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ABSTRACT

HIV positive hemophiliacs have specific dental needs. This patient population not
only requires special consideration for invasive procedures, but is at considerable risk for
development of serious intra oral pathology. The dental treatment, oral manifestations,

infection control, as well as the epidemiology and biology of HIV will be discussed.



HISTORY

Historically, hemophilia has been recognized as an entity since Biblical times and was
one of the first human genetic diseases to have been reported (Rosner, 1969). The report
by John Otto in 1803 is generally accepted as the first in the medical literature to arouse
general interest. He noted the pattern of transmission of the disorder to males through
unaffected females, and described the bleeding symptoms and potential treatment regimens.
Otto’s paper attracted interest on both sides of the Atlantic, giving rise to several reviews
and many individual case reports and family studies (Scriver 1989).

The first major review of this subject was compiled by Nasse in 1820 (Nasse 1820).
He asserted that the bleeding tendency occurred only in males and was transmitted to them
by normal females through their marriage with normal males. No mention was made of the
possibility that a bleeder male could pass the disease to ostensibly normal daughters and
thence to bleeder grandsons (Scriver 1989).

The first recorded usage and therefore presumably the invention of the term
Haemophilie was by Hopff in 1828 (Hopff 1828). The cases referred to in this dissertation
were four brothers who variously bled to death following trivial injury, or in the last case,

a ruptured tumor of the thigh (Scriver 1989).



In 1893, Almroth Wright discovered the prolonged clotting time of hemophilic blood
(Wright 1893). Whereas normal blood took 5 1/2 to 6 minutes to clot in a capillary tube,
blood from a boy with severe hemophilia took over 10 minutes to clot. Thomas Addis
(Addis 1910,1911), showed that the prolonged clotting time of hemophiliac blood could be
corrected by a fraction from normal blood. This fraction was studied by Patele and Taylor
in 1937 and termed antihemophilic globulin (AHG) (Petele 1937, Taylor 1937).

A further advance came when quantitative assays were devised for measuring the
correcting fraction (Merskey 1951). Hemophilia came to be defined as the condition
resulting from deficiency of AHG, inherited in an X-linked manner, although also occurring
in sporadic cases due to new mutations (Scriver 1989). The decreased factor VIII in
association with hemophilia A was first discovered in 1947 (Brinkhaus 1947) and the
decrease in factor IX in Christmas disease, or hemophilia B, was discovered in 1952
simultaneously when three groups reported that classic X-linked hemophilia itself could be
due to a deficiency of more than one factor (Aggeler 1952, Biggs 1952, Schulman 1952).
This was based on finding cross-correction of the clotting defect in some hemophiliac’s
blood by that from other clinically identical cases. The vast majority of hemophilias are now
known to be caused by a deficiency of one of two X-linked factors: Factor VIII deficiency
(hemophilia A) is responsible for approximately 85% of all hereditary bleeding disorders,
while Factor IX deficiency (hemophilia B) accounts for most of the remainder.

In 1953 Larrieu and Soulier (Larrieu, Soulier 1953) discovered that patients with the

autosomal dominant bleeding disorder first described by E. von Willebrand in 1926 (von



Willebrand 1926) also had low factor VIII levels in their blood. It was subsequently shown
that an antigen detected by antiserums against partially purified factor VIII was reduced in
the blood of patients with von Willebrand (vWD) disease but present in that of hemophilia
A patients (Zimmerman 1971). This antigen was termed factor VIII-related antigen
(VIII:Ag) and gave rise to the idea that factor VIII and its related antigen are a single
entity with multiple functions. This hypothesis, however, conflicted with the genetic
evidence and also with a growing body of biochemical data showing that the factor VIII
coagulant activity could be separated from the related antigen (Thelin 1961, Zimmerman
1973, Rick 1973, Bloom 1973).

A full understanding of the pathophysiology and genetics of these various disorders
was long delayed by the difficulty of purifying factor VIII and IX to homogeneity.
Eventually this problem was surmounted in conjunction with the cloning of the gene for
factor VIII (Gitschier 1984, Wood 1984, Toole 1984, Truett 1985). It is now clear that
Hemophilia A is due to any one of a series of possible defects in the factor VIII gene which
is located in the X chromosome as is the gene for factor IX which is responsible for
Hemophilia B (Chen 1985). Von Willebrand disease however is caused by defects in a gene
coding for von Willebrand (vWF) factor located on the short arm of chromosome 12
(Verweig 1985). The low factor VIII levels in vWD are explained by the observation that
vWF acts as a protective carrier for factor VIII so that depressed levels of vWF in some
manner lead to lower levels of factor VIII (Scriver 1989).

Early therapy of hemophilia was supportive, but following the observation that

plasma corrected the clotting time of hemophilic blood, treatment evolved to include



transfusion with whole blood and plasma to achieve improved clotting function in the 1930’s
(Patek 1937). The modern era of hemophilia treatment began in 1964 with the discovery
of cryoprecipitate (Pool 1964) and shortly thereafter with the introduction of clotting factor
concentrates (Tullis 1965, Abidbaard 1966).

Concentrated preparations of factor VIII became commercially available in 1965, and
were soon widely used in the United States and throughout the world to treat Hemophilia.
The development of these concentrates represented a tremendous therapeutic advance
(Roberts 1989). This and the development and implementation of hemophilia centers and
home care represent the two major advances in the therapy of hemophilia since the mid-
1960’s (Aronson 1988). The enthusiasm that greeted the development of concentrates was
only mildly dampened by the early realization that all factor VIII products were
contaminated with hepatitis viruses and by the resulting epidemic of hepatitis B and non-A,
non-B hepatitis among people with hemophilia. Although 90% of the patients severely
affected with hemophilia eventually became seropositive for hepatitis B antibody and
although non-A, non-B hepatitis was thought to develop in virtually 100%, the consequences
of chronic liver disease were considered to be acceptable, given the alternative risk of
hemorrhagic complications. Nevertheless, attempts by the manufacturers of factor VIII
products to inactivate hepatitis viruses and other viral contaminants were welcomed at about
the same time (1979) the acquired immunodeficiency syndrome (AIDS) began to receive
increasing attention, especially the possibility that it was due to a virus that could be
transmitted by blood and blood products. From the retrospective analysis of stored serum

samples we now know that human immunodeficiency virus (HIV) seroconversion occurred



in some patients with hemophilia as early as 1978 (Roberts 1989), with the first cases of
AIDS being recognized in 1982 (C.D.C., 1982).

The next major improvements in replacement therapy were a result of attempts to
limit transfusion-related viral infections during the 1980’s (McCDougal 1985, Mannucci
1988). Although pasteurized factor VIII products were prepared as early as 1979, their
initial supply was limited, clinical trials of their efficacy against hepatitis had not been
completed, and HIV was not identified as the causative agent of AIDS until 1984 (Schimpf
1987). Factor VIII preparations that had been heated in the lyophilized state to inactivate
hepatitis viruses became available in 1983. Some physicians favored their immediate use
in the hope that the then putative AIDS agent would also be inactivated but unheated
concentrates continued to be used until 1985. In 1985 the genes for both factor VIII and
factor IX were cloned (Eaton 1984, Vettar 1984, Tool 1984, Yoshitake 1985), and in 1989

recombinant factor VIII was first used clinically (White 1989, Schwartz 1990).



EPIDEMIOLOGY OF PEDIATRIC HIV INFECTION

The first cases of the acquired immunodeficiency syndrome (AIDS) in children were
reported to the Centers of Disease Control (CDC) in 1982. Since that time over 4,000 cases
of AIDS in children under 13 years of age have been reported. Of those 4051 cases
reported as of September 1992, 5 percent or 183 cases have been in patients with
Hemophilia or coagulation disorder and 7 percent or 303 have been in recipients of blood
transfusions of blood components or tissues. AIDS is now among the top ten leading causes
of death in children over 1 year of age (Kilbourne 1990).

Children in the United States have acquired HIV infection primarily through two
routes: perinatally (mother to infant) and transfusion of blood or blood products. In most
developed countries, transmission of HIV through blood products virtually ended in 1985
when donor screening for HIV antibody began (Ward 1988). Both donor screening and
heat treatment of blood clotting factor products have virtually stopped most new infections
in persons with hemophilia (CDC 1988). In the United States, only two children with AIDS
following HIV infection acquired from screened blood have been reported to CDC. In
these cases, the donors were seronegative at the time of donation, but later
seroconverted.Only 18 cases in persons with hemophilia receiving heat-treated factor
products have been published. The demographic characteristics of children with transfusion-
acquired AIDS reflect the characteristics of children receiving transfusions. In the United

States, most children with transfusion-acquired AIDS were transfused in infancy as a result



of perinatal problems such as prematurity or congenital abnormalities. There is a slight
male predominance (Table 1). In a study of blood transfusion practices, male infants were
more likely to receive transfusions than were female infants (Freidman 1980). In contrast
to children with perinatally acquired AIDS, most children with transfusion-acquired AIDS
are white; however, compared with the U.S. population, blacks and Hispanics are also
overrepresented among children with transfusion-acquired AIDS.  Although little
information exists on the race distribution of persons receiving transfusions, minority
children are more likely to suffer from perinatal morbidity (NCHS 1989) and may be more
likely to receive transfusion in infancy (Rogers 1992).

Children with clotting factor disorders have also been at increased risk for HIV
infection and account for 5% of pediatric AIDS cases and 31% in adolescents in the United
States. Since most cases occur in persons with sex-linked genetic disorders, 98% of these
cases occur in males. Racially, they are more reflective of the U.S. population: 68% are

white, 13% are black, 17% are Hispanic, and 2% are of other race/ethnicity (Rogers 1992).



TABLE 1 Demographic characteristics of children (less than 13 years of age) with AIDS
reported to CDC as of December 31, 1990 by transmission category, Un

Demographic Perinatal Transfusion Hemophilia Unknown

characteristic | n=2,327 acquired n=139[No.(%) | n=68 [No.(%)
[No.(%) n=252 [No.(%)

Sex

Female 1,158 (50) 90 (36) 32 34 (50)

Male 1,169 (50) 162 (64) 136 (98) | 34 (50)

Race

White 366 (16) 133 (53) 95 (68) 8 (12)

Black 1,326 (57) 56 (22) 18 (13) 39 (57)

Hispanic 617 (27) 58 (23) 23 (17) 21 (31)

Asian/Indian 10 (<1) 52) 3 0

Unknown 8 (1) 0 0 0

Age at

diagnosis of

AIDS

Median 12 months 4.75 years 10 years 10 months

Range 1 mo-11 yrs 4 mos-12 yrs 13 mos-12 yrs | 1 mo-12 yrs

The geographicdistribution of transfusion-acquired and hemophilia-associated AIDS
cases has been more diffuse compared with perinatally acquired cases. Whereas 57% of
perinatally acquired cases come from New York, New Jersey and Florida, 40 states have
reported transfusion acquired and/or hemophilia-associated cases and the top three states
account for about 40% of the cases (Rogers 1992). The age at diagnosis of AIDS in these
three groups of children (perinatal, transfusion-acquired, and hemophilia) reflects the age
at the time of infection and the incubation or latency period of the disease. Transmission

of HIV from mothers to their infants takes place during gestation, labor and delivery, or



(rarely) in the post partum period through breastfeeding (Rogers 1989). The median ageat
diagnosis of perinatally acquired AIDS cases reported to CDC was 12 months, and 80% of
these cases were in children under age 3 years at the time of diagnosis. Because most
children with transfusion-acquired AIDS were infected from blood transfusions in infancy,
this disease has also largely affected infants and toddlers; however, nearly all cases being
reported today received their contaminated transfusion at least 6 years ago, and thus are
largely school-aged children. The median age for all reported children with transfusion-
acquired AIDS is 4.75 years; the median age for those children diagnosed in 1989 and 1990
is 7.4 years. AIDS cases in children with hemophilia have largely been in those who were
school-aged: their median age is 10 year (Rogers 1992).
Transfusion-associated Transmission

Transfusion of blood or blood components from an HIV-infected donor is a highly
efficient mode of transmission. Over 90% of persons receiving an HIV-seropositive unit
acquire the infection (Ward 1987, Gonegan 1990). Both cellular and plasma components
of whole blood have transmitted HIV infection (Curran 1984). Immunoglobulin
preparations including Rh factor have not transmitted HIV because the fractionation
process used to prepare these products effectively removes HIV by partitioning and
inactivation (CDC 1987).

Persons receiving multiple transfusions between 1978 and 1985 were at greater risk
HIV seroprevalence rates of 4-8% have been detected in leukemic (CDC 1987),
hemodialysis (Peterman 1986), and other patients receiving multiple transfusions during this

period (Jason 1985).CDC has estimated that approximately 12,000 transfusion recipients in



the United States who survived their underlying disease acquired transfusion-associated HIV
infection between 1978 and 1984 (CDC 1987).

Since donor screening was implemented in March 1985,2 pediatric cases of AIDS
following infection acquired from blood that was screened HIV negative have been reported
to CDC as of January 1991 Ward et al. (Ward 1988) estimated the rate of HIV infection
in screened blood to be 0.003% (26/1,000,000 transfusions). In a study of 4,163 cardiac
surgery patients who were tested for HIV antibody before and after receiving blood
transfusions, Cohen et al (Cohen 1989) also found that the risk of transmission of HIV by
transfusion of screened blood was 0.003% (30/1,000,000 units). Based on estimates of the
chance that blood will be donated during the "window period" (time period shortly after
HIV infection when antibody is not yet detectable), Cumming et al (Cumming 1989)
estimated that the transfused patient receiving the average transfusion (5.4 units) had odds
of 1:28,000 of contracting HIV infection from the transfusions (Cumming 1989).

HIV has also been transmitted through transplantation of bone, kidney, liver, heart,
pancreas and possibly skin (CDC 1988). HIV infection acquired through artificial
insemination has also been reported, although the risk of acquiring infection following
nonsexual exposure to infected semen is unclear. The U.S. Public Health Service (CDC
1988) recommends that all tissue and organ allograft donors as well as blood and semen
donors be evaluated for risks associated with HIV infection and tested for HIV antibody
(Rogers 1992).

Hemophilia-associated HIV Infection

Many persons with coagulation abnormalities, primarily hemophilia, require clotting
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factor replacement derived from plasma pools donated by hundreds or even thousands of
different individuals. Because clotting factor concentrate users were exposed to plasma of
so many donors, the chance of having one or more exposures to HIV was enormous until
1985 when HIV antibody screening of donors and heat treatment of the lyophilized factor
concentrate began. As a result, many of the estimated 15,500 persons with hemophilia A
or B were infected with HIV. A study conducted by the National Hemophilia Foundation
tested 7,214 patients between 1985 and 1989; 50% (3,633 of 7,214) were HIV seropositive
(Drummond 1986). Because clotting factor concentrates are manufactured by a small
number of suppliers for use throughout the country and internationally, HIV-infected
persons with hemophilia are found in all geographic areas (Drummond 1986). The classic
epidemiologic paradigm that applies to this aspect of the HIV epidemic is that of a point-
source contamination with widespread distribution of a tragically tainted product. Although
the HIV epidemic in persons with hemophilia essentially ended with the eradication of the
contamination at is source, the AIDS epidemic that followed will be with us for years
(Rogers 1992).

Both factor VIII and factor IX concentrates have transmitted HIV (Jason 1985). In
the United States, up to 80% of persons with hemophilia receiving large-pool, non-heated
factor products from plasma donated before HIV screening have developed antibody to
HIV (Jason 1985). More severe hemophilia and greater factor usage have been associated
with a greater risk of HIV infection. Persons with hemophilia treated exclusively with
cryoprecipitate appear to have had a lower risk of exposure to HIV and subsequent

infection (Kletzel 1987).
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Some investigators have speculated that, in some cases, persons with hemophilia may
have become "immunized" by receiving HIV inactivated during the preparation or storage
of unscreened, non-heated factor products (Eyster 1985). However, in one study, 55 of 56
HIV seropositive persons with hemophilia were also culture positive, indicating active
infection (Jackson 1988).

Sexual transmission from HIV-infected men with hemophilia to their female sex
partners, with subsequent perinatal transmission to their infants, is also a problem for these
men and their families. Approximately 10-20% of the long-term female sex partners of
HIV-infected men with hemophilia have acquired HIV infection through heterosexual
contact (Kreiss 1985). As of December 31, 1990, CDC had received reports of nine children
with AIDS whose mothers acquired HIV infection from men with hemophilia (Rogers

1992).
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ORAL PATHOLOGY AND ITS TREATMENT

Fungal Infections
Oral Candidiasis
Erythematous/Pseudomembranous
Topical - 1. Nystatin (100,000 unit troche 3x/day)
2. Mycostatin (200,000 unit pastille 4-5x/day)
3. Clotrimazole (Mycelex Troche 5x/day)
4. Gynelotrimin (Vaginal Troche 1x/day orally)

[

. Ketoconazole (1-2 200mg tab 1x/day)
2. Fluconazole (1 100mg tab 1x/day)

Systemic -

Angular Chelitis

Topical - 1. Nystatin
Creams 2. Clotrimazole
3. Ketoconazole

Viral
Hairy Leukoplakia (E.B. Virus)
1. Acyclovir (2.5-3.0g/day for 2-3 weeks)

Herpes Simplex
1. Acyclovir (1000-6000 mg/day x 7-10 days)
2. Phosphonoformate (Foscarnet)

Herpes Zoster 1. Acyclovir (800mg 5x/day x 7-10 days)

[oey

Human Papilloma Virus 1. Surgical Excision

Bacterial

Periodontal Disease 1. Thorough debridement with Betadine
2. Oral Hygiene with Betadine rinse
3. Peridex
4. Metronidazole (Flagyl)(250mg 4x/day)
5. Clindamycin (300mg 3x/day)
6. Augmentin (250mg 3x/day)

Idiopathic
Aphthous Ulcer

Topical Steroids
1. Fluocinonide (Lidex)(0.05% in orabase gel 6x/day)

13



2. Clobetasol (Temovate) 0.05% in orabase gel (3x/day)
3. Dexamethasone (Decadron) (0.5mg/ml rinse 3x/day)

Xerostomia
1. Stimulate salivary flow with sugarless gum, candy,
2. Artificial saliva
3. Topical fluoride
Malignancies

Kaposis Sarcoma
1. Chemotherapy with radiation therapy

Lymphoma
1. Chemotherapy with radiation therapy

14



THE BIOLOGY OF HIV

HIV is a retrovirus of the lentivirus family. The genes of a retrovirus are encoded
in RNA and must be converted to DNA within a host cell before renewed viral expression
occurs (Glick 1990). It became apparent that this virus was unique inasmuch as it
proliferated within the cells of the immune system and markedly impaired their function.
Other viral infections have been known to depress the immune system (Stichm 1986), for
example, cytomegalovirus, Epstein-Barr virus, and measles, but none with the relentlessness
and irreversibility of HIV. This is primarily because the T helper cell has a viral receptor
(the CD4 antigen) for this virus, and this cell is central to most immunologic reactions.
Thus the virus infects and destroys the very cell that should be protecting the host from the
viral infection. In addition, monocytes and macrophages, which also express the CD4
antigen, can also become infected and functionally compromised (Stiehm 1991).

It is clear that HIV can destroy the immune system without the aid of other
organisms. However, other infections may precipitate and accelerate immunologic
deterioration (Stiechm 1991).

While the Immunologic alterations in pediatric AIDS (e.g., AIDS in children younger
than 13 years) are in general similar to those of young adults, there are significant
differences. Indeed, most of the clinical abnormalities in HIV infection, particularly the
great susceptibility to opportunistic infection, can be directly related to defective cellular
immunity to one or more invading pathogens. Other manifestations, inciuding bacterial

infections associated with poor antibody production, propensity toward malignancy,
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lymphoid intefstial pneumonitis, and immunoregulatory abnormalities such
athrombocytopenic purpura and glomerulonephritis, may result from diminished T cell
accessory or surveillance function. In general, the course of the disease is determined by
the degree of T-cell attrition (Stiehm 1991).

The first step of HIV entry into a target cell is the binding of a specific glycoprotein
(gp 120), which protrudes from the viral membrane, to a specific receptor (CD4) situated
on the membrane of the target cell (Landau 1988). After the initial binding to CD4, the
viral membrane fuses with that of the target cell, and the virus enters the cell (Stein, 1987).
Inside the target cell, a proviral DNA is formed when the viral enzyme reverse transcriptase
catalyzes the formation of a double-stranded DNA copy from the original viral RNA
(Wong-Stall 1987). This proviral DNA then becomes incorporated into the DNA of the
target cell (Glick 1990).

Infected cells essentially become small factories for viral production and slowly cease
to perform their original functions. Depletion and dysfunction of the target cells occur via
various mechanisms (Yarchoan 1989), including formation of multinucleated giant cells
(syncytium), balloon degeneration, and eventually cell death (Levy 1989).

A variety of cells have been shown to be infected with HIV, including hematopoietic
cell lines such as T-helper lymphocytes, B-lymphocytes, monocytes/macrophages,
promyelocytes, and stem cells; gastrointestinal cells; brain cells; cells of the skin and other
cell types (Levy 1989). The T-helper lymphocyte, or T4 cell, appears to be the preferred
target cell for HIV (Kletzmen 1989). The normal function of T-lymphocytes includes host

protection against viral, fungal, and protozoal infections and B-lymphocyte regulation and
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depression of neoplastic growth. Thus, with few or nonfunctioning T-lymphocytes, the body
is highly susceptible to opportunistic infection and neoplasms. A healthy individual will
have a T4 cell count of 600 to 800 cellsymms (Lui 1988). Signs and symptoms of HIV
disease usually occur when the T4 cell count is below 400 cells/mma (Glick 1990).

All lentiviruses as their name implies cause a disease with a long incubation period.
The mean incubation period from HIV infection to the development of AIDS currently is
estimated to be 5 years (Longini 1989).

Most new infections with HIV are asymptomatic; however, a self-limiting acute
mononucleosis-like HIV syndrome may occur. Both the acute HIV syndrome and
asymptomatic infection are followed by the production of anti-HIV antibodies, which
usually appear 8 to 12 weeks after infection. Rarely, seroconversion does not occur until
several months or even years after infection. After seroconversion, an asymptomatic phase
exists that, in adults, may span from several months to years, with a median incubation
period estimated at approximately 10 years (Bacchetti 1989, Munoz 1989). Some perinatally
infected infants may fail to produce significant levels of anti-HIV antibody following the loss
of maternal antibodies and may be at higher risk for developing AIDS (Andiman 1989).
Retrospective studies of children with AIDS who were infected perinatally with HIV suggest
that the median time between exposure to HIV and the onset of clinical symptoms is
between 8 and 10 months (Krasinski 1989, Rogers 1987).

Since HIV entered the pediatric population relatively recently, these retrospective
studies are necessarily biased toward the identification of children with the shortest

asymptomatic stages. The longest asymptomatic period reported in these studies was 7.3
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years. As the time since HIV first appeared in the pediatric population lengthens, it is
likely that the median asymptomatic phase will also lengthen. Long-term prospective of
studies of HIV-infected infants are needed to delineate more accurately the natural history
of HIV infection in children (Rosenberg 1991). Children infected after the newborn period
(e.g. hemophiliacs) more closely resemble adults with HIV infection and have a slower, less
severe course than do perinatally infected infants (Stein 1991).

The common denominator of infection with the human immunodeficiency virus
(HIV) is a profound immunosuppression in children, rendering the host susceptible to the
development of a variety of opportunistic infections and neoplasms. The virus also exerts
other direct and indirect effects on the host that may be seen quite dramatically in infants
and children during development stages of different organ systems such as the central
nervous system (Rosenberg 1991).

It should be pointed out in discussing immunopathogenesis of HIV infection that
infants and children often develop a wide spectrum of HIV-related disease prior to the
appearance of serious immunologic impairment and resulting opportunistic diseases. To be
sure, they ultimately develop profound immunosuppression together with its serious
consequences. However, more so than in the fully developed adult, HIV seems to have an
extremely deleterious effect on the developed fetus and infant in addition to and not directly
related to immunosuppression (Rosenberg 1991).

The hallmark of immunodeficiency in AIDS is a selective depletion of CD4+
helper/inducer T lymphocytes (Fauci 1988). The CD4+ T lymphocyte is a central cell in

the immune response and closely regulates other immune cells, which include
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monocyte/macrophages, cytotoxic T cells, natural killer cells, and B cells (Gendelman 1992).
HIV gains entry into the body via direct bloodstream inoculation (blood or blood products.)
HIV attaches to the CD4 molecule, a high-affinity receptor, on helper-inducer T cells,
monocytes, and other cells of the monocyte-macrophage lineage (Ho 1987, Fauci 1988,
Weber 1988).

The ability of HIV to kill T helper cells has been assumed to be the central
immunopathologic event in HIV infection (Levy 1988). The selective loss of helper/inducer
T cells during HIV infection results in opportunistic infections, neoplasms, and inevitably
death of the virus-infected host. There are numerous postulated mechanisms for CD4+ T-
lymphocyte depletion. These include direct cytotoxicity resulting from productive viral
infection, and killing (Schnittman 1989, Ho 1989, Brinchmann 1991) from indirect
mechanisms. (Zagury 1986, Klatzmann 1986, Lynn 1988, Cloyd 1991, Hoxie 1936,
McDougal 1985, Hildreth 1989, Valentin 1990, Pantelo 1991, Chang-Meyer 1988, Fenyo
1988, De Rossi 1986, Ziegler 1986, Stickler 1987). In support of the former is the
demonstration of high numbers of CD4+ T Lymphocytes infected by HIV in blood.
However, the number of productively infected cells in blood is low. HIV-specific RNA is
detected in 1/10,000 to 1/1000,000 circulating leukocytes (Harper 1986, Schnittman 1989).
Indeed, the paucity of viral RNA-expressing cells in blood makes other mechanisms for
CD4+ T-lymphocyte depletion possible. The normal turnover of T lymphocytes in the body
is rapid and one would expect that the T-cell pool would compensate for the numbers of
productively infected and subsequently killed lymphocytes. Furthermore, the in vivo

environment is not very conducive to supporting productive and efficient viral replication.
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In hematopoietic tissues, immature CD4+ progenitor cells continually divide but are poorly
differentiated, while their circulating progeny are quiescent and respond to only a few
specific activation signals. In lieu of these observations, indirect mechanisms for CD4+ T-
cell destruction during disease are proposed by numerous investigators and supported by
experimental analyses (Gendelman 1992).

The high levels of accumulated unintegrated HIV DNA in infected cells may
produce cytopathicity, based on the known association between unintegrated DNA and cell
death in avian and spleen leukosis virus-infected cells (Weller 1980, Keshet 1979). HIV
does not usually allow superinfection, and the high numbers of latent PBMCs demonstrate
on average one to two copies of proviral DNA (Schnittman 1989). Alternatively, HIV may
induce terminal differentiation of the infected T4 cell, leading to a shortened lymphocyte
life span (Zagury 1986, Klatzman 1986). This may occur, for example, by induction of host
cell membrane permeability changes (Lynn 1988, Cloyd 1991). Indeed, Lynn et al
demonstrated that following productive HIV infection the cell membrane becomes more
permeable to small cations and that phospholipid synthesis decreases. Furthermore,
temporal studies have recently shown that acute HIV infection affects host-cell
macromolecular synthesis and membrane function. However, there is no direct evidence
for this mechanism in vivo. The observation that HIV infection of CD4+ HeLa cells results
in cell lysis (Maddon 1986) opposes the notion that HIV cytopathicity is induced by terminal
cell differentiation (Gendelman 1992). Mechanisms other than those mediated by viral

replication may be operative, including:
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1. The interactions between the CD4 molecule and the virus envelope protein
(Lifson 1986, Sodioski 1986) may play a prominent role in CD4+ T-lymphocyte cell death.
Infected or uninfected CD4+ cells may be coated with free gp120, which could be
recognized as foreign and then cleared by the immune system (Klatzman 1986, McDougal
1985, Hildreth 1989). This could explain the pancytopenia commonly seen in patients with
AIDS. Interactions between the HIV envelope glycoprotein present on the surface of
infected antigen-presentingcells (e.g., monocyte/macrophages or CD4+ T lymphocytes) and
uninfected CD4+ cells could lead to the elimination of the latter (Lifson 1986, Sodroski
1986). Indeed,productive in vitro HIV infection is typified by syncytia formation and often
terminal cytopathicity. The process of syncytia formation involves the HIV-infected cell and
other uninfected CD4+T lymphocytes. During productive viral infection uninfected cells
are recruited into syncytia through fusion of gp 120 on the surface of infected cells. The
high level of HIV env glycoprotein on the surface of infected CD4+ lymphocytes results in
cell fusion with neighboring uninfected CD4+ cells,leading to multinucleated giant cell
formation and cell death. Thus, uninfected CD4+ cells are recruited into growing
multinucleated giant cells through the interactions between the gp 120 on the surface of
infected cells and CD4 on the uninfected cells. In this regard, intracellular complexing of
CD4 and env proteins may also play a role(s) in the cytopathogenicity induced by HIV
infection (Hoxie 1986). Leukocyte surface molecules also play roles in syncytia formation
(Valetin 1990, Pantelo 1991, Chang-Meyer 1988). The fact that productive HIV infection
can occur in LFA-1-deficient cells, leading to viable productively infected cells, supports the

notion that the recruitment of CD4+ T Lymphocytes into the syncytia precipitates their
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demise. Indeed, CD4 is rapidly downregulated following viral infection and non-CD4-
expressing HIV-infected cells persist for long time periods despite demonstrably high levels
of viral gene products. Furthermore, viral species with defined biologic and molecular
properties occur over time in infected individuals. HIV-1 isolates from asymptomatic
carriers produce low levels of virus and syncytia (slow/low viruses) and those from patients
with AIDS or AlDs-related complex (ARC) grow rapidly at high titers and induce syncytia
(rapid/high) (Fenyo 1988, De Rossi 1986). These observations, in toto, would support a
virus-induced mechanism for CD4+ T-lymphocyte depletion in AIDS. However, although
multinucleated giant cells are commonly seen in HIV-infected cultures in vitro , it is
important to point out that in only a minority of infected tissues, such as brain and spinal
cord, can syncytia be demonstrated (Gendelman 1992).

Virus-induced syncytia in peripheral blood has never been demonstrated.
Furthermore, syncytia formation occurs predominantly in specific cell lines, often at
frequencies that do not involve the majority of the cell population. Most HIV-infected cells
die without fusion. Moreover, monocytes and macrophages express CD4 on their surface
and are not depleted but productively infected by virus. That HIV often does not induce
significant cytopathic effects in monocytes strongly suggests that either the density of CD4
receptor expression is important in determining cytopathic effects or that gp 120-CD4
interactions are not the sole determinant for viral cell killing. In support of the former
hypothesis are studies demonstrating HIV-1 superinfection of human T-cell leukemia virus
type 1 (HTLV-1)-transformed T-cell clones. Cell clones of either the CD4 or CD8

phenotype infected with HIV result in a productive infection; however, cytopathicity occurs
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only in the CD4+ clones (DeRossi 1986). This cell death may be mediated through
extracellular CD4-gp 120 interactions or from the formation of intracellular toxic complexes
of CD4 and the HIV envelope.

2 CD4+ lymphocyte depletion may involve the expression or alteration of
cellular epitopes in virus-susceptible cells (Ziegler 1986). Alteration in the HLA class II
phenotype may occur in HIV-infected CD4_ T cells, thereby making them more susceptible
to immune clearance. Here the HIV envelope binds to the CD4 molecule and may mimic
a configuration of a portion of the Class II major histocompatibility complex (MHC)
antigen. Alternatively, viral epitopes expressed on the surface of immune-stimulated and
virus-infected cells may precipitate their own demise. In this scenario, host antibody and
cytotoxic lymphocyte responses against HIV-specific epitopes clear virus-infected CD4+ T
lymphocytes (Stricker 1987).

3. HIV-infected lymphocytes may become more susceptible to superinfection
on by other pathogens. Cytomegalovirus (CMV) can abortively infect T cells and through
dual CMV/HIV infection lead to an accelerated depletion of the CD4+ T lymphocyte
(Schrier 1985).

4. HIV may preferentially infect a small population of precursor or memory cells
that is responsible for growth of other CD4+ cells (Fauci 1988). This possibility has
recently fallen into disfavor due to the inability to find infected precursor cells in vivo
(Gendelman 1992).

5. A selective depletion of a critical subset of CD4+ T lymphocytes (Schnittman

1990) could result in the elimination of all cells carrying this phenotype. Subsets of CD4+
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cells that recognize and respond to soluble antigen are selectively deficient in patients with
AIDS. This deficiency occurs early in the course of disease and is quite common.

6. Substances released as a consequence of viral infection, such as soluble cell
factors, viral proteins other than gp 120, or other toxic elements, might ultimately destroy
other CD4+ T lymphocytes (Giulian 1990, Merrill 1989, Ratner 1987, Margolick 1987).
HIV Infection of Monocytes and Macrophages

As a member of the lentivirus subgroup of retroviruses, HIV maintains the ability
to infect cells of monocytic lineage. Since monocytes and macrophages express CD4 on
their surface (Talle 1983), HIV infection may proceed via CD4 binding and direct fusion
of the HIV envelope with the cell membrane. Phagocytosis of HIV particles may enhance
the uptake of HIV by macrophages. However, most studies agree that the CD4 molecule
is critical to the process (Nicholson 1986). In vitro, HIV has been shown to infect
monocytic and promyelocytic cell lines, peripheral blood monocytes, and alveolar
macrophages. In HIV-infected individuals, HIV has been found in peripheral blood
monocytes and in macrophages from both the lung and brain (Rosenberg 1989). Unlike
HIV infection of lymphocytes, infection of these cells does not lead to cell death and the
number of monocytes and macrophages does not appear to the affected.

Infected monocytes and macrophages serve as a viral reservoir, evade host immune
surveillance, initiate fulminant disease in specific target tissues, and serve as efficient host
cells for the isolation and propagation of HIV (Narayan 1987). In the infected human host,
HIV has been demonstrated in, or recovered from, CD4+ T lymphoncytes (Schnittman

1989, Ho 1989), monocytes in blood (Schuitemaker 1991, McElreth 1991), and macrophages
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in brain (Koeing 1986, Stoler 1986, Wiley 1986, Vazeux 1987, Michaels 1988, Gabuzda
1986), spinal cord (Elibott 1989), lung (Salahuddin 1986, Chayt 1986), skin (Le Tourneau
1986) and lymph nodes (Tschacler 1987). Infected alveolar macrophages may play an
important role in the high incidence of Pneumocyctis carinii pneumonia in AIDS patients
(Chayt 1986). Lymphocytic interstitial pneumonitis, spinal cord myelopathy, and AIDS-
associated encephalopathy are all strongly associated with HIV-infected tissue macrophages
(Gendelman 1992).

During steady state, macrophages have critically important functions in providing
antimicrobial defense for the host. Paradoxically, these scavenger cells perpetuate viral
persistence. Indeed, they represent the major tissue reservoir for HIV. The mechanisms
of viral persistence in macrophages involve the presence of virus in intracytoplasmic
vacuoles, which may provide an important means for escape from immune surveillance
(Orenstein 1988, Ringler 1988). HIV accumulates within Golgi-derived cytoplasmic vauoles
of macrophages. Fusion with one another of small golgi complex-derived vacuoles
containing small number of virons, along with the continued budding of progeny virus into
enlarging vacuoles, probably accounts for the increasing size of the vacuoles and the
enlarging number of viral particles. This mechanism of viral assembly and viron
accumulation contrasts with infection of CD4+ T lymphocytes. Here the plasma membrane
is the site of viral assembly; intravacuolar virus is only rarely identified in multinucleated
cells (Gendelman 1992).

The viral life cycle in monocytes and macrophages is regulated by physiological

factors involved in maturation and differentiation of the cells from their precursors in bone
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marrow or blood (Gendelman 1986, 1984). Bone marrow infection by HIV has not been
conclusively identified. Furthermore, the number of monocytes expressing viral RNA in
blood is very low. After these infected cells migrate from blood and mature into tissue
macrophages, viral gene expression increases several thousand-fold and the virus life cycle
goes to completion (e.g., mature virion particles are produced) (Gendelman 1986). A
similar phenomenon occurs in vitro as infected monocytes differentiate into macrophage-like
cells. Not all mature macrophages in tissue are equally permissive for HIV infections. The
specific susceptibility of tissues to the pathological process can be traced to permissiveness
of local macrophage populations that support virus replication. In visna virus infections, for
example, brain and alveolar macrophages are highly permissive, but the mature kupffer cells
in liver, the histiocytes of connective tissue, or the Langerhans cells in skin all fail to support
viral replication. Moreover, the lung and brain are primary sites for virus-induced lesions,
while skin and liver tissues are not targets for pathological changes. These observation are
consistent with the concept that genetically predetermined, cellular transcriptional factors
(factors that vary with macrophage phenotype, maturation, and cell differentiation) may
regulate viral gene expression and/or virus cell surface receptors. Indeed, cell activation is
a necessary event for integration and provirally directed gene expression. Specific "cell
activation" factors are probably only found in the subpopulations of macrophages that
support viral replication and ultimately provide the molecular basis for the unique tissue
tropism that underlies aspects of HIV pathogenesis (Bender 1988, Roy 1988, Pauza 1988,

Fauci 1988).
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Impairment of B-Cell Function

Individuals infected with HIV have significant abnormalities of B-cell function, and
impairment of B-cell responses has been observed in HIV-infected individuals of all ages
(Hamburg 1990). B cells from HIV-infected individuals have been consistently shown to
be polyclonally activated, as evidenced by hypergammaglobulinemia, spontaneous B-cell
proliferation, and increased in vitro spontaneous production of immunoglobulin. Although
the quantity of immunoglobulins is elevated in HIV infection, numerous investigators have
reported diminished in vivo vaccine responses to both T-cell dependent and independent
antigens as well as decreased responses to B-cell mitogens (Rosenberg 1991).

B-cell abnormalities are of particular relevance to HIV-infected infants and children
since they lack memory responses to common microbial antigens, particularly bacteria, and
rely heavily on a primary IgM response for protection. Their decreased ability to mount an
adequate IgM and subsequent IgG antimicrobial response results in a high incidence of
infection with a variety of common bacterial pathogens. This is true to a lesser extent in
adults, but in the pediatric population this defect in humoral immunity is responsible for
substantial morbidity and mortality (McNamara 1989).

The pathogenesis of the B-cell defect is presently unknown. Polyclonal activation of
B cells in children may be due in part to coinfection with Epstein-Barr virus (EBV) or
cytomegalovirus (CMV), both of which are known to cause polyclonal B-cell activation.
However, children without evidence of EBV or CMV infection still exhibit B-cell

abnormalities (McNamara 1989).
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NATURAL KILLER AND ANTIBODY-DEPENDENT CYTOTOXICITY

Natural killer (NK) cells are non-T large granular lymphocytes with an Fc receptor
that lyse virus-infected and tumor cells without presensitization. They make up about 5%
of the lymphocytes. These NK cells and other cells that have an Fc receptor for IgG (killer
cells) can lyse antibody-coated cells through a phenomenon termed antibody-dependent
cellular cytotoxicity (ADCC) (Rosenberg 1991).

Several investigators (Pahwa 1985, Schnittman 1986) have demonstrated diminished
NK function in AIDS patients, particularly in patients with advancing disease. The NK lytic
defect may precede depletion of NK phenotypic cells. By contrast, ADCC activity is quite
well preserved in HIV disease, even though mediated by the same or an overlapping
population of lymphoid cells (Schnittman 1986). Serum containing antibody to gp 120 is
best able to facilitate ADCC activity (Amedori 1989).

Polymorphonuclear Granulocytes

Quantitative defects (i.e., neutropenia) of polymorphonuclear (PMN) neutrophils are
not uncommon in patients with HIV infection, particularly in late illness, and are often
associated with AZT or other antiviral therapy. Severe bacterial infections are common in
HIV disease, but consistent defects in PMN function have not been noted. ADCC of

polymorphonuclear granulocytes is intact in HIV infection (Righi 1989, Rabbini 1987).
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Table 2. Usual Sequence of Immunologic Changes in HIV Infection in Older Infants and

Children

Stage of Illness

Immunologic Finding

Early asymptomatic

Late asymptomatic

Early symptomatic (ARC)

Late symptomatic (AIDS)

HIV antibody positive

Normal total lymphocyte count (>1500/mm3)

Normal CD4 cells (>1200)a

Normal CD4:CD8 ratio (>2.0)

Normal immunoglobulin levels (IgG+IgM+IgA = 600
to 1500 mg/dl)

Normal antibody responses to neo and recall antigens

Normal total lymphocyte count (>1500/mms3

lymphopenia
CD4 cells slightly decreased (800-1200/mms3,)
Shightly reversed CD4:CD8 ratio (1-0.75)
Hypergammaglobulinemia (IgG+IgM=1IgA>1800 mg/dl)
Selective antibody defects to neoantigens
Increased B cells (>15%)

Moderate lymphopenia, (1000-1500/mm3 )

CD4 cells decreased (400-800mms)

Moderately reversed CD4:CD8 ratio (0.75-0.50)
Decreased antibody response to neoantigens
Decreased proliferative responses to antigens
Decreased natural killer (NK) cytotoxic activity

Marked lympopenia (<1000/cells/mms3)

CD4 cells markedly decreased (<400/mm3)

CD8 cells decreased (<200/mm3)

Markedly reversed CD4:CD8 ratio (<0.5)

No antibody response to neoantigens

Decreased proliferative response to antigens and mitogens
Very low Nk cytotoxic activity

a CD4 numbers and CD4:CDS8 ratios are higher under age 1 year

ACTIVITATION OF LATENT HIV INFECTION

Infection with HIV in vivo is characterized by an asymptomatic state that can last for
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many years. The average interval between human immunodeficiency virus (HIV) infection
throughblood transfusion and development of clinical acquired immunodeficiency syndrome
(AIDS) is 5 years (Lui 1988, Castagliola 1989). The basis for such a prolonged period of
clinical latency, and for the great variability in incubation periods among ostensibly similar
hosts, is unclear. Several factors to accommodate such differences have been proposed,
such as genetic susceptibility, viral strain diversity, age, development of HIV env variations
after initial infection, and amount and route of the initial viral inoculum (Levrence 1992).

Intermittent activation of HIV expression in latently infected cells, by direct or
indirect involvement of other viruses, plays a role in determining the rate of development
of HIV-related disease. It is proposed that the slow but relentless progression of
immunologic dysfunction and clinical symptomatology characteristic of HIV infection is not
because HIV is an intrinsically slow-growing retrovirus, but is rather dependent upon the
complex nature of viral gene regulation and interactions among the virus, the target cell, the
infected cell, and the host, networks susceptible to modulation by infectious cofactors
(Lavrence 1992).

Viruses with more restricted distributions have been more clearly defined clinically
as cofactors in HIV expression. Human T-cell lymphotropic virus type I (HTLV-I) was
implicated in enhancement of progression to AIDS in a small pilot study in Trinidad
(Bartholomew 1987). Recently, two other independent reports have confirmed that HTLV-1
or -II can hasten the clinical progression of HIV (Hattori 1989, Weiss 1989). Other viral
infections are being pursued in large clinical surveys of HIV seropostive individuals.

Hepatitis B virus (HBV) infection, although it can stimulate enhancer regions of HIV in
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vitro is related to acquisition of HIV-I infection or more rapid progression of immune
deficiency or clinical symptoms (Soloman 1990). It may, however, be a cofactor for
malignancy in these individuals, similar to links between cervical and anal carcinoma and
papillomaviruses (Caussy 1990), and Epstein-Barr Virus (EBV) and malignant lymphomas
in AIDS (Laurence 1992).

Although HIV can be cultured from peripheral blood cells from individuals during
the asymptomatic state, virus replication, as measured by the presence of HIV core antigen
in the peripheral blood, occurs at significantly lower levels than during the symptomatic
stage of disease. In both children and adults, persistence of HIV is highly prognostic of
disease progression (Goudsmit 1987, Epstein 1988). These data suggest that, for variable
periods of time following infection with HIV, viral replication is restricted to chronic, low-
level expression. A shift from restricted to active replication presumably occurs following
an indeterminate length of time. Although very little is known about the events that occur
in vivo to initiate changes in the level of viral expression, a substantial body of in vitro data
suggest that activation of T4 cells by a variety of factors may be a key step in the induction
of HIV-expression (Rosenberg 1991).

PROGRESSION OF HIV INFECTION

After the initial diagnosis is established and baseline immunologic studies are

completed, it should be possible to classify an HIV-infected youngster into a CDC Pediatric

Classification.
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Table 3. CDC Classification System for HIV in Children

CLASS P-O. INDETERMINATE INFECTION

Infants <15 months born to infected mothers but without definitive evidence of HIV infection or AIDS

CLASS P-1, ASYMPTOMATIC INFECTION
Subclass A. Normal immune function
Subclass B. Abnormal immune function; hypergammaglobulinemia, T4 Lymphopenia, decreased T4;T8 ratio,
absolute Imphopenia

CLASS P-2 SYMPTOMATIC INFECTION
Subclass A. Nonspecific findings (>2 for >2 months): fever, failure to thrive, generalized
lymphadenopathy,hepatomegaly, splenomegaly, enlarged parotid glands, persistent or recurrent  diarrhea
Subclass B. Progressive neurologic disease: loss of developmental milestones or intellectual ability, impaired
brain growth, or progressive symmetrical motor deficits.
Subclass C. Lymphoid interstitial pneumonitis
Subclass D. Secondary infectious diseases
Category D-1. Opportunistic infections in the CDC case definition
Bacterial: mycobacterial infection (noncutaneous, extrapulmonary, or disseminatcd): nocardiosis
Fungal: candidiasis (esophageal, bronchial, or pulmonary), coccidioidomycosis, disseminated histoplasmosis,
extrapulmonary cryptococcosis
Parasitic: Pneumocystis carinii pneumonia, disseminated toxoplasmosis with onset >1 month of age, chronic
cryptosporidiosis or isosporiasis, extraintestinal strongyloidiasis
Viral: cytomegalovirus disease (onset >1 month of age), chronic mucocutaneous/disseminated herpes
(onset>1 month age), progressive multifocal leukoencephalopathy
Category D-2. Unexplained, recurrent, serious bacterial infections (2 or more in a 2-year period); sepsis,
meningitis, pneumonia, abscess of an internal organ, bone/joint infections
Category D-3. Other infectious diseases; including persistent oral candidiasis, recurrent herpes stomatitis (>2
episodes in 1 year), multidermatomal or disseminated herpes zoster
Subclass E. Secondary Cancers
Category E-1. Cancers in the AIDS case definition; kaposi’s sarcoma, B-cell non-Hodgkin’s lymphoma, or
primary lymphoma of brain
Category E-2. Other malignancies possibly associated with HIV
Subclass F. Other conditions possibly due to HIV infection: including hepatitis, cardiopathy,nephropathy,
hematologic disorders, dermatologic diseases

Within the P1 (asymptomatic) and P2 (symptomatic) classes a wide range of immunologic
abnormalities exist (Stiehm 1991).

Infectious complications are related to the degree of immunologic impairment.

Symptomatic antibody deficiency usually does not occur until there is either
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hypogammaglobulinemia (IgG + IgM +IgA <400 mg/dl) or impaired antibody responses.
Symptomatic cellular deficiency does not occur until CD4 cells are less than 200 cells/mm3
in children over 12 months of age or less than 1000 cells/mms in children under 1 year, or
unless there are poor proliferative responses to specific antigens (Stiehm 1991).
MECHANISMS OF NEUROPATHOGENESIS

Neurologic dysfunction has been observed to varying degrees in the majority of individuals
during the course of HIV infection (Snider 1983, Navia 1986). Whereas some of the
neurologic abnormalities are caused by opportunistic infections, central nervous system
(CNS) tumors, and vascular problems, a significant proportion of neurologic manifestation,
including encephalopathy, myelopathy, and peripheral neuropathy, are detected in the
absence of opportunistic disease. Although neuropsychiatric abnormalities are an important
manifestation of HIV infection in the CNS in adults, this problem is of even greater
magnitude in HIV-infected infants and children. HIV infection appears to have a profound
effect on the developing brain. Indeed, HIV-related brain disease is one of the most
common and devastating consequences of infection in the pediatric population. A
progressive encephalopathy, as measured by the loss of developmental milestones, restricted
brain growth, and progressive motor dysfunction, has been reported in 30 to 60% of
children with HIV-induced disease. In addition, other HIV-infected children may
experience a static encephalopathy with cognitive or motor deficits (Epstein 1988, Belman
1988).

Several lines of evidence support the theory that the HIV-associated encephalopathy is the

result of HIV infection of the brain (Rosenberg 1989). Both HIV-specific nucleic acid
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sequences and infectious virus have been detected in the brain and cerebrospinal fluid
(CSF) of AIDS patients. Isolation of HIV from the CSF of individuals during the
asymptomatic stage of infection implies that HIV can infect the brain well in advance of
aneuropathogenic effect. Although HIV has been observed in a variety of different cell
types in the brain, including capillary endothelial cells, oligodendroglial cells, and astrocytes,
the macrophage is the cell that has been most consistently reported to be infected by HIV
in the brain (Rosenberg 1991).

At present, there is little evidence for direct HIV infection of neuronal tissue as a
mechanism for HIV-induced neurologic abnormalities. The presence of HIV-infected
macrophages in the brain has led researchers to hypothesize that neurologic damage may
be mediated through the release of factors that are neurotoxic or inflammatory (Favei 1988,
Price 1988). Other potential mechanisms of HIV neuropathogensisinclude gp 120-mediated
interference of the binding of neurotropic factors and neuropeptide transmitters to neurons
(Lee 1987, Brenneman 1988).

HIV-2

Although all HIV positive Hemophiliacs in the United States are infected with HIV-1
a related virus has been discovered which is related closely enough to HIV-1 to deserve
mention.

Both HIV-1 and HIV-2 are human lentiviruses with a number of similar
virologicproperties. Both viruses have a target cell tropism for CD4+ T Lymphocytes and
apropensity for establishing latent infections. Like other retroviruses, the HIVs are single

positive-strand RNA viruses with particles approximately 100 nm in diameter. Virions have
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a characteristic dense, cylindrical protein core that encases the genomic RNA molecules and
viral enzymes (reverse transcriptase, integrate, and protease). This ultrastructural
morphology is indistinguishable from other animal lentiviruses and distinct from type C
retroviruses including HTLV (Gonda 1986).HIV-2 isolates have demonstrated tropism for
cells bearing the CD4 marker, similar to HIV-1. It is of interest that HIV-2 has a lower
binding affinity for the CD4 receptor as compared with HIV-1 (Moore 1990).

In vitro studies of HIV-2 isolates by a number of laboratories have described
differences in cytopathicity of HIV-2 as compared with HIV-1 (Evans 1988, Kong 1988,
Albert 1990). In comparison with HIV-1, HIV-2, isolates demonstrate decreased cell killing,
less syncytial cell formation, reduced virus replication, and differences in interaction with
CD4, in some cases related to the clinical state for the HIV-2-infected individual (Evans
1988, Kong 1988, Albert 1990).

In fact HIV-2 is more closely related to Simian Immunodeficiency Virus (SIV) than
to HIV-1 (approximately 40% nucleotide homology) (Franchini 1987, 1987, Huyeder 1987).
As more sequence data have become available from various HIV-2 and SIV strains, it has
also become apparent that no branching order of divergence can be specified and that these
virus types may in fact share a common ancestor (Kirchoff 1990). Sequence variability of
structural genes such as env and gag has been similar between HIV-2 and HIV-1, with
greater variability in the env genes. Interestingly, regulatory gene sequences are more
variable among HIV-2 isolates compared with HIV-1 (Allan 1987).

HIV-2 infection appears to be rare outside of Africa at the present time. The HIV-

2-infected individuals who have been detected in Europe and the United States usually had
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connections to West Africa (Couroce 1987, DCD 1989, Horsburgh 1988). Limited studies
conducted in the United States failed to identify HIV-2 in individuals from typical high-risk
groups for HIV-1, such as homosexual/bisexual men, hemophiliacs, and intravenous drug
user. Identified cases of HIV-2 have included both asymptomatic individuals and patients
with AIDS. It is likely that increased
international travel will enhance the spread of HIV-2 outside of West Africa (Ranki 1992).
TRANSMISSION

In previous studies, HIV-2 prevalence was higher in sexually active risk groups such
as female prostitutes and sexually transmitted disease patients when compared with health
control populations (Kanki 1987, 1990). In terms of clinical disease, most identified HIV-2-
positive children have been healthy (Matheron 1988, Ovattara 1988). Two related cases
have shown clinical abnormalities including generalized lymphadenopathy or generalized
lymphadenopathy and diarrhea (DeCock 1989). The sparsity of case reports and the lack
of any case-control or prospective studies make definitive conclusions difficult at this time.
Despite many similarities in the clinical picture of HIV-1 and HIV-2 AIDS cases, a longer
incubation period for the development of full-blown AIDS has been reported among HIV-2-
infected individuals (Saimot 1988, Ancelle 1987, Gody 1988). Taken together, these reports
seem to indicate possible differences between HIV-1 and HIV-2, in the length of the
incubation period from initial infection to AIDS and a somewhat better outcome among
HIV-2 AIDS patients. It therefore appears that the natural history and clinical course of
HIV-2-infected individuals may differ significantly from that of HIV-1 (Kanki 1992). The

data suggests that the pathogenic potential of these two immunodeficiency viruses differ.
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Some have argued that the apparent low level of disease progression in this cohort may be
due to the more recent introduction of HIV-2 infection in this population (Kanki 1992).
Despite numerous similarities in virologic structure and function, certain unique
genes and differences in virus-cell interactions have been noted. It is widely believed that
the modes of transmission of HIV-1 and HIV-2 are similar, but the comparative rates of
viral transmission may be more important. Incidence data indicate that HIV-2 may spread
through heterosexual transmission more slowly than HIV-I.  Studies of perinatal
transmission of HIV-2 also indicate that the transmissibility of HIV-2 may differ from that
of HIV-1. In summary, despite a number of similarities between HIV-2 and HIV-1,
important differences also exist. These include differences in risk determinants for sexually
active populations, distinct incidence patterns of infection, and a prolonged induction period

for the development of AIDS (Kanki 1992).
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ORAL MANIFESTATIONS

Oral manifestations of the acquired immunodeficiency syndrome (AIDS) and AIDS
related complex (ARC) were described in the very first reports of these syndromes. There
is growing evidence that several otherwise relatively innocuous oral opportunistic infections,
occurring in human immunodeficiency virus (HIV) - infected patients are indicators of
marked immunosuppression and may predict the ultimate development of AIDS. The
mouth has long been recognized as the site of residence of an extremely varied and complex
microbial flora with marked potential to probe the host defenses and produce disease when
those defenses are compromised. Examples include the frequent and troublesome
expressions of fungal, bacterial and viral infection in patients with primary
immunodeficiency, immunosuppressed graft recipients, and patients receiving
immunosuppressive chemotherapy for malignancy (Greenspan 1983). The prevalence and
incidence of oral lesions seen in associations with the AIDS epidemic has again drawn
attention to the importance of this group of diseases (Greenspan 1987, Reichert 1985).
During the course of the disease almost all AIDS patients present oral findings which vary
from non-specific to pathognomonic lesions which may be the very first evidence of the
underlying syndrome (Evans 1983).

Oral examination is an important part of any physical examination and nowhere is

this more important than in suspected HIV infection. All mucosal surfaces should be
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assessed using a mouth mirror, examination gloves, gauze squares for tongue extension
and,of course, an adequate light source, which can be provided by a penlight if a better light
source is not available. Any oral lesion should be subjected to further investigation with
techniques such as smears, cultures and biopsy (Greenspan 1983). The oral findings
associated with AIDS can be sub-divided into three groups: Those associated with
opportunistic infections, those associated with malignant neoplasms and those of idiopathic

origin (Evans 1987).

Oral lesions in HIV infected persons

Fungal

Candidiasis
Pseudomembranous
Erythematous
Angular cheilitis

Histoplasmosis

Cryptococcosis

Viral

Herpes simplex
Hairy leukoplakia
Herpes zoster
Warts

Idiopathic

Recurrent aphthous ulcers
Immune thrombocytopenic purpura
HIV salivary gland disease
Abnormalities of pigmentation

Oral Oppurtunistic Infections
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Bacterial

HIV gingivitis
HIV periodontitis
Necrotizing gingivitis and
stomatitis
Mycobacterium avium-
intracellulare
complex

Neoplastic

Kaposi’s sarcoma
Lymphoma



Oral Candidiasis (ie: Thrush) is the most common oral fuhgal infection seen in HIV-
infected children (Leggott 1989, Ketcham 1990, Cooper 1988). Oral candidiasis is not
uncommon in healthy infants and is seen relatively frequently in children born to
intravenous drug-abusing mothers who are uninfected with HIV. Esophageal candidiasis
is one of the opportunistic infections seen in AIDS and indeed is diagnostic of AIDS
according to the Centers for Disease Control surveillance definition. Oral candidiasis is
seen in more than 75% of patients, and candidal esophagitis has been reported to develop
in approximately 20% of infected children (Parks 1987). However, recent reports of
pediatric patients indicate that early aggressive treatment with ketoconazole may reduce the
progression to esophageal candidiasis. In adult patients oral candidiasis among high risk
groups has been shown to be of predictive value for the subsequent development of full-
blown AIDS (Klein 1984).

Candida Albicans is the strain most frequently isolated from the oral mucosa of HIV-

infected patients (Franker 1990). It is a commensal, found in more than 90% of the
population and may be present as clinically distinct forms including pseudomembranous,
erythematous, hyperplastic variants, and angular cheilitis. Pseudomembranous candidiasis
is characterized by the presence of creamy plaques on any part of the oral mucosa but most
frequently affects the palatal, buccal, and labial mucosa and dorsum of the tongue. The
mucosa may appear bright red where visible. The white plaques can be removed, revealing
a bleeding surface. Erythematous or atrophic candidiasis appears clinically as a red lesion.
The color intensity may vary from fiery red to a hardly discernable pink spot. It is usually

without clinical symptoms. The most common locations are the palate and dorsum of the
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tongue. When the tongue is affected, patchy depapillated areas appear. Erythematous
candidiasis may also appear as spotty areas on the buccal mucosa. It i§ seen commonly in
adults, and it is not clear whether it is less common in children or underreported.
Hyperplastic candidiasis is only rarely seen in pediatric patients. Angular cheilitis may
appear either alone or in conjunction with either of the other forms (Leggott 1992). It is
not known why an HIV-infected individual may develop a single or several types of oral
candidiasis. An HIV infected individual with oral candidiasis is considered to be in Group
IVC-2 of the Centers for Disease Control classification of HIV infection (CDC 1986).

Oral candidiasis has been identified as the most common oral manifestation of HIV
infection and AIDS in all patients at risk worldwide (Pindborg 1986). Pindborg described
the varied clinical spectrum of oral candidiasis and emphasized the importance of
distinguishing between the different types in the early identification of AIDS and ARC
(Pindborg 1986). However, most reports describing candidiasis in association with HIV
infection and AIDS do not differentiate between the various clinical types of oral
candidiasis.

There have been some exceptions: Schiodt et al (Schiodt 1990) showed that oral
candidiasis correlated with HIV infection in Tanzania and found erythematous candidiasis
and pseudomembranous candidiasis in 21 and 23%, respectively, of patients with AIDS,;
Barone et al (Barone 1990) reporting on candidiasis in asymptomatic and symptomatic HIV-
infected patients, and in AIDS patients, described a higher frequency of erythematous
candidiasis than of pseudomembranous candidiasis (56 and 28% of cases, respectively).

Moreover, data have suggested that erythematous candidiasis is underdiagnosed, especially
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in cases where oral examinations are performed by examiners not specifically trained in the
identification of oral manifestations of AIDS (Dodd 1991).

Oral candidiasis has been shown to be predictive of the subsequent development of
AIDS (Rothenberg 1987, Kelly 1990, Moss 1984). Rothenberg showed that oral candidiasis
occurring with other symptoms such as dyspnea, night sweats, weight loss, fever, fatigue,
diarrhea, arthralgia, cough and herpes zoster was highly predictive for the development of
AIDS within a 12-month period. Very low CD4; CD8 ratios in patients with oral candidiasis
have also been shown to be highly predictive for the development of AIDS, with 59% of the
patients developing AIDS at a median time of 3 months (range 1-23 months) (Klein 1984).
Dodd did not find any difference in the time to progression to AIDS for the different types
of oral candidiasis, and there appeared to be a wide range of times to progression for all
types of oral candidiasis (Dodd 1991). Pneumocystis Carinii Pneumonia (PCP) appeared
to be the most common initial manifestation of AIDS in her studies.

Survival trends and mortality have been estimated for patients with AIDS (Lemp
1990, Moss 1984, Schechter 1989), but not for HIV-infected patients with oral candidiasis.
Dodd found no significant difference in the time to death from AIDS for the different types
of oral candidiasis (Dodd 1991).

In summary, it is clear that both the pseudomembranous and erythematous forms of
oral candidiasis are markers for HIV infection and are highly predictive of the development
of AIDS. Erythematous candidiasis may be underdiagnosed, with consequent loss of
important prognostic information. Since Dodd showed it to be as important as

pseudomembranous candidiasis as a predictor of AIDS, greater effort should be given to
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teaching clinicians who work with HIV-infected individuals to diagnose this lesion (Dodd
1991).

Treatment of oral candidiasis in children involves the use of antifungal drugs such
as 1:500,000 nystatin suspension, used five times a day (Pahwa 1988, Cooper 1988). The
suspension has no substantivity and is not well tolerated by infants, so that generally the
solution is in contact with the oral mucosa for rather short periods of time. This may
contribute in part to frequently reported unsuccessful treatment outcomes. The other
disadvantage of the suspension is the high sucrose content. Clotrimazole oral troches may
be prescribed for older children; the tablets are sucked five times a day. Gynelotrimin
vaginal troches 1 time/day in the mouth have also been used. Candida can be resistant to
all forms of therapy and even when responsive may reappear soon after therapy is
discontinued. Resistant forms are treated with ketoconazole and fluconazole (Leggott
1992). Ketoconazole, 200-400 mg/day, should be taken with food. Adverse effects include
abnormalities in liver function, occasionally nausea or skin rash and others. Unfortunately,
ketoconazole may not be adequately absorbed in people with HIV infection because of
hypochlorhydria, or other gastrointestinal problems of HIV infection. Fluconazole does not
require gastric acidity for absorption, but it is much more expensive than ketoconazole. The
recommended dose of fluconazole is one 100-mg tablet/day. A recent study suggested that
fluconazole inhibits candidal adherence to oral epithelial cells (Darwazel 1991).

Candidal esophagitis usually requires hospitalization and intravenous therapy with
amphotericin B (Leggott 1992). Angular chelitis may be treated with topical creams

containing nystatin, clotrimazole or ketaconazole. To date there are few data to suggest
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that Candida resistance appears in vivo with any of these antifungal agents, although in vitro
resistance has been demonstrated. Rather, lack of efficacy is probably due to poor
compliance or poor absorption of the drug. Relapses are common and, once an individual
has had two episodes of oral candidiasis, maintenance therapy is advised (Greenspan 1992).
Other Fungal Infections

A few cases of oral histoplasmosis (Weber 1988, Fowler 1989, Cohen 1987),
geotrichosis (Greenspan 1991), cryptococcosis (Lynch 1987, Glick 1987) and aspergillis
(Shannon 1990) have been reported in HIV-infected patients. Further examples of unusual
oral fungal lesions are to be anticipated as the HIV epidemic progresses (Greenspan 1991).
VIRAL LESIONS
Herpes Simplex

Orofacial herpes simplex (HSV) is a fairly common feature of HIV infection
(Silverman 1986, Reichert 1986). The lesions may manifest as recurrent intraoral ulcers
(Reichert 1986) or recurrent herpes labialis. They may be larger and last much longer than
in the immunocompetent individual and may be due to either HSV-1 or HSV-2. However
in a retrospective study (Safrin 1991) found neither frequency nor severity of HSV were
substantially increased despite severe immuno-suppression caused by HIV. Topical acyclovir
may be useful in herpes labialis but systemic (oral) administration is needed for treatment
of the troublesome intraoral lesions. Acyclovir resistant oral and perioral herpes due to
HSV-2 has been reported in patients with HIV infection (MacPhail 1989). The lesions
responded to foscarnet (trisodium phosphonoformate hexahydrate) (Greenspan 1992).

Varicella-Herpes Zoster:
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The varicella-zoster virus (VZV) is another human herpes virus that is frequently the
cause of oral lesions in association with HIV infection. Rare cases of chickenpox occur
(Schiodt 1987) which may respond to high doses of systemic acyclovir, 800 mg 5 times/day
for 7-10 days.

Herpes zoster, due to reactivation of VZV, may occur early in the clinical course of
HIV disease. The development of AIDS has been reported in 23% of such cases in 2 years
and 46% in 4 years (Melbye 1987, Colebunders 1988).

Painful vesicles and ulcers occur in the distribution of one or more branches of the
trigeminal nerve. The lesions usually heal, but high-dose acyclovir (4 g/day as tablets, or
even intravenous acyclovir, 10mg/kg every 8 hr) is indicated to prevent or treat eye lesions.
Postherpetic neuralgia is common (Greenspan 1992).

Warts

In association with HIV infection, oral and labial lesions due to human
papillomavirus (HPV) take the form of papilliferous and flat warts. Many of the former
appear to be due to HPV-7, otherwise found only in skin warts in butchers, while oral flat
warts in HIV infection (focal epithelial hyperplasia) are associated with HPV-13 and -32
(Greenspan 1988, de Villiers 1989). Oral warts may be excised surgically or by laser, but

recurrence is common.
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Hairy Leukoplakia

Oral hairy leukoplakia (HL) was initially seen only in homosexual men but has more
recently been seen in other risk groups, including children, although not frequently. Leggott
reported the first HL lesion in a child in 1987 (Leggott 1987). The patient had a white
lesion on the lateral border of the tongue, that was clinically identified as HL and confirmed
by cytospin in situ hybridization. Studies in adults indicate that the lesion is often an early
sign of HIV infection that is followed by the subsequent development of AIDS (Greenspan
1987). However, it does not appear that HL is associated with early infection in children
(Leggott 1992). The white lesion of (HL) is found on the lateral margin of the tongue and
occasionally elsewhere on the oropharyngeal mucosa of a proportion of HIV-seropositive
patients of all risk groups (Reichert 1989, Rindum 1987, Ficarra 1988, Barone 1990). It
occurs in about 19% of persons who are asymptomatic, and in higher proportions of patients
in CDC group 1V, notably those with full AIDS (Schiadt 1988). HL in the presence of HIV
infection is of itself a criterion for CDC group IV category C2. Many patients with HL,
who do not have AIDS, subsequently develop AIDS, often within a relatively short time.
Those with small HL lesions are as likely as those with large lesions to develop AIDS
(Schiodt 1987).

The presence of EBV serves to distinguish HL from other lesions with similar clinical
or histological appearances (Green 1989). EBV appears to be the cause of HL, for its
elimination (Resnick 1988, Greenspan 1990) results in regression of the lesions, while
clinical recurrence is accompanied by renewed EBV activity. The source of EBV infection

of the differentiating cells in HL is not known. Three possibilities have been considered:
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latent EBV infection of the basal cells as a continuing source of infection; salivary EBV
continually reinfecting from the oral cavity; or circulating EBV-infected B cells entering
from the connective tissue (Young 1992). No EBV DNA has been found in the basal cells,
suggesting that latent EBV is not the source (Young 1992). It has been suggested that some
HL lesions contain defective EBV (Patton 1990). However, no oncogenic influences of
EBV appear to occur, in contrast to the suspected role of the virus in nasopharyngeal
carcinoma. No cases of carcinoma arising in HL lesions have been reported and the pattern
of keratin differentiation in HL is not suggestive of premalignant potential (Williams 1991).

Therapy for HL is rarely indicated. Indeed, the lesion may spontaneously change in
appearance, waxing and waning in extent. A few patients complain of discomfort or dislike
the appearance of the lesions. Antifungal therapy should be used to reduce or eliminate
superinfection with Candida, while systemic acyclovir is occasionally indicated, 2.5-3.0 g/day
for 2-3 weeks. Although acyclovir is effective, the lesions recur (Resnick 1988). An
experimental antiviral agent, desciclovir, has been reported to be effective in eliminating the
clinical lesion and all virologic evidence of EBV infection in a controlled study (Greenspan
1990). There are case reports of HL disappearing in association with ganciclovir or
zidovudine (Newman 1987, Brockmeyer 19889, Kessler 1988, Phelan 1988).

HL must be distinguished from a number of other white lesions of the tongue and
oral mucosa, including idiopathic leukoplakia, lichen planus, hyperplastic candidiasis, white
sponge nevus, geographic tongue, and lesions due to friction or biting habits (Greenspan

1990).
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BACTERIAL DISEASES

Unusual oral bacterial infections are seen occasionally in HIV-infected patients,
including ones due to Enterobacteriaceae (Greenspan, Schmidt-Westhausen 1990),
mycobacteria (Fowler 1989), and the organism causing bacillary epithelioid angiomatosis
(Cockrell 1987). However, the most common and dramatic example of bacterial infection
is the severe gingivitis and periodontal disease seen in this group of patients.

HIV-associated gingivitis and periodontitis have been reported in adult patients as
a characteristic oral manifestation of HIV-infection (Winkler 1988). Leggott has seen HIV-
associated gingivitis associated with both the primary and permanent dentition (Leggott
1992). The lesion is characterized by a linear erythema of the facial and interproximal
gingival margins, and is unresponsive to improved oral hygiene. Free gingival erythema is
observed in essentially all sites of HIV-G. In most cases this erythema can be described as
an intensely red linear band that extends 2 to 3 mm apically from the free gingival margin
into the attached gingiva. There is also punctate or diffuse gingival erythema involving the
entire attached gingiva from the free gingival margin to the alveolar mucosa. In some
regions, the punctate lesions give the appearance of coalescing, making the entire gingiva
bright red, suggesting that punctate gingival erythema may be a precursor to the diffuse
gingival erythema. Diffuse and punctate erythema of the mucosa are seen in nearly 75%
of the patients. Both the bandlike and diffuse erythema are usually associated with
spontaneous bleeding or bleeding on probing and does not typically respond to the removal
of plaque by intensive scaling and root planing and improved plaque control measures

(Winkler 1988).
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In children, particularly in the primary dentition, HIV-G may be generalized or
localized. In adolescents the more generalized form seems to occur, comparable to the
lesion seen in adult patients. In adults characteristic microflora have been associated with
the lesion. In HIV-infected adults gingivitis can rapidly progress to a destructive
periodontal disease in a few months (Winkler 1988). To date, the non-progressive gingivitis
lesion has been reported in prepubertal children (Leggott 1992).

HIV-P, which has all the features of HIV-G, is distinguished by severe soft tissue
necrosis and rapid destruction of the periodontal attachment and bone. The loss of more
than 90% attachment can occur in as little as 3 to 6 months. Before effective treatment
regimens were established, extraction was common. Areas affected by HIV-P frequently do
not show deep pocket formation because loss of crestal alveolar bone usually coincides with
necrosis of the gingival margin. This necrosis sometimes leads to exposure of alveolar bone
and subsequent interseptal bone sequestration. Sequestration of bone in conjunction with
soft tissue necrosis can extend into the vestibular mucosa or palate and is suggestive of
necrotizing stomatitis (Winkler 1988).

Rapid destruction of periodontal and alveolar bone contrasts with the typical
situation in acute necrotizing ulcerative gingivitis (ANUG) (Grassi 1988, Winkler 1989).
The lesions of ANUG are normally self-limiting to the soft tissue of the periodontium.
Although bone loss can be seen in some cases of recurrent severe ANUG, it is usually the
result of multiple attacks over many years. On the other hand, people with HIV-P typically

report no previous long-term history of ANUG.
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In developed countries, acute necrotizing ulcerative gingivitis (ANUG) has seldom,
if ever, been reported in children under 10 years of age. Clinically, the gingival margins and
the interdental papillae demonstrate necrosis with grayish ulcers and red, edematous
surrounding gingiva. ANUG in adults with HIV infection appears to be a relatively
common lesion (Winkler 1986).

Severe pain is a distinguishing feature of HIV-P and the chief reason many patients
seek dental treatment. Unlike the pain associated with ANUG, in which pain is localized
to the free gingival margin or "gums," the pain associated with HIV-P is usually described
as localized in the "jaw bones" or as being a "deep aching pain." Frequently, patients say
it feels as if their teeth are hitting "the jaw bone" when they chew. Often this deep pain
precedes the development of the clinically obvious HIV-P lesion. The cause of this pain is
unclear, but it is probably caused by the rapid bone destruction seen in HIV-P.

HIV-G most frequently involves the entire mouth and is usually distributed equally
to all quadrants. In some mouths, however, it is found in limited regions involving one or
two teeth. Although severe cases of HIV-P can affect all of the teeth and surrounding
periodontium, more frequently HIV-P affectsseveral localized areas independently, resulting
in islands of severely involved periodontium surrounded by relatively normal tissue.
Frequently, only one surface of a tooth is severely involved with HIV-P while the remaining
surfaces are only slightly involved. The reason for such discrete localization is unclear. A
distinguishing feature of HIV-G and HIV-P is a lack of response to the removal of plaque
and maintenance of good oral hygiene. Conventional gingivitis is reversible and responds

to treatment by the return of the gingival health. Even after extensive scaling and root-
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planing in conjunction with improved oral hygiene, HIV-G lesions frequently show little
response to therapy and can rapidly progress to HIV-P (Grass 1988, Murray 1988).

The causes of this group of lesions are poorly understood. The microorganisms
appear to be similar to those seen in conventional periodontal disease and include
Bacteroides intermedius, Porphyromonas gingivalis, Actinobacillus actinomycetemcomitans,
and Fusobacterium nucleatum. Wolinella recta, Eikenella corrodens, and even Candida are
also found (Zamben 1990, Vaccuro 1988). Polymorphonuclear leukocyte defects related to
HIV infection may be involved (Ryder 1988).

Therapy

Treatment for these conditions involves removing necrotic tissue including bony
sequestra, root planing and curettage, irrigation of the affected areas with 10% povidone-
iodine, >and administration of antibiotics such as metronidazole 250 mg 4 times/day,
clindamycin 300 mg 3 times/day, or augmentin (amoxicillin-clavulamic acid) 250 mg 3

times/day, followed by chlorhexidine mouth rinses (Table 4) (Greenspan, Greenspan, 1992).
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Table 4. Therapy for HIV-related periodontal diseases

Condition Management
HIV gingivitis Plaque removal, Povidone iodine (for acute tx.)

Chlorhexidine mouth rinse (after initial lesions heal)
HIV periodontitis Plaque removal
Root planing and curettage
Irrigation with povidone-iodine
Antibiotics (Metronidazole, clindamycin,
amoxicillin), chlorhexidine mouth rinse
Necrotizing gingivitis Debridement
Povidone-iodine irrigation
Antibiotics (metronidazole, clindamycin,
amoxicillin)
Necrotizing stomatitis Debridement, including bone sequestra
Povidone-iodine irrigation, antibiotics
(metronidazole, clindamycin, amoxicillin)
Chlorhexadine mouth rinse

(Greenspan & Greenspan 1992)

The routine premedication or prophylaxis of HIV-positive patients with systemic
antibiotics during the treatment of HIV-G and HIV-P appears to be unnecessary.
Obviously, some patients require antibiotic premedication for other reasons such as a history
of rheumatic fever or presence of artificial joints and should be treated accordingly, using
the recommendations of the American Heart Association and the patient’s physician

(Schulman 1984, AMA 1985).
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Follow-Up Care

Immediate follow-up care for HIV-P is required to ensure success in treatment.
Patients should not be placed on protracted unsupervised care. Ideally, the patient should
return within 24 hours, but not to exceed 5-7 days, for an oral hygiene evaluation and for
any necessary additional debridement of necrotic tissues. However, in many cases the
follow-up visit depends on a variety of factors, such as the patient’s ability to achieve
adequate oral hygiene, the patient’s compliance in the use of adjunctive agents, the
effectiveness of the acute care debridement, and the presence of concomitant oral and
systemic lesions (Winkler 1989).

Within a week to 10 days, definitive follow-up therapy may be started in most cases.
This typically consists of quadrant-by-quadrant scaling and root planing to remove calculus
left during the acute care treatment and removal of accumulated plaque, necrotic tissue, and
materia alba during the healing phase. A significant amount of material may accumulate
and require removal even when the patient faithfully follows the oral hygiene regimen.
Continued severe destruction of the periodontal tissues often results in many residual areas
that are difficult to maintain. Therefore, refinement in techniques by the patient are
required to achieve adequate long-term plaque control (Winkler 1989).

A third appointment a week to 10 days after the second appointment is suggested
for the evaluation and reinforcement of oral hygiene and the completion of required scaling
and root planing. Considerable healing and epithelialization should be expected. Necrotic

bone, if loose, should be gently removed from areas where bone is being sequestered.
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Special attention should be given to the areas where fragments have not sequestered or
cannot be removed to avoid the accumulation of food and bacteria which act as a nidus for
additional intraoral infections (Winkler, 1989).

Neoplasia

Although various malignant neoplasms have been reported in patients infected with
the human immuodeficiency virus (Robert 1984, Kaplan 1987, Overly 1987), and some
cancers may become more aggressive as a result of HIV infection (Tirelli 1989, Serrano
1990), only non-Hodgkins lymphoma and Kaposis Sarcoma have been shown statistically to
be in excess.

Kaposi’s Sarcoma

Kaposi’s sarcoma (KS) has been reported as the initial manifestation of AIDS in 10%
of patients with AIDS (Valderding 1988). The sarcoma accounts for about 90% of all
malignancies diagnosed in patients with AIDS (Gropman 1987).

KS has been reported in all groups of people who have AIDS including children and
those with hemophilia. However, for unknown reasons, it is most common in young
homosexual and bisexual men who have AIDS (Safai 1985).

As the predominant malignancy associated with AIDS, KS is nonmetastic, but often
appears as a multifocal, vascular neoplasm that can occur on any site. It is aggressive,
extensively disseminated, frequently involves the lymph nodes and viscera, and is often fatal.
The presence of KS in an HIV-infected patient is considered a diagnosis of AIDS.

Oral lesions of (KS) were among the first oral features of the epidemic noted

(Lozada 1982, 1983). The palate is the most common oral site while the gingiva and tongue
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may also be involved. Salivary gland and cervical lymph node involvement are seen (Petow
1983, Yeh 1989). Oral KS may present as flat or raised patches of blue, purple, or red
color. Yellow stain of the mucosa adjacent to the lesion may also be seen as a result of the
lysis of red blood cells and the release of hemosiderin. They may occur bilaterally and
symmetrically or as single lesions with ill-defined borders. Unlike hemangiomas, these
lesions do not blanch under pressure. Because the clinical distinction may be difficult, a
biopsy is needed to confirm a diagnosis of KS in these early lesions.

As the disease progresses, the lesions become larger, elevated, and nodular. In time,
the lesions appear rounded or dome-shaped, pebbled, or plaquelike and have poorly
demarcated borders. Large nodular lesions may ulcerate and become secondarily infected.
Occasionally, oral KS may be covered by normal colored mucosa. The histopathology is the
same as that of KS lesions elsewhere (Green 1984, Lummerman 1988).

Oral KS lesions may be painful and interfere with mastication and swallowing.
Visible lesions may be embarrassing to the patient. Small lesions respond well to local
therapy, including surgical or laser excision and intralesional chemotherapy, such as
vinblastine (Epstein 1989, Ficarra 1988). Larger lesions may respond well to external
radiation therapy (Lozada 1982). Early lesions should be treated to slow down progress and
reduce the morbidity associated, in particular, with secondary infection, which may mimic
HIV periodontitis.

HIV-associated Kaposi’s sarcoma displays an uneven incidence among the groups at
risk, occurring in 43% of homosexual or bisexual men, 4% of intravenous drug users, 12%

of Haitians, and in only three reported cases in children infected with HIV, suggesting the
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interplay of additional factors in the generation of this tumor (Steis 1988).

Interestingly, Kaposi’s sarcoma also appears more likely to develop in patients in
whom T-cell immunity is relatively well preserved (Afrasiabi 1986). Factors that have been
implicated in the pathogenesis of Kaposi’s sarcoma include cytomegalovirus infection and
the use of amyl or butyl nitrate vapors (Mirvish 1987). Neither of these suggestions,
however, has been substantiated.

Recently, the demonstration that the transplantation of cells grown in vitro from
human Kaposi’s sarcoma into mice results in the development of murine Kaposi’s sarcoma
lesions, as well as the demonstration that mice transgenic for the HIV tat gene develop
lesions consistent with Kaposi’s sarcoma, strongly support the view that Kaposi’s sarcoma
is a vascular proliferation resultant on the production of one or more growth factors
induced by an HIV gene product. Basic fibroblast growth factor, which is strongly
angiogenic, and interleukin-1 messenger RNA’s have been shown to be secreted by human
Kaposi's sarcoma cells (Ensoli 1989). Thus, Kaposi’s sarcoma may not, at least in the
setting of HIV infection, be a true neoplasm. Why it is so uncommon in children with HIV
infection remains unknown.

Treatment

Treatment for KS is required because of functional impairment, to reduce or
eliminate pain or bleeding, or for cosmetic reasons (Wescott 1989). Small oral lesions may
be excised surgically, removed by laser or electrocautery, or frozen using liquid nitrogen on
a cotton swab. The larger nodular lesions may be excised, removed by cryosurgery or laser,

or injected with chemotherapeutic agents such as dilute vinblastine. Extensive lesions may
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respond to radiation therapy. Treatment with anticancer drugs is limited as they tend to
suppress bone marrow and thus further depress the immune system. Certain
immunomodulators have shown some promise in treating KS in patients with AIDS. Two
new drugs based on alpha interferon recombinant technology are now available for patients
with AIDS-related KS (Mousselli 1989). The US Food and Drug Administration (FDA)
approval or Intron-A (Schering-Plough) and Roferon-A (Roche) was based on clinical
studies showing that alpha interferon can reduce the severity of lesions and significantly
prolong the lives of patients. Alpha interferon has antiretroviral, antitumor, and
immunoregulatory effects in patients with AIDS and KS and is beneficial in patients with
CD4 cell counts over 200 who have not had AIDS-related opportunistic infection (Wescott
1989).

Dentists can treat these lesions when they are amenable to excision, cryosurgery,
laser, or electrocautery. Dentists should also have referral sources available for
management of the more extensive lesions or for those that do not respond to treatment
(Wescott 1989).

The treatment of the child with HIV-associated Kaposi’s sarcoma remains virtually
uncharted territory. Physicians faced with determining the best therapeutic option for such
patients are advised to avail themselves of the much greater experience with this problem
in the adult oncology community (Horowitz 1991).

Lymphoma
The increased incidence of malignant lymphomas seen in patients at risk for HIV

infection was first noted in 1984 (Ziegler 1984, Levine 1984). Current estimates are that
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3% of HIV-infected adults will be diagnosed with non-Hodgkin’s lymphoma (NHL)
(HIV/AIDS Surveillance 1990, Levine 1987). Children with chronic immunodeficiency from
any etiology are at significantrisk for the development of cancer, particularly non-Hodgkin’s
lymphoma. Unlike the clinical profile of NHL occurring in the general population, HIV-
associated NHL is predominantly high grade, has a higher frequency of extranodal sites, and
is clinically aggressive with short survival following diagnosis (Horowitz 1991).

Non-Hodgkin’s lymphoma may involve the oropharynx (Ziegler 1982, 1984, Kaugars
1989, Green 1989). The oral lesions may precede those at other sites, or be the only lesions
and so be the presenting and diagnostic criterion for AIDS. The lesions can be found
anywhere in the mouth as swellings, nodules, or ulcers. They may present a diagnostic
challenge and repeated biopsies may be needed (Greenspan (1992). Treatment regimens
used today include chemotherapy and radiotherapy.

There is no convincing evidence for an association between oral squamous cell
carcinoma and HIV infection. However, as the life expectancy of HIV-infected individuals
increases it is possible that oral cancer due to papillomavirus and tobacco may occur
(Greenspan 1992).

IDIOPATHIC LESIONS
HIV Salivary Gland Disease

A large number of oral manifestations of unknown etiology have been reported in

persons with HIV infection, and the most common of these is salivary gland enlargement

(Leggott 1992). There may be a reduced salivary flow rate. Appropriate measures to
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alleviate symptoms and prevent caries include saliva substitutes, control of sugar intake,
fluoride rinses, and fluoride applications (Greenspan 1992).

Parotid swelling appears to be much more common in children than in adults
(Schiodt 1987). Recently it has been reported to occur in about 5% of HIV-positive
homosexual men, whereas approximately 14% to 30% of infected children are reported to
have unilateral or bilateral involvement of the parotid glands (Oleske 1983, Rubenstein
1983). In children the initial and subsequent manifestations may be of an acute infectious
nature that are associated with pain and fever and that require antibiotic therapy. The
enlargement may be recurrent or persistent and diffuse. In some children the lesion
resolves but in many the lesion is present for long periods of time. The lesions are
generally much larger and more disfiguring in pediatric patients than in adults. In most
children xerostomia is not usually associated with the parotid swelling, although in adult
patients it is a fairly common complaint (Leggott 1992).

The swelling is diffuse and soft. There may be dry eyes and other features suggestive
of Sjhogren’s syndrome, but significant serological and immunohistochemical differences
distinguish HIV SGD from Sjogren’s syndrome. HIV SGD may include cases described as
branchial cleft cysts or lymphoepithelial cysts of salivary glands (Finter 1988), and all of
these may be the salivary gland expression of the diffuse infiltrative CD8 lymphocytosis
syndrome in HIV infection described by Itescu et al. No viral or other microbial causes

have been identified as causitive for HIV SGD (Itesw 1990).

59



In both adults and children the lesion often occurs in conjunction with generalized
lymphadenopathy. Reasons for the differences between the adult and pediatric
manifestations are not yet understood (Leggott 1992).

Recurrent Aphthous Ulcers

There is a slight increase in the prevalence of recurrent aphthous ulcers (RAU) in
HIV infection (Feigal 1991) and a dramatic increase in their severity (Najjar 1989) with a
shift towards the major variant (MacPhail 1991). Recurrent aphthous ulceration usually is
limited to nonkeratinized mucous membranes. The lesions begin as small raised papules
on the mucosa with central blanching that creates a white appearance. The papule expands
and undergoes a central necrosis to form a shallow ulcer approximately 2-10 mm in
diameter. The ulcers show a central, slightly depressed grayish fibrin border and
surrounding halo (Leggott 1987).

