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To the Editor: In his Perspective article, Cros-
son (Oct. 1 issue)1 discusses a concept for health 
care delivery called integrated delivery systems, 
which is similar to the vertical-integration system 
proposed by Hillary Clinton. Each system was de-
signed to compete on the basis of location, qual-
ity, and pricing.

I was one of the many doctors and adminis-
trators who helped to build our physician–hospi-
tal organization that eventually grew to include 
three hospitals and more than 300 doctors. We 
met with considerable success and were embraced 
by local employers. Nonetheless, after 10 years of 
operation, we were shut down. Why did that 
happen? We followed the mandates that were set 
by Clinton’s new plan. Unfortunately, another arm 
of our federal government, the Federal Trade Com-
mission, prosecuted our organization, seeing it 
as illegal for competitors to come together, es-
tablish an organization, and then set prices, even 
if the new price was lower than the historical 
price. In other words, I wish to offer a cautionary 
note: Health care institutions and doctors who 
place themselves ahead of the curve put themselves 
at considerable risk that a government agency may 
attack them.
Sanford Dennis Guttler, M.D.
Crown Health Care 
Granite Falls, NC 
sanfordguttler@mac.com
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The author replies: Guttler raises a very im-
portant point about both the intent behind the 
accountable care organization model and its fu-
ture viability. The purpose of delivery-system in-
tegration and payment reform is to improve quality 
through care coordination, reduce inappropriate 
care, and create a sustainable professional envi-
ronment for physicians and other providers. But 
two seemingly contradictory changes are needed. 
There are some antitrust and other federal and 
state regulations that inhibit some potentially ben-
eficial forms of integration among physicians and 
between physician groups and hospitals. These 
regulations need to be carefully amended to be 
more flexible. On the other hand, a new regula-
tory or structured-market environment will be 
needed to mitigate the potential for monopolistic 
pricing behavior by providers. As I said in my ar-
ticle, “Regulators . . . need to remove certain bar-
riers to integration while ensuring that system 
development does not lead to abusive pricing.” 
Striking this balance will not be easy, but it is a 
small price to pay for a better American health 
care system.
Francis J. Crosson, M.D.
Kaiser Permanente Institute for Health Policy 
Oakland, CA

Since publication of his article, the author reports no further 
potential conflict of interest.

A Community Cluster of Oseltamivir-Resistant Cases of 2009 
H1N1 Influenza

To the Editor: Oseltamivir-resistant infection 
with the 2009 pandemic influenza A (H1N1) virus 
has so far been described only rarely and is con-
ferred by the H275Y substitution in the neuramin-
idase enzyme.1 Only 3 of the 32 patients with 
oseltamivir-resistant infection reported on as of 
this writing were not receiving oseltamivir when 
the resistant viruses were detected, and ongoing 
community transmission has not yet been shown.1 
However, the emergence of oseltamivir-resistant 
2009 H1N1 influenza  remains a grave concern, 
since widespread oseltamivir resistance has been 

observed in seasonal H1N1. This resistance was 
unrelated to selective drug pressure, and the 
H275Y substitution did not appear to reduce trans-
missibility or severity.2,3 We report on a cluster of 
seven cases of oseltamivir-resistant 2009 H1N1 
infection in Vietnam.

In July 2009, during a 42-hour journey, 10 stu-
dents socialized together in the same train car-
riage. None of the students knew each other 
before the journey, none had contact with a per-
son with suspected influenza in the week before 
the trip, none were symptomatic during the jour-
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ney, and none were previously or currently receiv-
ing oseltamivir. Fever developed in four of the 
students within 12 hours after arrival and in two 
more students within 48 hours after arrival (Fig. 1 
in the Supplementary Appendix, available with 
the full text of this letter at NEJM.org). An addi-
tional case was identified in a traveler in a differ-
ent carriage (Patient G). Nasal swabs, throat 
swabs, or both from all seven persons were posi-
tive for 2009 H1N1 RNA when tested with reverse-
transcriptase–polymerase-chain-reaction (RT-PCR) 
assays, and viruses were successfully cultured 
from specimens obtained from three of the per-
sons. The H275Y substitution was detected retro-
spectively in diagnostic specimens obtained from 
all seven subjects before any oseltamivir treatment. 
The concentrations of oseltamivir carboxylate re-
quired for a 50% inhibition of neuraminidase ac-
tivity of the isolated viruses in a f luorometric 
neuraminidase-inhibition assay were 323.6, 429.5, 
and 889.2 nM; these concentrations confirmed 
resistance4 (see the Supplementary Appendix).

Six patients were admitted to a hospital for 
isolation, one patient was isolated at home, and all 
were treated with oseltamivir phosphate at a dose 
of 75 mg twice daily (Fig. 1 in the Supplemen-
tary Appendix), since resistance testing had not yet 
been performed. All patients recovered unevent-
fully, although one patient (Patient F), with the 
highest 50% inhibitory concentration, continued to 
test positive on RT-PCR until day 9, despite receiv-
ing oseltamivir from the day of the onset of illness 
(Fig. 1 in the Supplementary Appendix). An ex-
tensive public health investigation did not identify 
additional patients or the index patient.

In this cluster, infection developed in at least 
6 of the 10 people who were probably exposed to 
the index patient; this shows that resistant 2009 
H1N1 viruses are transmissible and can replicate 
and cause illness in healthy people in the absence 
of selective drug pressure. Ongoing transmission 
from the cluster was not detected, but the trac-
ing of all contacts was not possible, so ongoing 
transmission cannot be ruled out. However, only 
three other resistant cases have been detected in 
Vietnam as of this writing, and all were due to 
selection of resistant viruses during treatment 
rather than person-to-person transmission. Al-
though data are limited, it is likely that the 
detected levels of oseltamivir resistance are clini-
cally relevant.5 The loss of oseltamivir as a treat-

ment option for severe 2009 H1N1 infection could 
have profound consequences. To minimize this 
risk, the use of oseltamivir should be restricted 
to prophylaxis and treatment in high-risk persons 
or the treatment of people with severe or deterio-
rating illness, antiviral stockpiles should be diver-
sified, and optimal dosages and combination 
therapies should be urgently studied. Close mon-
itoring and reporting of resistance to neuramini-
dase inhibitors are essential.

Le Quynh Mai, M.D., Ph.D.
National Institute of Hygiene and Epidemiology 
Hanoi, Vietnam

Heiman F.L. Wertheim, M.D., Ph.D.
Oxford University Clinical Research Unit 
Hanoi, Vietnam

Tran Nhu Duong, M.D., Ph.D.
National Institute of Hygiene and Epidemiology 
Hanoi, Vietnam

H. Rogier van Doorn, M.D., Ph.D.
Oxford University Clinical Research Unit 
Ho Chi Minh City, Vietnam

Nguyen Tran Hien, M.D., Ph.D.
National Institute of Hygiene and Epidemiology 
Hanoi, Vietnam

Peter Horby, M.B., B.S., F.F.P.H.
Oxford University Clinical Research Unit 
Hanoi, Vietnam 
peter.horby@gmail.com

for the Vietnam H1N1 Investigation Team
Supported by grants from the Wellcome Trust United King-

dom (081613/Z/06/Z and 077078/Z/05/Z, to Drs. Wertheim, van 
Doorn, and Horby) and the South East Asia Infectious Disease 
Clinical Research Network (N01-A0-50042, to Drs. Wertheim, 
van Doorn, and Horby).

Financial and other disclosures provided by the authors are 
available with the full text of this letter at NEJM.org.

This letter (10.1056/NEJMc0910448) was published on Decem-
ber 9, 2009, at NEJM.org.

Oseltamivir-resistant pandemic (H1N1) 2009 influenza virus, 1. 
October 2009. Wkly Epidemiol Rec 2009;84:453-9.

Moscona A. Global transmission of oseltamivir-resistant in-2. 
f luenza. N Engl J Med 2009;360:953-6.

Cianco B, Meerhoff T, Kramarz P, et al. Oseltamivir-resistant 3. 
influenza A(H1N1) viruses detected in Europe during season 
2007-8 had epidemiological and clinical characteristics similar to 
co-circulating susceptible A(H1N1) viruses. Euro Surveill 2009; 
14:pii=19412.

Wetherall NT, Trivedi T, Zeller J, et al. Evaluation of neu-4. 
raminidase enzyme assays using different substrates to measure 
susceptibility of influenza virus clinical isolates to neuramini-
dase inhibitors: report of the Neuraminidase Inhibitor Suscepti-
bility Network. J Clin Microbiol 2003;41:742-50.

Wattanagoon Y, Stepniewska K, Lindegårdh N, et al. Pharma-5. 
cokinetics of high-dose oseltamivir in healthy volunteers. Anti-
microb Agents Chemother 2009;53:945-52.

The New England Journal of Medicine 
Downloaded from nejm.org on September 9, 2023. For personal use only. No other uses without permission. 

 Copyright © 2010 Massachusetts Medical Society. All rights reserved. 




