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treatments are safe and effective for particular 
diseases. This is clearly untenable. There are im-
portant public health reasons for regulating  the 
ability of companies to promote off-label uses of 
drugs for which the data have not been reviewed 
by the FDA. Manufacturers’ communications to 
physicians exist to increase product sales and heav-
ily shape the choices of prescribers. Commercial 
distortions of the medical literature are well doc-
umented, including omission or underemphasis 
of safety data,1 presentation of negative or ques-
tionable findings about efficacy as being positive,2 
selective publication of results,3 and industry-spon-
sored ghostwriting of seemingly academic papers.4 
The Supreme Court’s recent skepticism regarding 
similar regulation results from the Court’s cur-
rent composition and the political decisions lead-
ing to it. Perhaps additional promotion-driven drug 
debacles that affect public health will help the 

Court return to the view that the special com-
plexity and extremely high stakes of decisions 
regarding medication use — and the associated 
problems with commercial speech in this area 
— warrant enhanced government oversight.
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Multiple Tumors in a Child with Germ-Line Mutations  
in TP53 and PTEN

To the Editor: TP53, a tumor-suppressor gene, 
is frequently inactivated by somatic mutations in 
cancer. Inheritance of a heterozygous TP53 muta-
tion results in the Li–Fraumeni syndrome of a 
hereditary predisposition to cancer.1 A germ-line 
mutation of the PTEN gene is associated with 
Cowden’s syndrome of familial susceptibility to 
multiple hamartomas and to cancers of the breast, 
thyroid, and central nervous system.2 We describe 
a child who inherited mutations of both TP53 
and PTEN.

A 7-month-old girl received concurrent diagno-
ses of an abdominal-wall lipoma and stage 3 dif-
ferentiating neuroblastoma; at 16 months of age, 
a localized, anaplastic juvenile granulosa-cell tu-
mor of the ovary was detected. She also had mac-
rocephaly and hemangiomas. At 3 years of age, 
a temporal-lobe xanthoastrocytoma developed, and 
at 4 years of age, she was found to have a pelvic 
pleomorphic liposarcoma that was metastatic to 
lung and bone and that was unresponsive to ther-
apy. Histologic analysis of the four tumors revealed 
extreme pleomorphism and bizarre mitoses with 
abnormal karyotypes (Fig. 1).

At 7 years of age, the proband’s sister received 
a diagnosis of synchronous anaplastic medullo-
blastoma and abdominal ganglioneuroma. The 
father had benign thyroid disease and macro-
cephaly, and his family history included early-
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Figure 1. Histologic Specimens from Tumors  
of the Proband.

Specimens from the neuroblastoma (Panel A), pelvic  
liposarcoma (Panel B), pleomorphic xanthoastrocy
toma (Panel C), and juvenile granulosa-cell tumor 
(Panel D) are stained with hematoxylin and eosin.
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Figure 2. Pedigree of the Proband’s Family, RNA Analysis of PTEN, and Analysis of Loss of Heterozygosity  
in a Tumor Specimen.

Panel A shows the pedigree of the family described; all known cancer diagnoses and the PTEN and TP53 mutation 
status are indicated. Panel B shows the results of the reverse-transcriptase–polymerase-chain-reaction assay  
for RNA samples with the use of PTEN-specific primer pairs 5′-CTTCAGCCACAGGCTCCCAGAC-3′ and  
5′-TGATCAGGTTCATTGTCACTAACA-3′. Single bands are present in the normal controls, whereas in the proband 
and her father, two bands are present, one corresponding to the wild-type transcript and the other corresponding to 
the aberrantly spliced transcript. Sequencing of these complementary DNAs corroborated this observation by show-
ing an abnormal product in which the first nucleotide of exon 6 (c.493) follows immediately after c.333 of exon 5 in 
one allele, resulting in a messenger RNA that encodes an in-frame deletion of 53 amino acids overlapping the phos-
phatase domain. Panel C shows a representative loss-of-heterozygosity analysis for TP53 with the use of short-tan-
dem-repeat analysis for marker PMC60253P1 of DNA extracted from peripheral blood and tumor blocks 6420 (juve-
nile granulosa-cell tumor of ovary) and 5591 (liposarcoma resection before chemotherapy); the two alleles of the 
TP53 gene indicate no loss of heterozygosity.
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onset breast cancer in two aunts. The patient’s 
mother had a cerebellar astrocytoma, two vaginal 
tumors, and a malignant nevus (Fig. 2A).

The germ-line PTEN genes of the child and 
her father had a base change, c.334C→G. Al-
though this change putatively encodes an L112V 
missense mutation, PTEN messenger RNA (mRNA) 
analysis instead revealed activation of a cryptic 
splice site (Fig. 2B). The germ-line TP53 gene in 
the proband, her sister, and her mother contained 
an R282W deleterious missense mutation. Thus, 
the proband had inherited deleterious mutations 
in both TP53 and PTEN.

In tumors from patients with the Li–Fraumeni 
syndrome or Cowden’s syndrome, there is often 
somatic mutation or silencing of the second copy 
of the tumor-suppressor gene.3 The granulosa-cell 
tumor, xanthoastrocytoma, and multiple liposar-
coma samples from our proband revealed no so-
matic mutations in TP53 or PTEN. Loss of hetero-
zygosity was not detected in TP53, but it was 
detected in PTEN in the granulosa-cell tumor and 
the liposarcoma specimen after chemotherapy (but 
not in specimens from the initial resection and 
lung metastasis) (Fig. 2C). The finding that several 
of the patient’s tumors did not have loss of het-
erozygosity or somatic mutations was also report-
ed for tumors from a mouse model that was dou-
bly heterozygous for p53 and Pten mutations.4

The types and numbers of tumors that devel-
oped in the proband by 4 years of age are not 
typical of the Li–Fraumeni syndrome or Cowden’s 
syndrome, and four malignant conditions are 
expected to develop in only 2% of patients with 

the Li–Fraumeni syndrome.1,5 This tumor spec-
trum may reflect the intricate coregulation of the 
TP53 and PTEN proteins.4 Clinically, it may be 
useful to sequence in parallel multiple cancer-
associated genes of patients with unusual cancer 
phenotypes.
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Cytomegalovirus Immunity after Vaccination with Autologous 
Glioblastoma Lysate

To the Editor: Glioblastoma is a malignant 
brain tumor with overall survival rates of less than 
3.3% at 5 years.1 Few effective treatments are avail-
able. The durability of a radiographically defined 
response to treatment is limited, and median sur-
vival is less than 2 years.

We are conducting a phase 1 trial of autolo-
gous dendritic-cell vaccination as adjunctive ther-
apy in glioma, a study that has been approved by 
the institutional review board at the University 
of California, Los Angeles. All patients are treated 

with surgery, standard radiotherapy, and temo-
zolomide, followed by vaccination with dendritic 
cells that are pulsed with an autologous tumor 
lysate. To date, we have enrolled 14 patients with 
newly diagnosed glioblastoma (World Health Or-
ganization grade IV).

Here we describe Patient 4-908 with glioblas-
toma who was enrolled in the trial and in whom 
a robust CD8+ T-cell response to the pp65 immu-
nodominant epitope of human cytomegalovirus 
(CMV) began immediately after one injection of 
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