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ISHLT ADVISORY
he Novel 2009 H1N1 Influenza Virus Pandemic: Unique
onsiderations for Programs in Cardiothoracic Transplantation

ara A. Danziger-Isakov, MD, MPH,a Shahid Husain, MD, MS,b Martha L. Mooney, MD, FACP,c

argaret M. Hannan, MD, FRCP,d for the ISHLT Infectious Diseases Council

he emergence of the novel 2009 H1N1 influenza virus highlights unique aspects of transplant care that will require
eightened vigilance in coming months. Recognition of the syndrome, aggressive diagnosis and early treatment should
e paired with active preventative measures to stem the impact of infection in the transplant population. This special
dvisory addresses issues relevant to cardiothoracic transplant candidates, selection of donors, recipient
anagement and those patients with mechanical circulatory support devices. J Heart Lung Transplant 2009;xx:
xx. Copyright © 2009 by the International Society for Heart and Lung Transplantation.
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NTRODUCTION

nfluenza infection has been a recurrent risk for both
ealthy and immunocompromised populations. Annu-
lly, more than 200,000 people are hospitalized and
6,000 die from complications of seasonal influenza in
he United States1 with 3–5 million severe cases and
50–500,000 deaths world-wide.2

Novel Influenza A H1N1 (the Centers for Disease
ontrol refers to this virus as the novel 2009 H1N1

nfluenza virus, the World Health Organization as the
andemic H1N1 2009 virus) was identified at the end of
pril 2009 in Mexico and spread worldwide with
andemic status declared by the World Health Organi-
ation (WHO) on June 11, 2009 with more than one
illion estimated to have been infected to date in the
nited States alone. Those affected have been primarily
ounger (5–59 years) and have a history of underlying
ardiac and/or respiratory diseases.3 Reports of severe
neumonia with respiratory failure occurred in these
igh-risk populations.4 The impact of this viral infection
n transplant recipients, particularly cardiothoracic
ransplant recipients has yet to be defined. However,
ultiple transplant centers in the US sites have reported

ncreased severity of infection in immunocompromised
ransplant recipients.5 The following is an update on
he evolving issues relevant to donor selection, cardio-
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opyright © 2009 by the International Society for Heart and Lung
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horacic transplant candidates, transplant recipients
nd patients with mechanical circulatory support de-
ices with regard to this new pandemic virus and
otential infection, Table 1.

RANSMISSION

he route of transmission of viral infections varies
mong respiratory viral pathogens. Seasonal influenza is
ransmitted from person-to-person through airborne
roplets released from coughing or sneezing. These are
eposited on the mucosal surfaces of susceptible indi-
iduals who are within three to six feet of the infected
erson. Indirect contact with infected droplets fol-

owed by touching eyes, nose or mouth may also result
n transmission of seasonal influenza.6

Transmission routes of the novel 2009 H1N1 influ-
nza virus have not been as thoroughly evaluated, and
resently the WHO and the Centers for Disease Control
nd Prevention (CDC) recommend standard and drop-
et precautions (surgical mask, plastic apron, gloves
and goggles or eye shield if there is a risk of splashing/
praying)) along with the use of N-95,7 FFP2 or FFP38,9

espirators by healthcare workers (HCW) providing
irect medical care of patients infected with the novel
009 H1N1 influenza virus. These latter more conser-
ative precautions using respirators are recommended
s limited information is available regarding the routes
f transmission of this emerging novel strain of influ-
nza H1N1. As more information accrues, these specific
ecommendations may change. Updates with new rec-
mmendations as they occur are available on the www.
dc.gov.

REVENTION MEASURES

revention represents the best option for decreasing
he risk of infection to any patient population, but more
pecifically to the cardiothoracic transplant candidate
nd recipient. Protection of the organ transplant candi-

ates and recipients begins with education. Each center

1

http://www.cdc.gov
http://www.cdc.gov
mailto:danzigl@ccf.org


s
r
u
s
L
o
o

w
r
f
p
i
e
t
t
h
g
b
a
s
A
s
t
t
h
p

g

o
F
s
l
w
c
l
o
b
s
a
n
p
c
m
C

p
s
H
e
u
i

t
p
t
c
T
t
a
i
l
r
v
p
T
n
o
e
v
a
v
K
r
l
m
v
w
H
t
t
s
i

T

V

D

2 The Journal of Heart and Lung Transplantation
Month 2009
hould provide timely information to their patients
egarding the optimal personal prevention methods
sing available tools like the Pandemic Influenza Advi-
ory statement from the International Society of Heart &
ung Transplantation (www.ishlt.org) or those from
ther societies (www.a-s-t.org, www.transplantation-soc.
rg) .
Additional educational and prevention measures are
arranted in this vulnerable population of cardiotho-

acic transplant candidates and recipients. While a
ocus on the clinic and hospital setting is important,
atients spend much of their time outside the medical

nstitution. In the community, patients should avoid
xposure to symptomatic contacts and keep abreast of
he emerging patterns of infection in their communi-
ies. Avoidance of high-risk exposure areas during peak
ours including shopping centers, restaurants and con-
regate gatherings including religious services should
e recommended. Unnecessary air travel should be
voided. Frequent hand hygiene and cough etiquette
hould be practiced in the home and hospital settings.
dherence to standard and droplet precautions is es-
ential for cardiothoracic transplant candidates and
heir families in the immediate period before and after
ransplantation as these patients are considered at
igher risk of severe infection in the peri-transplant
eriod.10

In the hospital, clinicians should follow local, re-

able 1. Key Points Regarding Novel 2009 H1N1 Influenza Virus

accination
e Vaccination for both seasonal trivalent inactivated influenza

and novel 2009 H1N1 influenza vaccine should be given as
soon as they become available.

e Live attenuated seasonal trivalent influenza virus vaccine (na-
sal flu vaccine) should be avoided in transplant candidates,
transplant care providers and transplant recipients.

e Both seasonal trivalent inactivated and novel 2009 H1N1 influ-
enza vaccine can be given simultaneously in transplant recipi-
ents but ideally when vaccine is given separately there should
be a month between vaccine administration.

e Both seasonal trivalent inactivated influenza vaccine and novel
2009 H1N1 influenza vaccine can be given soon after trans-
plant. However, the immune response of early vaccination
post transplantation may only be partially protective.

e Vaccine should be administered as per manufacturer recom-
mendations.

onor Evaluation
e All potential donors should have nasopharyngeal swab and

throat swabs done for novel 2009 H1N1influenza virus testing
prior to organ procurement.

e rRT-PCR is the preferred assay to diagnose influenza infection
including novel 2009 H1N1 influenza virus infection.

e Negative rapid influenza detection assay does not exclude the
diagnosis of novel 2009 H1N1 influenza virus infection.
ional and national recommendations for the isolation s
f patients with suspected respiratory viral infection.
or the novel 2009 H1N1 Influenza viral infection,
ingle-room patient placement with standard and drop-
et precautions are recommended in the hospital setting

ith use of personal protective equipment (PPE) in-
luding respiratory N95, FFP2 or FFP3 depending on
ocal recommendations. Correct donning and removal
f PPE with methodical hand hygiene by HCW should
e emphasized. For aerosol generating procedures that
timulate coughing and promote the generation of
erosols i.e. bronchoscopy, intubation, suctioning, and
ebulization, airborne isolation room with negative
ressure should be employed. Nosocomial transmission
an be expected with breakdown of infection control
easures as experienced in the SARS outbreak in
anada.5,11

In outpatient clinic or emergency room settings
rompt diagnosis and early isolation of those with
ymptoms to avoid transmission to other patients and
CW is recommended. Symptomatic HCWs should be
ncouraged to stay at home and should remain at home
ntil considered no longer infectious according to

nstitutional policies.
In both heart and lung transplant recipients, vaccina-

ion against seasonal influenza has been shown to
romote both humoral and cellular immune response
o vaccine antigens.12–15 However, responses to vac-
ine are attenuated compared to normal controls.16,17

he timing of the vaccination after recent transplanta-
ion or after treatment for rejection episodes should
lso be considered as the immunogenicity of vaccines
n these periods may be dampened and chemoprophy-
axis, discussed below, may be considered. Concern
egarding the development of cellular rejection with
accination after transplantation has not been sup-
orted by the studies reported in the literature.16,18,19

he effectiveness of the vaccine being evaluated for the
ovel 2009 H1N1 influenza virus in cardiothoracic
rgan transplant recipients is unknown. However,
merging data on the novel 2009 H1N1influenza virus
accine indicates that over 90% of healthy controls
chieve antibody titers of 1:40 or greater at 21 days after
accination in studies from Australia and the United
ingdom.20,21 Further, given the extensive prior expe-

ience with seasonal influenza vaccination and the
iterature supporting transplant recipients’ ability to

ount both humoral and cellular responses, use of the
accine as preventative measure should be promoted
ithin the cardiothoracic transplant community.
ealth care workers on the transplant team, cardio-

horacic transplant candidates, recipients and pa-
ients with mechanical circulatory support devices
hould be vaccinated for both the novel 2009 H1N1
nfluenza virus and the seasonal influenza virus as

oon as the vaccines are available.

http://www.ishlt.org
http://www.a-s-t.org,
http://www.transplantation-soc.org
http://www.transplantation-soc.org
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Another prevention method available during the
oming influenza season is antiviral chemoprophylaxis,
s mentioned above. Two methods can be considered,
ost exposure antiviral chemoprophylaxis (Post EAC),
r prolonged seasonal viral chemoprophylaxis. Post EAC

s recommended following close contact exposure of
ardiothoracic organ candidates and recipients to patients
nfected with novel 2009 H1N1 influenza virus (http://

ww.cdc.gov/h1n1flu/recommendations.htm, May 6
009; Tables 2a and 2b). Recent data in solid organ
ransplant, primarily kidney recipients, showed the
rolonged seasonal viral chemoprophylaxis with osel-
amivir for six weeks reduced the risk of seasonal
nfluenza.22 This latter method is useful in patients
nable to respond to vaccine but only when the
esistance pattern is known to the influenza virus of
oncern for that particular patient. In the 2008-9 influ-
nza season, the majority of influenza A expressed
seltamivir resistance; as yet we do not know what the
easonal influenza 2009–2010 resistance pattern will be
aking the extension of these finding less applicable.
he novel 2009 H1N1 influenza virus has only had
cattered case reports of oseltamivir resistance to date,
lthough many are in immunocompromised hosts.5,23

s the pattern of resistance is clarified, the consider-
tion for prolonged prophylaxis can be entertained only
n selected cases with the assistance of local infectious
iseases consultation. Widespread use of prolonged
rophylaxis in immunocompromised hosts will in-
rease the risk of resistance to the prophylactic agent
sed and this method is discouraged. Consultation with

ocal infectious disease and clinical microbiology ex-
erts will greatly help in devising an effective preven-
ive strategy at individual transplant centers.

The transplant team must protect itself using avail-
ble prevention tools. Aggressive infection control in
he clinic setting as well as the hospital is vital to
revent additional spread to HCW including nurses,
hysicians and hospital employees. Further, all mem-
ers of the transplant team should interface with
ospital infection control to obtain appropriate per-
onal protection equipment (PPE) and receive appro-
riate training in wearing PPE; assist with the design

able 2a. Treatment and Chemoprophylaxis of Influenza Virus Infecti
oth Seasonal Influenza And Novel 2009 H1N1 Influenza Viruses

Novel H1N1
dominant

in community

Seasonal influenza
dominant in
community

reatment Zanamivir
or
Oseltamivir

Zanamivir
or
Oseltamivir plus Amantadine

or Rimantadine

hemoprophylaxis Oseltamivir Zanamivir
f patient flow to avoid crowded waiting areas; and
evelop contingency plans as hospital resources are
nticipated to be strained in the event the pandemic
ontinues.

IAGNOSIS

iagnosis of an emerging infectious disease such as the
ovel 2009 H1N1 Influenza virus relies on several
rinciples including clinical suspicion and accurate
iagnostic testing availability. Clinical suspicion re-
ains a critical component of diagnosis in any infec-

ious disease. While the symptoms of seasonal influenza
ncluding fever, malaise, cough and rhinorrhea are readily
pparent in the healthy host, transplant recipients may not
xhibit traditional symptom patterns delaying diagnosis.24

he variability of symptoms remains a concern for the
ovel 2009 H1N1 Influenza virus. Fever appears to be a
onsistent symptom; however, other symptoms including
ausea and diarrhea have been more prominent. The

mportance of early diagnosis for both infection control
nd treatment cannot be overlooked and early suspicion,
esting and diagnosis are warranted.

Accurate and appropriate laboratory diagnostic test-
ng is paramount to decreasing the impact of the novel
009 H1N1 Influenza virus. Diagnostic testing accuracy

s altered by the drift and shift of the influenza viruses
nd each testing system needs to be reassessed for
ensitivity and specificity to the new strain of virus of
nterest.25 Our currently available tests are each limited
ue to either sensitivity or turn around time for our
eeds in transplant related issues. Diagnostic testing by
IA that was designed for rapid bedside diagnosis of
easonal influenza strains does not appear to accurately
etect the novel 2009 H1N1 Influenza virus due to
ntigenic differences.26 The CDC cautions that both a
ositive or negative result may be erroneous and must
e considered in the context of the prevalence of the
ovel 2009 H1N1 Influenza virus in the population
ested and the patient’s clinical scenario. High viral
oads, collection from the nasopharynx compared to
hroat swab, and early testing within the first four to
ve days of illness increase the likelihood of true
ositive rapid testing.1,27–29 Should rapid testing be

When Oseltamivir-Resistant Viruses Are Circulating Considering

Novel H1N1 confirmed

Co-circulation of oseltamivir-
resistant seasonal influenza

and novel H1N1

Zanamivir
or
Oseltamivir (Resistant to

Amantadine and Rimantadine)

Zanamivir monotherapy
or
Oseltamivir plus Amantadine or

Rimantadine
ons
Oseltamivir Zanamivir

http://www.cdc.gov/h1n1flu/recommendations.htm,
http://www.cdc.gov/h1n1flu/recommendations.htm,
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egative in a patient with suspected novel 2009 H1N1
nfluenza virus, empiric therapy is recommended with
seltamivir (Tamiflu) or zanamivir (Relenza) along with
erformance of a more definitive determination of

nfluenza viral infection with real-time PCR (rRT-PCR)
r viral isolation by culture.
While not as rapid as bedside EIA, a rRT-PCR assay
as approved by the Food and Drug Administration in

he US in late July 2009 for a rapid, accurate and specific
iagnosis of novel 2009 H1N1 influenza virus infection.
n additional RT-PCR is available for seasonal influenza.
he availability of both tests will be important as
easonal influenza threatens to emerge in the face of
ngoing transmission of the novel 2009 H1N1 influenza
irus. The turn around time for the rRT-PCR testing
urrently available from commercial or reference labora-
ories is up to 48 hours plus travel time, if testing is not
vailable locally. Differentiating which influenza virus is
revalent in the local population is important given the
otential variability in sensitivity patterns to our anti-viral
rugs. The development of antiviral resistance to oselta-
ivir (Tamiflu) for seasonal influenza A during the 2008–9

eason demonstrates this point. Further, molecular assays
pecifically evaluating for oseltamivir resistance are be-
oming available to assist clinicians; however these are not

able 2b. Antiviral Medication Dosing Recommendations for Treatme
dapted from www.CDC.gov**

edication

seltamivir*
Ad

75-mg caps
Children >

ody Weight (kg) Body Weight (lbs)
�15 kg �33 lbs 30 mg twic
�15 kg to 23 kg �33 lbs to 51 lbs 45 mg twic
�23 kg to 40 kg �51 lbs to 88 lbs 60 mg twic
�40 kg �88 lbs 75 mg twic

Children <
ge
�3 months 12 mg twic

3 to 5 months 20 mg twic
6 to 11 months 25 mg twic

anamivir
Ad

10 mg (two

hildren (>7 years or older for treatment, >5 years for chemopr
10 mg (two

Dose adjustments are recommended for patients with creatinine clearance bet
aily dose. Similarly, the prophylaxis dosing regimen is altered, with the dose

**No data currently available for dose reduction in dialysis patients.
eadily available to all clinicians currently. d
ANAGEMENT/TREATMENT

anagement of the novel 2009 H1N1 Influenza virus in
he cardiothoracic transplant population requires dedi-
ated teamwork. Treatment and isolation of the in-
ected patient should be initiated early with suspicion
f illness to optimize outcomes and prevent ongoing
ransmission of infection. The agent of choice for the
ovel 2009 H1N1 Influenza virus is currently oseltami-
ir; however, transplant clinicians should remain
breast of recommendation revisions from the CDC and
HO especially as pandemic influenza and other influ-

nza viruses exhibit different resistance patterns, Table
. Furthermore, oseltamivir resistance has been re-
orted in immunocompromised hosts and continued
se of this medication may lead to additional emer-
ence of viral resistance.5 Consultation with local infec-
ious diseases and clinical microbiology experts is sug-
ested to develop dynamic treatment planning based on
ocal, regional and national resistance patterns.

ONOR ISSUES

ll patients undergoing transplantation during a pan-
emic period for any pathogen need to be informed of
he policy of the transplant center to address the risk of

r Chemoprophylaxis of 2009 H1N1 Influenza Virus Infection:

atment (5 days) Chemoprophylaxis (10 days)

s
twice daily 75-mg capsule once daily
months

aily 30 mg once daily
aily 45 mg once daily
aily 60 mg once daily
aily 75 mg once daily

months

aily Not recommended unless situation
judged critical due to limited
data in this age group

aily 20 mg once daily
aily 25 mg once daily

s
mg inhalations) twice daily 10 mg (two 5-mg inhalations)

once daily
hylaxis)
mg inhalations) twice daily 10 mg (two 5-mg inhalations)

once daily

n 10–30 mL/min. For these patients, the treatment dose is reduced to a once
ng given every other day.
nt o

Tre

ult
ule
12

e d
e d
e d
e d

12

e d

e d
e d
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isease transmission related to the transplantation, and
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pecifically, the patient’s risk of disease acquisition after
he transplant surgeon and team decide to accept the
rgan for transplantation.
United Network for Organ Sharing (UNOS) in the US

ecommends the evaluation of recent influenza-like
llness (ILI) in potential donors and those meeting the
ase definition for the novel 2009 H1N1 Influenza virus
hould have confirmatory viral testing (UNOS/OPTN
ttp://www.unos.org). The Advisory Committee for the
afety of Blood Tissues and Organs (SaBTO), United
ingdom recommends testing of all potential donors.30

he turn around time for the needed confirmatory
esting, rRT-PCR, is a concern as it may be longer than
4 hours. Treatment for positive potential donors is
ecommended in accordance with CDC guidelines.7

he following donor scenarios reflect current recom-
endations, Table 3.
1. Potential donor dying of proven novel 2009
1N1 influenza as primary cause of death
Such patients are very unlikely to become donors.

here are reports of involvement of many organs other
han lung, and of persisting viremia. Organs from such
patient should not be harvested.30 The acceptance of

he organ is always at the discretion of the transplant
enter; however, most experts recommend that donor
ungs from novel 2009 H1N1 infected donors be

able 3. Guidelines for the Management of Cardiothoracic Donor and

ategory Description

Organ
procurement

Lung Heart

1 Potential donor dying of proven novel
2009 H1N1 influenza virus

No No

2* Potential donor with confirmed
concomitant diagnosis of novel
2009 H1N1 influenza virus

No Yes*

3* Potential donor with suspect case of
novel 2009 H1N1 influenza virus

a) Sign and Symptoms and strong
contact history

No Yes*

b) Sign and Symptoms and Weak
contact history

No* Yes*

4 Donor with a previous history of novel
2009 H1N1 influenza virus. Re-
ceived treatment � 5 days

Yes Yes

5 Other donors in the setting of positive
cases other patients in ICU/hospital
ward

Yes Yes

ecommendation for Deceased Donors. *All donors in category 2,3 should have
r at least 10 days (SaBTO, UK(30)).

**Organ recovery decision at the discretion of the transplanting surgeon/cent

r clinical microbiology expert.
voided especially as seasonal influenza transmission
as been reported previously.31

2. Potential donor with confirmed concomitant
iagnosis of novel 2009 H1N1 influenza
Such patient may not be suitable for lung donation. If

he donor has been diagnosed in the community or
fter admission to hospital, and confirmed by testing
ut comes to donation because of another condition
e.g. intracerebral bleed), treatment should be given to
he recipient and informed consent should be obtained
rom the recipient. The SaBTO the UK’s Advisory Com-
ittee on Safety of Blood, Tissue and Organs recommends

t least 10 days and the Australian Organ and Tissue
onation and Transplantation Authority (AOTDTA) rec-
mmends more than 48 hours elapse between diagnosis
f novel 2009 H1N1 influenza virus in a potential donor
nd acceptance of the organ with intercurrent treatment
f the donor and post-transplant prophylaxis in the recip-

ent for proven or suspected cases in donors.30,32 (UNOS,
ave reported transplantation of non-lung organs from a
ovel 2009 H1N1 donor in Australia but the outcome has
ot yet been reported. (www.UNOS.org)).
3. Potential donor where infection is raised as a

ossibility (suspected novel 2009 H1N1 influenza)
Donor in whom there is a contact history, suggestive

ymptoms, or a temperature �38°C. Nasopharyngeal

cipients at Risk of Novel 2009 H1N1 Influenza Virus Infection**

Immediate post-operative management

Antiviral drugs Immunosuppression

ot applicable Not applicable

seltamivir in treatment doses Avoid induction with monoclonal
antibody

Consider decreasing steroids

seltamivir in treatment doses Avoid induction with monoclonal
antibody

Consider decreasing steroids
onsider Oseltamivir in Treatment
doses until donor confirmatory
tests available (see text)

Consider decreasing steroids

bserve clinically Manage according to the trans-
plant center protocol

onsider Oseltamivir in Treatment
doses until donor confirmatory
tests available (see text)

See category 2

ceived at least 2 days of appropriate antiviral therapy (AOTDTA, Australia (32))

nd should be decided case by case with the assistance of an infectious disease
Re
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(
v
p

c

(
s
r
o

(
t
T
o
w
d
H
I
d

b
t
s
i
e
r
t
u

H
o
t
r
s

u
p
N
f
r

P

F
a
f
I
i
c
r
t
p
p

I

T
p
o
p
t
r
o
b
s
r
S
I
p
o
d
o
p
t
H
b
H
d
o
a
c
r
h
d

O

P
a
a
2
a
m
t
b
a
m
d
m
t

C

T
g
i
w
t
o

6 The Journal of Heart and Lung Transplantation
Month 2009
NP) swab and throat swab for rapid test, rRT-PCR and
iral culture where available. A positive result (if time
ermits) puts the donor in category 2 above.
If time does not permit, the following scenarios are

onsidered:
A: Donor in whom there is a strong contact

household) history of exposure with no clinical
igns or symptoms of infection: Lungs should not be
ecovered . Treat donor for 2–10 days before recovering
ther organs (SABTO, AOTDTA).
B: Donor in whom there is a weak contact history

not household) with suggestive symptoms, or a
emperature �38°C: lungs should not be recovered.
reat donor for 2–10 days before recovering other
rgans.32 Treatment should be given to the recipient
hile waiting for the confirmatory testing from the
onor. If the donor testing is positive for novel 2009
1N1, a 10 day treatment course should be completed.

f confirmatory testing of novel 2009 H1N1 from the
onor is negative, treatment may be discontinued.
In scenarios A and B above, other organs should only

e used after discussion with the recipient medical
eam and the final decision lies with the implanting
urgeon weighing the balance of risks for the particular
ndividual involved and the risk of infecting the recipi-
nt. Treatment should be considered for the organ
ecipient. Posttransplantation, the clinical manifesta-
ions of the donor derived novel 2009 H1N1 influenza is
nknown.
4. Donor with a previous history of novel 2009
1N1 Influenza more than 5 days since infection
nset, and there has been full clinical recovery. Dona-
ion of all organs can proceed. NP and throat swab for
apid test, rRT-PCR and viral culture where available
hould be taken.

5. All other Donors including those from inpatient
nits where novel 2009 H1N1 influenza patients are
resent. Donation should proceed along normal lines.
P and throat swabs and BAL/sputum should be taken

rom all donors. Treatment should be given to any
ecipient of a donor proved to be positive (Figure 1).32

ATIENTS CALLED IN FOR TRANSPLANTATION

or patients with positive symptoms of fever, cough,
nd or diarrhea, one must obtain a NP and a throat swab
or rapid test, rRT-PCR and viral culture where available.
f lower respiratory symptoms present, BAL or sputum
s also recommended. If negative, transplant may pro-
eed. It is recommended that a NP and throat swab for
RT-PCR testing be obtained on all patients admitted for
ransplant to capture incubating virus at time of trans-
lant as this will require treatment doses instead of

rophylactic doses after transplant if positive. 2
MMEDIATE POST TRANSPLANT RECIPIENTS

he management of the immediate post transplant
atient will ultimately be determined by the final results
f the rRT-PCR for novel 2009 H1N1 Influenza virus
erformed on the donor and in the recipient prior to
ransplant. In cases where the donor has a positive
RT-PCR for novel 2009 H1N1 Influenza virus, the use
f induction therapy particularly with monoclonal anti-
ody should be avoided and immediate post operative
teroid doses should be lowered. The recipient should
eceive the treatment with oseltamivir for 10 days.
imilarly, if the rRT-PCR test for novel 2009 H1N1
nfluenza virus of the recipient collected prior to trans-
lant is positive, then the recipient should receive
seltamivir for 10 days. A recipient of a category 3
onor should also be considered for treatment with
seltamivir if the clinical or contact history is strongly
ositive while waiting for the confirmatory testing from
he donor. If the donor testing is positive for novel 2009
1N1 Influenza virus, a 10 day treatment course should
e completed. If confirmatory testing of novel 2009
1N1 from the donor is negative, treatment may be
iscontinued. Immediate post transplant management
f the recipients of the category 4 or 5 should proceed
ccording to the respective protocols of the transplant
enters. Chemoprophylaxis of the recent transplant is
ecommended only in the outbreak setting of the
ospital or after exposure to household contact, as
escribed below.

THER TRANSPLANT RECIPIENTS

atients who are not immediately post transplant and
dmitted for non-influenza like illness should be man-
ged as per standard of care. Routine rRT-PCR for novel
009 H1N1 Influenza virus of transplant recipients
dmitted for non-influenza like illness is not recom-
ended. Prophylaxis with oseltamivir or zanamavir in

hese patients should be considered only in the out-
reak setting of the hospital. Other recipients who are
t home and had known exposure to close contacts
ay be considered for post exposure prophylaxis for 10

ays with zanamavir or oseltamavir. The choice of drug
ay change depending on the development of resis-

ance pattern in the community.

ONCLUSIONS

he novel 2009 H1N1 Influenza virus represents a
reater challenge to cardiothoracic transplant teams as
t is a viral infection of the respiratory tract. Interaction

ith organ procurement organizations for organ selec-
ion must take into account emerging data on the use of
rgans from patients infected and treated for the novel

009 H1N1 Influenza virus.
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Improved diagnostic testing with shorter turn around
imes are needed in donor evaluation. Individual patient
ducation, prevention measures and treatment strate-
ies will also require attention to the local patterns of
nfection, availability of the novel 2009 H1N1 Influenza
irus vaccination, and emerging patterns of antiviral
esistance. Finally, efforts to contain and prevent the
ovel 2009 H1N1 Influenza virus from spreading within
he cardiothoracic transplant setting can be accom-
lished through infection control measures. The risk of

nfection within our communities is more difficult to
ackle, but the transplant team can encourage and
mpower transplant recipients by education to protect
hemselves and report early illness symptoms.
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