
ATN.® Foscarnet, currently used in the treatment of CMV, causes renal alterations which can be
reversible. Other nephrotoxic drugs include cidofovir, and acyclovir.*®
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NEPHROLITHIASIS
Indinavir

Indinavir (Crixivan) is commonly used in the treatment regimen for patients with AIDS. Indinavir acts as
a protease inhibitor. This inhibitor competitively binds to the active site of the HIV protease ultimately
preventing the formation of new viral particles.®®” The usual dosage of indinavir is 800 mg three times
per day. Approximately 80% of the drug is metabolized in the liver and is eliminated in the feces, while
the other 20% is not metabolized and is excreted by the kidneys within 24 hours.®*"? The solubility of the
non-metabolized drug in water is pH-dependent, and is most soluble at pH less than 5.” Since the normal
urinary pH is usually greater than 5, the drug is found to precipitate in the urine as indinavir crystals.

Nephrolithiasis has been recently studied in HIV/AIDS patients taking indinaivir. 2.6 to 4% of
patients on the recommended dose of 2.4 gm/day have symptoms of nephrolithiasis."*®*"*"*"* Most
patients have flank pain which is often, but not always, associated with microscopic hematuria.*®®*"
Indinavir calculi are radiolucent; however, indinavir may act as a nidus for the formation of mixed-type
stones.”"* Calcium oxalate and calcium phosphate may also be present as part of the make-up of these
stones, and thus the calculus may be partly radioopaque.”® Since indinavir has been found at the central
area of mixed-calculi, it is believed that indinavir may be lithogenic, especially in those patients with
underlying metabolic abnormalities.”~"* Intravenous pyelogram, renal ultrasound, or non-contrast spiral
CT scan may be helpful in the diagnosis. In one study which summarized the patient characteristics while
taking this drug, 7% of the patients taking higher doses of indinavir had symptoms of nephrolithiasis.”
Nine percent of the patients stopped using indinavir after the episode of nephrolithiasis. Of those who
continued on their medication regimen, 8% had stone formation recurrence. Kopp and colleagues recently
reported on 240 patient receiving indinavir as part of their therapeutic regimen compared to a 40 patient
control arm.”* Twenty percent of patients had urinary indinavir crystals confirmed by mass spectrometry
and high-performance liquid chromatography. They noted that 8% of patients receiving indinavir had
urinary symptoms with 3% actually having nephrolithiasis. Five percent also had crystalluria with either
dysuria or flank pain. One third of these actually had intrarenal sludging visualized radiographically.
None of the patients in the control arm had crystalluria or nephrolithiasis.

Initial reports suggest that patients with indinavir calculi may be treated conservatively with hydration,
analgesia, and a 1 to 3 day interruption in indinavir ingestion.”” Daudon et al report that 83% had stone
passage with conservative therapy while only 17% needed stone extraction.”” The most recent report by Bruce
et al; however, suggests that surgical intervention is often required to relieve both obstruction and pain.”

In a study of 11 patients at our institution taking the recommended dosage of indinavir, all 11 patients
required temporary stenting, usually external, for relief of obstruction and pain within 12 to 48 hours.

In order to help prevent stone formation in patients taking indinavir, increased fluid intake is
essential. The pharmakokinetics of this medication indicate that with a daily urine output of 1500 cc, the
urinary concentration of indinavir is 0.2 to 0.3 mg/ml. This is the limit of solubility of indinavir at a
urinary pH of 5. At higher pH, the solubility is even less. The normal urinary pH is often between 5.5 and
8; however, it is difficult to maintain a low urinary pH such as 5. Low urinary pH is also associated with
uric acid stone formation, and in the case of indinavir, may also result in hypocitraturia and calcium
oxalate supersaturation.” An increased urine output would decrease the concentration of indinavir in the
urine, making it soluble at a higher pH.”

For patients with indinavir stones/sludging causing high-grade obstruction, it is our recommendation
that these patients should be treated with temporary stenting. Often at the time the procedure, an actual
stone is not visualized but rather a large amount of sediment is present in the ureter. In these patients, an
open-ended ureteral catheter may be placed for 1 to 2 days until the patient is afebrile. This is
subsequently removed at the bedside; therefore, not warranting another procedure. Patients with a history
of calculi are strongly suggested to increase fluid consumption as this may decrease their risk of both
indinavir, and mixed-type calculi. Patients are not required to discontinue their treatment regimen, but are
warned of the future risk of stone formation while on this medication.
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NEOPLASMS
Kaposi’'s Sarcoma

Kaposi’s sarcoma (KS), a disease of the reticulendothelial system, has been the most common malignancy
associated with AIDS.”®"" Recently, there appears to be a decreasing incidence of these lesions. Previously
approximately 4% of patients diagnosed with AIDS will have KS as their presenting symptom®, 30% will
develop it during their illness, and approximately 20% will eventually develop genital lesions.” It appears
that a herpes virsus (KSHV) or CMV may be related to the development of KS in this population.’®*

Clinically, KS appears as a purple, papular, plague-like, or ulcerated lesion found on the penis or
scrotum. Other areas of cutaneous involvement and/or systemic involvement are also noted. The kidney
is a rare site, as less than 10 cases have been reported in the literature.?? All cases were of homosexual
males who had cutaneous and multifocal visceral involvement.

Presentation with KS of the penis as a primary presentation of AIDS usually represents widespread
disease. KS can cause pain and edema, as well as irritative and obstructive voiding symptoms.'” Urinary
retention is possible™, especially with lesions of the urethral meatus®, and urinary diversion with
suprapubic cystostomy may be required until treatment is planned. Due to the arteritis and arterial
occlusion caused by this disease, KS of the penis can eventually progress to gangrene.®

Treatment for KS is based on the size of the lesion, its location, and the evidence of systemic
involvement.”® Small lesions of the penis can be locally excised, removed with laser therapy or
radiated’®®®, while larger lesions are best treated with radiation therapy. Early, vascular KS lesions appear
to be treated more effectively with radiation therapy than lesions that are older and indurated.®
Disseminated KS is treated with chemotherapy; doxorubicin, bleomycin, and vincristine, with a total
response rate of 88%, seems to have the best efficacy with the least toxicity. *#” Alpha-interferon has also
had varied success (20 to 50%) but is not as efficacious in patients with CD4 counts of less than 600.2%
Recently, the protease inhibitor, ritonavir, was found to cause improvement or resolution of KS lesions in
5/5 patients.®® The mechanism of action is not clear at this time, but it has been proposed by the
investigators that a decreased viral load improves immunologic function and this negatively influences
KS growth. Further investigation with large, controlled studies is required.

Testicular Malignancy

Testicular neoplasms are the third most common AIDS-associated malignancy, following KS and non-
Hodgkins lymphoma.* The incidence of testicular malignancy in the non-HIV populations is 0.004%
while it is 0.2% in those with HIV (especially black and hispanic patients).**#*% The usual association
with the formation of testicular malignancies (cryptorchidism) is not seen in this population. While
seminomatous-type tumors are most common in the general population®, non-seminomatous tumors are
more common in HIV-positive patients.’*®***® Fortunately, most tumors are either stage | or Il, and
respond equally as well as those found in non-HIV-infected patients.

Seminomatous tumors respond well to radiation therapy®, while non-seminomatous tumors are
usually treated with chemotherapy. Treatment in this population is controversial. Some suggest
surveillance for all stage | tumors in AIDS patients because treatment can further potentiate
immunosuppression.”® Conversely, asymptomatic HIV-positive patients should be offered all treatment
options as most will tolerate therapy well. * Tumor relapse has been reported with decreasing
immuqi)logic status®™, but most patients will die from HIV related complications before relapse can
occur.
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Lymphoma

Lymphoma accounts for 5% of testicular malignancies® and occurs with increasing frequency in patients
older than 50 years.” If a primary B-cell lymphoma is found in a person younger than 50, it implies
compromised immunologic status, most likely, AIDS.®® The most common presenting symptom is
testicular enlargement” and bilateral testicular masses also suggest the diagnosis. Histopathologically,
diffuse histiocytic lymphoma is seen.® At the time of diagnosis, the disease is often widely metastatic.
Lymphoma also affects other parts of the genitourinary system including the kidneys (6 to 12%)®, and
ureters. Urinary obstruction can occur, causing anuric renal failure, which may require ureteral stenting or
percutaneous nephrostomy placement.*®%

Most lymphomas can be treated with radiation therapy, with or without adjuvant chemotherapy.
These tumors are responsive to chemotherapeutic agents with a 2 year disease-free survival being 50 to
80%.% After temporary remission; however, a rapid course of the disease transpires.

CONCLUSION
HIV both primarily and secondarily affects virtually every part of the genitourinary system. As patients

with HIV/AIDS are living longer lives due to markedly improved therapy, it is important for the urologist
to be familiar with these manifestations, and the treatment options available.
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