OVERVIEW
WEISS COHORT STUDIES of DRUG USERS

These consist of a series of inter-connected projects, building upon a set of cohort studies of drug users
that Dr. Stanley H. Weiss first developed in the 1980’s (initially with intramural NCI and NIDA support)
plus new initiatives relating to drug user studies, which are detailed below. Data were collected on usage
of each drug category.

There was a materials transfer (MTA) in late 2012 from the National Cancer Institute (NCI) to Dr. Weiss
(ca. 83,000 vials of specimens, and all paper and electronic files), the largest MTA in the history of
legacy UMDNJ. (UMDNJ is now part of Rutgers University.) These materials complement prospective
follow-up data and specimens already held by him, including the original consent forms. Cumulative
past support (initiation thru ~ 1999) for these cohort studies totaled ~ $20 million from NCI and NIDA
intramural resources, plus NJDOH resources totaling ~ $1 million. The involvement by NJDOH included
its Division of Epidemiology, AIDS registry, and Division of Mental Health & Addiction Services, with
leadership from Assistant Commissioners Dr. Ronald Altman and Dick Russo, and from Samuel Costa
and John French.

In a Memorandum of Agreement (MOA) signed in 1984 between the NCI/NIH and NIDA/ADAMHA,
the leads for each agency were designated as Dr. Weiss and Dr. Harold Ginzburg, respectively. In a
subsequent MOA, Dr. Weiss was again the NCI lead and Dr. Bob Battjes was the NIDA lead.

Some of the endeavors currently in progress by Dr. Weiss include:

e Updates to databases from new and renewed collaborations, and active expansion of the cohorts. The
past cohorts include permission for indefinite follow-up, a biospecimen bank, and permission to use
these specimens for research purposes. They total over 10,000 persons. The Rutgers IRB has
approved continuation of these activities.

e A current NIH Certificate of Confidentiality was issued for these studies.

e We have been granted IRB approvals from both the Rutgers and the NJ Department of Health IRBs
of record to renew matching efforts to the NJ HIV/AIDS registry and the NJ State Cancer Registry.

e Dr. Weiss has donated specimens to Dr. Jonathan Pollock, NIDA program officer, for use by the
NIDA Genetics Consortium (“NGC”), with Rutgers IRB approval for those studies and deposition
of data into dbGap. The cumulative number of subjects on whom genetic arrays will be run is
expected to exceed 7000.

e A new study exploring the genetics of methadone dose, funded by NIDA as a supplement to Dr. Eric
Johnson’s NIDA RO1 grant to Dr. Weiss.

e An interview study begun in 2016, that enrolled >300 persons enrolled in NJ Medication Assisted
Treatment (MAT) thru summer 2018. Part of aims were re-initiation and expansion of longstanding
collaborations with MAT programs in NJ, which date to 1984, and exploration of current pressing
issues. One focus was related to access to care and the study of outcomes related to the hepatitis C
virus (HCV).

e (Note: Dr. Weiss was the first to demonstrate that persons who inject drugs (PWID) were confirmed
to be at very high risk for HCV. A sequence of published papers culminated in demonstrating, using
a nested case-control design, that baseline HCV titer [a test not developed until many years after the
specimens had been collected] was predictive of progression to death from end-stage liver failure.)

Drs. Weiss & Daniel M. Rosenblum are involved in extensive team building efforts, both within and
outside of Rutgers Biologic and Health Sciences (RBHS). Dr. Weiss has established close relationships
with local health officers. He founded 15 years ago, and still runs, a NJDOH-supported regional chronic
disease coalition in Essex County, which expanded to cover Passaic County. We have over 900 entities
(organizations or individuals) who receive e-mails from the Essex Passaic Wellness Coalition (EPWC).
In some separate sets of work, involving collaborations with local health officers, we are actively
exploring local tobacco and electronic nicotine delivery device and pricing issues in retail stores,
inspection data, hookah issues, and the relevance to policy initiatives. See also
web.NJMS.Rutgers.edu/EPWC  for an overview of the coalition, and especially
web.njms.rutgers.edu/epwc/HookahEcigarettes.shtml where we have embedded videos and PowerPoint
presentations describing local and national issues.
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DETAILS

a)

b)
c)

d)

9)
h)
i)
)
k)
)

Beginning in the 1980’s, Dr. Stanley H. Weiss started several long-term studies of (mainly)
PWID across the United States, ultimately enrolling over 10,000 participants through the early
1990’s with an average age then in their 30’s. About a quarter were enrolled from sites in NJ.
In-person questionnaires were administered by trained interviewers, and include detailed
demographic, drug use (including alcohol and tobacco), and sexual behavior data.

These studies included the first testing of PWID for the human immunodeficiency virus (HIV)
and for the HTLV viruses. These demonstrated the dramatic variation in HIV geographic
seroprevalence, and explored many epidemiologic issues.

Study participants signed informed consent for the information collected from them to be used
with no time limit and for biologic specimens collected from them to be used without restriction
in future research.

Serum samples were collected from participants, with many plasma, white blood cells and/or
urine samples stored as well. About 100,000 vials are stored.

For some participants, these specimens were collected at multiple time points.

All specimens have been continuously preserved at sufficiently cold temperatures to prevent
deterioration, and separated white blood cells were frozen in such a way as to maintain viability.
Questionnaires from the participants, their identities, lab results and tissue specimens are linked.
Detailed dose frequency data on drug use and sexual partner history.

First large AIDS-era cohorts to include women at high risk.

High percentage of subjects are black or Latino, providing unique insights since few other
studies engaged such a high proportion of non-whites.

Subjects are at high risk from both drug use and sexual practices.

In the first two decades of these studies, among numerous publications was the first study
showing a very high rate of hepatitis C infection among PWIDs. An example of how the studies’
long time horizon proved essential was that it first became possible to test how much hepatitis
C virus (HCV) was in each person’s blood many years after the study began. This allowed HCV
amounts in blood to be compared for subjects who had died of liver disease early in the study
versus those who survived, and showed that high amounts of HCV increased the chance of
earlier death from liver disease. Outcomes related to HCV (end stage liver disease and
hepatocellular carcinoma) remain under study.

m) Renewed collaborations with local drug treatment programs has led to new field-based studies,

p)

q)

including examination of some currently evolving problems among drug users. About half of
the newly enrolled persons have never injected drugs.
Dr. Weiss joined the National Institute on Drug Abuse (NIDA) Genetics Consortium (NGC) in
2017, and through and with the NIDA project officer’s approval, has access to NGC contract
resources.
In the original cohort studies, which were mostly fallow for several reasons for over a decade,
those still alive will now usually be 55-75 — which qualifies as “elderly” for the purposes of NIH
grant applications.
The tincture of time has led subjects to reach ages when many more will have died from a wide
array of outcomes, including from many chronic diseases as well as others from infectious agents
(especially HIV, HCV), and we can examine extended latency issues.
Laboratory testing techniques have greatly advanced so that many biological markers, such as
genetic variation, viral infection, and environmental exposures that were not previously
measurable in the specimens, can now be efficiently studied.
An interdisciplinary research program to relate subjects’ diseases, behaviors, and death
outcomes to biological and exposure markers is being expanded. To lay a strong foundation for
such research, among some keys steps that we believe to be important, some of which are in
evolution:

i. Collaborate with various state health registries to ascertain outcomes — such as cancer and

AIDS-related diagnoses;
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ii. Undertake new searches of the National Death Index Plus and related sources to bring
information about subjects up to date, including learning of dates and causes of death;

iii. Describe the patterns of death from various causes and examine how these may relate to
different behavioral and disease attributes as well as geography, sex, race, and ethnicity;

iv. Examine biological markers in our preserved stored specimens;

v. Examples of the value of this program: a) examine genetic factors associated with various
addictions; b) the potential to reveal factors predictive of which individuals are at high
risk of severe liver disease following HCV infection versus those who might be able to
remain healthy despite infection. (With 3-6 million Americans infected by HCV, and new,
safe and effective drugs available to treat HCV that cost $14,000-200,000 per person, HCV
has arisen as a major health issue and health system cost in recent years.)

vi. Renewal and expansion of collaborations with drug treatment programs, especially those
in NJ, with the accrual as well of new subjects and exploring topical issues such as
overdose and medical treatment issues;

vii. Examine pressing current issues, such as overdose risks; HCV-related issues; ages and
patterns of drug use, including cannabinoids. Local and national presentations about these
matters were made over the last 3 years.

SOME CURRENT ENDEAVORS RELATED TO DRUG USERS

Active new studies involving clients enrolled in NJ drug treatment programs.

We received NIH/NIDA funding in mid 2018, with NGC resources greatly expanding the total
scope. The objective is to describe and understand the genetics of methadone dose, and
associated parameters.

New data that will be collected related to that initiative will include more detailed information
about alcohol dependence, tobacco use, ENDS, and food security/nutritional issues.

This work can serve as a backbone upon which endeavors could continue to be broadened.
Epidemiology/biostatistics endeavors: Organizing multiple datasets from multiple different
studies, assessing consistencies, identifying sequential enrollments across the set of studies,
creating new variables that are consistent across studies, data harmonization for submission to
dbGap.

Receiving new data from various collaborations, e.g., outcomes data from matches to health
registries. [Note: We shall have many outcomes of interest that have accumulated over our ~35
years of study plus many baseline characteristics (e.g., specific addictions).]

Developing new laboratory collaborations.

NIDA'’s contractor, RUCDR, reported that our stored sera had high quality DNA that has been
successfully extracted and used for genetic studies.

SOME RECENT FINDINGS AND ADDITIONAL CURRENT INITIATIVES OF

INTEREST:

1.

Long-term cancer risks, with an initial emphasis on hepatocellular carcinoma (HCC) and biliary
cancer and on lung cancer, and other chronic health issues such as end-stage liver disease,
diabetes, overdose and chronic and acute outcomes; and epidemiologic findings related to those
and other outcomes.

Since cannabis/marijuana has been illegal, few historic epidemiology cancer cohorts ascertained
use or frequency of use. The Weiss cohort studies all ascertained frequency at baseline, and
sometimes in serial follow-ups.

In our 1984 study, 71% had ever regularly used marijuana; all of these had smoked marijuana
and only a small proportion had taken it orally (ingested). In all but 4 persons, the frequency of
smoking exceed the frequency of ingestion. Thus, the main source of exposure was smoking
(respiratory tract exposure). We are exploring whether specific drug use is associated with
cancer and other health outcomes within multivariate models.
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10.
11.

12.
13.

Expansion of the descriptive epidemiology of the HIV epidemic in drug users over several
decades.

Epidemiology of HCV, plus understanding of the treatment landscape (few PWID actively
infected with HCV have received curative therapy).

Drug use patterns, including sequence of drug use by age, and frequency, with exploration of
(including age and race/ethnicity) and regional differences in patterns. Priorities include:

a. Examination of issues related to cannabis/marijuana use.

b. Examination of co-use of drugs, and relationships among frequency of use; since we
ascertain age of initiation, time period of use, and frequency of use we have a rich set of
data..

In contrast to some prior reports, HTLV-I1I infection is associated with significantly increased
mortality from medical causes, but not non-medical causes, among our HIVV-negative subjects.
Assessment of drug overdose risk issues. One of the findings is that long term enrollment in
MAT is associated with a major reduction in overdose risk.

We are exploring use of our recent cohorts in terms of understanding patterns of drug use before,
during, and after leaving MAT. A similar approach may be useful in linking to new databases
being developed that record overdose episodes.

Assessment of other HIV- and HCV-related issues, including risk over time of death from
hepatic failure (and HCC).

In contrast to our older cohort studies when most were injection drug users, we have found that
only about half of those currently enrolled in several NJ methadone-maintenance programs have
a history of ever injecting drugs. The prevalence of HCV in non-injectors is significantly higher
than in the general adult population.

About 20% of our subjects have a history of diabetes mellitus (primarily Type 1), so that this
disease is common among drug users; opioid use may impact upon glycemic control..

The extraction process of DNA from stored DNA led to high quality, and a sufficient amount,
for running an Illumina Infinium OmniExpress-24 V1.3 BeadChip. We learned on June 30,
2019 that SNP genotype data had been obtained on 5025 subjects (only 8 of 5033 samples
failed in genotyping). Genomic data will be deposited in dbGaP along with drug use
phenotype and demographic data. Given the success in this first stage, where specimens from
>5000 subjects have been run, Dr. Weiss has agreed to provide NIDA with several thousand
additional subjects for inclusion in the genotyping efforts and NGC analyses. The first use will
be related to genetics of drug addiction. Later work may involve use of our clinical outcomes

data in specific polygenic models of specific disease processes.

For more information or to discuss mutual collaborations, contact:
Stanley H. Weiss, MD, FACP. FACE

Professor of Medicine, Rutgers New Jersey Medical School

Professor of Epidemiology, Rutgers School of Public Health

Associate Member, The Cancer Institute of New Jersey

Director & Founder, Essex-Passaic Wellness Coalition web.njms.rutgers.edu/EPWC
Executive Board, NJ Public Health Association

weiss@rutgers.edu

30 Bergen St., Admin Complex Bldg 16, Suite 1614, Newark NJ 07107-3000
CELL: 862-245-0089
TEL: (973) 972-4623
FAX: (973) 972-6556
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SUMMARY OF SOME FUTURE RESEARCH PLANS

We plan to match our long-term cohort study records with population-based cancer registry (CR) data
from states and metropolitan areas [henceforth, CR data] & vital status records to identify cancer
outcomes. We have already done this multiple times for out subjects from NJ to the NJ State Cancer
Registry (NJSCR), and this will continue. We also have all administrative approvals in hand to again
match to the New Jersey AIDS/HIV registry. (NOTE: ignore superscripts below, which relate to some
internal publication referencing.)

Below follows a brief description of our 7 sub-cohorts; Dr. Weiss designed all of these cohorts, is the
Pl, and designed the survey instruments and repository collections. Part of our work includes the
unification of data from all of these studies.

1. QUESTIONNAIRE DETAILS. Questionnaires cover demographics; type of & time in treatment;
history of blood transfusions and other medical issues, HIV/AIDS-related symptoms, pregnancy history
& status; sexual behavior; needle sharing; tobacco, including intensity (cigs/day) and, in 84NJ, pack-
years; alcohol use histories; and use, and frequency of use of cannabis, tobacco, alcohol, heroin, and
other illicit drugs (collectively, OID) - namely other narcotics/opioids, cocaine, hallucinogens, inhalants,
barbiturates, tranquilizers, and amphetamines. More extensive data were collected on some issues,
differing by study goals, e.g., legal status, level of detail about sexual behavior & drug use, such as
frequency of use by routes of use and age at first IDU. All subjects were interviewed on study entry by
trained interviewers in a confidential setting with privacy protection under the 1% Certificate of
Confidentiality issued to a NIH-based study.

2. NOMENCLATURE & DESCRIPTIONS OF OUR 7 COHORTS. ~99% were enrolled from
medication-assisted treatment (MAT) programs for opioid use disorder (OUD). yy=year cohort initiated,
NJ or NY-wholly enrolled from that state; US=multi-state enrollments. Designs: CC=case-control; X-
sect=cross-sectional.

TABLE Original Mean Age % | Unique follow- Original
Enrollment # on % % % | HIV | Add’l Enrollment Study recruitment| up visit Support
Cohort Yr enrolled [Enroliment| % F |NHB |[Hisp | OUD? | pos [Subjects Locations design % Source(s)
BINY 1981 69 [30 32% [68% |n/a_ [96% [39% 69  |Queens, NY CCH445.47.48 43% NCI
8B4NJ 1984-5 1,040 33 38% |33% [10% [100% [34% [1,040 |6 NJ cities ® MAT x-sect®® 57% NCI, NIDA
B5NJ 1985 48 |33 21% [83% [8% [100% [54% 48  ersey City ¢ X-sect 10% NCI
87US 1987-91 9,800¢ |35 34% [38% [30% [100% [14% [8,690 [9 cities in 8 states®|At MAT enrollment [11% NCI, NIDA
OINJf  [1991-2 118 [37 100% [64% [18% [51% [56% 111 |2 NJ cities X-sect n/a NJDOH
SUM¢ [1981-91 11,075 35 35% [38% [28% [99% 9,958 16% (1586 persons)
16NJ " [2016-18 327" |50 54% [40% [24% [99% 8% 317 |4 NJ cities MAT x-sect NIMS
20NJ' [Startingin | ~ 500 Anticipated to be similar to 16NJ ~ 400 MAT x-sect NIDA
learly 2020-

aRecruited from MAT or h/o OUD

b Camden, Newark, Asbury Park, Paterson, Jersey City & Union, 10 sites.

¢ Methodologies as in 84NJ but recruited from the “street.”

47841 tested for HIV & HTLV; signed written consents for continuing follow-up indefinitely on 6964
subjects.

€ Los Angeles, Miami, Baltimore, Asbury Park & Trenton NJ, NYC, San Antonio, Chicago, Philadelphia.
fIncluded comprehensive baseline physical with a pelvic exam and cervical cytology, and standard lab
tests; cervical cytology & storage of unstained cervical smears, with delimited drug use history.
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9 Summary of above studies: All persons on whom blood could be collected were tested for HIV &
HTLV.

h This study formally re-engaged our team with 4 treatment programs involved in 84NJ & 87US, with a
focus on understanding treatment history in DU in NJ for HIV and HCV, patterns of drug use including
age of use for each type of drug, and developing novel methods for data extraction from existing
records. 10 had previously enrolled in 84NJ, providing long-term follow-up interview data. No blood or
other biologic specimens were collected.

1500 planned for enroliment in 2020 under NIDA grant 1R01DA044014-01 with biospecimens planned
for genetic, metabolomic, and HgbAlc testing, plus storage for future studies, building upon
procedures developed in 16NJ (preliminary findings?2-24.258-260) for extensive record abstraction,
including longitudinal dose of methadone administered & serial toxicology tests, and in-depth in-person
interviews.

3. Our residual biospecimen repository includes stored blood on 94% (9,361 persons), residual
eluent (containing PCR-amplified DNA) from preparations for genotype testing,?¢! and other specimens
from these cohorts. We have other specimens from de-identified cohorts (from MAT and other sources
beyond those listed in Table 1) for potential developmental work and as controls. Total current
repository: ~88,000 vials.

4. Brief historical follow-up details: For 84NJ: 1986 wave & all follow-up after 1988 included
lymphocyte subsets using extensive flow cytometry panels + viable cell storage. 59 EBV-immortalized
cell lines created. Repeat interviews & phlebotomy. HIV seroconverters (SC) identified through multiple
sources including in-person follow-ups, medical records, AIDS/HIV registry, CR, vital statistics registry.
To maximize match performance, multiple records generated to account for multiple names or aliases
(in 18.9%), SSN (3.8%), birth dates (1.6%). SSN available for 90.3%, a critical data element. Key past
registry matches include NJ Vital Statistics (to 1999), NJ HIV & AIDS registries (to 1996), NJSCR (to

1999), and National Death Index (NDI) Plus match (to 1999); some selected study publications: 254
56,66,114,255,262-276.
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