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Older Paternal Age Tied to Autism in Offspring

BY MARY ANN MOON
Contributing Writer

lder men are at higher risk of fa-

thering autistic children than are

younger men, results of a large
cohort study suggest.

After a man reaches his 20s, the risk of
fathering an autistic boy or girl more than
doubles with every 10-year increase in his
age. This increase is independent of oth-
er factors such as the mother’s age and the

family’s socioeconomic status, reported
Abraham Reichenberg, Ph.D., of Mount
Sinai School of Medicine, New York, and
his associates.

Older paternal age at the birth of off-
spring is associated with several congeni-
tal disorders, and it also has been linked to
schizophrenia and to decreased intellectual
capacity. Previous studies examining a pos-
sible link between paternal age and autism
risk have produced mixed results, but “few
have systematically examined this associ-

ation in rigorous designs that included
adjustment for maternal age,” Dr.
Reichenberg and his associates said (Arch.
Gen. Psychiatry 2006;63:1026-32).

They conducted a very large population-
based cohort study “specifically designed
for a rigorous test of the hypothesis that
advancing paternal age is associated with
increased risk of ASD [autism spectrum
disorder] in offspring.”

The investigators used data collected on
a cohort of 378,891 Israelis born during a
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WARNINGS: Hepatotoxicity

Naltrexone has the capacity to cause hepatocellular injury when given in excessive doses.

Naltrexone is contraindicated in acute hepatitis or liver failure, and its use in patients with active
liver disease must be carefully considered in light of its hepatotoxic effects.

The margin of separation between the apparently safe dose of naltrexone and the dose causing
hepatic injury appears to be only five-fold or less. VIVITROL does not appear to be a hepatotoxin
at the recommended doses.

Patients should be warned of the risk of hepatic injury and advised to seek medical attention

if they experience symptoms of acute hepatitis. Use of VIVITROL should be discontinued in the
event of symptoms and/or signs of acute hepatitis.

Eosinophilic pneumonia In clinical trials with VIVITROL, there was one diagnosed case and one
suspected case of eosinophilic pneumonia. Both cases required hospitalization, and resolved
after freatment with antibiotics and corticosteroids. Should a person receiving VIVITROL develop
progressive dyspnea and hypoxemia, the diagnosis of eosinophilic pneumonia should be
considered (see ADVERSE REACTIONS). Patients should be warned of the risk of eosinophilic
pneumonia, and advised to seek medical attention should they develop symptoms of
pneumonia. Clinicians should consider the possibility of eosinophilic pneumonia in patients who
do not respond to antibiotics. Unintended Precipitation of Opioid Withdrawal—To prevent
occurrence of an acute abstinence syndrome (withdrawal) in patients dependent on
opioids, or exacerbation of a pre-existing subclinical abstinence syndrome, patients
must be opioid-free for a minimum of 7-10 days before starting VIVITROL treatment.
Since the absence of an opioid drug in the urine is often not sufficient proof that a patient
is opioid-free, a naloxone challenge test should be employed if the prescribing physician
feels there is a risk of precipitating a withdrawal reaction following administration of
VIVITROL. Opioid Overdose Following an Attempt to Overcome Opiate Blockade VIVITROL
is not indicated for the purpose of opioid blockade or the treatment of opiate dependence.
Although VIVITROL is a potent antagonist with a prolonged pharmacological effect, the blockade
produced by VIVITROL is surmountable. This poses a potential risk to individuals who attempt,
on their own, to overcome the blockade by administering large amounts of exogenous opioids.
Indeed, any attempt by a patient to overcome the antagonism by taking opioids is very
dangerous and may lead to fatal overdose. Injury may arise because the plasma concentration
of exogenous opioids attained immediately following their acute administration may be
sufficient to overcome the competitive receptor blockade. As a consequence, the patient may
be inimmediate danger of suffering life-endangering opioid intoxication (€.g., respiratory arrest,
circulatory collapse). Patients should be told of the serious consequences of trying to overcome
the opioid blockade (see INFORMATION FOR PATIENTS).There is also the possibility that a
patient who had been treated with VIVITROL will respond to lower doses of opioids than
previously used. This could result in potentially life-threatening opioid intoxication (respiratory
compromise or arrest, circulatory collapse, etc.). Patients should be aware that they may be
more_sensitive to lower doses of opioids after VIVITROL treatment is discontinued (see
INFORMATION FOR PATIENTS). PRECAUTIONS: General—When Reversal of VIVITROL
Blockade is Required for Pain Management In an emergency situation in patients receiving
VIVITROL, a suggested plan for pain management is regional analgesia, conscious sedation with
a benzodiazepine, and use of non-opioid analgesics or general anesthesia. In a situation
requiring opioid analgesia, the amount of opioid required may be greater than usual, and the
resulting respiratory depression may be deeper and more prolonged. A rapidly acting opioid
analgesic which minimizes the duration of respiratory depression is preferred. The amount of
analgesic administered should be titrated to the needs of the patient. Non-receptor mediated
actions may occur and should be expected (e.g., facial swelling, itching, generalized erythema,
or bronchoconstriction), presumably due to histamine release. Irrespective of the drug chosen
to reverse VIVITROL blockade, the patient should be monitored closely by appropriately trained
personnel in a setting equipped and staffed for cardiopulmonary resuscitation. Depression and
Suicidality In controlled clinical trials of VIVITROL, adverse events of a suicidal nature (suicidal
ideation, suicide attempts, completed suicides) were infrequent overall, but were more common
in patients treated with VIVITROL than in patients treated with placebo (1% vs. 0). In some
cases, the suicidal thoughts or behavior occurred after study discontinuation, but were in the
context of an episode of depression which began while the patient was on study drug. Two
completed suicides occurred, both involving patients treated with VIVITROL. Depression-related
events associated with premature discontinuation of study drug were also more common in
patients treated with VIVITROL (~1%) than in placebo-treated patients (0). In the 24-week,
placebo-controlled pivotal trial, adverse events involving depressed mood were reported by

10% of patients treated with VIVITROL 380 mg, as compared to 5% of patients treated with
placebo injections. Alcohol dependent patients, including those taking VIVITROL, should be
monitored for the development of depression or suicidal thinking. Families and caregivers of
patients being treated with VIVITROL should be alerted to the need to monitor patients for the
emergence of symptoms of depression or suicidality, and to report such symptoms to the
patient’s healthcare provider. Injection Site Reactions VIVITROL injections may be followed by
pain, tenderness, induration, or pruritus. In the clinical trials, one patient developed an area of
induration that continued to enlarge after 4 weeks, with subsequent development of necrotic
tissue that required surgical excision. Patients should be informed that any concerning injection
site reactions should be brought to the attention of the physician (see INFORMATION FOR
PATIENTS). Renal Impairment VIVITROL pharmacokinetics have not been evaluated in subjects
with moderate and severe renal insufficiency. Because naltrexone and its primary metabolite
are excreted primarily in the urine, caution is recommended in administering VIVITROL to
patients with moderate to severe renal impairment. Alcohol Withdrawal Use of VIVITROL does
not eliminate nor diminish alcohol withdrawal symptoms. Intramuscular injections As with
any intramuscular injection, VIVITROL should be administered with caution to patients with
thrombocytopenia or any coagulation disorder (e.g., hemophilia and severe hepatic failure).
Information for Patients Physicians are advised to consult Full Prescribing Information for
information to be discussed with patients for whom they have prescribed VIVITROL. Drug
Interactions Patients taking VIVITROL may not benefit from opioid-containing medicines
(see PRECAUTIONS, Pain Management). Because naltrexone is not a substrate for CYP drug
metabolizing enzymes, inducers or inhibitors of these enzymes are unlikely to change the
clearance of VIVITROL. No clinical drug interaction studies have been performed with VIVITROL
to evaluate drug interactions, therefore prescribers should weigh the risks and benefits of
concomitant drug use. The safety profile of patients treated with VIVITROL concomitantly with
antidepressants was similar to that of patients taking VIVITROL without antidepressants.
Carcinogenesis, Mutagenesis, Impairment of Fertility Carcinogenicity studies have not been
conducted with VIVITROL. Carcinogenicity studies of oral naltrexone hydrochloride
(administered via the diet) have been conducted in rats and mice. In rats, there were small
increases in the numbers of testicular mesotheliomas in males and tumors of vascular origin in
males and females. The clinical significance of these findings is not known. Naltrexone was
negative in the following in vitro genotoxicity studies: bacterial reverse mutation assay (Ames
test), the heritable translocation assay, CHO cell sister chromatid exchange assay, and the
mouse lymphoma gene mutation assay. Naltrexone was also negative in an in vivo mouse
micronucleus assay. In contrast, naltrexone tested positive in the following assays: Drosophila
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Teratogenic Effects: Oral naltrexone has been shown to increase the incidence of early fetal
loss in rats administered 230 mg/kg/day (180 mg/m?¥day) and rabbits administered
260 mg/kg/day (720 mg/m?/day). There are no adequate and well-controlled studies of either
naltrexone or VIVITROL in pregnant women. VIVITROL should be used during pregnancy only if
the potential benefit justifies the potential risk to the fetus. Labor and Delivery The potential
effect of VIVITROL on duration of labor and delivery in humans is unknown. Nursing Mothers
Transfer of naltrexone and 63}-naltrexol into human milk has been reported with oral naltrexone.
Because of the potential for tumorigenicity shown for naltrexone in animal studies, and because
of the potential for serious adverse reactions in nursing infants from VIVITROL, a decision should
be made whether to discontinue nursing or to discontinue the drug, taking into account the
importance of the drug to the mother. Pediatric Use The safety and efficacy of VIVITROL have
not been established in the pediatric population. Geriatric Use In trials of alcohol dependent
subjects, 2.6% (n=26) of subjects were >65 years of age, and one patient was >75 years of
age. Clinical studies of VIVITROL did not include sufficient numbers of subjects age 65 and over
to determine whether they respond differently from younger subjects. ADVERSE REACTIONS In
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900 patients with alcohol and/or opioid dependence have been freated with VIVITROL.
Approximately 400 patients have been treated for 6 months or more, and 230 for 1 year or
longer. Adverse Events Leading to Discontinuation of Treatment In controlled trials of
6 months or less, 9% of patients treated with VIVITROL discontinued treatment due to an adverse
event, as compared to 7% of the patients treated with placebo. Adverse events in the VIVITROL
380-mg group that led to more dropouts were injection site reactions (3%), nausea (2%),
pregnancy (1%), headache (1%), and suicide-related events (0.3%). In the placebo group, 1% of
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adverse events. Common Adverse Events The most common adverse events associated with
VIVITROL in clinical trials were nausea, vomiting, headache, dizziness, fatigue, and injection site
reactions. For a complete list of adverse events, please refer to the VIITROL package insert for
full Prescribing Information. A majority of patients treated with VIVITROL in clinical studies had
adverse events with a maximum intensity of “mild” or “moderate.” OVERDOSAGE: There is
limited experience with overdose of VIVITROL. Single doses up to 784 mg were administered to
5 healthy subjects. There were no serious or severe adverse events. The most common effects
were injection site reactions, nausea, abdominal pain, somnolence, and dizziness. There were
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treatment should be initiated. This brief summary is based on VIVITROL Prescribing Information
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consecutive 6-year period in the 1980s and
evaluated at age 17 by the Israeli draft
board, which determines intellectual,
medical, and psychiatric eligibility for the
country’s compulsory military service.
The birth dates of both mothers and fa-
thers were available in 132,271 members
of the cohort.

The draft board also reviews detailed
medical records on all Israelis with devel-
opmental disabilities, including the virtu-
ally 100% of children and adolescents di-
agnosed with ASDs who receive universal
health care and other services through
government agencies.

The overall prevalence of autism spec-
trum disorders in this cohort was 8.4 cas-
es per 10,000 persons.

The risk of ASDs increased significant-
ly with advancing paternal age and was
“especially strong” in offspring of the old-
est men. Compared with fathers in their
late teens or twenties, the risk of father-
ing an autistic child was 1.6 times higher
among men in their 30s, 5.7 times higher
among men in their 40s, and 9.4 times
higher among men aged 50 and older, Dr.
Reichenberg and his associates said.

The increase in risk persisted after the
data were adjusted to account for maternal
age, socioeconomic status, and other po-
tentially confounding factors. Risk was in-
creased for both male and female offspring.

Although all ASDs were included in this
study, almost all the subjects in this cohort
had autism itself. The study findings there-
fore may not necessarily be generalizable
to the other disorders in the spectrum,
such as Asperger’s syndrome and Rett
syndrome. “The relationship of paternal
age to these disorders should be specifi-
cally examined in more contemporary co-
horts,” the researchers noted.

One possible mechanism for this effect
of paternal age is mutagenesis. Sponta-
neous mutations—either point mutations
or structural chromosomal anomalies—
might arise and accumulate in successive
generations of sperm-producing cells.

Another possible mechanism is im-
printing, a form of gene regulation in
which the gene of only one parental allele
is expressed and the other one is silenced.
It is possible that for paternally imprinted
genes, biological processes may be im-
paired as the father ages. Imprinted genes
are known to play a key role in brain de-
velopment, they added.

“These hypothesized mechanisms for
paternal age effects on risk of ASD are ge-
netic. It is important to keep in mind, how-
ever, that age at paternity is influenced by
the sociocultural environment and varies
across societies and over time.

“In a given population, a change in the
sociocultural environment could produce
a change in paternal age at birth. In theo-
ry, it could thereby lead to a change in the
incidence of genetic causes autism,” Dr.
Reichenberg and his associates said.

One study limitation was that no infor-
mation was available on possible autistic
traits in the subjects” parents. It’s possible
that if fathers had some traits related to the
autism phenotype, especially social deficits,
these may have contributed to their older
age at marriage and fatherhood. m
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