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Objective: The authors’ goal was to determine whether D8/17,
a rheumatic fever susceptibility trait marker, identifies a possi-
ble type of anorexia nervosa: pediatric autoimmune neuropsy-
chiatric disorders associated with streptococcus (PANDAS) ano-
rexia nervosa.

Method: Using immunofluorescence, the authors measured
the percentage of D8/17-positive B lymphocytes in the periph-

eral blood of 16 subjects 7–21 years old who had not had rheu-
matic fever but who had possible PANDAS anorexia nervosa.
The comparison subjects were 17 psychiatric patients with no
eating disorder and no PANDAS characteristics. Subjects were
considered D8/17 positive if they had 12% or more D8/17+
cells.

Results: There were more D8/17-positive individuals among
those with PANDAS anorexia nervosa (81%) than among the
comparison subjects (12%). The subjects with PANDAS anorexia
nervosa had a higher percentage of D8/17+ cells (mean=27.1%,
SD=17%) than the comparison subjects (mean=5.3%, SD=7.4%). 

Conclusions: A larger study is needed to determine whether
D8/17 serves as a marker for susceptibility to a type of anorexia
nervosa.

(Am J Psychiatry 2002; 159:1430–1432)

Anorexia nervosa is a serious disorder with a mortal-
ity rate among the highest of the psychiatric disorders,
poorly understood pathogenesis, and no definitive treat-
ment (1). Clinical and research observations led to the hy-
pothesis that a postinfectious process, similar to that in
rheumatic fever, may cause or exacerbate certain cases of
anorexia nervosa (2). When the pathogen is group A β-
hemolytic streptococcus, these disorders are called pedi-
atric autoimmune neuropsychiatric disorders associated
with streptococcus (PANDAS).

Swedo et al. (3) identified a group of children with ob-
sessive-compulsive disorder (OCD) and/or tics who had
PANDAS characteristics. These children often expressed
the lymphocyte B marker D8/17, apparently a trait marker
for susceptibility to rheumatic fever and Sydenham’s
chorea (4).

OCD and anorexia nervosa may be related, as evidenced
by phenomenology, comorbidity, neurotransmitters, and
CNS functional metabolism (5). Many patients with ano-
rexia nervosa have obsessions (about food and weight)
and compulsions (overexercise and eating behaviors).
This, along with observation of cases of anorexia nervosa
whose onset appeared temporally related to infection, led
to the hypothesis of a type of anorexia nervosa similar to
PANDAS OCD (2).

The purpose of this project was to study the possibility
of an infection-triggered type of anorexia nervosa and to
determine whether D8/17 identifies PANDAS anorexia
nervosa. We hypothesized that patients with PANDAS an-
orexia nervosa would have more D8/17+ cells than com-
parison psychiatric patients with no eating disorder or
PANDAS characteristics.

Method

D8/17 was measured in 16 subjects with anorexia nervosa who
had PANDAS anorexia nervosa characteristics with direct or indi-
rect evidence of a streptococcal infection. D8/17 was also mea-
sured in 17 comparison subjects with no eating disorder and no
PANDAS anorexia nervosa characteristic. Rheumatic fever and
Sydenham’s chorea were ruled out in all subjects by using the
Jones criteria (6).

The 16 subjects with PANDAS anorexia nervosa (15 girls and
one boy) had a mean age of 14.7 years (SD=2.7, range=11–21).
They had the following characteristics of possible PANDAS ano-
rexia nervosa, similar to those in children with PANDAS OCD and
tics (3): 1) DSM-IV diagnosis of anorexia nervosa, 2) prepubertal
onset of anorexia nervosa (in 10 subjects), 3) acute onset or exac-
erbation of anorexia nervosa symptoms, 4) possible antecedent
or concomitant streptococcal infection, with a temporal relation-
ship to the onset of anorexia nervosa symptoms (as evidenced by
clinical history, positive throat culture, and/or positive serologi-
cal findings of antideoxyribonuclease B titer and/or antistrepto-
lysin O titer), 5) anorexia nervosa symptoms that did not occur
exclusively during stress or physical illness, and 6) minor neuro-
logical abnormalities.

Four of the subjects with anorexia had comorbid OCD. None
had tic disorder, pervasive developmental disorder, or mental re-
tardation. Eleven subjects with anorexia took one to three psy-
chotropic medications; one of these 11 patients took levothyrox-
ine. Five took no medication.

The comparison subjects were 17 psychiatric patients (five girls
and 12 boys) with a mean age of 14.3 years (SD=3.0, range=7–19)
and no current or past eating disorder, OCD, tics, pervasive devel-
opmental disorder, or moderate to severe mental retardation.
Chart review revealed no infections before the onset of psychiat-
ric symptoms. DSM-IV principal diagnoses included eight mood
disorders, two psychotic disorders, one adjustment disorder, one
disruptive behavior disorder, and five attention deficit hyperac-
tivity disorders. Fifteen of the comparison subjects took one to
four psychotropic medications. Two took no medication.
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Presence of PANDAS anorexia nervosa characteristics in the
anorexia nervosa patients and DSM-IV diagnoses in all partici-
pants were determined by a child psychiatrist (M.S.S.) and an-
other physician (D.G.K. or H.T.). After complete description of the
study to subjects and parents, written informed consent was ob-
tained.

Monoclonal antibody D8/17 is an immunoglobulin M pre-
pared from mice immunized with isolated B lymphocytes from
humans with rheumatic fever. D8/17 determination immunoflu-
orescent assay (7) was performed on blood samples by an individ-
ual blind to clinical information. Subjects were defined as D8/17
positive if they had 12% or more D8/17+ B cells (7). The percent-
age of D8/17+ cells (B lymphocytes fluorescing with D8/17 anti-
body) was obtained by dividing the number of D8/17+ B cells by
the total number of CD19+ B cells counted.

Results

There were more D8/17-positive individuals among the
subjects with anorexia nervosa (N=13, 81%) than compar-
ison subjects (N=2, 12%) (p<0.0001, Fisher exact test). All
but three of the subjects with anorexia were D8/17 posi-
tive. The range of D8/17+ B cells among these subjects was
6% to 70%. Two of the 17 comparison subjects had the
rheumatic marker. The scores of the D8/17-negative com-
parison subjects ranged from 1% to 9%. The two D8/17-
positive comparison subjects had scores of 12% and 30%.
The average percentage of B cells expressing the D8/17 an-
tigen was significantly higher in subjects with anorexia
nervosa (mean=27.1%, SD=17.1%) than in comparison
subjects (mean=5.3%, SD=7.4%) (t=4.8, df=31, p<0.00002)
(Figure 1).

Discussion

Patients with possible PANDAS anorexia nervosa were
significantly more likely than psychiatric patients without
PANDAS-related characteristics to have peripheral B lym-
phocytes expressing D8/17. These data suggest that D8/
17, a rheumatic fever susceptibility trait marker, may be
useful in identifying PANDAS anorexia nervosa. Investiga-
tion of this biological marker might lead to improved
treatment and preventive strategies for some cases of this
serious disorder.

A larger prospective study is needed, with a better-
matched comparison group and careful controls for all
variables, including evidence of streptococcal infection
and the relationship between streptococcal infection and
the time of onset of anorexia nervosa symptoms. We know
of no completed study showing medication effect on D8/
17 level, but this also needs investigation.

Future studies should involve a family-based compari-
son group because there may be a genetic predisposition
to the D8/17-positive phenotype, as evidenced by the re-
port by Khanna et al. (8) of a high number of D8/17+ cells
in rheumatic fever patients’ unaffected siblings.

The characteristics of PANDAS anorexia nervosa need to
be clarified, and PANDAS anorexia nervosa patients need

to be compared with non-PANDAS anorexia nervosa pa-
tients. Also, since 25% of the anorexia nervosa subjects

had comorbid OCD, the presence of the D8/17 marker
may be attributable to OCD rather than anorexia nervosa.
However, D8/17 may measure the same thing in anorexia
nervosa and OCD; the D8/17 marker for rheumatic fever

may identify children with PANDAS, and PANDAS may
lead to different symptom manifestations, including OCD
or anorexia nervosa. As already noted, anorexia nervosa

and OCD may be related (5). Although the diagnostic
value of D8/17 remains uncertain, it may provide some in-
sight into the underlying processes in these illnesses.
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FIGURE 1. Number of D8/17+ B Cells in Patients With Ano-
rexia Nervosa and Characteristics of Possible Pediatric Au-
toimmune Neuropsychiatric Disorders Associated With
Streptococcus (PANDAS) and in Psychiatric Patients With
No Eating Disorder or PANDAS Characteristicsa

a There was a significant difference between the mean values for the
anorexia nervosa patients (27.1%) and the comparison subjects
(5.3%) (t=4.8, df=31, p<0.00002).
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Objective: Jews drink less than other Caucasians and have a
higher prevalence of ADH2*2, an allele of an alcohol dehydro-
genase gene that protects against heavy drinking. The relation-
ship of ADH2 polymorphisms to lifetime maximum number of
drinks per occasion was investigated in recent Russian immi-

grants to Israel (exposed to heavier drinking in their country of
origin), other Israeli Ashkenazis, and Sephardics.

Method: Seventy-five randomly sampled Israelis participated
in a structured interview. ADH2 was genotyped for 68 subjects.

Results: ADH2*2 predicted less drinking; however, associations
between ADH2 and drinking appeared to differ across the
groups, consistent with differences in environmental exposure
to heavy drinking.

Conclusions: The findings support a protective effect for
ADH2*2 against heavy drinking in Jewish samples but also sug-
gest the importance of environment. Future work should inves-
tigate interactions between genes and the environment in
larger samples.

(Am J Psychiatry 2002; 159:1432–1434)

Jewish individuals have low rates of alcoholism (1), but
little is known about influences on their drinking behavior,
which may ultimately prove informative about alcoholism
in general. Alcohol dehydrogenase is the principle enzyme
for ethanol oxidation (2). A functional polymorphism of
the alcohol dehydrogenase genes, ADH2*2, has been
shown to protect against alcoholism (2). ADH2*2 occurs in
approximately 30% of Jewish individuals (3, 4), suggesting
an explanatory role for ADH2 in drinking by Jews. However,
the relationship of ADH2*2 to drinking in Jews varies (3, 4),
possibly because of environmental influences or method-

ological variation. Studying contrasting Jewish groups with
consistent methods should provide clarification.

Russia’s per capita alcohol consumption level is very
high, while Israel’s is very low. Until recently, the two main
subgroups of Israeli Jews were Ashkenazis (European/
Russian background) and Sephardics (Middle Eastern/
North African background), who differ in drinking pat-
terns (5). Since 1989, approximately 720,000 new immi-
grants from the former Soviet Union have arrived in Israel,
now forming a third group. Recent Russian immigrants
drink more than other Israelis (6). Therefore, ADH2*2 and


