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Effect of Mutation Order on Myeloproliferative Neoplasms

To the Editor: In their study on myeloprolifera-
tive neoplasms, Ortmann and colleagues (Feb. 
12 issue)1 report that the order in which JAK2 and 
TET2 mutations were acquired influenced the 
disease phenotype, subclonal composition, and 
the expansion of hematopoietic stem and pro-
genitor cells. The authors also describe patients 
with polycythemia vera who had both JAK2 and 
TET2 mutations without JAK2 V617F homozygos-
ity. They conclude with a comprehensive model 
in line with what is expected from the effects of 
JAK2 and TET2 mutations: overproduction of ma-
ture cells and expansion of the pool of hemato-
poietic stem cells and progenitor cells, respec-
tively. The observation of polycythemia vera with 
a heterozygous JAK2 V617F mutation and the pre-
sented model are strikingly similar to what was 
described by Dupont and colleagues2 in 2007. At 
that time, observations by Dupont et al. suggest-
ed that some patients with JAK2 mutations might 
have additional lesions that were promoting early 
hematopoietic expansion. Studies that focused 
on these patients unveiled TET2 mutations in my-
eloproliferative neoplasms.3 Thus, it is not sur-
prising that by carefully analyzing patients with 
both mutations, Ortmann et al. have resuscitated 
the model that led to the discovery of TET2 muta-
tions in the first place.3
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The Authors Reply: In their 2007 article, Du-
pont et al.1 showed that some patients with poly-
cythemia vera have no JAK2 mutant homozygous 
cells but a high proportion of JAK2 mutant het-
erozygous progenitor cells. They concluded that 
in these patients, an additional genetic event may 
lead to amplification of the mutant clone. This 
finding inspired the search for additional muta-
tions that might drive such a clonal advantage 
and led to the discovery of TET2 mutations, a 
landmark study in the field.2

In Figure S4 in the Supplementary Appendix 
of their article, Dupont et al.2 speculate about 
“various possibilities depending on when these 
events occur in the hematopoietic stem cell” and 
display multiple possible mechanisms that could 
explain erythroid expansion. However, their article 
does not mention or contain data to address the 
effect of different mutation orders on the behavior 
and molecular properties of hematopoietic stem 
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cells. The novelty of our approach is to show that 
the order in which mutations are acquired influ-
ences tumor biology, the behavior of stem and 
progenitor cells, and clinical presentation.
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Icatibant in ACE-Inhibitor–Induced Angioedema

To the Editor: Baş et al. (Jan. 29 issue)1 de-
scribe a new therapy for angioedema induced by 
treatment with an angiotensin-converting–enzyme 
(ACE) inhibitor, which can be a life-threatening 
problem. I am concerned that nowhere in the ar-
ticle was cost mentioned. A recent case came to 
my attention in which the patient was distressed 
about the charge ($24,000) for one dose of icati-
bant. Certainly, if the use of icatibant prevents an 
emergency cricothyrotomy or prolonged admis-
sion to an intensive care unit (ICU), it is well 
worth it. However, the vast majority of patients I 
have seen with this condition in my 30-year ca-
reer do well with the current treatment.

Many patients with limited-value health plans 
under the Affordable Care Act have very large 
copayments for medications. And even if pa-
tients do not have to pay themselves, someone 
ends up paying for such therapy. There will 
clearly be appropriate indications for the use of 
icatibant, and I am glad to have this medication 
available as an option. However, it will need to 
be used judiciously.
William Tomkiewicz, M.D.
Kaiser Permanente Foundation Hospitals 
San Francisco, CA 
wrtomcat@hotmail.com
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To the Editor: The randomized trial of icati-
bant in ACE-inhibitor–induced angioedema is in-
triguing for its effectiveness, as compared with a 
corticosteroid-based treatment regimen. However, 
the severity of angioedema in this trial was mild, 

as characterized by mean severity scores of slight-
ly more than 1 (on a scale of 0 to 4) and mean 
composite scores on a visual-analogue scale of 
approximately 3 (on a scale of 0 to 10). Respira-
tory distress and upper-airway obstruction are 
the adverse events of greatest concern yet seemed 
to be noticeably absent except for one patient in 
the control group. Even in that patient, the need 
for tracheostomy seemed to be unrelated to angio-
edema but, rather, was due to an influenza-like 
illness. The photos of patients with ACE-inhibi-
tor–induced angioedema (see the Supplementary 
Appendix, available with the full text of the arti-
cle at NEJM.org) also suggest only mild disease 
activity, except for one patient with lingual swell-
ing, which resolved with conventional treatment. 
Although icatibant is effective, it would be impor-
tant to show rapid clearing of severe angioedema 
with potentially life-threatening consequences as 
opposed to the mild disease evaluated in this trial. 
These severe side effects have been noted by sev-
eral investigators, especially in patients of African-
American heritage, a group also not represented 
in this trial.1-3
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