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Polyglandular autoimmune syndrome type I
among Iranian Jews

Joel Zlotogora, Menachem S Shapiro

Abstract
Polyglandular autoimmune syndrome
(PAS) has been well characterised and
the accepted criteria for diagnosis are the
presence of at least two of the three
major components: hypoparathyroidism
(HPT), candidiasis, and adrenal insuffi-
ciency (AI). HPT may, however, be the
only manifestation of the syndrome. Ira-
nian Jews, having a high rate of consan-
guinity, appear to be a community in
which PAS type I is frequent. We report
on 19 families of patients with HPT from
the Iranian Jewish community assuming
that they are in fact affected with PAS
type I. In the 19 families, 23 patients were
affected, including 11 males and 12
females. All the patients but one had
HPT (96%), and most were diagnosed by
the age of 20 years (91%). Al was dia-
gnosed in five of our patients; in all cases
but one it appeared after HPT. Mild oral
candidiasis was present in four patients
and six of the patients (three males and
three females) had hypogonadism. Other
features of the syndrome found in some
of our patients were pernicious anaemia,
hypothyroidism, and alopecia.
The disease is autosomal recessive and

the calculated prevalence among the Ira-
nian Jews is 1:6500 to 1:9000. The disease is
also found with a very high incidence
among Finns. A comparison of the symp-
toms between the two groups showed
clinical differences including the relative
rarity of candidiasis and absence of kera-
topathy among the Iranian Jews.
(J7 Med Genet 1992;29:824-6)
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Polyglandular autoimmune syndrome (PAS)
type I (autoimmune polyendocrinopathy, can-
didiasis, ectodermal dystrophy, APECED)
(McKusick 240300)1 is an autosomal recessive
disease characterised by hypoparathyroidism
(HPT), adrenal insufficiency (AI), and chronic
mucocutaneous candidiasis. None of its com-
ponents, however, is constant. Occasionally
symptoms of other immune disorders are pre-
sent, such as gonadal insufficiency, primary
hypothyroidism, pernicious anaemia, alopecia,
and chronic active hepatitis. The syndrome is
variable, but the accepted criteria for diagnosis
are the presence of at least two of the three
major components: HPT, candidiasis, and AI.2
In most cases HPT occurs early and in young
patients it may often remain the only manifes-
tation of the syndrome. In a survey of HPT in
Israel,3 it appeared that the disease is rare.
Patients with early onset were found almost

only among Jews from Iran, some of whom
had other components of PAS type I. A high
incidence of the syndrome in the Iranian Jew-
ish community was therefore suspected. In
this study we report on all the families of
patients with HPT from the Iranian Jewish
community assuming that they are in fact
affected with PAS type I.

Patients and methods
All Iranian Jewish patients with HPT detected
through a survey of HPT in Israel3 were in-
cluded, in addition to patients from the genetic
clinic in Hadassah Hospital and the endocrino-
logy clinic in Meir Hospital. There was a total
of 23 patients in this series.
The diagnosis of hypoparathyroidism was

based on accepted criteria: low serum calcium
and high inorganic phosphate levels; absence
of renal insufficiency, steatorrhoea, or alkalo-
sis; absence of radiological evidence of rickets
or osteomalacia; significant increase in phos-
phate or cyclic AMP after injection of parat-
hormone; and in many of the patients direct
measurement of parathormone by radioimmu-
noassay. Some of the patients had evaluation of
the adrenal, gonadal, and thyroid reserves by
appropriate standard provocative testing
(patients 5, 6, 14, 15, 16, 17, 18, 19, 20, 21, and
22). The diagnosis of adrenal insufficiency was
established by repeated injections of synacthen
with lack of adrenocortical response to stimu-
lation. The endocrinological assessment, other
than for the diagnosis of HPT, was based on
the clinical symptoms only in the other
patients, including patient 23 who had no
endocrinological symptoms. The presence of
candidiasis and keratopathy was based on
clinical symptoms and basic examination; the
patients had no special studies to determine
the presence of subclinical signs.

Results
HPT was diagnosed in 19 probands from 19
different families in which both parents were
of Jewish Iranian origin. The clinical and
genetic data of the 19 probands and of four
additional affected relatives are summarised in
table 1. In 10 cases, including the parents of
seven probands, the patients' parents were
related. Two of the probands (patients 20 and
21, table 1) were second cousins since their
four grandparents were sibs. Otherwise no
familial links were found between the families
of the 17 other probands. The families of the
patients originated from the three largest con-
centrations of Jews in Iran: Teheran, Isfahan,
and Yasd.
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Table 1 Clinical andfamily data on Iranian Jewish patients with polyglandular autoimmune syndrome type I.

No Sex Age at onset Follow up Parental Comments ( = age of onset
(y) (y) consanguinity

HPT Ca AI

HPT
1 F 12 - - -

2 F 13 - - - NK
3 F 10 - - - FC Sister of No 15
4 M 16 - - - NK
5 F 3 - - 2 - Case 4
6 F 32 - - 5 + Case 3
7 M 10 + - 7 FC
8 M 2 + - 8 FC
9 F 14 - - 8 -
10 M 5 - - 9 -
11 F 5 - - 15 -
12 M 7 + - 23 FC
13 M 7 - - 25 -
HPT with adrenal insufficiency
14 M 13 - 17 5 - AA (13)
15 F 7 - 18 16 FC Sister of No 3
16 F 17 + 34 20 FC Hg (32), case 1

Sister of No 23
17 M 36 - 25 23 - AT (26), IDDM (30)

Hg (36), asymptomatic HPT
18 F 3 - 15 27 - PA (15), low IgA
HPT with hypogonadism
19 F 16 - - 2 NK Hg (16)
20 M 7 - - 21 FC Hg (17), SC of No 21, low IgA
21 M 11 - - 22 FC Hg (22), PA (16), SC of No 20
22 F 10 - - 27 - Hg (17), latent hypothyroidism (21)
No hormonal abnormality
23 M - _ _ 14 FC AA + nail/dental dysplasia (15)

Brother of No 16, case 2

Bold numbers = probands.
FC= first cousin,, SC= second cousin.
NK = not known. + = present, - = absent.
HPT= hypoparathyroidism, Ca = candidiasis, AI = adrenal insufficiency, PA = pernicious anaemia, Hg = hypogonadism, AA = alo-
pecia areata, AT = alopecia totalis, IDDM = insulin dependent diabetes mellitus.

All 23 of our patients but one were affected
with HPT. HPT was the only manifestation in
10 cases. Most of these patients were young
when diagnosed and many have been followed
for only a short period of time (table 1). In
most of the patients ectodermal signs of HPT,
such as dental and nail dysplasia, were present.
Four patients had oral candidiasis which was
mild and transient.

Five patients developed adrenal insuffi-
ciency. In one, adrenal insufficiency was the
presenting symptom and HPT was diagnosed
only by laboratory tests.
Hypogonadism was diagnosed in six of the

patients (three males and three females). In

2

4

Pedigree of a family in which the polyglandular autoimmune syndrome was diagnosed
in three generations.

two of the females secondary amenorrhoea
appeared at the age of 16 and 17 years. Hypo-
gonadism was diagnosed in the third when she
had difficulties conceiving after the birth of her
first child (patient 16). Additional components
of the syndrome in our patients were perni-
cious anaemia (two cases), alopecia (three
cases), IDDM (one case), and hypothyroidism
(one case).
The presentation of the disease and its com-

ponents varied among patients. Variability was
noted even among patients in a single family.
For illustration, in one family the disease was
present in three generations (figure); the pro-
band (case 1, patient 16), who is 36 years old,
was diagnosed as affected with HPT at the age
of 17 years, hypogonadism at the age of 32, and
AI at the age of 34. Her brother (case 2, patient
23) has had alopecia areata since the age of 15
in addition to onychodystrophy and severe
dental dysplasia as the sole manifestations of
the disease. HPT was diagnosed in the sister of
the proband's mother (case 3, patient 6) at the
age of 32 years. At 37 years HPT remains the
only manifestation of PAS. The 5 year old
daughter (case 4, patient 5) of one of the
proband's sisters developed HPT at the age of
3 years.

Discussion
HPT is rare and in a survey in Israel3 almost all
of the patients with onset before the age of 25
years were Jews originating from Iran. Some
had, in addition, other components of PAS
type I or relatives affected with this syndrome.
Since this community is relatively small and
idiopathic HPT is very rare, it is highly
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probable that all Iranian Jewish patients with
HPT are in fact affected with PAS type I.

Patients with PAS type I have been reported
frequently in single case reports. The clinical
features of the syndrome have been summar-
ised in a large group of patients detected
through the presence of Addison's disease.2 A
high incidence of PAS type I has been
reported in Finland and a summary of 68
Finnish patients represents the most compre-
hensive study of the disease.4 Even though all
the Finnish patients are most probably homo-
zygotes for the same mutant gene common by
descent, there was significant variation in clini-
cal presentation among them. Similarly, the
Iranian Jewish patients in this study are most
probably also homozygotes for a mutant gene
common by descent. However, it is probable
that a different mutation is present in each of
the two communities. Therefore, a comparison
of the two groups of patients is important to
delineate the disease further. The Iranian Jew-
ish patients differ in some clinical aspects from
the group of Finnish patients (table 2). The
major dissimilarity is the presence of candidia-
sis in all Finnish patients. Candidiasis
appeared in most of them before the age of 5
years. In our patients, only four had relatively
mild oral, transient, monilliasis; however, it
must be emphasised that our patients did not
have any systemic examination for subclinical
candidiasis. In most of our cases, as in those
from Finland, the first symptoms were those of
HPT which developed early in the course of
the disease and frequently before the age of 20
years (91% of our patients with HPT). Ad-
renal failure was observed less frequently in
our patients and later (range 15 to 32 years)
than in the Finnish patients (range 4 to 41
years). This may be because of the ascertain-
ment of our patients through the presence of

Table 2 Characteristics of 23 Iranian J7ewish patients with polyglandular
autoimmune syndrome type I and prevalence of the components of the syndrome at
follow up according to age in comparison with 68 patients from Finland4 (in
parentheses).

Age (y) 10 15 20 30 40 Total
Origin I (F) I (F) I (F) I (F) I (F) I (F)
No 23 (61) 20 (53) 17 (44) 12 (19) 6 (9) 23 (68)

Percentages
HPT 52 (57) 70 (70) 82 (80) 75 (74) 100 (56) 96 (79)
Al 0 (23) 5 (51) 18 (66) 25 (58) 33 (33) 22 (72)
Ca* - (89) - (94) - (95) - (100) - (100) 17 (100)
PA 0 (2) 5 (6) 12 (9) 17 (16) 16 (33) 9 (13)
Al 0 (13) 10 (25) 12 (32) 16 (44) 16 (44) 13 (29)
Ke 0 (23) 0 (32) 0 (30) 0 (26) 0 (33) 0 (35)
IDDM 0 (2) 0 (2) 0 (9) 8 (11) 16 (22) 4 (12)
Ht 0 (0) 0 (0) 0 (5) 8 (5) 1 (0) 4 (4)
OF - - 25 (55) 16 (56) 67 (0) 38t (60)
TF - - 11 (14) 33 (20) 67 (25) 33t (14)

I = Iranian Jews, F= Finnish.
HPT = hypoparathyroidism, Al = adrenal insufficiency, Ca = candidiasis, PA =pernicious anae-
mia, IDDM = insulin dependent diabetes mellitus, Ht = hypothyroidism, Al = alopecia, Ke = ker-
atopathy, OF = ovarian failure, TF = testicular failure.
* Age of onset not known.
t Calculated for patients older than 16 years.

HPT, thereby excluding patients with isolated
AI. Testicular failure was more frequent in
Iranian Jewish patients; however, the numbers
are too small to draw conclusions. The fre-
quency of most of the other components of the
syndrome, such as pernicious anaemia, ovarian
failure, hypothyroidism, insulin dependent
diabetes mellitus, or alopecia were similar in
the two groups. Keratopathy was found in
35% of the Finnish patients but was not dia-
gnosed in any of our patients; however, our
data are based on clinical symptoms only.
The disease is autosomal recessive and was

observed equally in both sexes (11 males and
12 females). In only two of the 19 families was
one of the proband's sibs also affected. The
relative lack of affected sibs may be the result
of several factors. One is the variability of the
disease. Since all the relatives were not ex-
amined, it may be argued that some of them
are affected with minimal symptoms of the
disorder which are not evident. Another possi-
bility is the age of onset; symptoms of the
disease may yet appear in later years in some of
the homozygotes. In many of the families the
parents of the patients were related and in all
cases they originated from the same com-
munity. The Iranian Jewish community con-
sists of about 150 000 persons.5 This com-
munity has, even nowadays, a very high rate of
consanguinity and some rare genetic disorders
have been reported with high incidence in
Jews from Iran.6
The existence of a relatively high incidence

of the PAS type I syndrome among Iranian
Jews has been previously suggested.378 This
report summarises the findings in 23 Iranian
Jewish patients from 19 families who appear to
be affected with PAS type I. The estimated
prevalence of the disease among Iranian Jews
is 1:6500 to 1:9000 depending upon inclusion
or exclusion of the seven sporadic patients
with isolated HPT. This is a minimal estimate
since our ascertainment for HPT patients was
incomplete and we did not systematically
search for patients with rarer presentations of
PAS type I as isolated Addison's disease.
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