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Retinoic Acid Embryopathy abnormalities include microtia and for having a child with obvious con-
anotia, micrognathia, and cleft pal- genital anomalies at birth among
ate; cardiac anomalies include women who have taken isotretinoic

Retinoic acid is a derivative of vita- conotruncal heart defects and aor- acid early in pregnancy.
min A and is presently used effec- tic arch abnormalities; central ner-
tively to treat a variety of skin disor- vous system abnormalities include Lamr:ner EJ, Chen DT, Hoar RM, et
ders, including serious acne. It has hydrocephalus, fourth-ventricle al. NEngIJMed1985;313:837-841.
long been recognized from animal cyst, holoprosencephaly and mi-
studies that retinoic acid and iso- croce!:)haly, as well as major errors
tretinoic acid are teratogens, but in cortical and cerebellar neuronal Editor's comment-It is quite clear
when isotretinoin came into general migration; and thymus abnormal- from animal and now human studies
use for cystic acne in human pa- ities include ectopia, hypoplasia, that vitamin A and its analogues are
tients, many pregnant women were and aplasia. teratogenic in humans and cause a
exposed to it. A "retinoic acid em- The exact timing and mechanism characteristic pattern of anomalies.
byropathy syndrome" is now rec- of teratogenesis are unknown. The It is extremely important that physi-
ognized among babies whose authors speculate that exposure to cians make this potential side effect
mothers took vitamin A derivative isotretinoin may produce abnormal clear to women of childbearing age
during pregnancy. Features of the cephalic-neural-crest-cell activity when prescribing isotretinoin or
syndrome include abnormalities of around the 28th day of gestation. other vitamin A preparations. If a
the cranium and face, central ner- This would imply that early expo- woman has been inadvertently ex-
vous system, heart, and thymus. sure is of greatest concern. Iso- posed, she must be offered the op-
The authors point out that it is diffi- tretinoin has a short half-life of be- tion of prenatal diagnosis because
cult to conduct a proper prospec- tween 16 to 20 hours. Thus, it would many of the structural defects can
tive study because most women on appear that there is no long-term be identified prenatally. Many fe-
treatment elect termination of preg- effect of isotretinoin ingestion, and tuses exposed to vitamin A deriva-
nancy. However, among 36 preg- nonpregnant women need not tives will spontaneously abort. To
nancies studied prospectively, worry about an effect after discon- date, over half the reported children ~
eight resulted in spontaneous abor- tinuing this medication. The exact who have been exposed to isotre- ~
tions, 23 in normal infants at birth, dose that may produce anomalies tinoin during the early stages ofges-
and five in malformed infants. has not yet been determined. tation appear normal at birth. How-

This paper reports 21 malformed The data in this report suggest an ever, long-term follow-up of their
infants with a characteristic pattern increased risk for spontaneous intellectual development has not yet
of malformations. Cranial and facial abortions and a risk of about 20% been possible.
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Effects of Cyproterone development of patients. cess of long-term administration of
Acetate on Statural Growth Less satisfactory is the effect on CPA in 44 patients with PP, 31 of
' Ch ' ld W ' th longitudinal growth and skeletal whom had idiopathic PP. The
In 1 ren 1. U d . 1 .th . t. t d d It, maturation. ntreate glr s WI Inves Iga ors measure a u

PrecoCIous Puberty idiopathic PP usually attain an height. Twenty patients had re-
adult height of between 146 and ceived CPA in a dosage of 117 :t 6
154 cm (Thamdrup [1961]; mg/m2/day (group A) and 24 in a

For the treatment of precocious Sigurjonsdottir and Hayles dosage of 60.8 :t 2.4 mg/m2/day
puberty (PP), drugs with three dif- [1968]). Treatment with medroxy- (group B); the duration of treat-
ferent actions are available: pro- progesterone acetate does not ment averaged 4.8 years. The
gestational steroids with anti- produce an increase in adult chronologic age (CA) of female
gonadotropic activity (eg, me- height. Opinions concerning CPA patients was 5.45 years at start of
droxyprogesterone acetate); pro- are contradictory. In fact, outcome treatment and the bone age (BA)
gestins with additional anti- of therapy has been difficult to was 8.57 years. Thus, BA ex-
androgenic effects (eg, cyproter- evaluate, since only predicted ceeded CA by 3.12 years. During
one acetate or CPA); and heights and no measured heights therapy, height standard deviation
luteinizing-hormone-releasing hor- have been available. LHRH ana- scores for chronologic age
mone (LHRH) analogues, which Jogues have not been tested for a (SDSCA) dropped from 2.54 to 1.28
block the pulsatile secretion of the long enough period for reliable in group A, whereas group B ~
gonadotropins from the hypoph- judgment. showed no significant change. ~
ysis. With all three types of drugs, it In a multicenter study. Sorgo et Height SDSBA did not change in
is possible to suppress the sexual al recently ascertained the suc- either group. The height velocity
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scores for CA and BA quickly de- levels of Growth- sought by the investigators.
creased and reached subnormal Hormone-Releasing As shown in the Table, basal
values by the second or third year .levels in girls increased progres-
of treatment. At the same time, Factor Dun~g Gro~th sively during the first four stages of

skeletal maturation expressed by Hormone StImulatIon puberty and fell in stage V. Basal
BA/CA fell from very high (2 to 3) to Tests and During Puberty: levels in boys increased from
normal values (around 1.0). Thus, Two Reports stage I to stage II and to stage III
after initiation of treatment, no fur- progressively. The values pla-
ther deterioration or relative height teaued during stage IV and then
loss occurred. No significant dif- Donnadieu and co-workers 1 es- fell in boys with stage V sexual

ferences between the two groups tablished an assay for growth-hor- development. The pubertal values
were found. Also, selecting only mone-releasing factor (GRF) and in girls were significantly higher
the idiopathic cases of PP, no dif- evaluated the concentration in the than in boys and increased pro-
ference in adult height was en- plasma both in children receiving gressively until stage IV, after
countered in the groups: group A various stimulation tests for growth which they fell markedly. There
measured 153.3 cm, group B hormone (GH) release and in chil- was no correlation between plas-
153.4 cm. dren at various stages of puberty. ma GRF levels and sex steroids or

This assay measured GRF-40 growth velocity. Positive correla-
Sorgo W, Kiraly E, et al. Eur J Ped- and GRF-44 equally and required tion was found between basal GRF
iatr 1985; 145. the extraction of 2 ml of plasma. values and IGF-1 values in both

Eight samples collected over a sexes.
Editor's comment- This large two-hour period from each of three Fourteen boys with delayed pu-
study confirms that high-dose and boys varied from 43-73 pg/ml in berty had values of 30.8 :!: 7.5
low-dose treatment with CPA does the first, to 8-22 pg/ml in the sec- pg/ml. These were comparable to
not increase statural growth in pa- ond, and to 41-95 pg/ml in the the values found in boys in stage I
tients with idiopathic PP The re- third. of puberty.
suIts are particularly important be- In the first report, these authors
cause the parameter used was found that L-dopa stimulation of 1. Donnadieu M, Evain-Brion Do
measured, not predicted, final GH release is preceded by a sig- Tonon MC, et al. J Clin Endocrinol
height. This makes a great differ- nificant rise in GRF. In contrast, Metab 1985;60: 1132.
ence, when compared with the when ornithine infusion is used as 2. Argente J, Evain-Brion D,
findings of most earlier a pharmacological agent to cause Munoz-Villa A, et al. J Clin Endo-
publications. GH release, GRF falls. The authors crinol Metab 1986;63:680.

It is critical to mention that inves- conclude that different mecha-
tigators should not mix children nisms account for GH release by Editor's comment-These au-
with idiopathic PP with those who these two agents. thors are to be commended for
have McCune-Albright syndrome, In the report by Argente and col- developing an assay that permits
since most patients with the latter leagues,2 basal GRF concentra- evaluation of the physiologic role
condition do not have increased tions were measured in samples that GRF plays in the secretion of
secretion of gonadotropin. It is not from 180 children. These were col- GH. Readers probably will want
surprising that patients with lected between 8 AM and 10 AM to follow the literature closely to
McCune-Albright syndrome have after an overnight fast. Correla- observe the reporting of further
significantly diminishing relative tions between basal GRF values of observations pertaining to the
height during CPA treatment- children in various stages of pu- role that GRF plays (and does not
which is of minor value in this berty and steroid and insulin-like play) in the normal and abnormal
condition. growth factor I (IGF-1) levels were physiology of GH secretion.

Patients with idiopathic P~ how-
ever, did. not ha.ve deteriorati~g Table: GRF Levels During the Stages of Puberty
growth (final height) prognosIs.
Predicted and final height did not .
significantly differ. In our opinion, Prepubertal Early Pubertal Mldpubertal Late Pubertal

this may represent a therapeutic I II III IV V + Menses
success, although a limited one.
Observations by Bierich (1980) .
andMurrametal(1984)predicted Girls 30.3:t 4.3 56.6:t 6.1 143.7 :t 21.3 176.6:t 35.7 60.5:t 6.0

that final height gradually dimin-
ishes in young children with idio- Boys 48.1:t 5.2 75.9:t 4.3 103.5 :t 13.8 99.3 :t 9.3 60.6 :t 5.7

pathic PP who remain untreated.
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