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trial should have sufficient methodological rigor 
such that it can be expected to contribute to our 
stock of knowledge. Unfortunately, it appears 
that many trials may not meet these criteria, 
regardless of whether participation is informed 
and voluntary.
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The authors reply: Paton raises the thorny is-
sue of attribution of primacy. We were aware of 
multiple observational studies indicating favor-
able outcomes with the use of antihypertensive 
agents in patients with malignant hypertension.1 
In reexamining the literature, we did indeed find an 
important trial involving patients with severe hy-
pertension (diastolic blood pressure, >130 mm Hg) 
who were randomly assigned to antihypertensive 
therapy (with reserpine, chlorothiazide, or hydro-
chlorothiazide–guanethidine) or matching pla-
cebos.2 We will resist calling this the first trial 
and instead use the term “early.”

Shamy and Fedyk appropriately remind us that 
there are special situations in responsible clinical 
research in which informed consent may be 
waived. Their point was recently illustrated in 
the Informed Fresh versus Old Red Cell Manage-
ment (INFORM) trial.3 In this trial, each site’s 
ethics committee waived the need for patient con-
sent “because all the patients received treatment 
that was consistent with the current standard of 
care.”3 We agree with their additional points in-
dicating that obtaining consent is only one of the 
many responsibilities of investigators in conduct-
ing quality clinical investigation.
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Myocarditis with Immune Checkpoint Blockade

To the Editor: In their report on cardiotoxicity 
associated with immune checkpoint blockade, 
Johnson et al. (Nov. 3 issue)1 describe two pa-
tients with melanoma in whom fatal myocarditis 
developed after treatment with ipilimumab and 
nivolumab. In addition, other cases of cardiotox-
icity associated with such treatment have been 
reported.2,3 However, such cardiac events remain 
exceptional in phase 3 trials of immune check-
point inhibitors (Table 1).

The wide spectrum of immune-related adverse 
events is making it difficult for clinicians to prop-
erly evaluate rare but sometimes fatal events. To 
address this issue, we initiated a pharmacovigi-
lance registry at Gustave Roussy called REISAMIC 
(Registre des Effets Indésirables Sévères des Anti-
corps Monoclonaux Immunomodulateurs en Can-

cér ologie)4 to prospectively collect data on such 
adverse events.

Over an 18-month period, 388 patients were 
included in the registry. To date, only one car-
diovascular adverse event (atrial fibrillation) 
has been registered and considered to be pos-
sibly related to immunotherapy. No case of 
heart failure or complete heart block was ob-
served. As reported by Johnson et al., our data 
confirm a very low frequency of cardiac adverse 
events related to immunotherapy. On the basis 
of our experience and reported frequencies, we 
currently limit our cardiac evaluation to a base-
line electrocardiogram in the absence of a his-
tory of cardiovascular events. We believe it 
is premature to recommend more comprehen-
sive cardiac monitoring to the oncologist com-
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munity aside from that performed in clinical 
studies.
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To the Editor: In their discussion of fulminant 
myocarditis and complete heart block during im-
mune checkpoint therapy, Johnson et al. do not 
discuss the possible role of circulating anti-
conductive tissue autoantibodies (ACTA) in the 
pathogenesis of the sudden heart block and myo-
carditis.1 Since it is not known which autoanti-
gens (other than troponin I, which was tested by 

Study and Year Tumor Type Drug
Exposed 
Patients

Reported Cases of 
Cardiovascular Toxicity

no. no. (%)

All studies 5347 10 (0.19)

Hodi et al., 2010 Melanoma Ipilimumab 511 0

Robert et al., 2011 Melanoma Ipilimumab 247 0

Weber et al., 2015 Melanoma Nivolumab 268 0

Robert et al., 2015 Melanoma Nivolumab 206 1 case of hypotension (0.49)

Robert et al., 2015 Melanoma Pembrolizumab or  
ipilimumab

811 1 cardiac arrest associated with 
metabolic imbalances from 
ipilimumab-induced diar-
rhea; 4 cases of hyperten-
sion (0.62)

Larkin et al., 2015 Melanoma Nivolumab, ipilimumab,  
or nivolumab plus  
ipilimumab

937 0

Eggermont et al., 
2015 and 2016

Melanoma (adjuvant) Ipilimumab 471 1 case of myocarditis (0.21)

Borghaei et al., 2015 Non-squamous non–small-
cell lung cancer

Nivolumab 287 1 case of cardiac tamponade;  
1 case of pericardial effu-
sion (0.70)

Brahmer et al., 2015 Squamous non–small-cell 
lung cancer

Nivolumab 131 0

Reck et al., 2016 Non–small-cell lung cancer Pembrolizumab 154 0

Herbst et al., 2016 Non–small-cell lung cancer Pembrolizumab 682 1 case of myocardial infarction 
(0.15)

Motzer et al., 2015 Renal-cell carcinoma Nivolumab 406 0

Ferris et al., 2016 Head and neck squamous-
cell carcinoma

Nivolumab 236 0

*  A complete reference list of the studies is provided in the Supplementary Appendix, available at NEJM.org.

Table 1. Cardiovascular Adverse Events Reported in Phase 3 Trials of Immune Checkpoint Inhibitors.*
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the authors) could be involved in such a condi-
tion, it would be interesting to recheck the pa-
tients’ serum for the presence of circulating 
ACTA using an indirect immunofluorescence as-
say, as described by our group.2 A possible im-
mune response against the conductive system is 
suggested by the reported lymphocytic infiltrate 
involving the cardiac sinus, the atrioventricular 
node, and the esophageal muscle. In our study, 
the patient with circulating ACTA had not only 
heart block but also intestinal pseudo-obstruc-
tion, with the latter probably caused by an im-
pairment in the “gut pacemaker” and intestinal 
conductive system.3
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The authors reply: We completely agree with 
Ederhy and colleagues that cardiac complications 
are rare with immune checkpoint inhibitors when 
the drugs are used as single agents. However, our 
current data suggest that such complications 
may be more frequent with combination therapy 
and that simple cardiac screening may be appro-
priate. There are several important considerations 

regarding the cardiovascular safety data gener-
ated from oncology clinical trials, as Ederhy et al. 
have compiled in Table 1 of their letter. First, 
oncology trials often exclude “real world” patients 
who have a previous cardiac history and may be 
at increased risk for cardiac complications. Sec-
ond, there are inherent limitations in the manner 
in which cardiac toxicity is adjudicated in oncol-
ogy trials. Almost no checkpoint-inhibitor trial 
to date has screened patients for myocarditis. 
Third, myocarditis is often a diagnosis of exclu-
sion and can be missed if there is no active mon-
itoring for this toxicity. Finally, the cases of myo-
carditis associated with checkpoint inhibitors 
that we have seen are characterized less by the 
typical features of cardiomyopathy and more by 
electrocardiographic instability, which may be 
more difficult to detect.

Caio’s point is well taken regarding the pos-
sibility of detection of autoantibodies in our pa-
tients. However, it is important to note that the 
presence of autoantibodies does not prove causa-
tion. In our patients, we looked for antibody 
deposits in the inflamed tissues but did not find 
any evidence of antibody deposition. Instead, we 
observed a dense cellular infiltrate composed of 
T cells and macrophages in the heart and skel-
etal muscle. We certainly agree that further re-
search in this area should include a detailed 
analysis of circulating antibodies.
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Variant Creutzfeldt–Jakob Disease in a Patient  
with Heterozygosity at PRNP Codon 129

To the Editor: Prions cause lethal neurodegen-
erative diseases in mammals and are composed 
of multichain assemblies of misfolded host-
encoded cellular prion protein (PrP). A common 
polymorphism at codon 129 of the PrP gene 
(PRNP), where either methionine (M) or valine 
(V) is encoded, affects the susceptibility to prion 
disease, as well as the incubation period1 and 
clinical phenotype of prion disease. Human in-

fection with the epizootic prion disease bovine 
spongiform encephalopathy resulted in variant 
Creutzfeldt–Jakob disease, which provoked a 
public health crisis in the United Kingdom and 
other regions. All definite cases of variant 
Creutzfeldt–Jakob disease to date have occurred 
in patients with the MM genotype at PRNP co-
don 129.1

A 36-year-old man was referred to the United 
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