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Community Respiratory Virus Infections in
Immunocompromised Patients with Cancer
Estella Whimbey, MD, Janet A. Englund, MD, Robert B. Couch, MD, Houston, Texas

Community respiratory viruses, such as
respiratory syncytial virus (RSV), influenza
viruses, parainfluenza viruses, adenoviruses,
and picornaviruses, are an important cause of
respiratory disease in the immunocompromised
adult with cancer. Recent studies have
demonstrated that a minimum of 31% of adult
bone marrow transplant (BMT) recipients and
18% of adults with leukemia who are
hospitalized with an acute respiratory illness
have a community respiratory virus infection.
The temporal occurrence of these infections in
immunocompromised patients tends to mirror
their occurrence in the community. The clinical
illnesses range from self-limited upper
respiratory illnesses to fatal pneumonias,
depending on the type of virus and the type and
degree of immunosuppression. The pneumonias
may be viral, bacterial/fungal, or mixed. The
highest frequency of progression to fatal viral
pneumonia has been reported for RSV infections
in recently transplanted BMT recipients and
myelosuppressed patients with leukemia. Studies
have suggested that early therapy for RSV
pneumonia with a combination of aerosolized
ribavirin and intravenous immunoglobulin may
be of benefit. Defining effective prophylactic and
therapeutic strategies will be a challenge, given
the diversity of viruses, the wide spectrum of
immunocompromised patients with varying
vulnerability to serious community respiratory
virus disease, and the frequent presence of
other opportunistic infections and medical
problems. A combination of antiviral drugs and
immunotherapy may need to be considered for
their potential additive effect as well as to
prevent the emergence of resistant virus, as
occurs during monotherapy for influenza with
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amantadine or rimantadine. The optimal
therapies need to be defined in controlled trials;
however, it appears that a favorable response
will hinge on the initiation of therapy at an early
stage of the respiratory illness. Am J Med.
1997;102(3A):10–18. Q 1997 by Excerpta
Medica, Inc.

Over the past decade, there has been growing rec-
ognition that community respiratory viruses,

such as respiratory syncytial virus (RSV), influenza
viruses, parainfluenza viruses, adenoviruses, and
picornaviruses, are a frequent cause of serious re-
spiratory disease among immunocompromised pa-
tients with cancer.1 – 35 The emergence of these vi-
ruses in the setting of a growing population of
severely immunodeficient patients has been cou-
pled with an emergence of our knowledge of the
frequency and the seriousness of community re-
spiratory virus infections in immunocompromised
patients in general.

Prior to 1991, community respiratory virus infec-
tions were uncommonly diagnosed at M. D. Ander-
son Cancer Center (MDACC). Similar to other cancer
centers, respiratory viral disease was attributed pri-
marily to the herpesviruses (particularly cytomega-
lovirus [CMV]) and occasional adenoviruses.36 At
that time, an intensive surveillance program was ini-
tiated in collaboration with the Acute Viral Respira-
tory Disease Unit of Baylor College of Medicine. It
soon became apparent that community respiratory
viruses were a frequent cause of acute upper as well
as lower respiratory tract disease among immuno-
compromised adults with cancer.

During two consecutive winter seasons (Novem-
ber 1, 1992 to May 1, 1993 and November 1, 1993 to
May 1, 1994), community respiratory virus infections
were diagnosed in 67 (31%) of 217 adult bone mar-
row transplant (BMT) recipients hospitalized at
MDACC with an acute respiratory illness.34 This is a
minimum estimate of the frequency of these infec-
tions, since all cases were confirmed by culture
rather than by antigen detection, and serology was
not performed. These infections were due to RSV
(49%), influenza viruses (18%), picornaviruses (18%),
parainfluenza viruses (9%), and adenoviruses (6%).
The different viruses were intermingled through
these two wintertime periods, as in the community.
During the intervening warmer months, RSV and in-
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TABLE I
Pneumonias Associated with Community Respiratory

Viruses and Cytomegalovirus in 217 Adult Bone Marrow
Transplant Recipients Hospitalized* with an Acute

Respiratory Illness

Community
Respiratory Viruses Cytomegalovirus

Pneumonia 39 (18%) 9 (4%)
Deaths 20 (9%)† 5 (2%)‡

*Nov 1 to May 1: 1992–93, 1993–94.
†12/20 autologous and 8/19 allogeneic bone marrow transplant (BMT) re-
cipients died.
‡0/3 autologous and 5/6 allogeneic BMT recipients died.

fluenza disappeared from our hospital as from the
community.

The patients with community respiratory virus in-
fections were young to middle-aged adults, an age
group in which these viruses would typically cause
relatively benign, self-limited illnesses. These infec-
tions were acquired by autologous (n Å 32) as well
as allogeneic (n Å 35) transplant recipients, and by
pre-engrafted (n Å 28) as well as post-engrafted (n
Å 39) patients. However, the severity of some of the
infections, particularly RSV, was temporally related
to the time after transplant, with more severe infec-
tions tending to occur more frequently during the
early post-transplant period. During these early
years of the surveillance study, 32 (48%) infections
were acquired nosocomially. The number of noso-
comial infections has since declined considerably
through an aggressive multifaceted infection-control
strategy.37 Only one infection was acquired in the
protected environment, confirming that these infec-
tions did not primarily reflect reactivation of latent
virus, as in the case of the herpesviruses, but were
acquired exogenously.

In 28 (42%) patients, the illness remained limited
to the upper respiratory tract and was characterized
by rhinorrhea, nasal and sinus congestion, sore
throat, and/or cough. None of these patients died. In
39 (58%) patients, the illness was complicated by
pneumonia, which was either primary viral or sec-
ondary bacterial/fungal pneumonia. The overall mor-
tality rate associated with pneumonia was high
among autologous (12/20, 60%) as well as allogeneic
BMT recipients (8/19, 42%). In contrast to pneumo-
nias attributed to CMV, Pneumocystis carinii, or
fungi, 85% of these pneumonias were preceded by an
upper respiratory illness.

Autopsies were performed on 12 (60%) of the 20
patients who died. All 7 patients with RSV were doc-
umented to have extensive RSV pneumonia by his-
topathology and immunohistochemistry, one of
whom also had candida pneumonia. Two of three
patients with influenza had histopathology consis-
tent with viral pneumonia and no other pathogens
identified, as did both patients with picornavirus.
Thus, autopsy examination confirmed the pulmo-
nary invasiveness of the community respiratory vi-
ruses in adult BMT recipients.

In an era of reasonably effective prophylaxis for
CMV disease, the community respiratory viruses
have assumed a dominant role in the etiology of viral
pneumonia in adult BMT recipients (Table I). Dur-
ing these two 6-month wintertime periods, pneu-
monias associated with community respiratory vi-
ruses occurred more than four times more frequently
than those associated with CMV (18% vs 4%, respec-
tively). The overall mortality attributable to pneu-

monias associated with community respiratory vi-
ruses was more than four times as high as that
attributable to pneumonias associated with CMV (9%
vs 2%, respectively).

Community respiratory viruses are also a frequent
cause of acute upper and lower respiratory tract dis-
ease among hospitalized adults with leukemia.30 Dur-
ing an 18-month period from November 1, 1993, to
May 1, 1995, community respiratory virus infections
were documented by culture in 60 (18%) of 335
adults with leukemia hospitalized at MDACC with an
acute respiratory illness. The underlying diseases
were acute myelogenous leukemia (n Å 31), acute
lymphocytic leukemia (n Å 11), chronic myelogen-
ous leukemia (n Å 7), chronic lymphocytic leukemia
(n Å 4), and other leukemias (n Å 7). The infections
were due to influenza viruses (32%), RSV (30%), pi-
cornaviruses (17%), parainfluenza viruses (10%), ad-
enoviruses (3%), and multiple community respira-
tory viruses (8%). A total of 13 (22%) infections were
acquired nosocomially. Similar to the transplant pa-
tients, the temporal occurrence of these infections
reflected their occurrence in the community. Infec-
tions due to RSV and influenza occurred during the
cooler months of the year, whereas infections due to
parainfluenza viruses, adenoviruses, and picornavi-
ruses occurred year round.

In 22 (36%) patients, the illness remained confined
to the upper respiratory tract and was characterized
by rhinorrhea, nasal and sinus congestion, sore
throat, and/or cough. None of these patients died.
Similar to the transplant population, 38 (63%) infec-
tions were complicated by pneumonia, with an as-
sociated mortality of 47%. These pneumonias could
be distinguished because the majority (84%) were
preceded by an upper respiratory illness.

Autopsies were performed on 8 (44%) of the 18
patients with leukemia who died. In 6 cases the his-
topathology revealed viral inclusions and/or syncy-
tial cells, confirming the diagnosis of viral pneumo-
nia. The seventh patient had influenza A cultured
from lung tissue and the eighth patient had diffuse,
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TABLE II
Mortality Associated with Respiratory Syncytial Virus

Pneumonia in Adult Bone Marrow Transplant Recipients
and Adults with Leukemia

Therapy*

Mortality (%)
BMT

(n Å 23)
Leukemia
(n Å 17)

Early† 4/13 (31) 0/8 (0)
Early (noncompliant) — 2/2 (100)
Early (6 h/day) 1/1 (100) —
Late† 5/5 (100) 4/4 (100)
None 4/4 (100) 2/3 (66)
BMT Å bone marrow transplant.
*Therapy consisted of aerosolized ribavirin (20 mg/mL for 18 h/day) and
intravenous immunoglobulin (IV Ig; 500 mg/kg every other day). One patient
received aerosolized ribavirin (60 mg/mL for 2 h every 8 h) and IV Ig.
†Therapy was classified as ‘‘early’’ or ‘‘late’’ depending on whether it was
initiated ú24 h or õ24 h prior to respiratory failure requiring mechanical
ventilation, respectively.

nonspecific fibrotic pneumonitis. Three patients had
concurrent fungal pneumonias.

The significant morbidity and mortality associated
with community respiratory virus infections in pa-
tients with leukemia makes it clear that this is not a
problem unique to patients with a most extreme
global immunodeficiency, such as allogeneic BMT
recipients. Community respiratory viruses are asso-
ciated with serious pneumonias in a broader group
of patients. Other patient populations at risk need to
be identified.

RESPIRATORY SYNCYTIAL VIRUS
Of all the community respiratory viruses, RSV has

received the most attention because it has been as-
sociated with an exceptionally high frequency of fa-
tal viral pneumonia in certain subsets of patients.

BMT Recipients
Among immunocompromised adults, only spo-

radic cases of RSV disease had been reported until
1988, when Englund et al5 described serious RSV dis-
ease in 11 immunocompromised adults. This study,
together with subsequent studies of BMT recipients
at the University of Minnesota, the Fred Hutchinson
Cancer Research Center (FHCRC), and other cen-
ters, established several salient features of the dis-
ease.6,8,11,12,17 RSV was not only capable of causing
serious pneumonias in adult BMT recipients, but it
did so frequently during community outbreaks. RSV
infections in adult BMT recipients followed the same
clinical sequence as in children, with upper respira-
tory illness preceding pneumonia. The frequency of
progression to pneumonia was highest in pre-en-
grafted transplant recipients; however, the mortality
associated with pneumonia was similarly high in pre-
and post-engrafted patients. Aerosolized ribavirin
alone appeared to be of some benefit if it was started
prior to the onset of pneumonia; if it was started
after the onset of pneumonia, the mortality rate was
ú70%.

In 1992, a therapeutic trial of combination antiviral
therapy and immunotherapy for RSV pneumonia was
initiated at MDACC. Previous studies had suggested
that aerosolized ribavirin alone was not effective,
and there were promising reports of the potential
beneficial effects of immunoprophylaxis as well as
immunotherapy for RSV infections in vitro, in animal
studies, and in children.27,28,31,34,38–44 Therapy con-
sisted of aerosolized ribavirin (20 mg/mL for 18 h/
day) and intravenous immunoglobulin (IV Ig; 500 mg/
kg every other day). In the first 2 years of the study,
selected lots of IV Ig were chosen that contained sub-
stantial RSV microneutralization antibody titers
(1:2048 to 1:8102 to RSV subtype A).44

Between November 1992 and November 1995,
RSV infections were diagnosed by culture or autopsy
in 38 hospitalized adult BMT recipients.27,34 The
cases occurred during 9- to 16-week wintertime pe-
riods and accounted for a significant proportion of
the respiratory illnesses occurring among hospital-
ized adult BMT recipients (19/41 [45%], 12/55 [22%],
and 7/52 [14%], respectively). The declining fre-
quency of infections in the second and third year was
attributable primarily to a more aggressive infection-
control strategy37 and to a new policy of postponing
transplantation in patients with upper respiratory ill-
nesses.

All 38 patients presented with an upper respiratory
illness. Pneumonia developed in 23 (61%) patients
(Table II). The mortality rate was 31% among pa-
tients with pneumonia in whom combination therapy
was initiated ú24 hours prior to respiratory failure
requiring mechanical ventilation (n Å 13). In con-
trast, the mortality rate was 100% among patients
who were treated after the onset of respiratory fail-
ure (n Å 5), patients who were not treated (n Å 4),
and the one patient treated with high-dose short-du-
ration aerosolized ribavirin.45,46

Some centers have tried other treatment regimens
with varying success, including combination aero-
solized and intravenous ribavirin.47 The relative ease
of administration of intravenous ribavirin is attrac-
tive. However, in a recent trial, the mortality rate was
80% among 10 BMT recipients with RSV pneumonia
treated with intravenous ribavirin.32 The dose of ri-
bavirin used in this study was considerably lower
than that used to treat hemorrhagic fevers, raising
the question of whether a higher dose might be of
benefit at an earlier stage of the respiratory ill-
ness.48,49 Since the response to therapy will vary con-
siderably depending on the stage of the respiratory
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TABLE III
Frequency and Outcome of Pneumonia Related to Post-
Transplant Time in 46* Adult Bone Marrow Transplant
Recipients with Respiratory Syncytial Virus Infections

Time After Transplant
°1 Month
(n Å 23)

ú1 to °2 Months
(n Å 6)

ú2 Months
(n Å 17)

URI 7 (30%)† 3 (50%)† 13 (76%)†

Pneumonia 16 (70%) 3 (50%) 4 (24%)
Deaths 10 (63%) 2 (66%) 2 (50%)

URI Å upper respiratory illness.
*All 46 patients presented with a URI; 23 patients subsequently developed
pneumonia.
†5/7, 2/3, and 3/13 patients with URIs were treated pre-emptively with
aerosolized ribavirin and intravenous immunoglobulin, with resolution of the
illness.

TABLE IV
Outcome of Respiratory Syncytial Virus and

Cytomegalovirus Pneumonia in Adult Bone Marrow
Transplant Recipients

Therapy*
Mortality (%)

RSV (n Å 23)† CMV (n Å 29)‡

Early§ 4/13 (31) 7/12 (58)
Early (6 h/day) 1/1 (100) —
Late§ 5/5 (100) 11/11 (100)
None 4/4 (100) 5/6 (83)
Overall 14/23 (61) 23/29 (79)
RSV Å respiratory syncytial virus; CMV Å cytomegalovirus.
*Therapy for CMV pneumonia consisted of ganciclovir (or occasionally
foscarnet) and intravenous immunoglobulin (IV Ig; 500 mg/kg every other
day). Therapy for RSV pneumonia consisted of aerosolized ribavirin (20
mg/mL for 18 h/day) and IV Ig (500 mg/kg every other day). One patient
received aerosolized ribavirin (60 mg/mL for 2 h every 8 h) and IV Ig.
†23 consecutive cases of RSV pneumonia occurring in adult bone marrow
transplant (BMT) recipients hospitalized at M. D. Anderson Cancer Center
(MDACC) from November 1992 to November 1995.
‡29 consecutive cases of CMV pneumonia occurring in allogeneic BMT
recipients hospitalized at MDACC during 1991–1994.
§Therapy was classified as ‘‘early’’ or ‘‘late’’ depending on whether it was
initiated ú24 h or õ24 h prior to respiratory failure requiring mechanical
ventilation, respectively.

TABLE V
Outcome Associated with Pre-emptive Therapy* for Upper

Respiratory Illness in 12 Adult Bone Marrow Transplant
Recipients with Respiratory Syncytial Virus Infections

Time After Transplant
°1 Month

(n Å 7)
ú1 to °2 Months

(n Å 2)
ú2 Months

(n Å 3)

Resolution of
illness 5 2 3

Progression to
pneumonia 2 0 0

*Therapy consisted of aerosolized ribavirin and intravenous immunoglob-
ulin (500 mg/kg every other day). Aerosolized ribavirin was administered
at a dose of 20 mg/mL for 18 h/day to 5 patients (one of whom developed
pneumonia and died) and a dose of 60 mg/mL for 2 h every 8 h to 7 patients
(one of whom developed pneumonia and died).

illness as well as the type, degree, and duration of
underlying immunodeficiency, the optimal therapy
will need to be defined in controlled trials.

The risk of pneumonia and death was closely re-
lated to the time after transplant (Table III). During
these 3 years, RSV infection was documented by vi-
ral culture or autopsy in 46 adult BMT recipients (38
inpatients and 8 outpatients). Sixteen (70%) of the 23
patients who were °1 month post-transplant devel-
oped pneumonia. This is a minimum estimate, since
5 of the 7 patients with upper respiratory illnesses
who were °1 month post-transplant were treated
pre-emptively with combination aerosolized ribavi-
rin and IV Ig. These patients may have developed
pneumonia had they not been treated. In contrast,
only 4 (24%) of the 17 patients who wereú2 months
post-transplant developed pneumonia, 2 of whom
died. These 2 patients had a relapse of leukemia and
profound chemotherapy-induced myelosuppression.

There are several striking similarities between the
outcome and response to therapy for RSV pneumo-
nia with aerosolized ribavirin and IV Ig and the out-
come and response to therapy for CMV pneumonia
with ganciclovir and IV Ig (Table IV). In spite of an
intensive surveillance system for both RSV and CMV
disease, ú39% of these viral pneumonias have been
diagnosed only after the onset of respiratory failure
or death, resulting in a mortality rate approaching
100%. Even when therapy has been initiated before
the onset of respiratory failure, the mortality rates
associated with RSV and CMV pneumonia have been
high (31% and 58%, respectively). Because of the high
overall mortality rate with viral pneumonia (61% for
RSV pneumonia and 79% for CMV pneumonia), the
approach to RSV disease will probably need to be
modeled after the strategies that have been worked
out for CMV disease, namely, prophylaxis or pre-
emptive therapy at an early stage of the viral illness.
For RSV disease, pre-emptive therapy will require
treating high-risk patients who have upper respira-
tory illnesses.

During the three wintertime periods studied at
MDACC, pre-emptive therapy with a combination of
aerosolized ribavirin and IV Ig (500 mg/kg every
other day) was administered to 12 BMT recipients
with upper respiratory illnesses (Table V). Aerosol-
ized ribavirin was administered at a dose of 20 mg/
mL for 18 h/day to 5 patients and at a dose of 60 mg/
mL for 2 hours every 8 hours to 7 patients.45,46 In 10
of the 12 patients, the illnesses remained confined to
the upper respiratory tract and the patients survived;
the other 2 patients (both autologous BMT recipi-
ents) died of RSV pneumonia. One of the patients
who died had prolonged marrow aplasia due to graft
failure and developed progressive RSV pneumonia
while receiving the 6 h/day regimen. The other pa-



SYMPOSIUM ON RESPIRATORY VIRAL INFECTIONS/WHIMBEY ET AL

14 March 17, 1997 The American Journal of MedicineT Volume 102 (3A)

/ 230b 5403 Mp 14 Wednesday Apr 09 01:52 PM EL–AJM (v. 5400) 5403

tient who died had complete resolution of the respi-
ratory illness on the 18 h/day regimen and was dis-
charged home, but returned 1 month later with
fulminant RSV pneumonia and subsequently died. It
is not clear if this represented relapse of infection or
reinfection. Controlled clinical trials are needed to
evaluate the optimal pre-emptive therapy.

Patients with Leukemia
The epidemiology, clinical course, and response to

therapy for RSV infection in adults with leukemia
mirrored the findings in adult BMT recipients. Be-
tween November 1993 and November 1996, RSV was
documented by culture in 31 adults with leukemia
cared for at MDACC.31 All cases occurred during the
winter months, when RSV was prevalent in the com-
munity. As in the transplant recipients, the onset of
illness was characterized by an upper respiratory ill-
ness in all patients. The frequency of progression to
pneumonia was considerably higher among myelo-
suppressed (absolute neutrophil count °500/mL)
than among non-myelosuppressed patients, as it had
been higher among more recently transplanted,
more myelosuppressed BMT recipients. Thus, the
upper respiratory illnesses were complicated by
pneumonia in 15 (71%) of 21 patients who were mye-
losuppressed compared with 2 (20%) of 10 patients
who were not myelosuppressed. The mortality rate
associated with pneumonia in the setting of myelo-
suppression was high (53%). In contrast, none of the
10 non-myelosuppressed patients died.

Prompt therapy for RSV pneumonia with aerosol-
ized ribavirin (20 mg/mL for 18 h/day) and IV Ig at
an early stage of the pneumonia was associated with
a favorable outcome (Table II). None of the 8 pa-
tients in whom therapy was initiatedú24 hours prior
to intubation died (6 patients were myelosup-
pressed). In contrast, the mortality rate was 89%
among patients who received no therapy (n Å 3),
patients who began therapy after the onset of respi-
ratory failure (n Å 4), and patients who were unable
to tolerate the therapy (n Å 2).

Autopsies were performed on 10 adults with leu-
kemia and BMT recipients who died with RSV pneu-
monia. In all 10 cases, histopathology and immuno-
histochemical studies confirmed the diagnosis of
invasive RSV pneumonia. Three patients also had
other pulmonary pathogens.

In summary, RSV is a frequent cause of life-threat-
ening pneumonia in some subsets of adults with leu-
kemia and BMT recipients. Other high-risk patients
need to be identified. The optimal therapy and route
of administration need to be defined in controlled
trials. It appears that a favorable response will hinge
on the initiation of therapy at an early stage of the
pneumonia. In some subsets of patients with a high

frequency of progression to pneumonia, pre-emptive
therapy for upper respiratory illnesses will need to
be considered. The simplest and most effective ther-
apy is prevention, through infection-control mea-
sures and postponement or dose-modification of
chemotherapy (if feasible), in high-risk patients with
RSV upper respiratory illnesses. Whether prophylac-
tic high-titered RSV immunoglobulin will be of ben-
efit in these patients, as it has been in young children,
needs to be studied.43

INFLUENZA VIRUS
Influenza is considered to be one of the most im-

portant respiratory diseases of mankind. The Cen-
ters for Disease Control have long recommended
that immunocompromised patients receive annual
influenza vaccination or chemoprophylaxis with
amantadine/rimantadine during the influenza sea-
son.50 This has been an uncommon practice in can-
cer centers, in part because of the skepticism that
severely immunocompromised patients will be able
to mount a protective antibody response to active
immunization51–54 and in part because of the paucity
of data documenting the morbidity and mortality of
influenza in these patients.

Since 1991, we have actively looked for influenza
as part of our general surveillance for community
respiratory viruses. Similar to RSV, the occurrence
of influenza in hospitalized immunocompromised
adults has mirrored the occurrence of influenza in
the community. During three wintertime periods
lasting from 6 to 12 weeks each, influenza was doc-
umented by culture in approximately 10–30% of
adults with leukemia and BMT recipients hospital-
ized at MDACC with an acute respiratory illness.

Closer evaluation of 27 adults with leukemia and
20 adult BMT recipients with culture-confirmed in-
fluenza hospitalized at MDACC during three winter
outbreaks revealed that these illnesses were associ-
ated with significant morbidity and mortal-
ity.22,23,30,34,35 The clinical course of influenza was sim-
ilar in the two subsets of patients (Table VI).
Overall, the illness was complicated by pneumonia
in 75% of the patients and the pneumonia-associated
mortality rate was 40%. Although this mortality rate
is not as dramatically high as that of RSV pneumonia,
it is nonetheless high. The high frequency of pul-
monary complications and death highlights the need
for aggressive prophylactic strategies.

Autopsy examination of 10 patients who died with
influenza revealed a histopathology consistent with
viral pneumonia in 8 patients, 3 of whom also had
other pulmonary pathogens. The other 2 patients on
whom autopsies were performed had bacterial and/
or fungal pneumonia.
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TABLE VI
Frequency of Pneumonia and Outcome of Influenza
Among Hospitalized Adult Bone Marrow Transplant

Recipients and Adults with Leukemia

BMT
(n Å 20)*

Leukemia
(n Å 27)†

Pneumonia 14 (70%) 21 (78%)
Deaths 5 (36%) 9 (43%)

BMT Å bone marrow transplant.
*These 20 cases occurred during the winters of 1991–92, 1992–93, and
1993–94: 17 cases were type A influenza; 3 were type B influenza.
†These 27 cases occurred during the winters of 1991–92, 1993–94, and
1994–95: All were type A influenza.

TABLE VII
Outcome of Parainfluenza Virus-Associated Pneumonia

Among Hospitalized Adult Bone Marrow Transplant
Recipients and Patients with Leukemia

Therapy*

Mortality (%)
BMT

(n Å 26)
Leukemia

(n Å 6)

Early† 0/3 (0) —
Late† 2/2 (100) —
None 8/21 (38) 4/6 (66)
BMT Å bone marrow transplant.
*Therapy consisted of aerosolized ribavirin (20 mg/mL for 18 h/day) and
intravenous immunoglobulin (500 mg/kg every other day for varying dura-
tions).
†Therapy was classified as ‘‘early’’ or ‘‘late’’ depending on whether it was
initiated ú24 h or õ24 h prior to respiratory failure requiring mechanical
ventilation, respectively.

Although influenza has been studied globally for
decades, there are no guidelines for the treatment of
influenza pneumonia and it is not known whether
amantadine/rimantadine can prevent the progres-
sion of uncomplicated influenza to pneumonia in an
immunocompromised patient. Studies have sug-
gested that amantadine/rimantadine and/or ribavirin
(aerosolized or intravenous) may be of benefit.55–70

In our study, many patients were treated with
amantadine/rimantadine and a few patients also re-
ceived ribavirin. However, this was not done in a
systematic manner (in part because of an inability to
diagnose these illnesses in a timely manner), and the
efficacy of therapy could not be evaluated. Never-
theless, several important findings emerged. Similar
to viral pneumonias caused by RSV and CMV, anti-
viral therapy was not of benefit if it was initiated
after the onset of respiratory failure. Also, similar to
immunocompetent patients, a significant proportion
of immunocompromised patients treated with aman-
tadine/rimantadine alone developed resistant strains
of virus, suggesting that amantadine/rimantadine
alone may not be an option for the therapy of influ-
enza A in these patients.71–74 Effective therapeutic
regimens for influenza virus pneumonia need to be

established for immunocompetent as well as immu-
nocompromised patients. A combination of antiviral
drugs (such as rimantadine, ribavirin, and/or neura-
minidase inhibitors) needs to be investigated, as well
as the potential additive benefit of immunother-
apy.75,76

There have been other reports of influenza in im-
munocompromised adults that have not documented
such a high frequency of pulmonary complications
and death.2,7,18 This wide spectrum of observations
probably reflects the wide spectrum of immunocom-
promised patients being studied. The morbidity and
mortality of influenza, as well as the other commu-
nity respiratory viruses, appear to be related to the
type, degree, and duration of immunosuppression. In
less immunocompromised patients, the clinical
course of influenza may be more comparable to that
in immunocompetent persons. It is also noteworthy
that, unlike RSV, influenza viruses undergo frequent
antigenic variation and prevalent types and sero-
types vary, so the morbidity and mortality may be
expected to vary from year to year.

PARAINFLUENZA VIRUSES
Parainfluenza viruses rarely cause more than a

self-limited upper respiratory illness in adults. The
importance of parainfluenza viruses as a cause of
life-threatening pneumonia in severely immunocom-
promised adults was highlighted in two studies from
the University of Minnesota and MDACC in the early
1990s, describing 12 and 8 adult BMT recipients, re-
spectively 15,19

The epidemiology, frequency, and clinical course
of 61 adult BMT recipients with culture-confirmed
parainfluenza virus infection who were cared for at
MDACC over a 3-year period from January 1991 to
September 1994 were recently reviewed.33 The over-
all frequency of infection was 5%, which was similar
to the 2% frequency noted in the University of Min-
nesota study. Although these infections occurred
throughout the year, most cases occurred in the
spring or summer. More than half (53%) of the cases
occurred in the spring and summer of 1994, high-
lighting the need to anticipate outbreaks of infec-
tions. During this outbreak period, parainfluenza vi-
ruses were isolated from one third (32/96) of the
adult BMT recipients hospitalized with an acute re-
spiratory illness.

The clinical course and outcome of parainfluenza
virus infection among hospitalized patients with leu-
kemia have mirrored the experience with hospital-
ized BMT recipients.30,33 Among 45 consecutive BMT
recipients and 9 consecutive patients with leukemia
(all myelosuppressed) who were hospitalized with
parainfluenza virus infections, the illness was com-
plicated by pneumonia in 26 (58%) and 6 (66%) cases,
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respectively. More than 80% of the pneumonias were
preceded by an upper respiratory illness. The overall
mortality rate with pneumonia was high: 39% and
66%, respectively.

Autopsy examination of 7 patients revealed a his-
topathology consistent with viral pneumonia in 6 pa-
tients and diffuse fibrotic pneumonitis in the seventh
patient. Four patients had serious concurrent oppor-
tunistic infections, a finding that highlights the pro-
found immunodeficiency of these patients.

There is no established therapy for parainfluenza
virus infections. In vitro data and anecdotal reports
have suggested that ribavirin may be of benefit. In
the University of Minnesota study, 9 patients were
treated with aerosolized ribavirin without apparent
benefit. In this study, 3 BMT recipients with pneu-
monia were treated promptly with a combination of
aerosolized ribavirin and IV Ig and survived (Table

VII). However, 15 (47%) patients survived without
antiviral therapy, suggesting that many pneumonias
were self-limited viral pneumonias and/or bacterial /
fungal superinfections. The significant number of
pneumonias that resolved with antibacterial/antifun-
gal therapy alone as well as the high frequency of
concurrent opportunistic infections (which may
mask a potential benefit of therapy) make it clear
that therapeutic trials for parainfluenza virus-asso-
ciated pneumonia will need to be controlled. Ther-
apeutic trials will also require the routine availability
of a rapid diagnostic test for parainfluenza virus, as
is currently available for RSV, since culture results
frequently become available only after the onset of
respiratory failure.

ADENOVIRUSES
Adenoviruses have been the most extensively

studied community respiratory virus in immunocom-
promised patients.3,13,21 Adenoviruses are distin-
guished from the other community respiratory vi-
ruses because they are DNA, rather than RNA,
viruses and are thought to be acquired endogenously
by reactivation as well as exogenously. Adenovi-
ruses typically cause a wide range of clinical syn-
dromes, including respiratory tract disease, urinary
tract disease, enterocolitis, hepatitis, encephalitis,
and disseminated disease.

Between March 1991 and May 1995, adenoviruses
were cultured from the respiratory tract of 28 adult
BMT recipients cared for at MDACC.24 Fifteen (54%)
patients survived, including 10 patients with upper
respiratory illnesses and 5 patients with pneumonia
(one of whom was treated with intravenous ribavi-
rin). Thirteen (46%) patients died, including 7 pa-
tients with pneumonia and 6 patients with dissemi-
nated disease. The majority of the pneumonias were
not preceded by an upper respiratory illness. Seven

patients who died were treated with intravenous ri-
bavirin without apparent benefit; however, in all
cases, therapy was initiated after the onset of dis-
seminated disease or multi-organ failure. Risk fac-
tors for fatal disease included the isolation of ade-
novirus from multiple sites and prolonged shedding.
Other risk factors need to be identified and rapid
diagnostic tests need to be developed so that pa-
tients can be recognized early for potential therapies.
The optimal therapy needs to be defined, including
the role of immunoglobulins and adoptive immuno-
therapy with donor leukocytes.77

PICORNAVIRUSES AND CORONAVIRUSES
Our understanding of the role of picornaviruses

(rhinoviruses and enteroviruses) in the immunocom-
promised patient is minimal. Since 1991, ú130 pi-
cornavirus infections have been identified among
our adults with leukemia and BMT recipients; ú90%
of the isolates tested thus far have been rhinoviruses.
In the majority of these patients, the illnesses have
been limited to the upper respiratory tract or have
been complicated by pneumonias, which appear to
have been bacterial or fungal in origin. However,
some patients have had a clinical course consistent
with viral pneumonia and have died of unexplained
interstitial pneumonias. Analysis of this experience
is under way.

Coronaviruses, which are one of the most frequent
causes of acute respiratory illness in the community,
are difficult to isolate in clinical specimens and have
not been systematically looked for in immunocom-
promised patients.

CONCLUSION
Immunocompromised patients do not live on a

protected island. They are part of the community and
are susceptible to the same respiratory viral infec-
tions that so frequently afflict the other members of
the community. In some subsets of immunocom-
promised patients, these commonplace, otherwise
trivial illnesses may be associated with serious mor-
bidity and mortality. For most of these viruses, there
are only limited means of identifying infections in a
timely, clinically useful manner and there are almost
no guidelines for effective prevention and treatment.
In addition, there are few therapeutic options to
choose from and their efficacy has not been estab-
lished.

Because of the large number of patients who are
seriously ill with these diseases, effective prophylac-
tic and therapeutic regimens need to be defined. This
will be a challenge, since there is a wide diversity of
viruses, each of which needs to be approached in-
dividually, and there is a wide range of immunocom-
promised patients with varying vulnerability to seri-
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ous community respiratory virus disease. Even
within a particular subset of patients, such as leu-
kemia patients and BMT recipients, there is a wide
range of vulnerability to serious disease that is often
in a state of flux, reflecting their worsening or im-
proving immunodeficiency. Further confounding the
clinical picture is the frequent presence of other se-
rious opportunistic infections and medical problems.
To conduct the controlled trials needed to define ef-
fective prophylactic and therapeutic regimens, many
of these complex problems will need to be addressed
collaboratively by the multiple medical centers car-
ing for these patients.
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