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N JUNE 1979, a 32-year-old man

appeared at a New York City
hospital complaining of severe
dyspnea and a persistent, non-pro-
ductive cough. He had been in ex-
cellent health until two weeks earlier
when he had gone to a hospital
emergency room complaining of a
cough and fever. At that time a chest
radiograph was reported as negative
and he was given a 10-day course of
erythromycin; his symptoms became
progressively worse.

Evaluation revealed that this
young man was strikingly dyspneic
with a few dry rales; physical ex-
amination was otherwise negative.
There were diffuse interstitial in-
filtrates on chest radiograph. Labo-
ratory analysis showed a white blood
cell count of 3,100 cells/mm3 with 75
percent polymorphonuclear cells, 16
percent bands, and 9 percent lym-
phocytes; a room air arterial blood
gas revealed a pH of 7.51, pO; of 48
mm Hg, and pCO; of 22 mm Hg.
When an open lung biopsy (Figure I)
was performed several hours later,
the health care team was surprised to

AIDS:
Recognition
of the
syndrome

find interstitial mononuclear in-
filtrates with numerous Pneumo-
cystis carinii and occasional cyto-
megalovirus inclusion bodies.

The patient was treated with in-
travenous trimethoprim-sulfameth-
oxazole* and had a stormy, pro-
longed course before he recovered.
An extensive workup failed to reveal
a malignant neoplasm, or any other
underlying disease that might cause
an immune dysfunction which might
explain a predisposition to these op-
portunistic infections. Review of the
literature identified only three cases
in which an adult patient had
Pneumocystis pneumonia without an
accompanying immunosuppressive
illness and no case of an adult
presenting with Pneumocystis pneu-
monia as the first manifestation of
immunosuppressive disease.

Thus, this case appeared at first to
be an anomaly. But medical meetings
in New York City over the next several
months brought to light 15 additional

*Please see prescribing information, page 23,
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Figure 1. Intraalveolar exudate containing br’ack silver stain positive cysts of
Pneumocystis carinii (inethenamine silver stain).

cases of unusual opportunistic infec-
tions, particularly Pneumocystis
pneumonia, in previously healthy per-
sons. When features of these cases
were compared, it became apparent
that all involved young men were
either homosexuals or drug abusers.

At about the same time, another
group of physicians began seeing a
substantial number of cases of
Kaposi’s sarcoma — a usually in-
dolent skin tumor appearing in elder-
ly males — in previously healthy
young male homosexuals. Not only
was the Kaposi’s sarcoma rapidly
progressive, but many of the patients
also developed fatal opportunistic in-
fections.

The Centers for Disease Control
(CDC) quickly recognized that un-
usual opportunistic infections and
cases of Kaposi’s sarcoma were being
seen in previously healthy persons in
several large eastern and western
cities, and that there was no prece-
dent for these cases. The CDC began
an active surveillance system, and by
the end of June 1983, over 1,600 cases
had been recognized, with a new case
rate of two or three per day.

Clearly, these developments rep-
resented a new disease process with
unprecedented immunologic, clin-
ical, and epidemiologic features. The
process became known as the Ac-
quired Immune Deficiency Syndrome
(AIDS). As the number of cases con-
tinued to increase daily and the syn-
drome spread to new population
groups, it became clear that the
medical community was being pre-
sented with a devastating disorder
that required specialized expertise for
clinical management and urgent sci-
entific initiatives for discovering
methods to prevent its spread and re-
verse its lethal consequences.




INCE THE late 1970s, a striking

number of previously healthy
male homosexuals have developed
opportunistic infections or an ag-
gressive form of Kaposi’s sarcoma
that had almost never been seen in the
absence of clinically obvious immu-
nosuppressive disease. These men
and others with AIDS—drug abusers,
recipients of blood products and Hai-
tians—had impressive deficiencies in
their immune response, yet careful
clinical evaluations and autopsies
failed to reveal a malignant neo-
plasm, or any other immunosuppres-
sive entity that might explain their im-
munodeficiency.

From a clinical standpoint, the im-
munodeficiency had developed dur-
ing adulthood since no patient had
experienced any unusual infection or
tumor during the first several decades
of life. Thus, the immunodeficiency
was acquired rather than congenital.
Moreover, the variety of infectious
processes being seen suggested that
the immunodeficiency was in fact the
primary event, and that the infectious
processes were the result of the im-
munodeficiency rather than the
cause.

The immunodeficiency that oc-
curred in these homosexuals, drug
abusers, Haitians, and recipients of
blood products was both quantita-
tively and qualitatively different from
immunologic disorders previously
recognized in adults. Profound and
irreversible, the immunodeficiency
predisposed the patients to devel-
oping infections that have been
unusually frequent and severe. The
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Figure 2. Erythematous cutaneous
Kaposi's sarcoma lesion of the ear.

immunologic deficiency appeared to
be qualitatively different from that
seen in other immunosuppressive
populations in that Kaposi’s sarcoma
(Figure 2), Mycobacterium avium-in-
tracellulare, mucocutaneous Herpes
simplex, and toxoplasmosis were all
common, while opportunistic organ-
isms such as Listeria monocytogenes
or Nocardia asteroides, which are
common in transplant recipients and
Hodgkin’s disease patients, were
rarely seen.

As clinicians became aware of
these occurrences in previously
healthy individuals, unusual clinical
events of all types in homosexuals,
drug abusers, Haitians, and reci-
pients of blood products became the
focus of considerable interest. Cases
of Epstein-Barr virus-associated
Burkitt’s lymphoma, non-Hodgkin’s
lymphoma, colonic carcinomas, oro-

pharyngeal carcinomas, immune
complex nephropathies, generalized
lymphadenopathy, and autoimmune
phenomena were reported, often
associated with opportunistic
infections.

Since no laboratory marker of
AIDS has been discovered, defining
AIDS in a manner that distinguished
the truly new clinical occurrences
from the heightened awareness of
unusual disease processes in popu-
lations at risk for AIDS became a real
problem. For example, non-Hodgkin’s
lymphoma, Burkitt’s lymphoma, and
renal failure are seen in all segments
of society and are often complicated
by opportunistic infections or second
malignancies. The occurrence of
these processes in homosexuals could
be a manifestation of AIDS, but it is
also possible that these uncommon
diseases have always occurred in all
population groups, but are now being
recognized and reported because of
heightened awareness in the medical
community.

To determine the magnitude of
AIDS and its true epidemiologic pat-
tern, the CDC has adopted a strict
definition that is unlikely to be in-
flated by unrelated disease processes.
As we learn more about AIDS, the
definition may need to be expanded
or to become more sophisticated.
This definition (see page 4) is clinical
rather than based on immunologic
parameters since the latter do not yet
clearly separate AIDS patients from
those with other disease processes, or
from individuals who are clinically
well. There seems little doubt that




generalized lymphadenopathy in
homosexuals without identifiable
infections or tumors is probably
associated with AIDS. There are,
however, no laboratory markers to
separate AlDS-associated lymphad-
enopathy from lymphadenopathy of
unknown etiology that has been
recognized in all patient populations
for many decades. Thus, homosex-
uals with lymphadenopathy are not
currently included under the defini-
tion of AIDS, although this patient
group is being intensively studied to
determine how it is in fact AIDS-
related.

Prodromal syndrome

There is great variation in the clinical
course leading up to initial documen-
tation of AIDS via development of an
opportunistic infection or Kaposi’s
sarcoma. Some patients have no con-
stitutional symptoms or specific com-
plaints until they note the initial skin
or mucous membrane lesions of Ka-
posi’s sarcoma or until they develop
specific symptoms of a life-threaten-
ing infection such as Pneumocystis
carinii pneumonia or cryptococcal
meningitis. Some patients have a
short history (weeks or months) of
non-specific weakness, malaise,
weight loss, diarrhea or fever. This
short history of non-specific com-
plaints may be punctuated by the
development of oral candidiasis
(Figure 3) or localized dermatomal
Herpes zoster. Oral candidiasis is so
unusual in healthy individuals not
receiving antibiotics or steroids that
its occurrence in a homosexual or
other individual at risk for AIDS
should lead to consideration of an
immunologic disorder and a search
for potential causes. For some pa-
tients, the prodromal malaise, fever
and weight loss may extend over
several months or years before a

There is great variation in
the clinical course leading
up to the development of
opportunistic infection or
Kaposi’s sarcoma.

Figure 3. Cheesy white mucosal

specific opportunistic infection or
Kaposi’s sarcoma is documented.
Some patients with AIDS have a
well-documented history of general-
ized lymphadenopathy that stretches
over many months or several years,

plaques of oral candidiasis (oral thrush).
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Patients with lymphadenopathy may
or may not have had associated
symptoms. Often they have had com-
plete evaluations of their adenopathy,
including biopsy, with no detectable
cause.



Definition
of AIDS

IDS is currently defined by the
CDC as a disease (such as
Pneumocystis pneumonia or Kaposi's
sarcoma) that is at least moderately
predictive of a defect in cell-mediated
immunity, and that occurs in the ab-
sence of a known cause for dimin-
ished resistance to that disease.
Diseases under the CDC definition
include:

1) pneumonia, meningitis, or en-
cephalitis due to aspergillosis, can-
didiasis, cryptococcosis, cytomegalo-
virus infection, Herpes simplex infec-
tion, nocardiosis, strongyloidiasis,
toxoplasmosis, zygomycosis or atyp-
ical mycobacteriosis;

2) esophagitis due to Candida, Her-
pes simplex, cytomegalovirus;

3) unusually extensive mucocutane-
ous Herpes simplex of more than
four weeks’ duration;

4) progressive multifocal leukoen-
cephalopathy;

5) disseminated or central nervous
system infection due to coccidiomy-
cosis, cryptococcosis, histoplasmosis;

6) chronic enterocolitis (>four
weeks) due to cryptosporidiosis;

7) Kaposi’s sarcoma;

8) lymphoma limited to the brain.

The immunologic profile is not
currently specific enough to be part
of the definition of AIDS.

Individuals with one of the above
infectious processes would be ex-
cluded from AIDS if they developed
a malignant neoplasm other than Ka-
posi’s sarcoma or lymphoma of the
brain, had received corticosteroids
close to the time of presentation, or
were uremic at presentation, since
these potentially immunosuppressive
processes could themselves predis-
pose to opportunistic infection.

The populations affected by AIDS
have grown from male homosexuals
to 1.V. drug abusers, Haitians, and
recipients of various blood products

including concentrated Factor VIII,
and then to sexual contacts of AIDS
patients or of those at high risk. A
few patients with unequivocal AIDS
deny homosexuality, drug abuse, or
receipt of blood products, although
the reliability of their histories is
never certain. Some neonates and
older children of individuals at risk
for AIDS have immunologic defects
and opportunistic infections, but it
has been difficult to establish whether
these children have AIDS or some
other type of unrelated immunodefi-
ciency syndrome.

Why AIDS did not appear until the
late 1970s, although homosexuality
and blood product therapy had long
existed, is a scientific mystery. The
epidemiology suggests that AIDS is
caused by an infectious agent that is
transmitted by sexual contact, blood,
or blood products. There seems little
doubt, however, that AIDS is a new
clinical and immunologic syndrome
that did not exist before the late
1970s, and that extensive investiga-
tion will be needed to elucidate how it
developed, how it causes immuno-
suppression, how it can be treated,
and how its spread can be prevented.




THE initial manifestation of AIDS
can be either an opportunistic
infection or Kaposi's sarcoma. Many
patients who present initially with
Kaposi’s sarcoma will ultimately
develop opportunistic infections, but
only a minority of patients who pre-
sent with opportunistic infections
later develop Kaposi'’s sarcoma.

There is a characteristic constella-
tion of opportunistic infections in
AIDS (see box, lower right). Some
occur often in other immunosuppres-
sed populations; but several are
almost never seen in patients with
other immunosuppressive illness:
Mycobacterium avium-intracellulare,
yerirectal Herpes simplex, cercbral
toxoplasmosis, persistent cryptospor-
idiosis. Moreover, certain common
opportunistic infections in other pa-
tient groups (Listeria monocyto-
genes, Nocardia asteroides) are rare
in AIDS patients.

The most common clinical com-
plications in AIDS are described
below, followed by a description of
specific infectious complications most
frequently scen.

Fever of unknown origin/
weight loss/malaise

Febrile episodes can occur before an
opportunistic infection or tumor
develops, and after Kaposi’s sarcoma
or treatment of a specific oppor-
tunistic infection. Persistent fever
may be a debilitating problem, often
associated with considerable malaise
and weight loss; the fever may be
either low grade and persistent, or
episodic and spiking to 39.0°C or

Clinical

manifestations

of AIDS

Febrile episodes can occur
before an opportunistic
infection or tumor
develops. The cause of
the fever and associated
symptoms is usually
difficult to identify.

higher. The fever is often associated
with considerable malaise and weight
loss and some patients have asso-
ciated rigors and diaphoresis.
Although some tolerate their fever
without problems, others are unable
to work or actively care for them-
selves due to debility. Weight loss can
amount to 20 to 30 percent of body
weight.

The cause of the fever and
associated symptoms is usually dif-
ficult to identify with certainty. A
sizable percentage of patients show
cytomegalovirus in their blood,
Epstein-Barr virus in their throats
and peripheral blood lymphocytes,
and Mycobacterium avium-intracel-
lufare in their bone marrow, blood
and other organs. At autopsy, many
of the pathogens listed in the box are
present. It is unclear whether these
pathogens are mainly responsible for
the fever and constitutional symp-
toms, or whether as yet unidentified

pathogens (perhaps unnamed viruses)
or pathologic processes (immuno:
logic or metabolic) are responsible.
The symptoms do not usually re-
spond to empiric trials with antiviral
or antimycobacterial chemotherapy;
drug combinations tried to date have
not been successful in eradicating cy-
tomegalovirus or Mycobacterium
avium-intracellulare infections.

A rigorous fever workup is ap-
propriate and should include cultures
for bacteria, fungi, mycobacteria,
and viruses of blood, cerebrospinal
fluid (CSF), bone marrow, and other
body fluids or organs; radiologic
evaluation of the head, chest, and ab-
domen; biopsy of lymph nodes and
perhaps of the liver.

Common opportunistic
infections in AIDS

® Pnewmocystis carinii pneumonia

eDisseminated cytomegalovirus

» Disseminated Mycobacterium
avium-intracellulare

® Candida esophagitis

e Mucocutaneous Herpes simplex

e Cryptococcal meningitis

» Cerebral toxoplasmosis

» Enteric cryptosporidiosis

Common clinical
manifestations in AIDS

e Fevers of unknown origin/weight
loss/fatigue

* Diffuse pneumonia

® Diarrhea

o Neurologic disorders and retinitis




Clinical manifestations of AIDS

Diffuse pneumonia
AIDS patients frequently develop
dyspnea, shortness of breath and pro-
gressive hypoxemia. These symptoms
can develop rapidly over several days
or insidiously over many weeks or
months. The chest radiograph may
be clear initially. However, diffuse
bilateral infiltrates, interstitial or
alveolar, usually develop.
Pneumocystis carinii is the most
common cause of diffuse infiltrates.
Cytomegalovirus and Crypfococcus
neoformans are also seen, and cases
of Legionnaire’s disease, other fungal
processes, and occasional bacterial
pneumonias are documented.
Prompt diagnostic evaluation via
bronchial lavage, brushings, wash-
ings, or lung biopsy are appropriate.
The precise technique depends on the
patient’s clinical condition and the
technical expertise available. Careful

studies are needed for bacteria (in-
cluding mycobacteria and Legion-
ella), fungi, viruses (especially
cytomegalovirus) and protozoa
(especially Pneumocystis). Empiric
therapy without definitive diagnosis
frequently leads to therapeutic uncer-
tainty since Pneumocystis and Cryp-
tococcus respond poorly to chemo-
therapy and the clinician is often
uncertain if the patient’s clinical
deterioration is due to wrong choice
of empiric drugs or slow response
despite appropriate therapy. When a
patient has had a definitive diagnosis
but responds poorly, or deteriorates
after improvement, repeat investiga-
tion via bronchoscopy and/or biopsy
is usually quite helpful in determining
whether the therapeutic regimen
chosen has failed to treat the micro-
organism it was directed against or
whether another disease process is

e
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Figure 4. Cysts of Cryptosporidia (light microscopy-sucrose flotation method).
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responsible for the deteriorating
clinical situation.

Diarrhea

Copious watery diarrhea is a frequent
problem among AIDS patients.
Moderate nausea may be an
associated complaint. Homosexuals
with AIDS may have a range of
bowel complaints due to the enteric
organisms that cause symptomatic
disease in the general gay population,
including Giardia lamblia, Enta-
moeba histolytica, and Shigella and
Salmonella species. Debilitating,
copious watery stools often persist
despite numerous diagnostic pro-
cedures, including multiple stool
samples for bacteriologic and para-
sitologic examination, gastrointest-
inal contrast studies, endoscopy, and
small bowel biopsy, and despite em-
piric therapeutic trials with
metronidazole and/or trimethoprim-
sulfamethoxazole.*

By using a sucrose flotation proce-
dure (Figure 4) on stool samples or
electron microscopy on small bowel
biopsies, a few of these patients can
be shown to have cryptosporidiosis,
an animal protozoan disease which
on rare occasions causes self-limiting
diarrhea in healthy humans with
animal exposure, but which can
probably cause severe diarrhea in
AIDS patients. In most cases, ex-
haustive diagnostic procedures dur-
ing life and at autopsy fail to establish
a cause. Symptomatic therapy using
anti-motility drugs and dietary altera-
tion may have limited success; total
parenteral nutrition is needed in some
patients who lose considerable weight.

*Please see prescribing information, page 23.



Neurologic disorders and
retinitis
Neurologic disorders are common oc-
currences in AIDS patients and can
have devastating consequences on the
quality and duration of life. A slowly
progressive encephalopathy charac-
terized by diminished cognitive func-
tion and social withdrawal has oc-
curred in more than 10 percent of
some large series of AIDS patients.
Computerized tomography usually
shows no focal lesions, but the lateral
ventricles may be enlarged. Brain
biopsies or autopsies usually reveal
non-specific pathologic changes. A
few viral inclusion bodies may be
seen, and mycobacteria may be cul-
tured from the brain. The true
etiologic agent(s) of this syndrome,
however, has not been clearly iden-
tified. Patients with encephalopathies
require a prompt evaluation of the in-
fectious, metabolic, and neoplastic
processes that can cause such a syn-
drome. Brain biopsy is probably war-
ranted in severe cases where non-
invasive studies are non-diagnostic in
establishing a reversible cause.
Neurologic findings associated
with focal lesions on computerized
tomography are also common. Tox-
oplasma gondii (Figure 5) has been
seen in many lesions, particularly in
Haitians; lymphomas and inflam-
matory lesions of unclear etiology
have also been recognized. Brain
biopsies are usually necessary to
establish the cause of these focal le-
sions since serologies and CSF cul-
tures are not usually diagnostic.

Figure 5. CT brain scan
demonstrating large intracerebral
fesion of Toxoplasma gondii.




Clinical manifestations of AIDS

Other neurologic disorders seen in
AIDS include cryptococcal meningi-
tis, cerebral hemorrhage, epidural
lymphomas, peripheral neuropa-
thies, aseptic meningitis, and progres-
sive multifocal leukoencephalopathy.

The neurologic disorders in AIDS
patients frequently result in repeated
hospitalizations. The consequences
of encephalopathy, cryptococcal
meningitis and focal lesions may lead
to a need for custodial care. This can
be demoralizing, both to the patient
and to those providing the care.

Retinitis (Figures 6 and 7) is also
common in AIDS. Although many
patients are asymptomatic, some
have floaters, some suffer severe
alterations in acuity and field of vi-
sion, and a few lose most of their
vision. Diagnostic studies during life
are difficult since serologies are rarely
definitive. The clinical appearance of
the lesions is usually consistent with
cytomegalovirus retinitis. Autopsy
studies have shown that cytomegalo-
virus is the most common cause of
retinitis in this population; some
cases of Toxoplasma retinitis have
also been documented. In a few pa-
tients, vitreous biopsies to document
Toxoplasma may be appropriate
since this type of retinitis is poten-
tially treatable. Empiric therapy
could be attempted, but a definitive
diagnosis is very useful in a popula-
tion in which chemotherapy (sulfa-
diazine and pyrimethamine*) may be
complicated by leukopenia and/or by
hypersensitivity reactions.

*Please see prescribing information, page 27,

(Photos courtesy of Dr. A. Palestine, National Eye Institute)

Figure 6. Hemorrhagic retinal exudates of cytomegalovirus retinitis.

Figure 7. Posterior vitreous haze and
hemorrhagic retinal exudates of
cytomegalovirus retinitis.




Pneumocystis carinii

newmocystis carinii pneumonia

(PCP) is probably the most com-
mon opportunistic infection in
AIDS. Over 55 percent of patients
reported to the CDC and over 90 per-
cent of those followed to autopsy in
some series have had PCP. PCP is
caused by a ubiquitous protozoan
that is probably spread by a respira-
tory route. Pneumocystis only causes
disease when there is a deficiency in
the host’s cell-mediated or humoral
immune response. When disease does
develop, it is confined to the lungs; it
may present as a fulminant pneu-
monia that develops over a few days
or as an insidious process character-
ized by dyspnea with or without a
non-productive cough and fever. In
AIDS, Pneumocystis pneumonia is
characteristically an insidious pro-
cess which develops over weeks or
months. Physical examination is
usually non-revealing and arterial
blood gases can show either minimal
or substantial hypoxemia, The chest

Pneumocystis carinii
pneumonia may either
present as a fulminant
disease or, in some cases,

as an insidious process.
_

Specific
infections
commonly

seen
in AIDS

Figure 8. Chest x-ray demonstrating
bilateral pulmonary infiltration.

radiograph (Figure 8) usually shows a
diffuse and symmetrical interstitial
pattern that progresses to alveolar
consolidation. Atypical radiographic
presentations occur with PCP, how-
ever, and the presence of asymmetry,
lobar infiltration, pleural effusions,
cavitation, or a normal examination
should not exclude the diagnosis.

Diagnosis. PCP can only be diag-
nosed by demonstration of the
Pneumocystis organism in bronchial
secretions or in lung tissue. Serologic
tests assessing antigen or antibody
levels do not have diagnostic signifi-
cance. Hematoxylin and eosin stained
sections of lung tissue show a char-
acteristic interstitial cellular infiltrate
and intraalveolar eosinophilic mater-
ial, but unequivocal diagnosis re-
quires use of a special stain such as
methenamine silver, toluidine blue O,
or Gram-Weigerl to demonstrate the
organism.

Recommended treatment. Tri-
methoprim-sulfamethoxazole* (20
mg/kg/day trimethoprim and 100
mg/kg/day sulfamethoxazole in 4
oral or intravenous daily doses) and
pentamidine isethionate (4 mg/kg/
day intramuscularly in one dose) for
at least 10 days have demonstrated ef-
ficacy in treating PCP, In patients
with malignant neoplasms, tri-
methoprim-sulfamethoxazole is as ef-
fective as pentamidine but less toxic.
It is not known whether trimetho-
prim-sulfamethoxazole is as effective
as pentamidine in AIDS patients with
PCP, nor is it clear whether a combi-
nation of both drugs is better than
either singly. The current recommen-
dation is to institute trimethoprim-
sulfamethoxazole therapy, and to add
pentamidine if the patient has not im-
proved by day 4 to 8 of therapy. The
patient may respond very slowly and
prolonged therapeutic courses (for
more than two weeks) may be neces-
sary. At least 10 percent of those who
survive their first PCP infection may
relapse or have recurrences.

Mpycobacterium avium-
intracellulare

Mycobacterium avium-intracellulare
is a common environmental contami-
nant found in dust, water, poultry,
and livestock in the southeastern U.S.
The organism is a pulmonary sapro-
phyte that can cause invasive lung

*Please see prescribing information, page 23.
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Specific infections commonly seen in AIDS

disease in immunocompetent pa-
tients. However, the organism has
low pathogenic potential even in the
immunosuppressed. Only about 14
cases of disseminated disease have
been documented in adults and, even
among cancer patients, Mycobacte-
rium avium-intracellulare is responsi-
ble for fewer than a third of atypical
mycobacterial disease processes.
However, Mycobacterium avium-in-
tracellulare has been strikingly com-
mon in AIDS patients, suggesting
that they have an unusual immuno-
logic process that selectively predis-
poses to this mycobacterial infection.
Over 40 AIDS patients, including ho-
mosexuals, drug addicts, and hemo-
philiacs, have had Mycobacterium
avium-intracellulare documented in
their bone marrow, blood, lymph
nodes, and/or other tissues. Dissemi-
nated disease is not uncommonly
found at autopsy. The role this organ-
ism plays in causing prolonged fever,
fatigue, or weight loss is unclear.

Other atypical mycobacteria have
not commonly caused disease in
AIDS patients. Mycobacterium tu-
berculosis has been a common infec-
tion only in Haitians with AIDS.

Diagnosis. Mycobacterium avium-
intracellulare disease is documented
by cultivating the organism from
non-pulmonary tissue or from nor-
mally sterile body fluid; it can be
cultivated from blood. Histopathol-
ogy of biopsy specimens (Figure 9)
may reveal masses of acid-fast organ-
isms on special stains. Granulomas
are often poorly formed or absent, so
tissues should be specifically stained
for mycobacteria even in the absence
of granulomas.

e
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Figure 9. Acid-fast stain demonstrating Mycobacterium avium-intracellulare in

lymph node biopsy (Fite stain).

Treatment. Management of dis-
seminated Mycobacterium avium-
intraceliulare in AIDS has been
uniformly unsuccessful, clinically
and microbiologically. The organism
is usually resistant to most conven-
tional antimycobacterials. Investiga-
tional compounds such as ansamycin
(Mont Edison Pharmaceuticals, New
York City) and clofazamine (Na-
tional Hansen’s Disease Center, Carr-
ville, Louisiana) often show good in
vitro activity, but their safety or ef-
ficacy in chemotherapeutic regimens
is unclear.

Herpes simplex virus

In immunocompetent patients, both
primary and recurrent Herpes sim-
plex virus (HSV) infections manifest
themselves as vesicular lesions on an
erythematous base in oral or genital
areas. Almost all AIDS patients have
had a primary HSV infection. They
are at unusually high risk for recur-
rences as compared with other immu-
nosuppressed populations. Most
commonly, these recurrences present
as extensive genital or perirectal ul-
cerations. There have also been re-
ports of herpetic esophagitis and tra-
cheobronchitis.

Diagnosis. Identification of multi-
nucleated giant cells on scrapings
from the lesion and isolation of HSV
is diagnostic.
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Recommended treatment. 1.V.
acyclovir* (5 mg/kg q8h for 7 days)
reduces the duration of viral shedding
and the time to crusting or epitheliali-
zation in many AIDS patients. The
disease often recurs after therapy is
stopped.

Disseminated

cytomegalovirus infection
Cytomegalovirus (CMV), a member
of the Herpes virus family, infects
virtually all AIDS patients. CMV has
been isolated from throat washings,
urine, and/or blood of almost all pa-
tients followed at the Clinical Center
of the National Institutes of Health,
and all have anti-CMV IgG antibody.

*Please see prescribing information, page 25.

Figure 10. Lung biopsy demonstrating large inclusion cell of cytomegalovirus
pneumonia (hematoxylin-eosin stain).

Cytomegalovirus is a large, envel-
oped DNA virus found in saliva,
blood, semen, cervical secretions,
feces, and lymphocytes of a wide
variety of patients. It is transmitted
congenitally, through intimate con-
tact, or via blood products. In the
U.S., between 25 and 50 percent of
apparently healthy heterosexuals,
and over 90 percent of healthy homo-
sexuals and bisexuals are seroposi-
tive. However, cytomegalovirus can
virtually never be isolated from the
heterosexual group; it is occasionally
found in throat isolates, urine, or
ejaculates of the homosexuals and
bisexuals. After infection, the virus
remains dormant in the leukocytes.

When the immune response is sup-
pressed, the virus may be reactivated
and cause clinical symptoms. Fever,
marked neutropenia, and lympho-
penia, as well as various combina-
tions of diffuse interstitial
pneumonia, ulcerative gastroin-
testinal lesions, retinitis, hepatitis,
maculopapular rash, thrombocyto-
penic purpura, and encephalitis may
all be manifestations of CMYV infec-
tion in AIDS patients.

Diagnosis. The presence of cyto-
megalovirus in the blood or of rising
serologic titers does not prove that
constitutional symptoms or specific
disease processes are causally related.
A characteristic histologic response in
conjunction with viral isolation, im-
munofluorescence or other documen-
tation of compatible viral particles in
a biopsy specimen support a diagno-
sis of CMV disease (Figure 10).

Recommended treatment. No anti-
viral therapy is known to be effective.

Candida species
Patients commonly develop oral
thrush prior to the documentation of
Kaposi’s sarcoma or of a life-threat-
ening opportunistic infection. Thrush
may also persist after AIDS is docu-
mented. Oral candidiasis is char-
acterized by patches of gray or white
pseudomembranes or by ulcers that
can be painful or debilitating, inter-
fering with niutritional intake.
Candida esophagitis is also com-
mon in AIDS and is often its present-
ing manifestation. Patients complain
of dysphagia or retrosternal pain in
the presence or absence of oral can-
didiasis. Endoscopy or an esoph-
agram demonstrate mucosal erosions.
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Specific infections commonly seen in AIDS

Other candidal lesions of the skin,
candidal cystitis, and disseminated
Candida disease are uncommon in
AIDS.

Diagnosis. The diagnosis of oral
Candida is based on the presence of
typical plaques or ulcers on the oral
mucosal surfaces, and substantiated
by demonstration of yeasts and pseu-
dohyphae on smear. Candida esoph-
agitis (Figure 11) is documented by
demonstrating mucosal erosions by
endoscopy or barium swallow and
confirmed by demonstrating invasive
Candida on esophageal biopsy.

Recommended treatment. Oral
nystatin (5 x 103 units q4h), clotrima-
zole lozenges (1 g4h) or oral ketoco-
nazole (100-200 mg q12h) are usually
adequate to control oral thrush. Can-
dida esophagitis should be treated
with amphotericin B (100-150 mg . V.
over 7 to 10 days) since this disease
process can cause life-threatening
complications such as perforation or
hemorrhage if not adequately treated.

Cryptococcus neoformans
Cryptococcus negformans is a com-
mon airborne fungus that can cause
disease in both immunocompetent
and incompetent patients. Dissemi-
nated Cryptococcus can present as a
chronic debilitating process charac-
terized by various combinations of
fever, pulmonary infiltrates, malaise,
and weight loss. Meningitis can occur
as an aspect of disseminated cryp-
tococcosis or as a specific entity. The
meningitis may present as an insi-
dious personality change, an altera-
tion of consciousness, a debilitating
illness, or an acute form of the
disease.

ks 4 It
Figure 11. Barium swallow (esophagram) demonstrating esophageal mucosal ulcers
secondary to Candida esophagitis.



In patients with AIDS, the CSF
findings in untreated patients are
usually not subtle. Yeast can be seen
on India ink stain, the cryptococcal
antigen is high, and the CSF protein
is elevated, while glucose is severely
depressed. White blood cells may or
may not be present.

Diagnosis. Cryptococci must be
demonstrated by culture or India ink
preparation in cerebrospinal fluid,
blood, sputum, urine, or biopsy spe-
cimen (Figure 12). An clevated CSF
cryptococcal antigen titer is also
diagnostic.

Recommended treatment. Ampho-
tericin B (0.6 mg/kg/day) or
amphotericin B (0.3 mg/kg/day)
with flucytosine (125 mg/kg/day
P.O. divided into four doses) for a
total of at least 42 days is the standard
therapy. In many AIDS patients,
leukopenia makes administration of
flucytosine difficult because of the
drug’s myelosuppressive effects.
Response to therapy is often poor
and relapses are common. Flucy-
tosine should be used with caution in
patients with impaired renal function.

Toxoplasma gondii

Toxoplasma gondii is a protozoan
that infects 20 to 40 percent of the
adult population in the U.S. After in-
itial infection via raw meat or cat
feces, the Toxoplasma cysts lie dor-
mant in the brain or muscle, con-
tained by cell-mediated immune re-
sponse. With severe immunosuppres-
sion, the cysts become metabolically
active, tachyzoites invade surround-
ing tissue, and significant disease
oceurs,

£
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Presenting signs and symptoms in-
clude fever, local neurologic signs,
and often obtundation. Toxoplasmo-
sis most commonly presents in AIDS
patients as a cerebral mass lesion
which is contrast-enhancing on com-
puterized tomography. Dissemina-
tion to other organs has also been
demonstrated.

Diagnosis. Serology has not been
useful for diagnosing toxoplasmosis
in AIDS. Diagnosis depends on dem-
onstrating the tachyzoite in tissue sec-
tions, or on isolating the organism via
intraperitoneal mouse injections
from a tissue that does not ordinarily
contain the dormant cyst.

Figure 12, Lung biopsy demonstrating mucicarmine positive encapsulated yeast of
Cryptococcus neoformans (mucicarmine stain).

Recommended treatment. Sulfa-
diazine (1g g6h P.0.) and pyrimeth-
amine (25 mgqd P.O. after 75 mg
P.O. initial dose). This combination
should be given for a prolonged
period the duration of which should
be determined by the patient’s clinical
response. The efficacy of this treat-
ment for AIDS patients is uncertain.
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SEPTRA 1.V. Infusion works
decisively in vitrot SEPTRA
I.V. is effective against a wide range of
susceptible organisms: Prenmocystis
carinti,* E. coli, Klebsiella sp,
Enterobacter sp, H. influenzac}

S. puermoniae’ P mirabilis, indole-
positive Protens sp (P rettgeri and

P vilgaris), M organclla morganit, and
Shigella sp (S. flexnert, S. sonnei).
SEPTRA complements the i vitro
activity of other antimicrobials for
expanded spectrum.

SEPTRA L.V. Infusion works
decisively in vivo

URINARY TRACT INFECTION—
clinically uscful in severe or
complicated infections of the urinary
tract due to susceptible organisms.

+In vitro data do not necessarily correlate with
clinical results.

tData from animal studies only.

§ There are little clinical data on the use of
SEPTRA LV. in scrious systemic infections
ducto H. influenzae and S. pucwomonine,

PNEUMOCYSTIS CARINII
PNEUMONITIS—clinically
effective in both children and adults
with this life-threatening infection.
SHIGELLOSIS—clinically useful for
enteritis caused by susceptible strains
of Shigella flexneri and Shigella sonnet
in both children and adults.
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which surpass the MICs of
susceptible organisms.! Renal
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* Priermocystis carini prneumonitis, severe or
complicated urinary tract infections and
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Kaposi’s sarcoma

Kaposi’s sarcoma has been rec-
ognized since 1872 as an in-
dolent tumor of endothelial cell ori-
gin which occurs in older men of
Mediterranean descent., In North
America, until the late 1970s, this
malignant neoplasm was an uncom-
mon tumor that rarely became dis-
seminated or adversely affected
longevity. A few cases of aggressive
Kaposi’s sarcoma were recognized in
immunodeficient patients and in indi-
viduals with other malignant neo-
plasms, particularly Hodgkin’s dis-
ease. Of interest was the observation
that kidney transplant recipients who
developed Kaposi’s sarcoma often
experienced tumor regression if their
immunosuppressive chemotherapy
was terminated. This suggested that
immunosuppression might play a
permissive role in allowing this tumor
to develop.

In Africa, Kaposi’s sarcoma has
had a different clinical presentation.
It is common in young men living in
areas where Burkitt’s lymphoma is
endemic. In contrast to the North
American form of the tumor, African
Kaposi’s sarcoma is rapidly pro-
gressive, with a very poor prognosis.

In the late 1970s, clinicians in New
York and California noted a sudden
increase in the frequency of Kaposi’s
sarcoma. An alarming number of
cases were seen in younger men,
almost all of whom were homosex-
ual. This ““new’ Kaposi’s sarcoma
was a rapidly progressive process
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Kaposi’s sarcoma in AIDS
can progress rapidly,
involving the skin, mucous

membranes and viscera.
e

which was multifocal. The skin,
mucous membranes, and gastrointes-
tinal tract were frequent sites of in-
volvement. A small fraction of pa-
tients developed life-threatening
visceral involvement due to massive
tumor infiltration of the lung, brain,
or gastrointestinal tract. To date,
most cases of Kaposi’s sarcoma in
AIDS have occurred in male homo-
sexuals, though a few cases have been
documented in male drug abusers
and in Haitians of both sexes. The
majority of patients develop life-
threatening opportunistic infections
if followed long enough.

Patients who present with Kaposi's
sarcoma alone appear to be less
severely immunosuppressed than are
patients who initially present with op-
portunistic infection. They often do
not develop severe opportunistic in-
fections until many months after
recognition or after the initial oppor-
tunistic infection,

Why Kaposi’s sarcoma is so com-
mon in AIDS is unclear. There is con-
siderable evidence associating the
disease with cytomegalovirus. One
hypothesis is that Kaposi’s sarcoma is
a multicentric process caused by
CMYV transformation of endothelial
cells, permitted by the immunosup-
pression associated with AIDS.

Diagnosis. Kaposi’s sarcoma is
diagnosed on the basis of characteris-
tic histopathology. Skin and mucous
membrane lesions are often, but not
invariably, firm nodules. They usual-
ly are of a characteristic purple hue
(Figures 13 and 14).




Neoplasms common in AIDS

T Fo Recommended treatment. Kaposi’s and interleukin-2. The cytotoxic
gl s W ; sarcoma associated with AIDS is cur- therapy has frequently been compli-
-3 ' rently being treated with cytotoxic cated by life-threatening opportunis-
a3 - chemotherapeutic regimens and vari- tic infection. Efficacy of the chemo-

.r’ S ous immunostimulants, including therapy and the immunostimulants

alpha-interferon, gamma-interferon, has not yet been adequately assessed.

Figure 13. Erythematous cutan-
eous nodule of Kaposi’s sarcoma.

Figure 14. Erythematous palatal mucosal lesion of Kaposi’s sarcoma.




Neoplasms common in AIDS

Other tumors
Over a dozen cases of Burkitt’s lym-
phoma (Figure 15) have been re-
ported in young homosexual men.
This appears to be an unusually high
number for this age group, although
accurate statistics are unavailable. An
unusually high proportion of these
cases has been associated with
Epstein-Barr virus, either by isolation
techniques or through nuclear an-
tigen staining. The association of
Kaposi’s sarcoma with another her-
pes virus, CMYV, has stimulated spec-
ulation about the potential role im-
munosuppression might play in per-
mitting these viruses to cause tumors.
Colonic carcinoma, oropharyngeal
carcinomas, and non-Hodgkin’s lym-
phomas have been reported in homo-
sexual patients who appear to have
the same immunologic and clinical
profile as those with AIDS. Non-
Hodgkin’s lymphoma confined to the
central nervous system has the

strongest association with AIDS. s I‘ _aidles,,

Awareness of these various malignan-  pieyre 15, Lymph node biopsy demonstrating Burkitt’s lymphoma
cies may be due to improved report-  gomaroxylin stain).

ing by physicians, but it seems likely
that some tumors other than Kaposi’s
sarcoma and central nervous system
lymphoma do occur with heightened
frequency in AIDS patients.

Over a dozen cases of
Burkitt’s lymphoma have
been reported in young
homosexual men.
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Laboratory findings

and

immunologic profile

here is neither a serologic marker
nor a diagnostic immunologic
profile for AIDS. However, a charac-
teristic pattern shows a modest
anemia, leukopenia, and a normal or
depressed platelet count. The differ-
ential count may reveal a severe lym-
phopenia. Bone marrow biopsv shows
mild hypoplasia in some patients. Co-
agulation studies are usually normal.
Chemistry profiles in AIDS pa-
tients usually show mild transami-
nasemia, mild to severe hypoal-
buminemia, and elevated triglyceride
levels. Studies of adrenal and thyroid
function are usually normal.

There are no characteristic radio-
graphic findings. Routine abdominal
CT scans may show modest spleno-

Immunologic

features

of patients
with AIDS

1. Lymphopenia—predominantly due to a selective defect in the helper/inducer
subset (OKT4, Leu-3) of T lymphocytes

vow

Immunologically, AIDS is
characterized by a decrease
in the number and
function of helper/inducer

(T4*) T-lymphocytes.
m—_————

megaly and retroperitoneal lym-
phadenopathy in a few patients.
Almost all AIDS patients shed
cytomegalovirus in their throats and
urine and almost all of those who
have had a documented opportunistic

infection show cytomegalovirus in
their blood. Epstein-Barr virus can be
recovered from the throat and peri-
pheral leukocytes of most patients. A
high proportion is ultimately found
to harbor Mycoebacterium avium-
intracellulare in their bone marrow.
Most have antibody to one or more
hepatitis viruses.

Humoral immune function is not
as markedly abnormal as cellular im-
mune function. Circulating immuno-
globulin levels (IgG, IgA, IgM) are
usually normal or elevated and com-
plement levels are normal. Antigenic
challenges to assess humoral response
show variable responses to recall an-
tigens and decreased responses to
primary challenges.

2. Decreased in vivo T cell function
A. Susceptibility to neoplasms
B. Susceptibility to opportunistic infections
C. Decreased delayed-type hypersensitivity

3. Altered in vitro T cell function
A. Decreased blast transformation
B. Decreased alloreactivity
C. Decreased specific and non-specific cytotoxicity
D. Decreased ability to provide help to B lymphocytes

4. Polyclonal B cell activation

A. Elevated levels of total serum immunoglobulins and circulating
immune complexes
Inability to mount a de novo serologic response to a new antigen
Increased numbers of spontaneous Ig secreting cells
Refractoriness to the normal in vitro signals for B cell activation
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Typical immunologic
profile of patients
with AIDS

Patients Controls

Total lymphocyte count <1,000/mm? 1,500/mm?
Total T lymphocytes <1,000/mm? 1,200/mm?
Total helper/inducer T lymphocytes <400/mm? 800/mm?
(T4+, Leu-3 +)
Total suppressor/cytotoxic T lymphocytes ~ 400/mm? 400/mm’?

(T8 +, Leu-2+)

Helper/suppressor ratio <1.0 >1.0
(T4/T8, Leu-3/Leu-2)

Skin test reactivity Absent Present
In vitro lymphocyte function
Blast transformation to
Phytohemagglutinin A <25,000cpm 50,000cpm
Natural killer cell activity <20% lysis 40% lysis
Immunoglobulin levels
IgG 2,000mg/dl 1,200mg /dl
IgA 350mg/dl 240mg/dl
IgM 190mg/dl 190mg /dl
Other serologic abnormalities
Circulating alpha-interferon Present Absent
Alpha,-thymosin >1,000pg/ml <500pg/ml
B,-microglobulin >5.0mg/dl <2.5mg/dl
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Immunologically, patients with
AIDS demonstrate lymphopenia due
to a selective depletion in the helper/
inducer (T4 + or Leu-3 + ) subset of T
lymphocytes (see chart at left). This
depletion of T4 + lymphocytes leads
to a decrease in the ratio of helper to
suppressor cells, the so-called T4/T8
or Leu-3/Leu-2 ratio. These T cell
subsets are generally enumerated by
measuring the binding of fluorescein-
ated monoclonal antibodies by the
technique of fluorescence activated
cell sorting (FACS). FACS patterns
for an AIDS patient and a healthy
control are shown in Figure 16. This
decrease in the number of the T4+
lymphocytes is accompanied by pro-
found abnormalities of both in vive
and in vitro T cell function.

While initially thought to be nor-
mal, the B lymphocytes or antibody-
producing cells of patients have been
found to be characterized by intense
in vivo polyclonal activation. This
polyclonal B cell activation, which is
presumably due to viral transforma-
tion in the absence of normal regula-
tory T cells, influences results in
normal or slightly elevated im-
munoglobulin levels, circulating im-
mune complexes, and at times auto-
immune phenomena.

In addition to these abnormalities
of lymphocyte function, AIDS pa-
tients exhibit other serologic evidence
of immunopathology including
elevated levels of alphal-lhymosin,
B,-microglobulin and acid-labile
alpha-interferon.

As has been pointed out earlier,
however, these immunologic abnor-
malities are not specific for AIDS and
have been described not only in other
disease states (predominantly viral in-
fections) but in healthy homosexual
men as well. There is currently no
reliable blood test for AIDS.



Fluorescence activated

cell sorting profile (FACS)
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Figure 16. Fluorescence activated cell sorter analysis of peripheral blood mononuclear cells from an
AIDS patient and a control. Non-specific binding of monoclonal antibody by monocytes is represented
by the peak in the top two graphs. As can be seen, the peripheral blood mononuclear cells from AIDS
patients are deficient in cells which bind the T4 mononuclear monoclonal antibody while T8+ cells
are present.

Channel number refers to the fluorescence intensity while counts x 100 correspond to the number of
cells exhibiting a given amount of fluorescence.
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LTHOUGH AIDS is currently
defined on the basis of
documented opportunistic infection
or Kaposi’s sarcoma, the inescapable
conclusion of clinical and immuno-
logic studies in wider population
groups suggests that there is a broad
spectrum of related disorders. The re-
cent appearance of large numbers of
homosexual men with unexplained
generalized lymphadenopathy and
immunologic profiles similar to
AIDS patients suggests that these
symptoms may be part of the same
syndrome. They may represent an
early form of AIDS or a different
host response to the AIDS agent.
Studies of asymptomatic homo-
sexuals and hemophiliacs have also
demonstrated a striking frequency of
immunologic defects similar to those
found in patients with AIDS. Whether
the patients with lymphadenopathy
or the asymptomatic subjects with
abnormal immunologic profiles will
eventually develop AIDS is uncer-
tain. Prospective studies are needed
to determine this important issue.
AIDS can be transmitted by blood
products and probably through sex-
ual contact with individuals who are
developing AIDS but have not yet
manifested symptoms, opportunistic
infection, or tumor lesions. This
potential transmission by asymp-
tomatic persons raises substantial
public health problems for blood
banks and for sexually active in-
dividuals of both sexes. There is no

AIDS:

A spectrum of
disorders

Successful treatment of
AIDS would logically be
based on reconstitution of
immunologic function.

[ e}

serologic or immunologic method for
identifying AIDS patients or pre-
AIDS patients, so it is extraordinarily
difficult to prevent transmission. A
serologic marker for AIDS is desper-
ately needed.

Successful treatment of AIDS
would logically be based on reconsti-
tution of immunologic function in
addition to the treatment of specific
infections and tumors, which will
continue to develop as long as the pa-
tient is immunosuppressed. Current

investigations involve the use of in-
terferon, interleukin-2, cell transfers,
bone marrow transplantation and
plasmapheresis, often in combination
with antiviral drugs. None of these
therapies has yet shown success in
reversing immunologic dysfunction
and altering the clinical course. This
leaves the clinician in the uncomfort-
able position of treating infections
and tumors as they occur, with the
knowledge that ultimately an untreat-
able viral, mycobacterial, protozoal,
or other microbial pathogen will
eventually kill the patient, usually
within 18 to 24 months after the initial
opportunistic infection is docu-
mented, or within 24 to 48 months
after documentation of an initial
Kaposi’s sarcoma lesion.

Further understanding of the
immunoregulatory defects in AIDS
and the cause of this defect are need-
ed if a successful therapeutic regimen
is to be developed that would reverse
the grim prognosis currently facing
AIDS patients.
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(TRIMETHOPRIM-SULFAMETHOXAZOLE)

DESCRIPTION: Secptra IV Infusion  (tnmethopnm-sullamethoxazole),  a
stente solution for aintravenous infusion anly. 15 a synthelic antibactenal
combination product. Each 5 ml contains 80 mg tnimethopnm® (16 mgimty and
400 mg sulfamethoxazole (80 mgiml) compounded with 40%. prapylene
qlycal, 10% ethyl alcohol and 037 diethanolamine, 170 benzyl alcohol and
0.1% sodwm metamsullne added as preservatves, water forinjechion, and
pH adusted to approamately 10 with sodiem hydroxide

Tnmethopnm s 24-diaming 5 (3.4 S nmethoxybenzylipyimdine, 1115 a while
to hight yellow. odorless. elter compound with a molecular weight of 2603
and the following structural formula

Sultamethoxazole is N'-(S-methyl-d3asoxazolyl)sullamlamide 11 s an almost
white an color, odorless, tasteless compound with a molecular weight of
253.28 and the tollowing structural formula:
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CLINICAL PHARMACOLOGY: Following a one-hour intravenous infusion of a
single dose of 160 mg tomethopnm plus B00 mg sultamethoxazole 1o 11 pa
fients whose weight ranged from 105 1bs to 165 s (mean, 143 b5} the
mean peak plasma concentrations of tnmethoponm and sulfamethoxazole
were 34+ 03 ugiml and 463 « 27 pg/mi, respectively. Following repeated in:

travenous admmistration of the same dose al eight-hour intervals, the mean
plasma concentrations just prior to and immediately after each infusion at
steady state were 5.6 + 06 pg/mil and 88 « 0.9 ugim! tor trimethopnm and 706

+ 7.3 pgiml and 1056 + 109 ug/ml for sulfamethoxazole. The mean plasma
hall-hfe was 113 « 07 howrs tor tnimethopnm and 128 + 18 hours lor
sulfamethoxazole. All of these 11 patients had normal renal tunchion and
thewr age ranged from 17 (o 78 years (median. 60 years)

Pharmacokinetic studies in children and adults suggest an age dependent
hall-ile of tnmethopnm as indicated in the following table?

No. Mean TMP
Age of Hall-lite
(yrs.) Patients {hours)
£ | '] 76T
1-10 9 549
10:20 5 819
2063 6 1282

Sulfamethoxazole exists in the blood as free. conjugated and protemn-bound
forms; tnmethopnm s present as free and protem-bound and metabolized
forms. The free forms are considered (o be the therapeutically active forms
Approximately 44 percent of tnmethoprim and 70 percent of sulfamethox-
azole are proteinbound n blood. The presence of 10 mg percent
sulfamethoxazole in plasma decreases the protein tinding of timethopnm to
an insignilicant degree, tnmethoprim does not influence the proten tinding
of sulltamethoxazole,

Excretion of Septra is chiefly by the kidneys through both glomerular filtra
tion and tubular secretion. Unine concentrations ol both sulfamethoxazole
and tnimethoprim are considerably tigher than are the concentrations in the
blood. When administered together as in Septra, noither sulfamethoxazole
nor timethoprim atfects the utinary excretion pattern of the other

Mrcrobiofogy. Sullamethoxazole inhitits bactenial synthesis of
dihydrololic acid by competing with para-aminobenzoic  acid
Tnmethopnm  blocks the preduction of tetrahydrofolic acid  from
dihydrotolic acid by binding lo and reversibly inhibiting the required en-
zyme, dihydrofolate reductase. Thus, Sepira blocks two conseculive
steps in the biosynthesis of nucleic acids and proteins essential to many
bactena,

In vitro studies have shown that bactenal resistance develops more slow-
Iy with Septra than with Inmethoprim or sulfamethoxazole alone,

In witro senal dilution tests have shown Ihat the spectrum of antibactenal
activity of Septra includes common baclenal pathogens with the excep-
tion of Pseudomonas aeruginosa. The following orgamisms are usually
suscephible: Escherichia coli, Klebsiella-Enterobacter, Profeus mirabilis,
indole-positive  Profeus species, Haemophilus nfluenzae (including
ampicillin-resistant strains), Sireptococcus pneumoniae, Shigella flex-
neri and Shigefla sonner. Il should be noled, however, thal there are hitle
clinical data on the use of Seplra LV, Infusion in senous systemic infec-
tions due to Haemophilus influenzae and Streplococcus preumoniae
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REPRESENTATIVE MINIMUM INHIBITORY
CONCENTRATION VALUES
FOR SEPTRA SUSCEPTIBLE ORGANISMS

{MIC-mcg/mi)
) T™MP SMX TMPISMX (1:19)
Bacleria Alone Alone TMP SMX
Escherichia
coli 0.05-1.5 1.0-245 0.0505 0.9595
Proteus
species
{indole
positive) 0550 7.35-300 0.0515 0.95-285
Proteus
mirabilis 0515 7.35:30 0.050.15 | 095285
Klebsiella-
Enterobacter 0.15:5.0 2.45.245 0.05-1.5 0.95-285
Haemophilus
influenzae 0.15-15 28595 0.0150.15 | 0.285-2.85
Streptococcus
pneumoniae 0.15-15 7.35.245 0.050.15 0.95-2.85
Shigella
flexnerit < 0.01-0.04 |< 0.16-> 320|< 0.002-0.03| 0.04-0.625
Shigefta
sonneit 0.02-0.08 |0.625->320| 0.004-0.06 | 0.08-1.25

TMP = Tnmethopnm SMX = Sullamethoxazole
tRudoy, RC. Nelson, J.D. Haltain. KC Antimicrobial Agents and
Chemotherapy 5:439.43 1974

The recommended quantitative disc susceplibility method may be used lor
estimaling the susceptibihity ol bactena to Septra®* Wilth this procedure, a
repart  from  the laboratory of “Susceplible to tnmethoprim-sulfa.
methoxazole” indicates that the infection s hkely 1o respond to therapy with
Septra. I the infection 15 confined 1o the unine, a report of “Intermediate
suscephibiity 1o trimethopnm sulfamethoxazole” also indicates that the in-
fection 15 hikely to respond. A report of “Resistant to  Inmethopom:
sulfamethoxazele” indicates that the infection s unlikely to respond lo
therapy with Seplra

INDICATIONS AND USAGE:

PNEUMOCYSTIS CARINI PNEUMONITIS: Septra LV, Infusion 15 indicated in
the treatment of Paeumeocysiis canmi pneumonitis in children and adulls
SHIGELLOSIS: Septra LV, Inlusion s indicated in the treatment of enlenlis
caused by susceptible strains of Shigefla flexnen and Stigella sonner in
children and adulls,

URINARY TRACT INFECTIONS: Septra |V, Intusion 1s indicated in the treal-
ment of severe or complicated unnary tract infections due to susceplible
strains of Eschenctia coli, Klebsiella-Enterobacter and Proteus sp. when oral
administrabion of Septra s not feasible and when the organism is not suscep-
hible to single agent anhibacterials elfective in the urinary tract

Cultures and suscephibility tests should be performed to delermine the
susceplibility of the bactena lo Septra. Therapy may be initiated prior to ob-
taining the results of these tests,

CONTRAINDICATIONS: Hypersensiivity to tnmethopnm or sullonamides
Patients with documented megaloblastic anemia due lo folate deliciency
Pregnancy at term and dunng the nursing period, because sullonamides
pass the placenta and are excreted in the milk and may cause kernicterus.

Infants less than two months of age.

WARNINGS: SEPTRA I.V. INFUSION SHOULD NOT BE USED IN THE TREAT-
MENT OF STREPTOCOCCAL PHARYNGITIS. Clinical sludies have
documented lhat patients with Group A, f-hemolylic streptococcal ton-
sillopharyngitis have a greater incidence ol bacteriologic failure when treated
wilh Septra than do those patients treated with penicillin as ewdenced by
failure to eradicale this organism lrom the tonsillopharyngeal area,

Deaths associated wilh the administration of sulfonamides have been
reporled from hypersensilivily reaclions, agranulocytosis, aplaslic anemia
and other blood dyscrasias. Experience with lrimethoprim alone is much
more imited, bul it has been reported o interfere with hemalopoiesis in oc-
casional patients. In elderly patients concurrently receiving certain diurelics,
primarily thiazides, an increased incidence of thrombopenia with purpura has
been reported.

The presence ol clinical signs such as sore throal, tever, pallor, purpura or
jaundice may be early indications ol serious blood disorders.

PRECAUTIONS:

General: Septra should be given with caution to patients with impaired renal
or hepalic lunclion, to those with possible folate deficiency and 1o those with
severe allergy or bronchial asthma. In glucose-6-phosphate dehydrogenase-
delicien! individuals, hemolysis may occur. This reaction is frequently dose-
relaled, Adequate fiuid in(akc musl be maintained in order to prevent
crystalluna and stone formation.
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Local irritation and inflammation duc to extravascular infiltration of the infu
sian has been observed with Septra LV, Infusion, If this occurs the infusion
should be discontinued and reslarted at another site

Laboratory Tests: Appropniate cullure and susceplibibty studies should be
Eerformed before and throughout treatment. Complete blood counts should
e done Irequently in patients receiving Septra, il a significant reduction in
the count of any formed blood element 15 noted, Septra should be discon-
linued. Uninalyses with careful microscopic examinalion and renal function
tests should be performed dunng therapy, particularly for those patients with
impaired renal function

Drug Interactions: Il has been reported that Septra may prolong the prothrom
bin time in patienls who are receing the anticoagulant warfarin, This in-
teraction should be kept in mind when Septra is given to patients already on
anlicoagulant therapy, and the coagulation ime should be reassessed

Carcinogenesis, Mutagenesis, Impawment of Fertiity:

Carcinogenesis: Longlerm studies in ammals to evaluate carcinogenic
potential have not been conducted with Septra LV, Infusion

Mutagenesis: Baclenal mulagenic studies have not been performed with
sulfamethoxazole and trimethopnim in combination Tumethopnm  was
demonstrated o be nonmutagemc i the Ames assay Mo chromosomal
damage was obsefved in human leukocytes cullured in wifro wilh
sullamethoxazole and trimethoprim alone or in combination; the concentra-
tions used exceeded blood levels of these compounds following therapy with
Seplra. Observations of leukocyles oblained from palients treated with Sep
tra revealed no chromosomal abnormalities,

Impairment of Fedility: Septra IV, Infusion has not been studied n ammals
lor evidence of imparment ol fertility. However, studies in rals at oral
dosages as high as 70 mg/kg tnmethopnm plus 350 makg sullamethoxazole
daily showed no adverse eflects on terlility or general reproductive perfor.
mance,

Fregnancy: Teralogenic Eflects: Pregnancy Category C. In rats, oral doses of
533 maikg sulfamethoxazole or 200 mglkg tnmethoponm  produced
teratological effects manitested mainty as cleft palates

The highest dose which did not cause cleft palates in rats was 512 mgikg
sulfamethoxazole or 192 mgikg tnmethopnm when admimstered separately
In two studies in rals, no teratology was observed when 512 mo/kg ol
sulfamethoxazole was used in combination with 128 mgikg of tnmethoprim
In one study. however, clelt palates were observed in one litter out of 9 when
355 mgikg of sulfamethoxazole was used in combination with 88 mgikg of
tnmethoprim

In some rabbil studies, an overall incréase in fetal loss (dead and resorbed
and maltormed conceptuses) was associdted with doses of tnmethopnm &
times the human therapeutic dose

While there are no large, well-controlled studies on the use of tnmethoprim
plus sultamethoxazole in pregnant women. Brumfitt and Pursell® reported the
outcome of 186 pregnancies duning which the mother received either placebo
or aral tnmethopnm in combination with sultamethoxazole The incidence of
congenital abnormalities was 4.5% (3 of 66) in those who received placebo
and 3.3% (4 of 120) in those receiving tnmethoprim plus sultamethaxazole,
There were no abnormalities in the 10 children whose mothers received the
drug during the tirst thmester. In a separate survey, BrumOtt and Pursell also
found no congenital abnormalities i 35 children whose mothers had re
cewed oral tnimethopnm plus sulfamethoxazole at the time of conception or
shortly thereafter,

Because tnmethoprim plus sulfamethoxazole may intertere with folic acid
metabohism, Septra LV Infusion should be used duning pregnancy only if the
potential benelit justifies the potential nsk to the fetus

Nonteratogenic Etfects: See “CONTRAINDICATIONS sechion

Nursing Mothers: See "CONTRAINDICATIONS” section

ADVERSE REACTIONS: The most frequent adverse reactions reported for
Septra LV Infusion are nausea and vomiting, thrombocylopema, and rash,
These occurred in less than one in twenly patients. Local reaction, pan and
shght arntation on LV, admimistration are infrequent. Thrombophletitis has
rarely been observed. For completeness, all major reactions to sulfonamides
and to tnmethopnm are included below, even though they may not have been
reparted with Septra IV Inlusion,

Allergic Reactions: Generalized skin eruplions, pruntus, urticana, erythema
mulliforme,  Slevens.Johnson  syndrome, emdermal necrolysis,  serum
sickness, exfolialive dermatitis, anaphylactod reactions, periorbital edema,
conjunchival and scleral injection, photosensihzation, arthralgia and allerqic
myocarditis,

Blood Dyscrasias: Megaloblastic anemia, hemolylic anemia, purpura, throm-
bopenia, leukoperia, agranulocyltosis, aplastic  anemia, hypoprothrom-
binemia and methemoglobinemia,

Gastromtestinal Reactions: Glossilis, slomatibis, nausea, emesis. abdominal
pans, hepatitis, diarrthea, pseudomembranous colitis and pancreatibis.
C.N.S. Reactrons: Headache, peripheral neunitis, mental depresson, ataxa,
convulsions, hallucinations, tinnitus, verligo, insammia, apathy. fatigue, mus
cle weakness and nervousness.

Miscellaneous Reactions: Drug fever, chills, and toxic nephrosis with oliquia
and anuria. Periartentis nodosa and L, E. phenomenon have occurred

The sulfonamides bear certain chemical similanties 1o some qoitrogens,
diuretics {acelazolamide and the thiazides) and oral hypoglycemic agents.
Cross-sensitivity may exist with these agents. Diuresis and hypoglycemia
have occurred rarely in patients receiving sulfonamides,

OVERDOSAGE: Since there has been no extensive expenence n humans
with single doses of Septra IV Inlusion 0 cxcess ol 25 ml (400 mry
timethopnim and 2000 mg sulfamethoxazole), the maximum tolerated dose i
humans 1s unknown

Use of Septra LV Infusion at high doses andlor for extended penods of bime
may cause bone marrow  depression manifested  as thrambaopen;
leukopenia, andfor megalablastic anemia signs ol bone marrow depre
sion occur, the patient should be gqiven leucovonn 3 to 6 mag intramusculiarly
daily for three days, or as required 1o restore normal hematlopoiess

Pentoneal dialysis 1s not effective and hemodialysis only moderately etfec-
tive in eliminating tnmethopnm and sullamethoxazale

The LD,, of Septra LV. Infusion in mice is 700 mglkg or 7.3 miikg; in rats and
rabbits the LD, 15 > 500 mglkg or > 5.2 mi/lkg, The vehicle produced the same
LD,, in each of these species as the active drug.

The signs and symploms noted i mice, rats and rabbils with Septra LV Infu
sion of its veticle al the high V. doses used 0 acute toxicity studies includ:
ed ataxia, decreased motor actity, loss of nighting reflex, tremars or convul-
sions, and/or respiratory depression

DOSAGE AND ADMINISTRATION: (CONTRAINDICATED IN INFANTS LESS
THAN TWO MONTHS OF AGE ) CAUTION—SEPTRA LV, INFUSION MUST BE
DILUTED IN 5% DEXTROSE IN WATER SOLUTION PRIOR TO ADMINISTRA-
TION. DO NOT MIX SEPTRA IV, INFUSION WITH OTHER DRUGS OR SOLU-
TIONS. RAPID OR BOLUS INJECTION MUST BE AVOIDED

Children and Adults:

PNEUMOCYSTIS CARINI PNEUMONITIS: Total daily dose 15 15 1o 20 mglke
{based on the timethoprim compenent) given in three 1o four equally dmde(;
doses every 6 or B hours for up to 14 days. One investigator noted that a total
daily dose of 10 1o 15 mg'kg was suthcient in 10 adult patients with normal
renal function.®

SEVERE URINARY TRACT INFECTIONS AND SHIGELLOSIS; Total daily dose
15 8 10 10 mgikg (based on the tnmethoprim component) given in two to {our
equally divided doses every 6, B or 12 hours for up to 14 days lor severe
uninaty tract infections and 5 days for shigellosis.

For Patients with Impawed Renal Function. When renal function s impaired,
a reduced dosage should be employed using the following table

Crealinine Clearance Recommended
{mlimin) Dosage Regimen
Above 30 Use Standard Regimen

15.30 Vi the Usual Requmen
Below 15 Use Mot Recommended

Method of Preparation Septra |V, Intusion must be diluted. EACH & mi
SHOULD BE ADDED TO 125 mil OF 5% DEXTROSE IN WATER. After diluting
with 5% dextrose in water the solution should not be refnigerated and should
be used within 6 hours. If upon wisual inspection there 15 cloudiness or
evidence of crystallization after mixing, the solution should be discarded and
a fresh solution prepared

The following infusion sels have been lested and tound sahstactory: unit-
dose glass contaners (McGaw Laboratones, Cutter Lubnr’?\toraua. Inc.. and
Abbott Laboratones), unit-dose plastic containers (Viatlex™ from Travenal
Laboratonies and Accumed™ from McGaw Laboratones) No other systems
have been tested and theretore no others can be recommended.

NOTE In those instances where Hlwd restriction 1s desirable, cach 5 mi may
be added to 75 ml of 5% dextrose in waler. Under these circumstances the
solution should be mixed just prior to use and should be admimstered within
two (2) hours It upon visual inspection there 15 cloudiness or evidence of
crystallization after mixing, the solution should be discarded and a fresh
solution prepared

Admimistratron The solubion should be given by intravenous intusion over a
penod of 60 to 90 minutes, Rapid infusion or bolus ingections must be avoid-
ed, Septra LV Infusion shiould not be given intramuscularly

HOW SUPPLIED: 5 m! ampuls, containing B0 mg trimethoprim (16 magiml) and
400 mq sulfamethoxazole (80 mg/ml) for infusion with 5%, dextrose in waler
Box of 10 (NDC-0081-0856-10)

10 ml wials, contaiming 160 mg tnmethopom (16 mgiml) and 800 mg
sullamethoxazole (80 mgiml) for infusion with 5% dextrose in water. Box of
10 {NDC-0081-0856-95)

STORE AT ROOM TEMPERATURE 15°30°C (59°-B6°F) DO NOT
REFRIGERATE.

Also avalable n tablets contamning B0 mg tnmethoprm and 400 mog
sulfamethoxazole (botties of 100, 500 and 1000 tablets, unit dose pack of 100},
oral suspension containing 40 mg tomethopnim and 200 mg sullamethox.
azole in each 5 mi (bottle of 473 mi; Unit of Use: bottle of 100 ml with chld
resastant cap) and double strength. oval-shaped, pink, scored tablets contam:
ing 160 mq tnmethopnm and 800 mg sulfamethoxazole (bottles of 100 and
250, unit dose pack of 100, and COMPLIANCET™ Pak of 20).
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ZOVIRAX® Sterile Powder
(ACYCLOVIR SODIUM)
FOR INTRAVENOUS INFUSION DONLY

DESCRIPTION: Jovitdx is thie Dinind name for acyclovit e dnliviral g
e against heepeswviruses  fovirae Stenle Powder 15 4 dorr on tor
fravenous acmmsiraton Bach vial ol Joviras Stenle Poweet
Wy al stenle yophilded acyclowt sodum cquevalent B S0 mag ol acy

The chemcal name ol acyclove sodium s 9] 2-hydroayethney jmethyd |
quanne sodium o has the loliowing steuctural tarmels

Q‘\] Na*

N

I
CH0CHLCHLOH

A

1 sodiam 1 g white crystaline powdet wil o moleculat weght ol
A7 dallons and o solubdty i water excectmg 100 mgml Hegommended
reconstdution with 0 mi diduent per wial yields S0 mpdml acyclods (pk ap
prommately BTy Fuether ailubon noany approgiale mh solution
must be pedormed  belore intusion (see Method ol Pre hang Al
physialmpe pHo oo Wit ensts gy the aneancted farme wath o malecula
weiht ol 225 galtons aod a maxman sotutilly of 2 5 mgsml at 3790

CLINICAL PHARMACOLOGY: Acyclowr oo o syntheto
nur.mw'r m_;u]m mlhrf' urru a0 v intitiony o

dCyeht .l.l'lm

¥ achyily o| tr-,clo it rur Merpes simples virgs 15 highl
Cetlular thymicing kimase does nof elfechively ubihze soyclovr as
Hirfues Pl wirus-coded Ihyandinge sigse nr‘.lM_\.t-r converls acycls
ima acyclovir monophasphale a4 nucleatc o jue Tru lnnrla]'w'>:l'1.|n 1
turther converfed snfo diphosphate by celluls And antg
triphosphate by 4 numbe al cellular eogyme ptdle
leri with Herpes simplee witus BNA polyn st damt antubnls viral DNA
rephication Acyclove tphosphate dlso inhitts celiubar o-DNA palymetase
DU TG |ESSET QRGree 0 wltg ACyclovin Tpnospiate Can e oo poratei i
o grawing chans ol DNA by vical BNA olymenase and 10 0 much souller ps
fent by cellulyt o DNA polymetase © When imcorpodahon pecurs 1A
chaen 15 tlermunated * Acycloae (s prefere fuelechively con
wetted 19 the active Inphosphate I (_L| Thus
gvet 15 much 1ess Toag an wlrg 100 nottual urnlecled ce Cause 1)
ps 15 Laken op X less s converted to the active form 3 celiular o URA
polymedase 15 less senslve o lhe ellents of the actwe form

A
Ihe inhi

The relatinstip between i vitte suscephinhity of Herpes sunplex viruy 1o
tihshoen Thie techng
Iy oy imnlluerce 1r|1
! .1:.~,-<.I:J.-|: LOPLEH

{10, b 76 HSY 8
!1‘3‘.f ¢ LIIIIIL 1l | Aaley

1

and el ypes sed for SR T it
risults oblamed With a quantitalive by :
rahion producing SO0 mbutinan ol veal cylopatheg e
Bl 1sohites b g mean 1., ol 0 1r',.|;f'nll and 3

. walies rr'r chcal H‘;\' | 150l Ales rr '; |>IH
chmcal HSY 2 isolites of Q024 0 G0 dng

{13 ey ml - respie

Pharmacokinetics. ThL pRALCOR eI,
4 D!]Itl"[‘: 19 5

s ekt
wath nornl
i R IHTLIR
."J iy I-q and .m. ' |nJI1|' + toses rangiog from 2 1a t gk every B
fiours Prarmacokmelicy was also gelermined i pedulne patenls sithonot

el renal Tunclion raneng o age rem 110 17 yeats al doy 1 2400 g A
nr H00 mag/N every 8 howes T these Studies doseindisgendent
macnkinency 15 otserved an the range of 04 1

petwern doss leseds o5 seen atter sinigl 5 i
dlter mulh 0 Savirde wis administered |J nuII\ ] 3
fapproxmately 250 ma/iMYy by e nfysions 1y B Bours mean
s1ale ek .ﬂll] trounh concenrations ol B & pisml (b to 13 8 gdml .ml
007 im0 2001 O gapiml) respechively wene achiveed Simil o
trations are schheved o childien over ' year ol age when gases of 250
are given every 8 houts Concenfrations achicved in the coietingsg
are .umu-mnn-w .u Gl plisong va Plasi proten Smding o telatvely
| tq ooleing b soe gesplicement
Are nol

ol acyinwe r 4
1

[T

Henal eacretion o unchanged diug Dy glomerlss BIrehon s ubole 5
fion 15 the majer 1oute o gcyclow ehnmnahon accounhn B2 10 915 of e
a5t a5 determined by Colabelled drog The only magoe uninaey melatolite
detected 15 S-carbasymethaaymethylquirmee  This nuay account tor 1.';1 1:|
4 1% of the dose in patents weh normal el lunchign A ing r]’“
damgunt ol drug esorecovered i teces and espred GO oandg
evidence M Sugiest ssue e mn | Hewever poshnatiem ¢
have shown That acyclovie 15 wedely o st ane oy 1
cluting trin widney  lung Bver moscle spleen ulerus vagmal n
vagenal secrehons cerehios | Hut and harpene vesiculat Hud

I Phisse | study m 3 adull voluntecrs 1 g ol probe

i Woks demmmsieren

acyciowr fall and argd under the glasma concenttatan hme cusvie in
cr -;sm by 1H and 40% tespechively compated tooa cordol adusi
acyclovr withoul protenecid The mean unngy excrelion of
decegased om J9% 1o 63% ol the dose maicating Tha! probencdd can n
fuence the rendl excrehon ol acyclour ®

Wellcome

Thie hall-le andd 1otal oy clearance of acyclowir o dependent on renal lunc
tian a5 shown below /

LCreahmne Clearance Hall-iite Total Body Clearance
(ml/mend 1 7307 thr) (/1 23N
80 20 Krdg
H1-H i 41| 28
14540 i R} T

O {Anunc) 1Y 2

Jovitax was adminsteied al 3 gose of 25 mgikg 10 b adull pahests wih
severe remal talure The pedk and frough plasma levels duning the 47 hours
preceding hemodialysis were B S pgdml and 0 ¢ pgdml respectively

Consull DOSAGE ANDY ADMINISTRATION secton for recommentded i
justments m dosing based upon credhmne cledtance

The hall e and total body clearance of acycloyr m pedatie patents over |
year ol age s simidar 1o those moadults with normadl renal funchon see
BOSAGE ANI ADMINISTRATION)

INDICATIONS AND USAGE: Fowviras Stenle Powder oo inicated for the treal-
ment ob imtul and recurrent mucosal and culaneous Herpes simplex (H5Y-1
and WSV 2) dections i immunocompramised adulls and chilgren |1is 4lso
I i tar severe intul chmcdl eprsoues ol herpes gentahs m patents wha
A8 N0 IMMURCOMPrHSEd

These maicahions are ased on e reselts ol several double-thng - plicebo
conbrolied stuthes which evaluated the drag 5 elfect on virus excrelion com
ete healing of lesians  and rehed of pon

Herpes Simplex Infections m Immunocompromused Patients

A mulncenter frial of foviean Stenl: Powder ana dose of 250 mg/M! every B
hours (/S0 mg/AY Sy 1o ¢ days was conducted in 97 ammunocompro
aused patents with org lacil esophageal gendal and other locabted infec
fare (90 treated with fovirds and 37 with placebo)  fovirax segaihcantly
decteased vitus exciehon reduced pain and promoted scabbing and rapd
healing ol lesgng * ™

Inihial Episodes of Herpes Genitalis

Acconfrolled 1nal was conducted in 28 patienls with severe inilal z,DISlJUc‘: ol
Rerpes geitahs with o Sovirae dosage of S megdkg every 8 hours lor 4 diys
/ nlhenu freated with fovitax ane 1 wilth placebo) Sighcant freatment
e an ehimnahon of wirws from lesaons and in reguchon of heal

i imes

in g simlar study 149 pahents wath enbal epsodes ol gemtal berpes were
treated wilty fovivae S5 medeg every B hours for b tys and 15 with placebo
Soirax decreased the duratinn ol virdl ecretien new lesion lormation duny
ton o vesicles and promoled mote tapnt heating of &l lesians

Dizgnosis
The use of approprisle Labmratory dagnostic procedutes will Belp to estatdish
Ihe ehatogqic dugno Positive cultures for Herpes simplex vitus oller g

s means far conhirmaton of the duigrosis Inmlal episades of gemtal
herpes appropriate examinatons shoult be peratmed 1o rule oul ofber ses
tansoulted diseases  Whereds culaneous lesions associated with
simples nlechoes ate ollen charactlenstc  the fmding of mull
smears pregkeed lrom leson exudate of setapings
My asssh i dhe duagooss

CONTRAINDICATIONS Jovitae Stenle Powder s conltamdicated for patients
who develop hypersensiluaty 1o The drug

WARNINGS. Joairan Stenle Powder isantended far nteavenous infusion only
At should nol be adrwmstered togecally  mttamuoscubatly  orally Sub
cutaneonsly orimhe eye niravenous mfusions must Be Given over a oo
of a feast 1 (one) Bour to prevent renal lutiular damage (see PRECAUTIONS
and DOSAGE AND ADMINISTRATIIN

PRECAUTIONS:
General; The recommenged dosane  frequency and length ol ireatment
should not te vecepded (See DOSAGE AND ADMINISTRATION;

Alhough the squeous salutnlty ot scyclonr sodium (lor intusiony i > 100
madmlb precipitation of acycloar cryslals morenal tubules can ocour il he
g solubility of tree acyclovin (2 5 mg/md a1 30°C m water) 15 exceed
e ar b the drug 15 admimstered by bolus mection This compheation causes
A nsen serum creabimng and blood wrea mtrogen (BUN) and a gecrease i
renal creatnine cledrance  Ensuing rendl fubuldr damage can produce acute
renal Ladure

Atmormal renal funchon (gecreased crealimne Cearance) can occul as J
resull of acyclovit adnumstrabon and depends on the state of the patient 5
hydration other teatments and the rate of drog adminstration Bolus ad-
nursttabion of the drug feads oa 10% incidence of 1enal dyslunchon  while
i controlled studies intusion of S mg/kg (250 mg/M7) over an bour was
associited. wath 4 lower frequency -4 6% Concomdant use of other
nephrotone drugs preceoshng tenal disedase  and dehydralion make furiher
renal nnparment wilh acyclovir more hkely  In most instances alterations of
fenal lunchon were Transient and 1esolved spontaneously of wilh improve
menl ol waler and clechiolyte bilance  drug dosage adusiment or discon
tinuation of deun admimstration However n some instances  these changes
gy progress o acute renal bailure
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ZOVIRAX™ Stenle Powder (ACYCLOVIR SODIUM)

Admimistration 6! Zowirax by intravenous infusion must be accompanied by
adequate hydration  Since masimum unne concentralioh occurs within 1he
first 2 hours lollowing intusion  particular attentign should be given 19
estatihshing sulhicient unne flow dutng that penod norder fo prevent
precipiation in renal fubules

When dosage adjustments are required they should be based on estimaled
creatinine clearance (See DOSAGE AND ADMINISTRATION)

Approcmately 1% ol pahenls recewing infravenous acyclar have
manitested encephalopathic changes charactenzed ty either lethargy . abtun-
dation  tremors  confusion, hallucinations  agitalion Sewures of comi
Zovitax should be used with Caubion in thase patients who have underlying
neurglogic abnarenalities and those with sernous renal, hepatic. or electiolyle
abnormalities or signidicant hypoxia It should also be used with caution in
patients who have manilested priot neurologic reactions o cyloloxc drugs of
those recening concomiant intrathecal metholrexate or inlerieron

Exposure ol HSY isolates 10 acyclowir i walro can fead to the emergence of
less sensitive viruses These viruses usually are dehoient in hymiding kinase
{required tor acyclovir activahion) anc are fess pathogeme in drumals Simular
1s0lates have been ahserved in b severely immunocompromised patients dur
ing the course of controlled and uncontrolled studies of nlravenausly ad
ministered Zovirax These occurred in patients wilh congendal severe com
bined immunogdeticiencies or following bone marrow traasplantation  The
presence of these vituses was nol associaled with 4 worsening of chmcal i
ness and. o some nstances. the wirus disappeared spontaneously The
possibily of the appearance of 1ess SENSIIVE Viruses must be barne in mind
when treating such patients The relanonship between 1he e vilre. Sensilialy
of herpesviruses to acyclove and clinical response 10 therapy has yet 10 be
estaplished

Drug Interactions; Co-agmimstration ol probenecid wilh acyciowr nas Deen
shown 1o mcrease the mean hail-ide and the area under the concentralion
nme curve  Unnary excrelion ang rendl clearance were correspandingly
reduced Chimcal experience has identihied no olher sigmbicant interachans
resulting from administration of other drugs concormitanly with Jovirax
Stenile Powder

Carcinog genesi p of Fertility, Avyciowit was tested
in Wfelime Dioassays in rats and mice a1 sngle aly 2oses ot 50 150 and 340
ma/kg qiven by gavage There was no slatistically sigmhicant diflerence m
the incidence of fumars belween treated and control anmals  nor cid
acyclowr appear to shorten the lalency of tumors In 2w wirrn cell transfor-
mation assdys  used to provide preliminary assessment ol polentdl on-
cogemicity in advance of these mare deimtive liletime Diodssdys n rogdents
conthcting results were obtained Acyclawir was positive al the highes! dose
used 11 one syslem and the resulting morphologecally transtormed cells lormed
fumars when moculaled into IMmMuUnosuppressed, syngeneic weanhng mce
Acyclovit was negative in another transtarmation system

No chromosome damage was obsetved al maamum lelerated parenteral
goses of 100 mg/kg acyclowir n rals ar Chinese hamsters. figher doses ol
500 and 1000 mag/kg were clastogenic in Chinese hamslers In addion. no
actrly was found in a dorminant lethal study in mice 10 9 of 11 microbial and
mammahan cell assdys 00 evidence of mutagenicily was observed in 2
mammahian cell assays (human lymphocyles ang LE178Y mouse lymphoma
cells i vitro), postive responses for mulagemcity and chromasomal damange
pecurred. but only at concenlralions at least 25 nmes he acyclovir plasma
levels achieved 1n man

Acyclowir does nol impair terhliy or reproduction in mice a oral doses up 1o
450 mg/kg/cay In female rabbits treated subculanegusly with acyclowir
subsequent 10 mating. there was a stanstcally sigrihicant decrease inome
plantation efhiciency bul no concomaant decrease in hinter sere at a gose ol 50
maf kg day

Pregnancy: Teratogenic Efects. Pregnancy Categary L Acyclovis was not
teratogenic n the mouse (450 mg/kg/day p o) rabbe (50 mg/ K/ day
s C)orrat (50 mg/kg/day sc )

Although maximum tolerated doses were tested in the teratology sludies Ihe
plasma levels obtamed did not exaggerdle maximum plasma levels that might
occur with ehmecal use ol mtravenous acyclowr

There have been no adequate and well-controlled studies in pregnant women
Acyclovir should be used dunng pregnancy only il the polenhal benefn
justifies the potential risk 19 1he fetus

Mursing Mothers: |t s nol known whether this drug 15 excreted in humars
milk  Because many grugs are excreled in human milk. caution should be ex-
ercised when Jovirax s admimstered 10 a nuising woman

ADVERSE REACTIONS: The mast Irequen] adverse reactions reparted duting
controlled chmecal fnals of Zovirax i 64 patients were inflammaton or
phletitis a1 The mjection sde following ntiltraton of the IV thud in 9
{14 0%, transient glevakons of serum creatimne in 3 (4 /%], and rash o
hives in 3 (4 7%) Lless frequent adverse feaclions were daphoresis
hematuria, hypolension, headache and nausea, each of which occurred in 1
patient {1 6%) 01 the 63 patienls recenng placebo. 3 (4 B%) experenced
inflammaton/phlebits and 3 (4 8% expenenced rash of iiching  Hemalunia
and nausea were expenienced by placebo recipients al the same Irequency

Among 51 immuncCompromised patents one. a bone marrow fransplant
recepient wilh peumanilis, developed seifures cerebral edema. coma and
expired with changes consistent wilh cerebral anoxa on pasimarlem biopsy
another immunocompromised panent exhibied coarse tremar and clanus

Additional adverse reachians were reported in unconteolled Inals  The most
frequent adverse reachion was elevated serum creatining This occurred
4 & percent of pahents. usually tollowing rapid (fess than 10 minules} in
travenous infusion  Less trequent agverse expenences were hrombocylosis
and |itters, each in 0 4% of patients

Apprommately 1% ob patents recening nlravenous acyclowr  Rave
mandested encephalopainic changes characlenzed by either fetharqy. otitun-
dation tremors. confusion hallucinahions. agiabion, Sesfures of ComMd (see
PRECAUTIONS)

DVERDOSAGE: No acule massiwe overdosane of the intravenous torm has
been reported

Dases admimistered o humans have been as high as 1200 mg/M* (28
mi k) three times caly for up (o two we Peak plasma cancentrahions
have reached 80 wg/ml Precipnatcn of free acyclovie in renal lubules may
pecur when the solutulity 1n The infratutiular Hund 15 exceeded |see PRECAU-
TIONS) Acyclovir 15 dualyzable Inthe tof acute renal talure and anutig
1he patien! may tenehil from hemadiatysis unlit renal tunchion 15 restored (see
NOSAGE AND ADMIKISTRATION)

DOSAGE AND AOMINISTRATION: CAUTION—RAPID OR BOLUS IN-
égﬂ:\FNUUS AND INTRAMUSCULAR OR SUBCUTANEQUS INJECTION MUST
0IDED.

Dosage: MUCOSAL AND CUTANEOUS HERPES SIMPLEX (HSV-1 and HSV-2)
INFECTIONS IN IMMUNGCOMPROMISED PATIENTS—5 mo/ki infused al 4
constant rate over 1 hour, every B houts |15 ma/kg/day) for 7 cays in adult
patients with normal renal lunclion In children uncer 12 years of age. mare
accurale dosing can De attained by nlusing 250 mg/M7 at a constant rale
over 1 hour every 8 hours (750 ma/M*iday) for 7 days

SEVERE INITIAL CLINICAL EPISODES OF HERPES GENITALIS—The sime
dose given above —admimistered far & tays

Therapy should be initiated as early as possible lollawing onset of signs and
symptams.

PATIENTS WITH ACUTE OR CHRONIC RENAL IMPAIRMENT: Heler to
DOSAGE AND ADMINISTRATION section for recommended doses  and agjusl
the dosing interval as mdicated m the lable below

Creatnine Clearance Dose Dioseng Interval
(mifrmund 1 7IM7) {mg/Egh {hours]
> 50 L] 8
2540 5 12
10-25 4 24
0-10 25 24

Hemadialysis: For patients who requie dialysis, the medn plasma
hall-lite of acyclovir dunng hemioalysis |5 approximately & hours
This resulls 10 a B0% gecrease in plasma cancentrations tollgwing
a 6 hour dalysis penod Theretore the patient's dosing schedule
should be adusied 5o thal a dose 15 admimistered alter each
thalysis

Method ol Preparation: tach 10 mi vaal contams acyclovir sodium eguivalent
10 500 myg of acyclovir The contents af the vial should be dissolved in 10 ml
of stenle water for injection yieldmg & hnal concentration of 50 mg/ml ol
acyclowsr (pH approximatety 11} Shake the vial well 10 assure complete
tissolution belore measuning and transternng each individual dose

Administration: The calculated dose should then be removed and added fo
any appropoate intravenous solution a1 a volume selected tar admimsiralion
dunng each 1 hour anfusion Infusian concentrations ol apprommately 7
mgimi or lower are recommenced I chmcal studies. the average 70 #g
acult recerved approximately 60 ml of fud per dose  Higher concentrations
(&g, 10 mg/ml} may produce phlebiis or inflammation at the injechion sile
upon nadverient ealravasation Standard commercially available electrolyle
and glucose solutions are suitable for infravenous admimstration bralngac of
colloidal fluids (e g . blged products  prolen solubions €lc ) are nol recom
menced

Once in sglulion i the vial al a concentration of 50 mg/ml the drug should
te used wiihin 12 hours Once diluled for admimistration. each dose shouid
be used within 24 hours  Aetngeration of reconstiuted solulions may resull
in formation of a precipitate which will redissolve a1 room temperature

HOW SUPPLIED: ZOVIRAX Sterle Powder s supphed in 10 ml stenle wials,
each conlaining acyclovir sodwm equivalent to 500 mg of acyclowir. carton of
25 (NOC 0081-0995-95) Store at 15%:30°C (59°-86°F)

Also avalanle ZOVIRAX Qintment. 5% 0 15 g fubes Each gram contains 50
mag acyclovir in 4 palyethylene glycol base
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DARAPRIM®(PYRIMETHAMINE)

25 mg scored tablets

DESCRIPTION: Darapnim (Pyrimethamine) 1s chemically known as 2.4-diamino-5-p-chlorophenyl-6-ethylpynmidine
It 1s a tasteless and odorless substance.

ACTIONS: Daraprim 15 a folic acid antagomist and the rationale for ils therapeutic action 1s based on the differenbial
requirement between host and parasite for nucleic acid precursors involved in growth. This activity is highly selective
against plasmodia and Toxoplasma gondn.

Pyrnimethamine possesses blood schizonlicidal and some tissue schizonticidal activity against malana parasites of
man. However, its blood schizonticidal activity may be slower than that of 4-aminoquinoline compounds. It does not
destroy gametocytes, but arrests sporogony in the mosquito.

The action of Daraprim against Toxoplasma gondinis greatly enhanced when used in conjunction with sulfonamides.
This was demonstrated by Eyles and Coleman in the treatment of experimental toxoplasmosis in the mouse. Jacobs et
al demonstrated that combination of the two drugs effectively prevented the development of severe uveitis in most
rabbits following the inoculalion of the antenior chamber of the eye with toxaplasma.

INDICATIONS: Darapnim (Pynimethamine) is indicated for the chemoprophylaxis of malana due to susceptible
strains of plasmodia. Fast-acting schizonticides (chloroquine, amodiaquin. quinacrine or quining) are indicated and
preferable for the treatment of acute attacks. However, conjoint use of Daraprim will imitiate transmission control and
suppressive cure.

Daraprim 1s also indicated for the treatment of toxoplasmosis For this purpose the drug should be used conjointly
with a sulfonamide since synergism exists with this combination.

WARNINGS: The dosage of pynmethamine required for the treatment of toxoplasmosis 15 10 to 20 times the
recommended antimalanial dosage and approaches the toxic level, If signs of folic or folinic acid dehiciency develop
(see Adverse Reactions) reduce the dosage or discontinue the drugs according to the response of the patient. Folinic
acid {leucovorin) may be administered in a dosage of 3 to 9 mg intramuscularly daily for 3 days, or as required to
produce a return of depressed platelet or white blood cell counts to sale levels.

Patients should be warned to keep Darapnim out of the reach of children since accidental ingestion has led to fatality.

Use in Pregnancy: Pyrimethamine, like other folic acid antagonists, may, in large doses, produce teratogenic effects
in laboratory ammals. The large doses required to treat toxoplasmosis should be used only after a definitive
diagnosis of acute toxoplasmosis has been made, and the possibility of teratogenic effects from the drug has
been carefully weighed aganst the possible risks of permanent damage to the fetus from the infection.

Concurrent admimstration of folinic acid 1s recommended when pynimethamine 1s used for treatment of toxoplasmo-
sis duning pregnancy.

PRECAUTIONS: The recommended dosage for malania suppression should not be exceeded. In patients receiving
high dosage, as for the treatment of toxoplasmosis, semi-weekly blood counts, including platelet counts, should be
made. In patients with convulsive disorders a small “starting” dose (for toxaplasmosis) 1s recommended to avoid the
potential nervous system toxicity of pynmethamine.

DARAPRIM® (PYRIMETHAMINE)

ADVERSE REACTIONS: With large doses, anorexia and vomiting may occur. Vomiting may be mimmized by giving
the medication with meals; it usuvally disappears promptly upon reduction of dosage. Also, large doses as used in
toxoplasmosis may produce megaloblastic anemia, leukopenia, thrombocytopema, pancytopemia and atrophic
glossitis. Acute intoxication may follow the ingeshion of an excessive amount ol pynmethamine; this may involve
central nervous system stimulation including convulsions, In such cases a parenteral barbiturate may be indicated
followed by folinic acid {leucovorin).

DOSAGE AND ADMINISTRATION:

For Chemoprophylaxis of Malaria:
Adults and children over 10 years —25 mg (1 tablet) once weekly
Children 4 through 10 years —12.5 mg (', tablet) once weekly
Infants and children under } years —6.25 mg (!, tabiet) once weekly

Regimens planned to include suppressive cure should be extended through any charactenstic periods of early
recrudescence and late relapse for at least 10 weeks in each case

For Treatment of Acute Attacks: Daraprim 1s recommended in areas where only susceptible plasmodia exist, This
drug s not recommended alone in the treatment of acute altacks of malana in nommmune persons Fast-acting
schizonticides (chloroquine, amodiaquin, quinacrine or quinine) are indicated for treatment of acute attacks.
However, conjoint Daraprim dosage of 25 mg daily for two days willinitiate transmisston control and suppressive
cure. Should circumstances anse wherein Daraprim must be used alone in semi-immune persons, the adult
dosage for an acute attack1s 50 mg daily for 2 days; children 4 through 10 years old may be given 25 mg daily for
2 days. In any event, chnical cure should be followed by the once-weekly regimen described above.

For Toxoplasmosis: The dosage of Darapnim (Pynimethamine) in the treatment of toxoplasmosis must be carefully
adjusted so as to provide maximum therapeutic effect and a minimum of side effects. At the high dosage
required, there 1s a marked vaniation in the tolerance to the drug. Young patients may tolerate higher doses than
older individuals.

The adult starting dose 1s 50 to 75 mg of the drug daily. together with 1 to 4 g daily of a sulfonamide drug of the
sulfapynimidine type, e.g., sulfadiazing, triple-sulfa This dosage i1s ordinanly continued for 1 to 3 weeks, depending
on the response of the patient and s tolerance of the therapy. The dosage may then be reduced to about one-half
that previously given for each drug and continued for an additional 4 or 5 weeks

The pediatric dosage of Daraprimis 1 mg/kg per day divided into 2 equal daily doses; after 2 to 4 days this dose may
be reduced lo one-hall and continued for approximately one month. The usual pediatric sulfonamide dosage 1s used
incenjunction with Darapnm
HOW SUPPLIED:  Bottles of 100. BURROUGHS WELLCOME CO
RESEARCH TRIANGLE PARK, N.C. 27709
Protedin US4 June 1981 462616
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