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Abstract

Context: Cancers are among the gravest causes of the intensive immunodeficiency and provide favorable conditions for severe
respiratory tract infections.
Evidence Acquisition: Using various keywords related to the subject matter, articles were analyzed in PubMed and appropriately
selected for review.
Results: In patients with cancer, some viral respiratory infections such as HRSV, Influenza virus, HCMV, HMPV and HPIV are prevalent.
Conclusions: Viral respiratory infections in cancer patients are common and can worsen the patients’ condition and disrupt the
treatment process. Therefore, prevention and treatment of respiratory viral infections in cancer patients is important.
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1. Context

The accumulated evidence has supported involvement
of viral respiratory infections in upper and lower respi-
ratory tract illness around the world (1). In healthy per-
sons, by the age of 2 - 60 years, these infections are usually
suppressed by the host‘s immune system, symptoms are
limited to upper respiratory tract and infected individu-
als only experience slight and transient common cold-like
symptoms (2). However, in children younger than 2 years,
adults older than 65 years, patients with chronic lung dis-
ease, neuromuscular disease, airway anomalies, asthma or
hemodynamically significant congenital heart disease and
also in immunocompromised patients, the respiratory
symptoms are more prevalent, severe and life-threatening
(3-5). There are different agents causing immunodefi-
ciency in human body. Among these, some types of can-
cers, especially hematological malignancies (e.g. chronic
lymphoid leukemia and chronic myeloid leukemia) are
among the important causes of the intensive immunode-
ficiency and provide favorable conditions for severe acute
respiratory tract illnesses by directly affecting the immune
system (6-10). This article reviews the importance of viral
respiratory agents in some types of cancers.

2. Evidence Acquisition

In this review, decided decision has been made to take
a glance at the prevalence of viral respiratory infections in
cancer patients. Using keywords such as cancer, virus and
respiratory infection, a PubMed search was conducted to

find high quality articles pertaining to the central theme
of this paper.

3. Results

3.1. Human Respiratory Syncytial Virus (HRSV)

Human respiratory syncytial virus (HRSV) is interna-
tionally classified as a member of pneumovirus genus
from the subfamily of pneumovirinea and this subfamily
is a subset of the virus family called paramixoviridea. This
virus is divided into two major antigenic groups A and B
on the basis of the G protein variability. The genome of
the virus is a linear single stranded negative-sense RNA
molecule containing 10 genes which encodes 11 proteins
(2, 11, 12). M protein acts as a bridge between the envelope
and ribonucleoprotein (RNP) of the virus and keeps these
two parts tightly together, and cooperates in assembly and
budding of the virion (12, 13). M protein also binds simul-
taneously to cellular actin (the main component of cell cy-
toskeletal microfilaments) and the viral RNPs, facilitating
transport of these viral structures to the cellular plasma
membrane location (14).

HRSV can cause upper and lower respiratory tract ill-
ness in all ages but the site of infection and severity of
symptoms changes by the age and health status (4). HRSV
is defined as the agent of childhood acute bronchiolitis
and pneumonia around the world, with a frequency of 12%
- 52%. Especially, in hospitalized children younger than 2
years, this frequency is estimated about 50% - 90% in acute
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bronchiolitis and 5% - 40% in pneumonia (15). 90% of chil-
dren are infected with RSV during the first 2 years of life
and up to 40% of them will develop acute lower respira-
tory tract infection (LRTI). In the United States, from 1980
to 1996, bronchiolitis, caused by RSV, was a common agent
of hospitalization of infants less than one year of age, with
the rate of more than 100,000 per year (16). In a study
in 2005, the worldwide incidence of HRSV-associated ARTI
in children younger than 5 years was evaluated about 33.8
million new episodes with at least 3 4 million episodes of
LRTI necessitating hospital admission. About 66,000 to
199,000 children younger than 5 years died of HRSV asso-
ciated acute lower respiratory tract infection in 2005, of
which 99% occurred in developing countries (17). In Iran,
HRSV is responsible for 20% acute respiratory infection in
younger children (18-20). Infection by this virus is consid-
ered as one of the most important causes of seasonal res-
piratory complications in adults (2). 25% of mortality at-
tributed to respiratory infections in cold seasons is due
to HRSV, which in this respect is like influenza virus. Ap-
proximately 80% of mortalities caused by respiratory in-
fection of HRSV occur in the elderly. General symptoms
include fever, headache, myalgia, sneezing, sore throat,
dry cough, rhinorrhea, bronchitis and otalgia, but the in-
fection can spread to the lower respiratory tract of the
risk groups mentioned above, which subsequently leads
to wheezing, tracheobronchitis, severe bronchiolitis and
pneumonia (2).

HRSV infection can cause considerable morbidity and
mortality in leukemia patients. However, treatment with
aerosolized ribavirin may prevent spreading of infection
to the lower respiratory tracts and developing pneumonia
in patients at the stage of upper respiratory tract infection
(URTI).

Torres et al worked on outcomes of HRSV infection in
leukemia patients. 52 patients with the median age of 47
years (range from 1-83 years) were evaluated, from which
34 patients (65%) were male and 34 patients (65%) had
acute leukemia. 46 patients were admitted to the hospi-
tal of which 27 (52%) developed pneumonia secondary to
HRSV. 5 (19%) out of the 27 cases died because of pneumo-
nia. There was a trend toward a higher rate of progres-
sion from URTI to pneumonia in males compared to fe-
males (74% vs 56%). Viral and bacterial co-infections were
diagnosed in nine (17%) of all patients five of which in-
volved the lung (21). In a study performed between 2004
and 2009 on the molecular epidemiology of HRSV sub-
groups A and B in Irish adults with hematological malig-
nancy, a total of 980 samples were evaluated for infec-
tion by this virus via immunofluorescence, from which
60 evaluable samples were HRSV-positive. The patients
had various blood malignancies covering chronic myeloid

leukemia (10 cases), chronic lymphocytic leukemia (10
cases), acute lymphoblastic leukemia (10 cases), acute
myeloid leukemia (9 cases), non-Hodgkin‘s lymphoma (8
cases), multiple myeloma (7 cases), mantle cell lymphoma
(2 cases), and aplastic anemia (2 cases). Nearly 50% (n =
31) of these patients were hospitalized for treatment with
aerosolized ribavirin because of severe complications of
HRSV infection. The A subgroup frequency was 52% versus
48% for subgroup B. Among the eight genotypes of HRSV
A, two of them GA2 and GA5 were observed in this study.
The only identified genotype from subgroup B was the BA
genotype (22).

In 1997, Mazzulli et al. performed a molecular charac-
terization study on a nosocomial outbreak of HRSV in an
adult leukemia-lymphoma ward in the PMH cancer hospi-
tal. BAL samples were collected from 45 patients and then
cultured on rhesus monkey kidney (RMK), MRC-5 and HEp-
2 cell lines. Six cultures were positive for HRSV of which 5
cultures also had positive results by direct immunofluores-
cence staining. Then RT-PCR was performed on BAL speci-
mens and RNAs extracted from the HRSV positive cultures.
Test results were positive for 5 of the 6 cultures and also for
two additional BAL specimens. After sequencing six GB3
and one GA5, genotypes were discovered by genotyping.
Four patients died 23 - 64 days after onset of respiratory
symptoms (23).

Moreira et al performed an epidemiological and
methodological study of HRSV detection among children
and patients with hematological malignancies receiv-
ing hematopoietic stem cell transplant (HSCT). In this
study, 102 samples were collected from 67 HSCT recipients
among whom there were 19 (28.8%) leukemia cases, 22
(33.3%) lymphoma cases and 25 (37.9%) cases with other
hematological malignancies who had 4 (22.2%), 7 (38.9%)
and 7 (38.9%) positive HRSV samples respectively (Table 1).
Two separate episodes of HRSV occurred in one of these
patients in 2008 (24). From January 16 to February 4, 2004,
6 RSV infected patients with hematological malignancies
were admitted to an adult HSCT unit with the ages of 41, 26,
61, 62, 61 and 67 years who had cutaneous T cell lymphoma,
nodular sclerosing Hodgkin disease, multiple myeloma,
CML, mantle cell lymphoma and CML respectively, from
which the second and the last (33%) developed URTI and
other four patients (67%) developed HRSV-associated pneu-
monia. Two of these cases died due to the pneumonia
(25).

In another study (Small et al. 1994 - 2001), 548 pa-
tients, who had received HSCT, were evaluated for HRSV in-
fection. Among them 48 allogeneic HSCT patients had a
positive result for HRSV infection by direct fluorescent an-
tibody test (DFA), enzyme immunoassay (EIA) and Conven-
tional cultures in rhesus monkey kidney cells, of whom 37
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patients had hematological malignancies including CML
and CLL (11 cases), acute leukemia (22 cases), lymphoma (3
cases) and multiple myeloma (1 case). In this study, twenty-
five HRSV infected patients developed lower respiratory
tract disease (LRTD) and pneumonia. Sixteen of them had
hematological malignancies. Three patients died due to
pneumonia (26). During eight consecutive winters 1992 -
2000, HRSV infection was investigated in 249 hospitalized
women with breast cancer who had received autologous
blood and marrow transplant. By means of ELISA, indirect
immunofluorescence and cell cultures (Madin–Darby ca-
nine kidney cells, rhesus monkey kidney continuous cell
line (LLC-MK2), human laryngeal tumor cells (Hep-2) and
human embryonic lung fibroblasts (WI-38)), HRSV infec-
tion was detected in nine patients. Six of these patients de-
veloped pneumonia and two of them died due to the pneu-
monia (27).

The natural history of HRSV infection in cancer and
transplant patients was studied by Anaissie et al from Oc-
tober 3, 1997 to October 14, 1998. Nasopharyngeal wash,
BAL and lung biopsy samples were collected from 190 can-
cer patients with the median age of 58 years, prior to
chemotherapy. 147 (77%) patients were considered as mul-
tiple myeloma (MM). Samples were cultured in tubes con-
taining human diploid embryonic lung (MRC-5) fibroblast
cells and were checked daily for the characteristic RSV cy-
topathic effect (CPE). Cultures with CPE were considered
HRSV positive if they were confirmed by an indirect im-
munofluorescence test. Samples which had a negative cul-
ture but a positive IFA result also considered as positive.
HRSV infection was totally positive in 56 of 147 MM patients
of whom 6 (11%) developed pneumonia, 5 (9%) were trans-
ferred to intensive care unit (ICU) and 3 (5%) died within 30
days of therapy (28).

Other studies also have reported high incidence of
HRSV in a variety of age groups. Roghmann et al. inves-
tigated respiratory viral infections (RVI) in 62 outpatient
adults who had undergone SCT. 37 episodes of respiratory
symptoms were observed in 35 (56%) patients. Nasopharyn-
geal aspirates were taken from each episode at the onset
of respiratory symptoms and were subsequently tested for
respiratory viruses using culture and RT-PCR. Viral respira-
tory tract infections were confirmed in 22 episodes. RSV
was discovered in 9 episodes 6 of which developed URI and
3 remaining episodes led to LRI. Other viruses included Flu
B, HPIV3, Flu A and picornavirus which resulted in 3, 5, 1 and
3 episodes, respectively. All of these episodes led to URI and
just Flu B virus caused 2 LRI cases (29).

In another investigation by Benites et al. on acute
RVI in pediatric cancer patients receiving chemotherapy,
104 children under 21 years of age suffering from differ-
ent malignancies with dominancy of ALL and osteosar-

coma were examined for acute RVI. Collected nasopharyn-
geal aspirates were tested for RVI by rapid test (for in-
fluenza virus) and multiplex real-time PCR. Results showed
that rhinovirus, RSV A and B, HMPV A and B, influenza B,
coronavirus 229, coronavirus 43, influenza A, coronavirus
63, parainfluenza and influenza A/H1N1 were responsible
for acute RVI (30). Clinical outcomes of HRSV infection
also were studied among immunocompromised outpa-
tient children with hematologic malignancy, solid organ
transplant or hematopoietic cell transplant. The majority
of HRSV infections (n = 37, 69%) were identified in hemato-
logic malignant cases among which 16, 27, 24 and 2 cases
showed fever, cough, rhinorrhea and wheezing, respec-
tively which were higher compared to transplant recipi-
ents. Also one hematologic malignant patient was admit-
ted to ICU due to HRSV infection (31).

3.2. Influenza Virus

Influenza viruses are respiratory pathogens from the
family of orthomixoviridea and genus Orthomyxovirus
which are categorized into types A, B and C based on the
variation in their nucleoprotein (NP) and M1 antigens (32,
33). Influenza viruses have a segmented negative-sense
single stranded RNA genome (34). In Influenza A and B
viruses, the genome contains eight segments of ssRNA but
influenza C virus contains only seven segments of ssRNA
(35, 36).

Influenza symptoms usually appear 1 to 3 days after
being infected and often include: fever, dry cough, tired-
ness/extreme exhaustion, dyspnea, wheezing, headache,
muscle and joint pain, sore throat and stuffy nose (37-
39). Most people recover within a week but cough and
tiredness may persist. Infected persons can disperse in-
fluenza to others one day before they become sick and 5 -
10 days after they become sick for adults and even longer
for young children (40, 41). Influenza can escape from the
human immune response due to rapid antigenic shift and
drift (42). Because of this transient immunity, influenza
can persist in small populations and sicken persons in all
ages especially children younger than 2 years, adults older
than 60 years, immunocompromised patients and preg-
nant women in whom the disease is more severe and fa-
tal, and can develop severe pneumonia (43-46). Due to sev-
eral genome rearrangements happening among influenza
subtypes, infection by this virus has led to four pervasive
pandemics (1918-1919 A(H1N1)–1957 A(H2N2)-1968 A(H3N2)-
2009 A(H1N1)) (47-50).

In a cohort study by L. Souza et al, the pandemic H1N1
influenza A infection (2009) was investigated in 44 hospi-
talized cancer patients (median age 14.5, range 3 - 69 years)
all of whom had an influenza-like illness. After screening
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by indirect immunofluorescence and real-time RT-PCR, in-
fluenza infection was confirmed in 24 patients. Hemato-
logic malignancy was observed in 18 (75%) of these patients,
whereas solid tumors were observed in 6 (25%) patients.
13 (54%) patients were transferred to intensive care unit
(ICU). 10 (41.6%) needed mechanical ventilation. The overall
mortality in this study was about 21% (n = 5) (51). A group
of scientists surveyed chest computed tomography (CT)
scans in 8 influenza infected neutropenic cancer patients
with fever and severe pneumonia. Respiratory failure was
diagnosed in six (75%) of these patients and all of them
were transferred to the intensive care unit (ICU). Four pa-
tients required invasive mechanical ventilation. From all
patients, five developed pneumonia, two had CT scans in-
dicating bronchitis and bronchiolitis, and others had signs
of chronicity. Two patients died due to refractory hypoxia
secondary to pulmonary alveolar hemorrhage and acute
respiratory distress syndrome (ARDS) (52).

Tasian et al. performed a study on morbidity of in-
fluenza infection in children with cancer. The patients
had various cancer types including acute lymphoblastic
leukemia (10 patients), acute myelogenous leukemia (1 pa-
tient), Hodgkin lymphoma (1 patient), non-Hodgkin lym-
phoma (1 patient), Langerhans cell histiocytosis (2 pa-
tients), Wilms tumor (2 patients), osteosarcoma (2 pa-
tient), rhabdomyosarcoma (2 patients), neuroblastoma (3
patients), and brainstem glioma (1 patient). About 63% of
these patients had lymphopenia. The infection was de-
tected in Nasal wash specimens, BAL fluid, endotracheal
tube aspirations, lung biopsies, and nasal swabs using di-
rect fluorescent antibody (DFA) testing, viral culture and
real time RT-PCR. Twenty-four influenza infected pediatric
cancer patients (20 influenza A and 4 influenza B cases)
with 27 clinical encounters were diagnosed. Two-thirds of
patients were hospitalized due to severe respiratory symp-
toms. Primary influenza pneumonia occurred in three
children. Mechanical ventilation was needed for 4 (15%)
clinical encounters. Six patients had oxygen requirement
for up to 30 days. No patients died during this study (53).
In January 2011, a nosocomial outbreak of pandemic in-
fluenza A (H1N1pdm09) in hematologic patients was inves-
tigated for detection of oseltamivir resistant (OST-r) vari-
ants. 134 nasopharyngeal swabs, bronchoalveolar washes
or respiratory secretions were collected from 76 hospital-
ized patients (age range: 23 - 76 years) and multiplex real
time RT-PCR was done for matrix gene in order to distin-
guish influenzas A and B. Then influenza A positive sam-
ples were searched for H1N1pdm09 subtype using a fast
real time PCR system and at last oseltamivir resistant vari-
ants were determined by means of RT-PCR and Sanger se-
quencing. Totally, 23 (30.2%) out of 76 patients were pos-
itive for H1N1pdm09 infection. Six of these patients with

ages 76, 50, 39, 42, 65 and 24 years were suffering from
Non Hodgkin lymphoma, diffuse large cell Lymphoma,
non Hodgkin lymphoma, acute myeloid leukemia, mul-
tiple myeloma and acute lymphoblastic leukemia respec-
tively. Three of them developed acute respiratory distress
syndrome and required intubation and mechanical venti-
lation, and eventually died because of fatal influenza pneu-
monia. Three patients were infected by OST-r variant (54).
Redelman-Sidi et al. investigated this infection in cancer
patients and hematopoietic stem cell transplant recipi-
ents. Nasopharyngeal swabs taken from 394 patients (age
range of 3 - 80 years) were analyzed using DFA, culture in
RMK cells and real time RT-PCR (for detection of viral load).
The H1N1pdm09 was detected in 45 (11%) of these patients.
96 of 394 patients were HSCT recipients among whom 43
were with hematologic cancers and 16 were with solid tu-
mors. 22% (n = 21) of the HSCT recipients were positive for
H1N1pdm09 6 of whom developed LRTI. One patient with
multiple myeloma was transferred to intensive care unit.
No deaths occurred due to influenza infection (55). In a
study GONZALEZ et al. searched for community respiratory
virus infections (CRVI) in 224 BAL samples taken from 204
hematological malignant patients. CRVIs were detected in
21 cancer patients including 4 AML, 7 ALL, 6 non-Hodgkin’s
lymphoma, 2 Hodgkin’s disease, 1 CLL and 1 neuroblastoma
cases using culture in human fibroblasts (MRC5), human
epithelial cells (Hep-2 and A-549) and Madin-Darby canine
kidney cells (MDCK) cell lines and then were confirmed
by immunofluorescence. Experiment results specified 8,
8, 3, 2 and 1 episodes of respiratory infections caused by
influenza A virus, enterovirus, adenovirus, parainfluenza
virus and rhinovirus, respectively. 15 cases of URTI occurred
of which 5 were due to influenza, 5 were due to enterovirus,
2 were due to adenovirus, 2 were due to PIV and 1 was due
to rhinovirus. Influenza A infection caused pneumonia in
7 patients and 4 of those led to death. Other 3 viruses,
namely enterovirus, adenovirus and parainfluenza virus,
were known as the cause of 6, 3 and 1 pneumonia cases re-
spectively. Five patients died due to enteroviral pneumo-
nia and two died because adenoviral pneumonia. No pneu-
monia or deaths were reported following rhinovirus infec-
tion (56).

Porter et al, reported several cases of RVI in 118 cancer
patients (54 leukemia or lymphoma, 46 carcinoma and 18
sarcoma) who were died with malignant tumors. Autop-
sies taken from respiratory tract of all cases were exam-
ined by cell culture and Immunoenzyme staining. Viral
antigens were found in 8 of all samples of which 5 were
influenza A, one was influenza B, 2 were RSV and one was
coinfected by HPIV1 and CMV. Diffuse alveolar damage was
observed in one influenza A case, one influenza B case, two
RSV cases and the last coinfected case. Clinical lung dis-
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ease also was confirmed in all cases but one influenza case.
Two deaths were due to diffuse alveolar damage and Pneu-
monia caused by influenza A. Respiratory failure by each
of other detected viruses led to one death (57). In an epi-
demiology study of viral pneumonia in 38.5 - 70.5 year old
adults, etiologic agents of pneumonia were identified by
using FilmArray respiratory panel assay. Of the 284 adults
with proven viral pneumonia, 95 (33.5%) had an active ma-
lignancy and the most frequent viral etiologies were in-
fluenza (24.3%), rhinovirus or enterovirus (23.6%), PIV (13%),
and RSV (10.6%) (Table 1). The majority of patients with mul-
tiple viral infections had active malignancy. Fifty-eight of
malignant patients were admitted to ICU following viral
pneumonia (58). In another study, frequency of respiratory
viral infections among children suffering from febrile neu-
tropenia caused by cancer chemotherapy was surveyed by
in-house real-time PCR. The most frequent viral infections
were covering rhinovirus (n = 21, 24%), human Coronavirus
(n = 7, 8%), influenza (n = 4, 5%), HRSV (n = 3, 3%), HPIV (n = 3,
3%), and HMPV (n = 2, 2%) (59).

3.3. Human Cytomegalovirus (HCMV)

Cytomegalovirus infection is known as an important
cause of mental retardation in children and multi organ
failure and lethal systemic infection among immunocom-
promised patients (60-63). CMV is classically located in
cytomegalovirus genus from betaherpesvirinea subfamily
of herpesviridea family. This virus is also known as hu-
man herpes virus 5 (HHV-5). The viral genome is a double
stranded linear DNA which is encapsidated in an icosahe-
dral capsid and a lipid bilayer envelope containing viral
surface glycoproteins has covered this nucleocapside. (64).
The viral capsid proteins include MCP, CAP, TRI2, and SCP.
Major tegument proteins consist of pp65, RR1, pp150, LTP,
pp71 and VPK. The most important envelope glycoprotein is
gB protein which mediates attachment to heparin sulfate
and assists with gH and gL proteins in fusion with host cell
membrane (65-73).

CMV infection should be considered as a causative
agent of pneumonia in non-transplanted cancer patients,
particularly if steroids are a component of their therapy.
A study was performed on diagnosis and treatment of
pulmonary opportunistic infections (Pneumocystis carini
and CMV) in hematological malignant patients. These in-
fections were discovered in sputum and lung biopsy sam-
ples collected from a total of 58 malignant patients by PCR,
of which 7 (12.1%) cases were positive for Pc and 5 (8.6%) for
CMV all of whom developed pneumonia. Totally 12 patients
died because of respiratory failure. 6 of these were due to
CMV (4 cases) and mucor pneumonia (2 cases), and the re-
maining 6 deaths were due to underlying malignant dis-
eases. In 7 PCR positive Pc infected patients, early treat-

ment was effective in all of them and the deaths occurred
following this infection were due to pathologic effects of
CMV and mucor mycosis (one case with CMV only and one
case with CMV and mucor coinfection). For CMV despite an-
tiviral therapy, 3 of 5 PCR positive patients died from pneu-
monia. In addition, the level of fungal β-glocan in blood
indicated mycotic pneumonia in nine of all patients and
the treatment was effective in 7 of them (74). Chang et al.
reported a case series of CMV infection in non-transplant
patients (age range: 29 - 86) with hematologic malignan-
cies. Serum and biopsy samples were collected from these
patients. Then using clinical symptoms, radiographic re-
sults and laboratory tests, 20 episodes of infection were ex-
amined in 17 patients overtaken blood malignancies. Labo-
ratory methods included histopathology, immunofluores-
cence, enzyme immunoassay and shell vial culture, which
were used for detection of CMV inclusion bodies, pp65 anti-
gens, CMV specific IgM or IgG in serum and shedding in
BAL fluid, respectively. CMV infection occurred in 12 of 20
episodes. 10 patients had a positive CMV antigen assay. 7
patients developed pneumonia caused by CMV-D subtype
and also their BAL samples resulted in positive culture.
Among 17 patients, 6 survived within a 4 - 14 month follow
up, one patient lost to follow up, and the remaining 10 pa-
tients died within a < 1 - 27 month period when CMV-D was
the causative agent of two deaths. One death was due to
CMV pneumonia (75).

3.4. Human Metapneumovirus (HMPV)

A considerable part of lower respiratory tract failures
caused by viruses can be attributed to human metap-
neumovirus (HMPV). This virus is a member of metap-
neumovirus genus from pneumovirinea subfamily from
paramixoviridea family and this family is a subset of the
mononegavirals order. HMPV is a pleomorphic virus which
is 150 - 600 nm in diameter. HMPV, like other members
of paramixoviridea, contains a single stranded negative-
sense RNA molecule. The gene order of virus (from 3’
to 5’) is N(nucleoprotein)- P(phosphoprotein)- M (matrix
protein)- F (fusion protein)- M2(cods for M2-1 and M2-2)-
SH(small hydrophobic protein)- G(attachment protein)-
L(viral polymerase) (76-78).

Seroprevalence of HMPV among children with the age
of 5 years is almost 100%. In a study by Walsh et al, the pro-
portion of HMPV infection was between 3% - 7.1% in adult
individuals (79). In this study HMPV infection was associ-
ated with hospitalization because of acute RTI and the in-
cidence of infection in the hospitalized patients was 4.3%
- 13.2% (80). In another study by widmer et al. the rate of
hospitalization due to HMPV acute RTI was 4.5%. From the
clinical aspect, most patients admitted with cough, nasal
congestion and dyspnea. More severe symptoms include
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purulent cough, wheezing, fever, sore throat, bronchitis,
bronchiolitis, pneumonia, conjunctivitis and otitis media
(81).

HMPV has been reported as a prevalent cause of respi-
ratory failure among cancer patients. Williams et al. (1999 -
2004) compared this infection with other respiratory viral
infections in adults with hematological malignancy (age
range: 20 - 72). Nasopharyngeal aspirations and BAL sam-
ples from 251 episodes of respiratory infection in 128 ma-
lignant patients were surveyed for viral etiologies using di-
rect immunofluorescence assays (DFA), cultureed in LLC-
MK2 cells and RT-PCR. Among 22 patients who tested pos-
itive for HMPV, 20 had URTI, 9 developed LRTI as pneu-
monia which led to 3 deaths. The number of pneumonia
caused by other detected infections including influenza,
RSV, PIV1&3, adenovirus, rhinovirus and enterovirus was
20, 11, 6, 5, 0 and 2 cases and the number of deaths which
occurred due to the first four infections was 4, 3, 2 and 2
cases and no deaths were associated with latter two infec-
tions (82). In another study, data acquired from analyz-
ing 2795 nasopharyngeal swabs and bronchoscopy speci-
mens of 2125 patients with solid tumors, leukemia, lym-
phoma and other hematological disorders were investi-
gated for HMPV infection. Applied laboratory methods in-
cluded DFA and real-time PCR. HMPV infection was diag-
nosed in 51 patients. No severe respiratory symptoms were
caused by HMPV but one patient died due to coinfection
with RSV and toxoplasma (83).

3.5. Human Parainfluenza Virus (HPIV)

Human parainfluenza virus (HPIV) is a prevalent cause
of upper and lower respiratory failure chiefly in infants
and young children (84). There were more than 5 million
LRI cases each year during 1980 - 86 in the United States in
children younger than 5 years. HPIVs 1 - 3 had been iden-
tified in about one-third of these infections (85-87). Most
children with the age of 6 - 10 years have evidence of past
infection (92). 3% - 18% of all admissions to pediatric hospi-
tals are due to acute respiratory infections (ARTI) and HPIV
infection was detected in 9% - 30% of these patients (87-
89). LRI causes 25 to 30% of deaths in childhood and HPIV
causes at least 10% of these LRIs. Mortality caused by HPIV
often is seen in young infants, immunocompromised pa-
tients and the elderly (1).

In a study by lewis et al. (1991 - 1994) the rates of de-
veloping parainfluenza pneumonia and mortality among
bone marrow transplant (BMT) recipients were 44% and
37%, respectively (90). HPIV infection usually causes otitis
media, pharyngitis, conjunctivitis, and coryza. More se-
vere symptoms include croup (acute laryngotracheobron-
chitis), Tracheobronchitis, Bronchiolitis, pneumonia and
Neurologic diseases (89, 91-94).

In terms of classification, this virus is a member of
mononegavirals order, paramixoviridea family and sub-
family of paramixovirinea. Four types (1, 2, 3 and 4) are de-
termined for HPIV. The type 4 is subdivided to 4A and 4B
subtypes. The types 1 and 3 fall into respirovirus genus but
types 2 and 4 are categorized in rubulavirus genus. This
virus is a pleomorphic virus that is 150 - 250 nm in diam-
eter with a lipid envelope covering helical nucleocapside
(91-94).

In a retrospective study, the data recorded between Jan-
uary 2000 and July 2008 from 1554 pediatric cancer pa-
tients were examined for consequences of HPIV infection.
BAL and tracheal aspiration samples were taken from the
patients and then tested by direct fluorescent antibody as-
say DFA, rapid antigen tests and cell culture method. 137
(6.4%) of all patients were overtaken a viral respiratory in-
fection who 74 (54%) of them were infected by HPIV. HPIV3
was the dominant subtype among the patients. 59 (79.7%)
of HPIV infected children had upper respiratory tract infec-
tion (URTI) while 15 (20.3%) of them had lower respiratory
tract infection (LRTI). 12 of URTI cases had developed pneu-
monia subsequently. 59 of HPIV infections were nosoco-
mial cases. 5 of 27 LRTI cases finally died due to respiratory
failure (4 due to ARDS and one due to pulmonary hemor-
rhage) (95).

Srinivasan et al. (2000 - 2009) performed another ret-
rospective study on HPIV infection in 820 hematological
malignant children. Nasopharyngeal swab and wash sam-
ples were taken from patients. By infection of rhesus mon-
key kidney, A549 and MDCK cell lines and using DFA stain-
ing and real-time PCR, HPIV infection was confirmed in 83
(10%) of all patients the majority of whom were < 2 years
old and suffering from ALL. HPIV1-4 subtypes also were dis-
tinguished on the basis of hemadsorption outcomes. URTI
was diagnosed in 66 (80%) of infected patients and the re-
maining 17 patients developed LRTI. Despite mechanical
ventilation requirement in 3 children, none of them died
due to respiratory failure (96). Chemaly et al. in their re-
search diagnosed HPIV infection in 200 patients including
80 leukemia cases and 120 hematopoietic stem cell trans-
plant (HSCT) recipients. Most frequent malignancies were
Acute myeloid leukemia (44%) and acute lymphoblastic
leukemia (28%). 70% of patients had URTI and the remain-
ing 30% had developed pneumonia at the time of admis-
sion. Among leukemia patients, 10 were transferred to ICU
due to severe pneumonia and 8 of them needed mechani-
cal ventilation all of whom died of respiratory failure. For
HSCT recipients, the rates of transmission to ICU, mechan-
ical ventilation requirement and death due to pneumonia
were 7, 5 and 8 cases, respectively (97).
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4. Conclusions

In summary, viral respiratory infection is caused by
HRSV, influenza virus, HCMV, HMPV and HPIV is prevalent
in patients with cancer. These infections can worsen the
patient’s condition and disrupt the treatment process. On
the other hand, viral respiratory infection easily spread in
the hospital parts and control of these infections is diffi-
cult. Therefore, prevention and treatment of respiratory
viral infections in cancer patients is of great importance.
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