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Capecitabine and Oxaliplatin for Advanced  
Esophagogastric Cancer

To the Editor: Cunningham et al. (Jan. 3 issue)1 
state that capecitabine and oxaliplatin are equiv-
alent to f luorouracil and cisplatin in esophago-
gastric cancer. One disadvantage of their study is 
that patients with squamous-cell carcinoma were 
not excluded. Furthermore, it seems that combi-
nations of capecitabine and oxaliplatin are not 
less toxic or more effective but their cost is 5 to 
10 times that of therapy with epirubicin, cisplatin, 
and fluorouracil (ECF). Moreover, peripheral neu-
ropathy occurs more frequently with oxaliplatin.2,3 
We therefore see no better profile for capecitabine 
and oxaliplatin in patients with advanced esoph-
agogastric cancer.
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The authors reply: In our study, the oral pro-
drug capecitabine was as effective as f luoroura-
cil, with a trend toward superiority and with 
similar toxicity. Patients with cancer often prefer 
oral alternatives to intravenous treatments, provid
ed that efficacy is maintained.1 The convenience 
for patients is a key consideration. During ECF 
therapy, fluorouracil is administered continuously 
throughout treatment (up to 6 months) through 
a central venous access device and an ambulatory 
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pump requiring either community or hospital-
based support. Such therapy is associated with 
morbidity, (i.e., infection, pain, thrombosis, and 
hospitalization).

As compared with cisplatin, oxaliplatin was 
associated with less thromboembolism, renal 
toxicity, alopecia, and neutropenia and required 
no additional hydration (considerably shortening 
the duration of outpatient visits). Oxaliplatin is 
widely used in colorectal cancer, in which periph-
eral neuropathy is managed by dose adjustment. 
Among patients who received epirubicin, oxali-
platin, and capecitabine (EOX), the median over-
all survival (11.2 months) was the longest period 
observed in our trials evaluating ECF in esopha-
gogastric cancer, in which patients with advanced 
squamous-cell cancer accounted for less than 
10% of 1002 patients.2,3

Incremental treatment-related costs will prob-
ably be less than those suggested by Bölke et al., 
since oxaliplatin is available as a generic drug in 
Europe. Drug costs may be offset by ECF-related 
nondrug costs, inconvenience to patients, and 
toxicity.
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The HIF2A Gene in Familial Erythrocytosis

To the Editor: Percy et al. (Jan. 10 issue)1 un-
covered a mutation within the hypoxia-inducible 
factor 2α (HIF2A) gene as a cause of attenuated 
HIF-2α degradation and increased erythropoietin 

production in patients with familial erythrocyto-
sis. This is an exciting observation, since studies 
on the relative contribution of HIF-1α and HIF-2α 
to hypoxia-driven gene expression are areas of 
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intense investigation.2,3 A recent study of eryth-
ropoiesis in mice with tissue-specific deletion of 
Hif1a or Hif2a showed that hepatic erythropoietin 
production is preferentially regulated by Hif-2α.4 
In contrast, renal erythropoietin appears to be 
regulated predominantly by Hif-1α.5 Do Percy et 
al. know whether familial erythrocytosis that is 
caused by a mutation of HIF2A increases erythro-
poiesis predominantly in the liver or the kidney?
Holger K. Eltzschig, M.D., Ph.D. 
Karim C. El Kasmi, M.D., Ph.D. 
Tobias Eckle, M.D., Ph.D.
University of Colorado Health Sciences Center 
Denver, CO 80262 
holger.eltzschig@uchsc.edu

Percy MJ, Furlow PW, Lucas GS, et al. A gain-of-function 
mutation in the HIF2A gene in familial erythrocytosis. N Engl J 
Med 2008;358:162-8.

Ratcliffe PJ. HIF-1 and HIF-2: working alone or together in 
hypoxia? J Clin Invest 2007;117:862-5.

Semenza GL. Life with oxygen. Science 2007;318:62-4.
Rankin EB, Biju MP, Liu Q, et al. Hypoxia-inducible factor-2 

(HIF-2) regulates hepatic erythropoietin in vivo. J Clin Invest 
2007;117:1068-77.

Semenza GL. Regulation of mammalian O2 homeostasis by 
hypoxia-inducible factor 1. Annu Rev Cell Dev Biol 1999;15:551-
78.

To the Editor: Percy et al. conclude that HIF-2α 
may be central to the regulation of erythropoie-
tin levels, but HIF-1α was identified by its bind-
ing to a 3′ hypoxia-responsive element of the 
erythropoietin gene in the kidney,1 and severe 
anemia develops after nephrectomy. In contrast, 
the erythropoietin gene in the liver is regulated by 
upstream nucleotide sequences,2 and the liver pro-
duces only about 10 to 20% of the total erythro-
poietin. Alternative explanations for the pheno-
type described by Percy et al. are autonomous 
generation of erythropoietin by the liver (possibly 
with suppressed renal production of erythropoi-
etin) or stimulation of transcription of the eryth-
ropoietin gene in the kidney and liver by the in-
creased nitric oxide that accompanies the defect.3

The authors report that they increased the rate 
of phlebotomy in response to deep-vein throm-
bosis in the index patient. However, thrombosis 
that is associated with increased HIF-1α expres-
sion might be related to the altered expression of 
target genes that influence coagulation pathways4 

rather than to polycythemia itself. Iron deficiency 
that is induced by phlebotomy could conceivably 
further increase HIF-1α levels5 and the risk of 
thrombosis.
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To the Editor: Percy et al. report an example of 
familial polycythemia, with inappropriately high 
erythropoietin levels due to a mutation of the 
gene that encodes HIF-2α. They conclude that this 
transcription factor, not HIF-1α, is the primary 
cause of the erythrocytosis in their patients. How-
ever, no analysis of the HIF1A gene was reported. 
We have investigated both HIF1A and HIF2A in 
125 patients with familial erythrocytosis. We 
found that none of the patients had alterations in 
HIF1A and only one patient had a mutation of 
HIF2A. The change in the latter gene involved the 
same codon of HIF2A that was found by Percy et 
al., but it resulted in a different residue change 
(Gly537Arg). The absence of HIF1A mutations and 
the occurrence of a novel HIF2A mutation support 
the authors’ conclusion that HIF-2α plays a pivotal 
role in the control of expression of the erythro-
poietin gene.
Silverio Perrotta, M.D. 
Fulvio Della Ragione, M.D.
Second University of Naples 
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The authors reply: Eltzschig et al. and Prchal 
and Gordeuk raise the issue of the source of 
erythropoietin in the family members with eryth-
rocytosis whom we studied. Although we do not 
have direct evidence of the source in these pa-
tients, we believe that studies in genetically modi-
fied mice are relevant. Liver-specific deletion of 
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Hif2α indicates that this isoform regulates eryth-
ropoietin production in the adult mouse liver.1 To 
the best of our knowledge, the corresponding 
cell-specific deletion experiment for erythropoi-
etin-producing cells of the kidney has not been 
performed. However, Gruber and colleagues in-
duced acute global deletion of both Hif1α and 
Hif2α in mice and found that the deletion of 
Hif2α, but not Hif1α, results in anemia.2 If Hif1α 
were the central isoform or merely a redundant 
isoform in the kidney, one might expect that 
Hif1α deletion would result in anemia or, at least, 
that the Hif2α deletion would not cause anemia. 
The observation that the Hif2α deletion does cause 
anemia indicates that this isoform is the critical 
regulator of erythropoietin. The point regarding 
the cause of the deep venous thrombosis is well 
taken and will require further investigation into 
the question of whether it might be mediated by 
HIF target genes.

Perrotta and Della Ragione state that they did 
not find evidence of any HIF1A mutation in their 
patients with erythrocytosis, a finding that is 

consistent with the results of a study we reported 
previously,3 but they did note an additional case 
of an erythrocytosis-associated mutation in the 
HIF2A gene. This observation is a further indica-
tion of the role played by HIF-2α in regulating 
erythropoietin in idiopathic erythrocytosis.
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Long-QT Syndrome

To the Editor: In his discussion of the Clinical 
Practice vignette involving a fatal arrhythmic 
event in a child with the long-QT syndrome, 
Roden (Jan. 10 issue)1 emphasizes the importance 
of rigorously screening family members in order 
to provide an optimal prevention strategy. The au-
thor recommends that affected persons not par-
ticipate in competitive sports; he also mentions 
the benefit of beta-blocker therapy in these pa-
tients and the use of implantable cardiac defi-
brillators in the highest-risk cases. However, the 
current recommendations consider “lifestyle mod-
ifications,” defined by the contraindication of 
competitive sports activity and of all drugs known 
to prolong the QT interval, as a class I recom-
mendation (level of evidence B).2 According to 
such recommendations, education of these pa-
tients about the risk associated with certain drugs 
must be clearly integrated into the strategy of 
fatal-arrhythmia prevention. All these drugs are 
listed and regularly updated in the International 
Registry for Drug-Induced Arrhythmias (www.
qtdrugs.org).
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To the Editor: Effective therapies exist for the 
long-QT syndrome. The use of beta-blockers 
should be viewed as the mainstay of therapy, as 
noted in the Clinical Practice article. Although 
there is a reduction in cardiovascular events among 
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