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Cytomegalovirus Infection in Non-transplant Patients with
Hematologic Neoplasms: A Case Series
Hung Chang, MD; Tzung-Chih Tang, MD; Yu-Shin Hung, MD; Tung-Liang Lin, MD;
Ming-Chung Kuo, MD; Po-Nan Wang, MD
Background: Cytomegalovirus (CMV) infection is uncommon in hematology patients. The
clinical pictures and outcomes of this virus are not entirely clear.
Method:
Consecutive cases of CMV infection (17 patients with 20 episodes) were
compiled for study over a six year period.
Results:
CMV infection occurred in patients of various ages and with a number of
underlying hematological diseases, including non-Hodgkin’s lymphoma,
multiple myeloma (MM), acute myeloid leukemia (AML) and myeloproliferative neoplasm, No single laboratory assay was sensitive enough to serve as
a screening test in the diagnosis of CMV infection. A combination of laboratory assays, clinical features and radiographic findings were required for
diagnosis. All patients with AML or MM had received various chemotherapies before CMV infection. All but one lymphoma patient had received
steroids and rituximab treatment prior to CMV infection. CMV infection
episodes were accompanied by various co-infections in 60% (12/20) of
cases. Bacterial lobar pneumonia was the most common form of co-infection. We used ganciclovir as the sole antiviral treatment in most of the infection episodes (18/20). Anti-CMV immunoglobulin (cytotect) was also provided to one patient because of persistent fever and dyspnea. Treatment was
successful in all but one of the cases, which occurred when ganciclovir was
initiated after respiratory failure. This patient died of CMV pneumonia. The
other patients had good initial responses to antiviral treatment, but their longterm outcome was poor. Only five patients survived after a short follow-up
duration.
Conclusions: In an era of intensive immuno-chemotherapy, CMV infection may become a
serious threat for hematology patients. Physicians dealing with hematological malignancies should be aware of CMV infection, especially for patients
receiving rituximab and steroids.
(Chang Gung Med J 2011;34:65-74)
Key words: cytomegalovirus, lymphoma, multiple myeloma, leukemia, rituximab

I

n adult patients, cytomegalovirus (CMV) infection
or reactivation usually occurs in immunocompro-

mised hosts, such as patients with acquired immunodeficiency syndrome (AIDS) or organ transplanta-
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tion recipients. For patients with hematological
malignancies, CMV infection is infrequent except in
stem cell transplant recipients.(1) Other than some
scattered case reports, only three case series of CMV
infection are available, two describing lymphoma
and the other describing leukemia patients.(2-4) All
three reports are from the M.D. Anderson Cancer
Center. Most of these patients had been seropositive
for CMV before clinically overt CMV infection, suggesting that their CMV disease represented reactivation rather than new infection. (4) In Taiwan, the
seropositive rate is approximately 50% for schoolage children and more than 90% for adults.(5,6) CMV
reactivation is a potentially serious threat following
treatment of hematologic neoplasms. However,
owing to a lack of large serial studies, in-depth
knowledge of its clinical manifestations is incomplete and a standard treatment has not been well
established. A uniform definition of CMV infection
is available.(7) In brief, it can be classified into CMV
antigenemia (CMV-A) or CMV disease (CMV-D),
depending on the presence of blood CMV antigens
or end organ disease. We retrospectively analyzed 17
cases and 20 episodes of CMV infection in patients
with hematological neoplasms. In our experience, rituximab and steroids appeared to be associated with
CMV infection. Our series suggests that CMV infection indicates a poor prognosis, although the initial
treatments appeared to be effective.
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ical records. The data were analyzed retrospectively.
Detection of CMV infection

In laboratory examinations, the presence of
CMV inclusion bodies in the tissue biopsy was interpreted by the pathologists. The histological diagnosis
was further confirmed by positive immunohistochemical staining of CMV antigens in tissue sections. Detection of blood CMV pp65 antigens was
performed by the immunofluorescence method, as
described elsewhere. (2) The result was reported as
positive CMV-infected cells per 500,000 polymorphonuclear leukocytes. Serum CMV antibody (IgG
and IgM) titers were measured by microparticle
enzyme immunoassay. Rapid CMV cultures of urine
and bronchoalveolar lavage (BAL) fluid were done
by the shell vial method.
The definition of CMV-A and CMV-D has been
described by Ljungman et al.(7) In the present study,
both CMV-A and CMV-D were included.
Coinfection was defined by infection with microorganisms other than CMV within 30 days following
diagnosis of CMV infection. Success of CMV treatment was defined as improvement of clinical symptoms and laboratory results (i.e. conversion of CMV
pp65 antigenemia to negative). This study was
approved by the institutional review board of Chang
Gung Memorial Hospital.

RESULTS
METHODS
Patients and treatment

Consecutive cases of CMV infection that were
encountered by 3 participating hematologists in the
hematology division of Chang Gung Memorial
Hospital in Lin-Kou, Taiwan, were collected for this
study. The enrollment period was between July 2003
and December 2009. The criteria for enrollment was
clinically or pathologically proven CMV infection,
including CMV-A and CMV-D, in patients with
underlying hematological neoplasms. The types of
neoplasms included all types of leukemia, lymphoma, multiple myeloma and chronic myeloproliferative neoplasm (MPN). Treatment for CMV was
given at the individual physician’s discretion. No
uniform guidance for clinical intervention was
planned in advance. The clinical features and treatment outcomes were obtained by review of the med-

The complete clinical and laboratory data of the
17 patients are presented in Table 1. Twenty CMV
infection episodes, including 9 CMV-D and 11
CMV-A infections, occurred in 17 patients. Their
median age was 61 years (range 29-86). There were
10 men and 7 women. The underlying hematologic
neoplasms included non-Hodgkin’s lymphoma
(NHL) of B-lineage (7 cases, 6 diffuse large B-cell
lymphoma, 1 mantle cell lymphoma), acute myeloid
leukemia (AML, 5 cases), multiple myeloma (MM, 2
cases), and acute lymphoblastic leukemia (ALL),
myeloproliferative neoplasm (essential thrombocythemia in this case) and adult T-cell lymphoma and
leukemia (1 case each). All 8 NHL and ATLL
patients were men and all 6 AML and ALL patients
were women. The true incidence of CMV infection
is beyond the scope of this case series but for
patients with NHL, a rough estimate is 2.7%. High
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Abbreviations: AML: acute myeloid leukemia; MM: multiple myeloma; MPN: myeloproliferative neoplasm; VAD: vincristine, adriamycin, dexamethasone; R-CEOP: rituximab, cyclophosphamide, epirubicin, vincristine, prednisolone; R-C(H)OP: rituximab, cyclophosphamide, (adriamycin), vincristine, prednisolone; R-ESHAP: rituximab, etoposide, methylprednisolone, high dose Ara-C, cisplatin; SV-BAL: shell vial culture from bronchoalveolar lavage;
CXR: chest radiograph; HRCT: high resolution computed tomography; IP: interstitial pattern; CO: consolidation; ND: Not done; NA: Not applicable; G: ganciclovir; V: valganciclovir; CMV: cytomegalovirus; CMV-A: CMV antigenemia; CMV-D: CMV disease; NHL: Non-Hodgkin’s lymphoma; ALL: acute lymphoblastic leukemia; ATLL: adult T-cell lymphomal and leukemia; NTM: non-tuberculous mycobacterium; *: recurrent case of antigenemia; †: multiple
combination regimens; ‡: continuous treatment.
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Table 1. Complete Clinical and Laboratory Data of Hematologic Patients with CMV Infection
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dose steroids (defined as a dose of prednisolone 400
mg or higher, or other steroids of equivalent potency,
within one month prior to CMV infection) were used
in 11 patients, all of whom had NHL, MM or ALL.
None of the patients with AML or MPN received
steroids. In addition to steroids, all 7 patients with
NHL of B-lineage also received rituximab treatment
as part of chemotherapy, which in theory contributed
to further immune suppression and susceptibility to
opportunistic infection. The baseline data of the
patients is summarized in Table 2.
Diagnostic yield for CMV detection methods

Seven of the patients with CMV-D had CMV
pneumonia, and two had CMV gastritis. In all the
Table 2. Baseline Data before Cytomegalovirus (CMV)
Infection
Median age (range)

61 (29-86)

Sex (M/F)

10/7†

Underlying disease
B-NHL*

7

AML

5

ALL

1

ATLL

1

MM

2

MPN

1

Treatment prior to CMV
Ara-C based CT

4

rituximab-based CT

7

busulfan

1

thalidomide and steroids

1

Other CT‡ (melphalan, VAD,

4

CHOP, Hyper-CVAD)
Steroid use§
Yes

11

Data reported in number of patients.
Abbreviations: B-NHL: B-lineage Non-Hodgkin’s lymphoma;
AML: acute myeloid leukemia; ALL: acute lymphoblastic
leukemia; ATLL: adult T-cell lymphoma and leukemia; MM:
multiple myeloma; MPN: myeloproliferetive neoplasm; CT:
chemotherapy; *: 1 mantle cell lymphma and 6 diffuse large Bcell lymphoma; †: All NHL and ATLL patients were men, and all
AML and ALL patients were women; ‡: each regimen with one
patient; §: defined as prednisolone 400 mg, or equivalent potency,
within the prior month.
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cases of CMV pneumonia, the diagnosis was made
on the basis of positive shell vial cultures of BAL
fluid in addition to clinical symptoms (fever, cough
or dyspnea). An immunofluorescence assay to detect
pp65 antigens was performed in 6 out of the 7 cases
of CMV pneumonia. Five had negative results. The
diagnosis of CMV gastritis was made by histology
from a stomach tissue biopsy in both cases.
Urine CMV shell vial cultures were done in the
first 3 patients. All had negative results. A serology
test for CMV antibody of the IgG isotype was done
in 11 patients, and all had positive results. A serology test of CMV antibody of the IgM isotype was
done in 10 patients. All of them had negative results.
The serology test was repeated for 3 patients within
19 to 75 days. Neither seroconversion nor a significant increase in antibody titers was found.
Chest radiographs were available in all CMV
infection episodes. In 6 episodes, radiographs
revealed patchy or diffuse consolidations. All 6
episodes were confirmed to be accompanied by lobar
bacterial pneumonia. In 12 episodes, the radiographs
revealed patterns of interstitial pneumonia. The radiographs were normal in 2 cases of CMV-A. High resolution computed tomography (HRCT) scans were
done in 6 episodes of CMV infection. Typical interstitial, ground-glass inflammatory reactions were
demonstrated in 5 episodes. Diffuse consolidation
was found in 1 case, which was also complicated by
coinfection with bacterial pneumonia. The laboratory
and image findings are summarized in Table 3.
Efficacy of antiviral treatment

Antiviral treatment was given to 16 patients in
19 episodes. One patient (case 6) did not receive
treatment because he had terminal phase lymphoma
and poor physical performance status. Ganciclovir
was the main antiviral therapy in our series. In one
patient (case 16), monotherapy with ganciclovir was
insufficient for treatment so cytotect was added. In
the other 18 episodes, ganciclovir was the sole initial
antiviral therapy. The dose of ganciclovir was adjusted to 100 mg three times weekly according to renal
function in case 10. In the remaining episodes, ganciclovir 250 to 500 mg per day was administered for 1
to 21 days. In the 19 episodes managed with ganciclovir treatment, 17 had improved CMV infection.
One patient (case 4) died one day after initiating
antiviral treatment.
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Coinfection and outcomes

short (4 to 14 months). The treatment and outcomes
of patients are presented in Table 4.

Coinfection occurred in 12 out of 20 episodes in
our series. In 4 patients, the coinfection was the
direct cause of or contributed to the patient’s death.
In particular, 3 of the 4 patients surviving for less
than a month had coinfections. These results suggest
that coinfection has an important and debilitating
impact on the short-term prognosis of hematologic
patients with CMV infection.
The long-term outcomes of patients with hematologic neoplasms and CMV infection was poor in
our series. Four out of 17 patients died within one
month of documented CMV infection. Six patients
died subsequently within 5 to 27 months. Only 5
patients survived to the time of writing this article.
The follow-up time for these patients was relatively

CMV infection usually occurs in immunocompromised hosts such as recipients of organ transplants, patients with AIDS or those taking immunosuppressives.(8) CMV infection may occur in patients
with hematological malignancies. The majority of
cases are stem cell transplant recipients or patients
with chronic lymphocytic leukemia, especially after
treatment with alemtuzumab.(9,10) Other than in the
transplant milieu, CMV infection is uncommon for
patients with hematologic neoplasms. In large-scale

Table 3. Laboratory and Radiographic Results of Infection

Table 4. Treatment Results, Coinfections and Outcomes

Episodes

Antiviral therapy

DISCUSSION
Trend of increasing CMV infection

ganciclovir

CMV infection type
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CMV-D
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CMV-A
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negative
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CMV antigen

Treatment duration
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Treatment success

CMV IgG
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Coinfection
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autopsy reports, CMV infection was found in 0.20.3% of cancer patients.(11) The incidence was 0.4%
for patients with leukemia.(12) Although the incidence
is low, there is a trend of increasing incidence of
CMV infection over time in clinical reports of both
lymphoma and leukemia.(3,4) The higher incidence
may result from increasing awareness of CMV infection and more serious immunosuppression caused by
the increased treatment intensity of immunochemotherapies. For both reasons, it is likely that
CMV infection will continue to rise and thus become
an important clinical problem among patients with
hematological malignancies.
Our cases were collected over a span of 6 years.
With a small sample size, we could not identify any
trend of increasing incidence over time. However, 9
out of the latest 11 episodes of CMV infection
occurred in patients with lymphoma. The estimated
incidence of 2.7% was higher than in previous
reports from western countries. The following factors
may account for this incidence: (1) The high prevalence of pre-existing CMV infection in Taiwan.(5,6) (2)
More severe immunosuppression caused by new target therapies and immunotherapies, such as rituximab. (3) The increased awareness of CMV infection
and therefore, increased rates of diagnosis, among
such patients. Except for one patient with ATLL, all
patients received rituximab and steroids in addition
to chemotherapy. Because rituximab and steroids are
becoming commonplace in the treatment of B-cell
lymphoma, we speculate that CMV reactivation will
become an important clinical issue in areas with high
CMV seropositive rates, such as Taiwan.
Features of patients with CMV infection

Our patient data showed CMV infection
occurred over a broad range of ages (from 29 to 86
years, median 61 years) and with a wide variety of
underlying diseases (AML, ALL, NHL, MM and
MPN). The gender distribution of our patients is
interesting. All 6 patients with acute leukemia were
women and all 8 patients with lymphoma were men.
A male predominant distribution of lymphoma
patients with CMV infection was also found in
another study. Chemaly et al. reported 36 episodes of
CMV pneumonia among lymphoma patients.
Twenty-seven episodes occurred in men and 9 in
women.(3) Likewise, Torres reported 71 patients with
82 episodes of CMV infection among lymphoma
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patients, and 62% of CMV infected patients were
men. This gender difference of CMV infection risk
has also been observed among immunocompetent
hosts and patients undergoing liver transplantation.(13,14) It is so far unclear why the incidence of
CMV infection differs between sexes. Further largescale studies are needed to confirm this novel observation and investigate its etiology.
Possible risk factors of CMV infection

We did not identify any unique risk factor of
CMV infection for patients with AML, ALL or
MPN. All patients with lymphoma or myeloma had
received steroid treatment prior to CMV infection. In
addition, 7 out of 8 lymphoma patients received rituximab as part of combination chemotherapy.
Rituximab has been associated with various opportunistic infections because of its profound immunosuppression.(15,16) Although we did not have a control
group for comparison, our data revealed a relationship between the use of rituximab/steroids and the
development of CMV infection. Similar to our observations, Aksoy et al. reported recently that lymphoma patients treated with rituximab had virus
reactivation, the most common of which were hepatitis virus B (39.1%) and CMV (23.4%).(17) Close monitoring of hepatitis B and CMV was suggested in
lymphoma patients treated with rituximab-based regimens.(17) Further cohort or case control studies are
needed to validate rituximab or steroids as risk factors for CMV infection.
Association of CMV and busulfan

To the best of our knowledge, there is no report
of MPN patients developing CMV infection in the
literature. Case 4 in our study was relatively elderly
and had been given busulfan before CMV infection.
Busulfan can be used as a cytoreductive therapy for
MPN.(18) As part of the conditioning chemotherapy
before stem cell transplantation, high dose busulfan
is associated with severe immunosuppression, thus
rendering patients at risk of opportunistic infections,
including CMV.(19) For treatment of MPN, there is no
direct evidence showing the daily low dose of busulfan will cause sufficient immunosuppression for the
development of opportunistic infections. However,
there are scattered reports of chronic myeloid
leukemia patients who developed non-tuberculous
mycobacterial (NTM) infection after busulfan treat-
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ment.(20) Taken together, it is possible that patients
who take busulfan for this purpose are nevertheless
susceptible to opportunistic infections, such as NTM
in previous reports and CMV in our study.
Radiographic features of CMV infection

Although CMV may infect various target
organs, the predominant sites of clinically significant
infection are the lungs and blood. (3,4,11,12) Although
only 7 patients were documented with CMV pneumonia in our series, abnormal image findings shown
by chest radiographs could be found in 90% (18/20)
of infection episodes. Interstitial infiltration was the
main abnormality found (12/20). Patchy consolidation was shown in 6 cases, all of which were later
found with superimposed bacterial pneumonia.
HRCT, as in our series, may provide further confirmative evidence, but it is not absolutely necessary in
the diagnosis of CMV infection.
Laboratory assays in detection of CMV infection

The unequivocal diagnosis of CMV infection
can be made by histology findings. However, obtaining tissue biopsies is an invasive procedure and alternative diagnostic measures are often necessary.
Clinically, the diagnosis of CMV infection is
made by positive virus cultures in sterile sites or by
typical serology results (positive CMV IgM or 3-fold
rise of CMV IgG).(21) In our series, the serology test
did not have any diagnostic value. CMV IgG was
positive but IgM was negative in all cases with available serology data. No patient had significantly
increased titers of CMV IgG. The measurement of
pp65 antigens had positive results in 72% (13/18) of
infection episodes, including one patient with CMV
pneumonia and one with CMV gastritis. However,
CMV antigenemia was not sensitive for patients with
confirmed CMV pneumonia. Only 1 of the 7 cases
with positive shell vial CMV cultures was positive
for blood CMV antigens. Urine CMV cultures were
done in the first 3 patients. None of them had positive results. Taken together, no single assay in the
current report had sufficient sensitivity to serve as a
screening test for CMV infection in patients with
hematologic neoplasms. The diagnosis of CMV
infection relies on a combination of various laboratory diagnostic measures. For patients with suspected
CMV pneumonia, absence of CMV antigenemia
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should not exclude the diagnosis and a BAL fluid
shell vial culture should be done.
Treatment efficacy and outcomes of patients
with CMV infection

The outcomes of CMV infected patients with
hematologic malignancies were poor in previous
reports. For leukemia patients, the CMV pneumonia–associated mortality rate was 57%. Six months
after pneumonia, the mortality increased to 82%.(4)
For lymphoma patients, the mortality directly attributable to CMV pneumonia was 30%.(3) In the present
study, there were 5 survivors and the longest followup duration was 14 months. However, in the present
study, most death did not result directly from CMV
infection. In the 10 cases whose causes of death were
evaluable, only 2 died of CMV- related etiologies.
The rest of the patients died either from subsequent
infection or cancer progression. Judging from our
limited data, these patients had either profound
immunosuppression or refractory malignancies,
which led to inferior overall outcomes. Despite the
poor outcomes, antiviral treatment was highly effective. In the 19 episodes with ganciclovir treatment,
17 had improvement of CMV infection. We needed
to add cytotect in one case because of CMV infection that was possibly resistant to ganciclovir. This
initial success possibly illustrates the importance of
early initiation of antiviral therapies, as the only
overt failure occurred in a patient who received ganciclovir after respiratory failure. The importance of
early intervention was also supported in other studies. In the report of Nguyen et al., CMV infection led
to an overall mortality of 57% in leukemia patients.
If the antiviral treatment was initiated after respiratory failure, the mortality was 100%.
Coinfection occurs frequently among hematology patients with CMV infection. Chemaly et al.
reported a coinfection rate of 53% for lymphoma
patients with 31% of patients already having coinfection upon diagnosis of CMV pneumonia. (3) The
occurrence of coinfection in the present study was
close to that in the report by Chemaly et al. Twelve
out of 20 patients (60%) had various coinfections,
including bacteremia, NTM pneumonia and other
bacterial pneumonia. Not all coinfection contributed
to patient mortality. However, when providing supportive care, it is important for clinicians to keep in
mind that coinfection must be considered even for
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patients with confirmed CMV infection.
The standard treatment of CMV infection in
patients with hematological malignancies is yet to be
established. In the present study, only ganciclovir in
various doses was given at the choice of the physician. The treatment duration ranged from 8 to 21
days. Except for a patient with uremia, the minimum
dose of ganciclovir was 250 mg per day. All dosing
schedules appeared to be effective in our series. We
hope this experience can be the foundation of future
large-scale studies and the optimal treatment dosing
schedule and maintenance for CMV infection can be
established.
Conclusions

4.

5.

6.

7.

CMV infection occurs at various ages and with
various underlying hematologic diseases, including
lymphoma, myeloma, AML, ALL and MPN.
Patients using steroids and rituximab are particularly
at risk. The gender difference in CMV infection rates
is marked and requires further investigation. There is
frequent coinfection for CMV-infected patients.
Antiviral therapies are effective when started early
but most patients succumb to advanced cancer or
subsequent infection due to compromised immunity.
In the era of intensive immuno-chemotherapy, CMV
infection will likely become a clinically important
issue and clinicians treating hematologic neoplasms
should be aware of this potentially life-threatening
complication in order to initiate timely and proper
treatment.
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ܧொങҕ୵ೋّঽଈ۞λࡪঽ߲ຏߖ
ૺ ᕃ ഼ૣԠ ߸Ϝᛟ ڒഏሇ ోͳ ؟ځ౾ݑ
ࡦ ഀĈ λࡪঽ߲ (Cytomegalovirus, CMV) ຏߖдҕ୵়ঽ̝ঽଈ̙֭૱֍Ąጯࠧ၆ᓜԖ
পᇈ়̈́ঽБᄻإϏԆБĄ
͞ ڱĈ ԧࣇд 6 ѐഇมాᜈّгᄓะ˞ 17 Ҝλࡪঽ߲ຏߖ۞ҕ୵ೋ়ّঽଈ۰Ă˘В 20
Ѩ۞ຏߖͽྤࡁտĄ
ඕ ڍĈ λࡪঽ߲ຏߖ൴ϠдЧѐ᛬ᄃ̙Т۞ࡦഀ়ঽĂΒӣܧң͐ͩܛڔሳăк൴
ّលሳăާّϨҕঽ̈́ၙّលᆧϠাĄд෧ᕝ͞ࢬĂ՟ѣЇңಏ˘۞၁រ෧ᕝ
͞ёѣ֖ૉ۞ୂຏޘΞͽүࠎᎡᑭλ̂ࡪঽ߲۞̍ĂυืტЪᓜԖܑᇈă၁
រ̈́ᇆညጯ෧ᕝă̖ਕቁؠ෧ᕝĄдПᐍЯ̄͞ࢬĂٙѣާّϨҕঽ̈́к൴ّល
ሳଈ۰ౌдຏߖ̝݈അତ̼צጯڼᒚĂ͐ሳঽଈੵ˘ˠ̝γౌഅତᙷצዔ̈́ం
ืሳ (rituximab) ۞ڼᒚĄѩγĂѺ̶̝̱˩۞ঽଈЪ׀ѣຏߖĂͽ̚ෂّ
۱ۆࠎ૱֍Ąڼᒚ˯кᇴঽଈତ צganciclovir ಏ˘ڼᒚĂ˘ҜঽଈЯᜈّাې
҃ืΐ˯ cytotect ڼᒚĄੵ˞˘ҜঽଈγĂλࡪঽ߲۞ڼᒚ࠰ӘјΑĂ˘εୀ९
ּΞਕߏЯࠎঽଈྵ (д൴Ϡײӛა̖ )ޢฟؕତצԩঽ߲ڼᒚĄᔵڼؕܐᒚ
ड़ָࠤڍĂֱঽଈ۞ፋវ̙֭ޢநຐĂҌ൴ቇࠎͤĂ่ 5 Ҝঽଈ̪х߿Ą
ඕ ኢĈ ᐌҕ୵ೋ়ّঽڼᒚૻ۞ޘᆧΐĂλࡪঽ߲ຏߖΞਕјࠎҕ୵়ঽĂ͍ߏତ
ᙷצዔ̈́ంืሳ۞ଈ۰۞ᚑࢦރĂᗁरᑕ೩ᛋᛇͽ̈́ॡүϒቁѣड़۞
நĄ
(طܜᗁᄫ 2011;34:65-74)
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