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ning. Patients assigned to CAC had improvements 
in blood pressure (P = 0.02), cholesterol levels 
(P = 0.04), waist circumference (P = 0.01), and 
Framingham risk score (P = 0.003) as compared 
with those assigned to no scanning.

The patient described by Grayburn was reclas-
sified with the use of the CAC score, and the 
treatment (adding aspirin and increasing the dose 
of rosuvastatin) was prudent and appropriate.
Matthew J. Budoff, M.D.
Los Angeles Biomedical Research Institute at Harbor– 
  UCLA Medical Center 
Torrance, CA 
mbudoff@labiomed.org
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The Author Replies: A review of imaging guide-
lines for asymptomatic CAD showed that 11 of 
14 guidelines support the use of CAC scoring in 
intermediate-risk patients.1 The updated appro-
priate-use criteria state that this indication as-

sumes that CAC scoring is done by “competent 
and appropriately credentialed physicians.”2 I be-
lieve that competence should include clinical ap-
plication and patient counseling, not merely inter-
pretation of scans.

Regardless of symptoms, CAD may be present 
without CAC. This point warrants emphasis even 
though CAC scoring “had a negative predictive 
value of 99% for greater than 70% stenosis.” 
First, acute myocardial infarction often occurs at 
sites of less than 50% stenosis.3 Second, symp-
toms are notoriously misleading in acute myo-
cardial infarction. In a recent observational study 
involving more than 1 million patients who were 
hospitalized with acute myocardial infarction, 
42% of women and 31% of men did not have 
chest pain4; this was most pronounced in younger 
women, in whom CAC may be absent.

My specific comment was that “there have 
been no prospective, randomized, controlled trials 
demonstrating that an abnormal CAC score in-
fluences treatment decisions or outcomes.” The 
St. Francis and EISNER studies, though valuable 
contributions to the literature, were not designed 
to answer that difficult but important question.
Paul A. Grayburn, M.D.
Baylor University Medical Center 
Dallas, TX
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Pulmonary Fibrosis, Bone Marrow Failure, and Telomerase 
Mutation

To the Editor: Telomeres protect the ends of 
chromosomes from erosion; telomerase ensures 
their integrity.1,2 We report a case of familial idio-
pathic pulmonary fibrosis and bone marrow fail-
ure associated with a mutation in telomerase re-
verse transcriptase (TERT).

The patient was a 56-year-old lifelong non-

smoker with hyperlipidemia, type 2 diabetes mel-
litus, treated vitamin B12 deficiency, and mild 
pancytopenia. He had received a diagnosis of 
idiopathic pulmonary fibrosis at 49 years of age. 
Pulmonary-function testing 2 months before ad-
mission revealed a severe restrictive ventilatory 
defect and decreased diffusing capacity (see Ta-
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ble 1 in the Supplementary Appendix, available 
with the full text of this letter at NEJM.org); 
computed tomography showed interstitial lung 
disease (Fig. 1A).

The patient had a large family (Fig. 1B). His 
father had pulmonary fibrosis that was con-
firmed by means of biopsy. One sister died of 
idiopathic pulmonary fibrosis. A second sister 
had thrombocytopenia and idiopathic pulmonary 
fibrosis that was confirmed at autopsy. A third 
sister had idiopathic pulmonary fibrosis and 
died from acute myeloid leukemia.

Laboratory values included a white-cell count 
of 3.6 per cubic millimeter, a hemoglobin level 
of 11.1 g per deciliter, a platelet count of 82 per 

cubic millimeter, and a vitamin B12 level of 519 pg 
per milliliter (see Table 2 in the Supplementary 
Appendix).

The patient’s bone marrow was moderately 
hypocellular (30% cellularity). Telomere lengths 
in lymphocytes (Fig. 1C) and granulocytes were 
less than the first percentile for age, a finding 
most consistent with an underlying telomerase 
complex mutation.3 Gene sequencing confirmed 
a heterozygous mutation in TERT, c:2768C→T, 
which causes a substitution of leucine for pro-
line at amino acid 923 (Fig. 1D). This proline is 
conserved in all vertebrate species that we have 
examined and is located within a putative oligo-
merization domain (Fig. 1 in the Supplementary 
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Figure 1. Familial Idiopathic Pulmonary Fibrosis and Bone Marrow Failure Associated with a New Mutation in Telom-
erase Reverse Transcriptase (TERT).

Panel A shows a computed tomographic scan of the patient’s chest obtained 2 months before admission. Diffuse 
interstitial lung disease with peripheral and basilar distribution associated with honeycombing and bronchiolectasis 
is shown. Panel B shows the family pedigree. Squares indicate male family members, and circles female family 
members. Shading indicates patients with confirmed or presumed idiopathic pulmonary fibrosis. Deceased family 
members are indicated by slashes through the symbols, and the asterisk indicates the index patient. AML denotes 
acute myeloid leukemia. Panel C shows the median telomere length in lymphocytes measured by means of flow flu-
orescence in situ hybridization. In this patient (data point), this length was less than the first percentile for age. Pan-
el D shows the location of the P923L substitution in TERT (asterisk). Red indicates the reverse transcriptase (RT) 
domain. Panel E shows an autopsy specimen of the lung indicating severe fibrosis (arrow).
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Appendix).4 No variants at this position are indi-
cated in the National Center for Biotechnology 
Information dbSNP database. Furthermore, in 
silico analysis with the use of the SNPs3D data-
base suggests that the P923L substitution is func-
tionally deleterious.

The patient’s respiratory status declined pre-
cipitously; he died of treatment-refractory hypox-
emia. An autopsy confirmed severe, diffuse pul-
monary fibrosis (Fig. 1E) with the presence of 
honeycomb changes at the lung bases.

This case illustrates some of the pleiotropic 
effects of telomerase dysfunction and shows the 
clinical significance of the TERT P923L muta-
tion. It supports the observation of genetic an-
ticipation in families with telomerase mutations 
and highlights the importance of taking a fam-
ily history that is not limited to a single organ 
system. Most patients with idiopathic pulmo-
nary fibrosis are considered for lung transplan-
tation; it will thus be important to determine 
whether telomerase mutations alter outcomes for 
lung-transplant recipients and whether tandem 
lung–bone marrow transplantation benefits a 
subgroup of these patients. Clinicians should be 
alert for telomerase mutations in patients who 
present with idiopathic pulmonary fibrosis and 
pancytopenia.

John M. Gansner, M.D., Ph.D. 
Ivan O. Rosas, M.D. 
Benjamin L. Ebert, M.D., Ph.D.
Brigham and Women’s Hospital 
Boston, MA 
jgansner@partners.org
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Joel and Barbara Alpert Lecture in General 
Pediatrics

The lecture, entitled “My First Year at JAMA,” will be held in 
Boston on May 17.

Contact Melissa Brennan, Boston University School of Med-
icine, 771 Albany St., Suite 3509, Boston, MA 02118; or call (617) 
414-7424; or fax (617) 414-3833; or e-mail melissa.brennan@ 
bmc.org.

36th AMERSA Annual National Conference
The conference of the Association for Medical Education 

and Research in Substance Abuse will be held in Bethesda, 
MD, Nov. 1–3. Deadline for submission of travel award applica-
tions is May 4. Deadline for submission of abstracts and work-
shops is May 25.

Contact the Association for Medical Education and Research 
in Substance Abuse, P.O. Box 20160, Cranston, RI 02920; or  
e-mail doreen@amersa.org; or see http://www.amersa.org.

Erasmus Summer Programme 2012
The program will be held in Rotterdam, the Netherlands, 

Aug. 13–31.
Contact Mrs. S. de Groot, Erasmus MC, P.O. Box 2040, 3000 

CA Rotterdam; the Netherlands; or see http://www.erasmus 
summerprogramme.nl.

ESMO 14th World Congress  
on Gastrointestinal Cancer

The congress will be held in Barcelona, June 27–30.
Contact Imedex, LLC, 11675 Rainwater Dr., Suite 600, Al-

pharetta, GA 30009; or call (770) 751-7332; or fax (770) 751-
7334; or e-mail meetings@imedex.com; or see http://www 
.worldgicancer.com.
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