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Late-Onset, Cryptic and Classical 21-0H Deficiency : Allelic Variants
HLA genotyping and hormonal studies in 9 females with non-classical
steroid 21-hydroxylase deficiency (AAH) indicate that this disorder
is due to an autosomal recessive gene linked to HLA, similar to
classical and cryptic 21-hydroxylase deficiency (21-0H def). They
had normal genitalia at birth and presented between 9 mas to 16 yrs
with varying degrees of virilization . Hormonal studies of the fami
lies revealed 2 fathers and their HLA identical sisters with 21-0H
def. The remaining parents and the sibs sharing one HLA haplotype
with the AAH patient responded to ACTH stimulation as heterozygotes
for classical or cryptic 21-0H def. Five sibs who were HLA identi
cal to their affected sib also had findings diagnostic of 21-0H def.
The hormonal response to ACTH of the pat ients with AAH and their
HLA identical sibs was s imilar to that of patients with cryptic 21
OH def. Thus, indi vidual s with these non-classical forms of 21-DH
def and similar hormonal findings present with a cl inical spectrum
ranging from an asymptomatic deficiency to precocious pUbic hair,
acne, tall stature and advanced bone age, hirsutism, clitoromegaly
and menstrual irregularities . The results of these studies support
the concept that AAH, similar to classical and cryptic 21-0H def is
due to an HLA linked autosomal recessive gene and that these dis
orders are due to allelic variants at the locus of stero id 21
hydroxyl ase.
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Hale Pseudohermaphrodism due to l7,20-Desmolase Deficiency.

A 5 1/2 year old 46,XY pseudohermaphrodite presented with
microphallus, third degree hypospadias, chordee and normal male
internal genitalia. Serum LH and FSH levels were <1. 7 mIU/ml.
Results of adrenal and gonadal stimulation and Dexamethasone (DEX)
suppression were:
Serum (ng/dl)
Progesterone
l7-0H-Progesterone
l7-oH-Pregnenolone
Androstenedione
Testosterone
Cortisol (ug/dl)
DHEA-S (ug/dl)
Urine (mg/24hr)
Pregnanetriolone .2 3.93 <0.01 0.04
IlIlA <0.01 <0.01 <0 .01 <0.01

In this patient the elevation of progesterone, l7-OH-Proges
terone, l7-0H-Pregnenolone, and pregnanetriolone in conjunction
with low DHEA-S, androstenedione, and IlIlA are consistent with
gonadal and adrenal l7,20-desmolase deficiency which resulted in
incomplete virilization.
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Diagnosis ani <X:Iltrol of treabrent of congenital adrenal hyperpla
sia (CAH) by semiautanated capillary gas-liq\.lid-1::hrant.o;lral;tly
(cGLC) of steroid tr1Irethylsilyl-enolethers ('IMSEE).

CAH due to 21-hydraKylase (21-HD), 11-hydraKylase (11-HD) or 3fl
hydraKysteroiddehydrogenase (3ll-HSD) deficiency can be diagnosed by
detectioo of specific urinary steroid metabolites. CAH
treabrent can be <X:Iltrolled by quantitatial of specific Detabolites
i .e.pregnane-3a, 17a,20atriol ani pregnane-3a, 17a,20atriol-11 en in
21-HD, tetrahydro-11-descDcyoortisol in 11-HD aniASpregnene-3 fl.17a
20atriol ani 16ahydra>cy-A5pregn3fl 01-20 en in we have
developed a sensitive, highly specific autanated method for the
quantitative cGLC of 'IMSEE of these ani other steroids . '1lle method
includes enzymatic hydrolysis, ether extractien, cne-step derivati
satien using N-1rethyl-N-tr.1nethylsilyl-trifluaracetamid in presen
ce of sod1\111 acetate. '1lle autanated cGLC using solid injectial se
parates alxut 10 sanples/night. Because of the high resolutial, no
further plrificatial step is needed. Mean ooefficient of variatial
of the entire method is 12%. steroids can be detected by
cGLC ani identified by mass spectraretry. '!he 'IMSEE are ccnven1ent
ani stable encugh for cGLC cx:ndit1cns. of steroid exc:reticn
in the different foImS of CAH for fOll' different aqe groops indica
ting optimal treat:Irent have been established. In oc.nclusial, cGLC
with steroid 'IMSEE provides a precise, rapid ani <X:Ilven1ent tool
for both diagnosis ani treabrent <X:Iltrol of CAH.
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Genotyping for 21-hydroxylase deficiency : one or two genes?

We have devised nomograms relating the baseline and ACTH stimu
lable levels of 17-0HP, 4- andros t ened ione and testosterone for
genotyping 21-hydroxylase deficiency . The nomograms prOVide a
method for classifying the patient with congenital. late onset or
cryptic 21-hydroxylase deficiency as well a s classifying the heter
ozygotes for each of these disorders . In addit ion, the subject
predicted by HLA genotyping to be genetically unaffected can also
be classified by these nomograms. Further the nomograms permit us
to obtain evidence for genetic recombination between HLA and the
21-hydroxylase locus. For example a patient predicted by initial
HLA genotyping to be unaffected was classified by the nomogram to
be s heterozygote. When HLA-DR typing was performed an informative
maternal HLA A:DR recombination was discovered . This recombination
explained the heterozygote response of this subject. In another
family a maternal DR :GLO recombination was found in an asympt omatic
sister who was HLA identical to the patient with late onset 21-hy
droxylase deficiency. Although most recombinsnts hsve mapped the
gene for 21-hydroxylsse between B and DR, this DR :GLO recombinstion
presents evidence that there may also be a 21- hydroxyl ase locus
between the DR-GLO loci . The nomograms thus provide a powerful tool
to determine the 21-hydroxylase genotype by hormonal testing and
assist in mapping the gene for 21- hydroxyl ase deficiency .
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Hypertensial hypoka1em1a ani retarded CJrOo'th in a 17 rronttH:>ld
boy with 11Ahydroxysteroid-dehydrogoenas deficiency.

A 17 IIOlth old boy, the first child of Wlrelated parents, pre
sented with IXllydipsia, lack. of appetite ani failure to thrive.
Blood pressure _ lSO/lOO tmflg. He had hypokalemia (2.6 mEl:J/1),
suppressed renin activity (0.4 ng/rol/hr) ani low plasma aldostero
ne level (2 ngflOO roll •

Urinary were increased relative to 11
CIlCC8teroids ('IHF: 110, 'mE 8 pq/day; ratio 13.8. O::Ifltrol ratio 0.4)
indicating 11 ft-hydroxysteroid-dehydrogenas deficiency. Both
parents were noxnal. '!he hypertension ani hypokalemia were unres
pensive to spi.rax>lactone. Dexanethason treabrent did not
influence the hypokalemia ani even increased blood pressure.
Triamterene (3 x 25 Jrg) nonmlised serum potassi\l1l, tnt addition
of furosemide (2 x 10 Jrg) was required for nonmlisation of blood
pressure. '1his treabrent resulted in catch up CJrOo'th (frem -3.6 S)

to -1.8 SO for height) •
'1hi.s is the youngest patient lcmwn with this syndrane. Unl1.J<e the
other cases (Ulick et all. J.C.E.M., 49: 757, 1979) he did not
respond to triamterene alone . Also the retardation ani
CI'ltCh up growth After treat:Ilent is OOc:uliented for thP ftIst time.
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