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Intestinal Cryptosporidiosis Complicated
by Disseminated Cytomegalovirus
Infection

1980
LOUIS WEINSTEIN, S. MIGUEL EDELSTEIN,
JAMES L. MADARA, KENNETH R. FALCHUK,
BRUCE M. MCMANUS, and-JERRY S. TRIER

The Divisions of Infectious Disease and Gastroenterology of the Department of
Medicine and the Department of Pathology, Peter Bent Brigham Division of the Brigham
and Women's Hospital, and the Departments of Medicine and Pathology, Harvard
Medical School, Boston, Massachusetts

“Although no clear-cut evidence of immuno-
deficiency could be demonstrated in our patient,
this could not be ruled out completely.”
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Pneumocystis Pneumonia — Los Angeles

In the period October 1980-May 1981, 5 young men, all active homosaxuals, were
treated for biopsy-confirmed Pneumocystis carinii pneumonia at 3 different hospitals
in Los Angeles, California. Two of the patients died. All 5 patients had laboratory-
confirmed previous or current cytomegalovirus (CMV] infection and candidal mucosal
infection. Case reports of these patients follow

Patient 1: A previously heaithy 33-year-old man developed P carinii pneumania
and oral mucosal candidiasis in March 1981 after a 2-month history of fever assock
ated with elevated liver enrymes, leukopenia, and CMV viruria. The serum
complement-fixation CMV titer in October 1980 was 256; in May 1981 it was 32.* The
patient’s condition deteriorated despite courses of treatment with trimethopnm-
sulfamethoxazole (TMP/SMX|, pentamidine, and acyclovir. He died May 3, and post-
martem examination showed residual P carini and CMY pneumonia, but no evidence
of neoplasia :

Patient 2: A previously haealthy 30-year-old man developed P caninii pneumonia in
April 1881 after 5-month history of fever each day and of elevated liver-function tests,
CMV viruria, and documented seroconversion to CMV, i.e., an acute-phase titer of
16 and a convalescent-phase titer of 28* in anticomplement immunofluorescence
tests. Other features of his iliness included leukopenia and mucosal candidiasis. His
pneumonia responded to a course of intravenous TMP/SMX, but, as of the latest re-
ports, he continues to have a fever sach day

Patient 3: A 30-year-old man was well until January 1981 when he developed
esophageal and oral candidiasis that responded to Amphotericin B treatment. He was
hospitalzed in February 1981 for P carinii pneumonia that responded to ora
TMP/SMX. His esophageal candidiasis recurred after the pneumonia was disgnosed,

*Paired specimens not run in paralie
U.5. DEPARTMENT OF HEALTH AND HUMAN SERVICES [ Public Health Service
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Epidemiofogic Notes and Reports

Kaposi‘s Sarcoma and Pneurmocystis Praumonia
Among Homosexual Men — New York City and California

During the past 30 months, Kopesi's sarcoma (KS), an uncemmonly reported malig-
nangy in the United Statss, has been diagnosed in 28 homesexual men (20 in New Yerk
City [NYC], 6 in California), The 26 patisnts range in ege from 26-61 years (mesn 30
yeary), Eight of these patients diad {7 in NYC, 1 in Californial—all 8 within 24 months
after KS was disgnosed, The diagneses in all 26 cases wers based on histopsthological
examination of skin lesions, lymph nodes, or tumor in ather argans, Twenty-five of the
26 patients were white, 1 was black. Presenting complaints from 20 of these patients are
shown in Table ¥,

Skin or mucous membrane lesions, oftan dark blue to viotaceous plagues or nodules,
wera present in most of the patients on their initial physician visit. Howsver, these
lesions were not always present and often were considared benign by the patient and his
physician,

A reaview of the New York University Conrdinated Canear Registry for KS in men
under age S0 revugled no cases from 18701079 at Bellevue Hospital and 3 cases in thig
ane group at the New York University Hospital from 1961-1973.

Seven KS patients had serious intections diagnosed afrer their nitial physician visit,
Six patients had pneumonia {4 biopsy confirmed as due to Pasumanystis carmi [PC]),
and one had necrotizing toxoplasmosis of the central nervous system. Onw of the patients
wilth Prsumocysts pneumonia also experienced severe, recurrent, herpes simplex infag.
tion, esxtensiva candidiasis; and cryptocaceal meninpitis. The results of tess for cyig:
megalovirus ICMV) infection were aveitable far 12 patients. &l 12 had serclomical evi-
dence of past or present CMV infection. In 2 patients for whom culture results were
auailable, CMV was isolated from bload, urine and/or lung of all 3. Past infections with
arnubiasis end hepatitis ware eammanly reported.

TABLE 1. Presenting complaints in 20 patiants with Kapuosi's sarcoma

Presanting complaint Numbar (parcentigel of patismis
Skin lasion{c) only 10 (B

Skin Issions plut ymphadendoathy & 1205

Oral mocuisl leign only 1 15%]

imguireil sdenopathy ples perirectal abseeas 1 I5%]

Weight toss and fevar 2 110%)

Wreight boss, fever, and pnaumcnia 2 10

lang dus to FrRsumoey Fie canimi)

LS, DEFARTMENT OF HEALTH AND HUMAN SERVIGES / FUBLIC HEALTH SERVICE
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DEATH
WATCH

In 1981 a small band of CDGC
researchers first glimpsed the AIDS

epidemic. Their lives would
nevies be the same,
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Special Report

Epidemiulngic Aspects of the Current
Outbreak of Kaposi’s Sarcoma and
Opportunistic Infections

1982



THE NEW ENGLAND JOURNAL OF MEDICINE Jan. 28, 1982
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"Iceberg”

CDC-Reportable AIDS
Opportunistic Diseases
and Related Conditions
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Slide #16

Alternative Theories

« Drugs — e.g., Amyl Nitrites (“Poppers”)

e Fungi

« Allogeneic semen as immunosuppressant

The Lancet Feb 20, 1982

AMYL NITRITE MAY ALTER T LYMPHOCYTE!
IN HOMOSEXUAL MEN

JAMES J. GOEDERT
WILLIAM C. WALLEN
DEAN L. Manyr CHRISTINE MUREAY
DouGLAsS M. STRONG JoseErH F. FRAUMENI, [
TWILLIAM A. BLATTNER

CAROLYN Y. NEULAND
Marre H. GREENE

Environmental Epidarniology Branch and Division af Cancer
Biology and DNagrosts, Wational Cancar Fastinae, and Infecrious
Drizeases Branch, Narional Tnsirure of Newvological and
Corrmurticatioe Iseases and Strokes, Narfonal Tnstitutes of Healti
Bethesda, Maryland, LIS A;
Department of Surgery, Uniformed Services Urniversity of the Heal
Sciences, Naval Medical Research Insriture, Berhesda; and
Biormedical Research MInstiture, Rockwille, Maryland

S rrrrrrary To evaluate the recent outbreak of Kaposi
sarcoma (ES) and opportunistic infectio
in homosexual men, clinical, virological, and immunologic
data on two homeosexual men with KS and on fifteen healtk
homosexual volunteers were collected,. Borh KS partients h:
regularly used amyl or butyl nitrite (AN); they had lo
helperfsuppressor (H/YS) T-lymphocyte ratios bef
chemotherapy and high titres of antibody again

graft-v-host disease.

Deletericous Immune
Responses to Semen

Could repeated exposures to mualti-
ple allogeneic semens impair immune
function? Do sperm share antigens
with lymphoid cells? Reasoning that
exposure to multiple allogeneic semen
might depress immune responses, we
studied sperm-specific immune re-
sponses in men and rabbits. Using a
rabbit model system, we determined
that an immune response to sperma-
tozoa was elicited after deposition of
semen into the rectum.’” Antibodies to
sperm and irmmune complexes were
readily demonstrable in the five
treated animals after four teo six
weekly inseminations. Antibodies to
asialo-Gm, on the surface of sperm
appeared in 15 weeks. In further

23TF2 JAakA May &, 1983 —Vol 249, No.

infecti
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ONE STEP BEHIND A

Medicine's best and
brightest have not
vet solved the puzle
of Acquired Im-
mune Deficiency
Syndrome. But
that's not for want
of trying

by Susan West

1983
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O Pneumocystis carinii pneumonia

. Other opportunistic infection @ @ @
O Multiple diagnoses (KS and PCP) @

City: LA-Los Angeles, NY - New York, SF - San Francisco

State: FL - Florida, GA - Georgia, NJ - New Jersey, PA - Pennsylvania,
TX - Texas

488 March 1984 The American Journal of Medicine Yolume 768

Figure 1. Sexual contacts among ho-
mosexual men with AIDS. Each circle
represents an AIDS patient. Lines con-
necting the circles represent sexual ex-
posures. Indicated city or state is place of
residence of a patient at the time of di-
agnosis. 0" indicates Patient G (de-
scribed in text).
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Slide 19
Projected Incidence of AIDS in the U.S.

By Quarter of Diagnosis
Coolfront Planning Conference, May 1986

B¥ Projected Cases”
Cases reported through April 30, 1986

68% Confidence Bounds W

*Adjusted for Reporting Delays
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Bob Gallo, Francoise Barre-Sinoussi,
and Luc Montagnier

1983-84



THE CLASSIC BESTSELLER
S TUNNING...AN IMPRESSIVELY RESEARCHED
AND RICHLY DETAILED NARRATIVE. — Tru!
POLITICS, PEOPLE,
AND AND THE
AIDS EPIDEMIC
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Project SIDA Leadership 1984 - 1990




Original Contributions

Amaerican Medical

Surveillance for AIDS in

a Central African City

Kinshasa, Zaire

Jonathan M, Mann, MD, MPH; Henry Francis, MD; Thomas Quinn, MD; Pangu Kaza Asila, MD, MPH;
Mgaly Bosenge, MD; Nzila Nzilambi, MD; Kapita Bila, MD; Muyembe Tamfum, MD:
Kalisa Ruti, MD; Peter Pict, MD; Josaph McCormick, MD; James W. Curran, MD, MPH

® Surveillance for acquired immunodeficiency syndrome (AIDS) in Kin-
shasa, Zaire, was initiated in July 1984, using a modified version of the casa
definition developed by the Centers for Disease Control. During the first
eight months, 332 palients met all clinical and laboratory criteria; surveil-
lance information was available for 285 (B9%) of these patients. Of the sera
tested from these patients, 99% had antibodies to human T-cell lymphotro-
pic virus type lI/lymphadenopathy-associated virus by both enzyme-linked
immunosorbent assay and Western blot procedures. The male-female case
ratio was 1:1.1; the mean age of patients was 33.8 years (median, 32 years;
range, 1.5 to 64 years); and men wera significantly older than women (mean,
37.4 vs 30.0 years). The astimated incidence rate for adults in Kinshasa is
380 cases per 1 million people per year. Peak age-specific incidence rates
for men and women occurred among the 30- to 39-year age group, although
the rate for men in this age group was 24% higher than the rate for womean
(TBG vs& 601 par 1 million). A reasonable estimate of the current annual
incidence of AIDS is 550 to 1,000 cases per 1 million people. Surveillance of
AIDS in Zaire provides important information on transmission patterns and
rates in Africa.

(JAMA 1986;255:3255-3259)
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Testimony Before the House Appropriations
Subcommittee for the NIAID Budget
March, 1987







Developing AZT and Other First-
Generation Nucleoside Reverse
Transcriptase Inhibitors
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Drs. Robert Yarchoan, Hiroaki Mitsuya, and Samuel Broder



Thymidine
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Figure 13-1. Chemical structures of
dideoxynucleosides with activity
against HIV. The corresponding
physiologic nucleosides are shown on
the left.




The

New England

Journal of Medicine

VOLUME 317 July 23, 1987 NUMBER 4

| The Eﬂlcacy of |
- Azidothymidine
. (AZT) in the

—

. Treatment of | BW002:24.Week Study of AZT vs.
\ Patients with AIDS Plai:bo in Patients with AIDS or ARC
. and AIDS-Related n=282 s

' Complex: A Double- “
| Blind, Placebo- o

. Controlled Trial | 2]
I

101

' Margaret A. Fischl, et al.

0

Placebo  AZT Placebo  AZT
Deaths Opportunistic Infections
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Community Activism




Slide 35




SCIENCE

High Levels of HIV-1 in Plasma During All Stages
of Infection Determined by Competitive PCR

, 8, J, Clark, J. C. Kappas, K.-C. Luk,

ag. L C.Y
M. Patak, Jr. M. S, Saag. L C. ¥ong. 8. J Glark, &

Pilatak, et al, Science, 1993

+——+ Plaama viremla (RNA molecules/mi)

4—4 Plasma viremia (TCID/ml) o——=o p24 antigen (pg/mi)

T T
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T
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SCIENCE

'HIV with Reduced Sensitivity
to Zidovudine (AZT) Isolated
During Prolonged Therapy

BA Larder, G Darby, and DD Richman




A SHORT-TERM CLINICAL EVALUATION OF L-697,661, A NON-NUCLEOSIDE INHIBITOR
OF HIV-1 REVERSE TRANSCRIPTASE

MicragL 5. Saac, M.D., Emivio A. Emivi, Pu.D., Oscar L. Laskiy, M.D. » JEFFREY Doucras, M.D.,
WiLLiam I, L-\PIDHS, M.D, ‘u‘.rumu A, "T.r:{nu M.5c., RicHarn j WhrrLey, M.D.,
CarorL HiLpesranp, B.S., VEra W. Byrnes, Pu.D, ]mhL Kappm. Pu.D., Kevin W, }"L'\.I]},R},ﬂ'\q Pu.D.,
]‘FKL‘I]‘NAI\D E. Massari, M.D., Georce M. Suaw, M. 1_‘.I , Pu.D.,
AND THE L E‘T?_ﬂﬁl Workine Groups

NON-NUCLEOSIDE REVERSE TRANSCRIFTASE INHIBITOR L-657,661 — SAAG ET AL.

Vol 359 No. 13
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Approved Antiretroviral Agents in 1996

Nucleoside RTIs Nonnucleoside RTI Protease Inhibitors

e Zidovudine (ZzDV) < Nevirapine (NVP) e Saquinavir (SQV)
e Didanosine (ddl)  Delavirdine (DLV) e Ritonavir (RTV)
 Zalcitabine (ddC) e Indinavir (IDV)

e Stavudine (d4T)

e Lamivudine (3TC)



Perinatally Acquired
AIDS Cases,1985-2004, United States
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Estimated Numbers of AIDS Cases, Deaths, and Persons Living
with AIDS, 1985-2007—United States and Dependent Areas
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DIARRHEA

It might seem like diamhea is no
biggie. That's probably ‘cause you
never had it like | have. Try shitling
YU guts out every day for weeks
at atime. How about being terrified
to go anywhere because you might
crap your pants?

Don't get me wrong, I'm really
flad to be alive, but

HIV IS NO PICNIC

| don't care how good the sex is
or how hot the guy is, nothing is
worth wheat I'm gaing thaugh mow.

stopaids.org
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Approved Antiretroviral Agents in 2004

Nucleoside RTIs Nonnucleoside RTI

Protease Inhibitors

e Zidovudine (ZzDV) < Nevirapine (NVP)
» Didanosine (ddl) » Delaviraiite (DLV)
« Zalcitabinte (ddC)  * Efavirenz (EFZ)

« Stavudine (d4T)

e Lamivudine (3TC)

* Abacavir (ABC)

 Emtricitabine (FTC)

Nucleotide RTI
e Tenofovir DF (TDF)

e Saquinavir (SQV)

e Ritonavir (RTV)

e Indinavir (IDV)

* Nelfinavir (NFV)

e Ampienavir (APV)

e Lopinavir/r (LPV/r)

e Atazanavir (ATV)

« Fosamprenavir (Fos-APV)
e Tipranavir (TPV)

Fusion Inhibitor
e Enfuvirtide (T-20)
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Approved Antiretroviral Agents in 2011

Nucleoside RTIs Nonnucleoside RTI

Protease Inhibitors

e Zidovudine (ZzDV) < Nevirapine (NVP)
» Didanosine (ddl) » Delaviraiite (DLV)
« Zalcitabinte (ddC)  * Efavirenz (EFZ)
 Stavudine (d4T) e Etravirine (ETV)
 Lamivudine (3TC) ¢ Rilpivirene

* Abacavir (ABC)

« Emtricitabine (FTC) .
Integrase Inhibitor

e Raltegravir (RAL)
Nucleotide RTI

e Tenofovir DF (TDF)

N.B.: Seven FDC are approved:

ZDV + 3TC; ZDV + 3TC + ABC; ABC + 3TC;
FTC + TDF; LPV + RTV; TDF + FTC + EFV
RLP + TDF + FTC

« Saquinavir (SQV)

e Ritonavir (RTV)

e Indinavir (IDV)

* Nelfinavir (NFV)

e Ampienavir (APV)

e Lopinavir/r (LPV/r)

e Atazanavir (ATV)

« Fosamprenavir (Fos-APV)
e Tipranavir (TPV)

e Darunavir (DRV)

Fusion Inhibitor
e Enfuvirtide (T-20)

CCR5 Antagonist
e Maraviroc (MVC)




ART 2009

Easier, less toxic, and more potent therapy




®  When to Start Therapy:. Balance Has Stide#0

Tipped Further in Favor of Earlier
Initiation

» Harmful effects of uncontrolled
viremia at all CD4 levels

» More treatment options:
improved potency, tolerability,

B el durability, simplicity

» Preservation of treatment » Increased ability to suppress
options virus with multidrug resistance
» (Cost

» Diminished emergence of
resistance
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Randomised controlled trials of male
circumcision to reduce HIV infection

Rakal, Uganda

Gray et. al. (2007) Lancet;
51% reduction in transmission

Kisumu, Kenya
Bailey et. al. (2007) Lancet;
53% reduction

Orange Farm, South Africa

Auvert et. al. (2005) PLoS Med;
60% reduction
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Beyond 2011 - 2016



Vaccine Strategies in Current -
Trials
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Potential Strategies for Eradication of HIV I

Early initiation of Use of virus
antiretroviral therapy & - “purging” agents

Addition of Use of
newer classes Immune-
of drugs modulating
agents

Use of HIV-specific
Killing agent



IPrEx: Adherence is critical to efficacy

Efﬂcacv bv as-treated ana|vsis B Intracellular TFV-DP Level
2/34 Detectable 21/42 Detectabl
(data as of Nov 21, 2010) 1004
°
. . . I 754
High (= 90% adherence; 49% of visits) o oo
S
o : =
68% efficacy 3 5o o
= °®
E. ®e o®
Intermediate (50-90% adherence; 33% of visits) T 25- —p O
e 0
34% efficacy o 'Y L
0 hd °°
Case Control

. . (HIV-positive)  (HIV-negative)
Low (< 50% adherence;18% of visits)

_ * 9% of seroconverters had
16% efficacy

detectable drug at first HIV+
visit
- VS 51% of nonseroconverters

Grant et al. NEIJM 2010



HPTN 052

1763 HIV discordant couples
(HIV+ partner CD4 350-550)

/ \

886 immediate 877 delayed

HAART HAART (CD4 250)

v v

All receiving HIV prevention services

v \ 4
1 transmission* 27 transmissions*

& 3 cases of & 17 cases of

extrapulmonary TB extrapulmonary TB

*96% reduction in HIV transmission to HIV-negative
partner median follow-up 2 years
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Presentation Notes
The HIV treatment cascade provides a snap shot of the domestic HIV epidemic, providing a sobering picture of the national landscape and challenges to achieving the promise of HIV treatment as prevention.

A recent estimate from Gary Marks from CDC and colleagues suggests this number might be as high as 29%, but even so, considerable improvement is needed. A majority of persons living with HIV infection who access ART are able to achieve VL suppression – 70-80%. It is the earlier steps on the cascade where we need to improve if we are to fully realize the individual and public health benefits of ART.
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185,000 HIV infections in U.S. In next 5 years
could be prevented by expanding testing,
treatment, PreEP

Four Scenarios of the Potential Impact of Expanded HIV Testing,
Treatment and PrEP in the United States, 2015-2020
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M HIV infections prevented due to expanded testing and treatment

I HIV infections prevented due to PrEP (assumes PrEP use among
high-risk populations = 40% MSM; 10% PWID; 10% HET)
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Scenario 1: Scenario 2: Scenario 3: Scenario 4:
Projected new If PrEP use increases If 85% of people Achieving NHAS goals - if
infections by 2020 among high-risk diagnosed are linked to  85% of people diagnosed
at current testing populations at care, 60% achieve viral  are linked to care, 80%
and treatment rates current testing suppression, achieve viral suppression,
and treatment rates plus PrP use plus PrEP use

Source: Centers for Disease Control and Prevention
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Antiretroviral Therapy: The Future
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Presentation Notes
So what can we expect in the future?  If we look back we can see that we have had substantial shifts in therapy in each decade since the virus was discovered. ZDV monotherapy in the late 80’s, triple therapy that changed everything in the late 90’s, fewer pills and STR in the mid-2000’s and now maybe a shift to integrase-inhibitor based therapy.  I think it is likely that simple oral tablets will remain a major component of our treatment for years but innovation and technology may well broaden our treatment options to reach more and more people – which is, of course, the ultimate goal. 
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Beyond 2018... .

What do you think?
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