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Two cases of disseminated enteroviral infection occurred
in patients who received the CD20 monoclonal antibody
obinutuzumab. Clinical features included hepatitis, edema,
and a dermatomyositis-like syndrome. These manifestations may be unfamiliar to clinicians and are possibly responsive to intravenous immunoglobulin. Clinicians should
remain vigilant for enteroviral infections in patients receiving
obinutuzumab.

V

iral, fungal, and bacterial infections (1,2) and a recent
case of enteroviral meningoencephalitis (3) associated
with obinutuzumab use have been described. Early recognition is critical because the infection can be effectively
treated with intravenous immunoglobulin (IVIg).We report
2 cases of disseminated enteroviral infections in patients in
Australia treated for lymphoma with the CD20 monoclonal
antibody (mAb) obinutuzumab. Clinical features, including
hepatitis, edema, and a dermatomyositis-like syndrome,
were similar to those mentioned in the original descriptions
of disseminated enteroviral infections in children with Xlinked agammaglobulinemia (XLA) (4,5).
Case Reports

reference ranges. Immunoglobulin levels were also within
reference ranges: IgG 10.2 g/L, IgM 0.3 g/L, and IgA 1.3
g/L. The patient had moderately impaired liver function
and was hypoalbuminemic without evidence of renal protein loss. Magnetic resonance imaging of the thighs showed
diffuse inflammatory changes involving subcutaneous tissues, fascia, and musculature (Figure). Results of tests to
determine possible causes of muscle pathologic changes
were negative; tests included those for autoantibodies, HIV
antibodies, thyroid function, and PCR for respiratory viruses (including influenza) and herpesvirus. Bone marrow
biopsy results indicated no evidence of lymphoma. Muscle
histopathologic findings from a biopsy of the quadriceps
showed features of an inflammatory myopathy (interstitial
edema, perivascular lymphocytic cuffing, and degenerating fibers) consistent with the features of early dermatomyositis. Reverse transcription PCR of the muscle tissue
indicated enterovirus RNA. Reverse transcription PCR also
detected enterovirus RNA in plasma, nasopharyngeal, and
fecal specimens. Viral protein 1 gene obtained from RNA
extracted from muscle was sequenced, and we identified the
virus as echovirus 6. When we ceased treatment with obinutuzumab and gave the patient 0.8 g/kg IVIg, her symptoms
rapidly improved. Results from a repeat plasma enterovirus
PCR 11 days after initiation of IVIg were negative.
Case 2

Case 1

During summer 2014, a 63-year-old woman with symptomatic high tumor burden follicular lymphoma achieved
a complete clinical and radiologic response to induction
treatment with 6 cycles of bendamustine and obinutuzumab, then began maintenance therapy with obinutuzumab for
8 weeks. Eleven months after she began taking obinutuzumab, the patient sought treatment for 4 weeks of fatigue,
myalgias, muscle tenderness, and leg edema without fever.
Peripheral blood lymphocyte count was 0.52 × 109 cells/L
(reference range 1–4 × 109 cells/L), and lactate dehydrogenase was 354 IU/L (reference range 100–200 IU/L); serum creatine kinase and inflammatory markers were within
Author affiliations: Monash Health, Clayton, Victoria, Australia
(C. Dendle, M. Gilbertson, T.M. Korman, V. Golder, E. Morand,
S. Opat); Monash University, Clayton (C. Dendle, T.M. Korman,
V. Golder, E. Morand, S. Opat)
DOI: http://dx.doi.org/10.3201/eid2109.150104

During summer 2014, a 35-year-old woman with symptomatic follicular lymphoma achieved a complete clinical
and radiological response to induction treatment with 6 cycles of bendamustine and obinutuzumab; she subsequently
took obinutuzumab for an additional 8 weeks. Twelve
months after she began taking obinutuzumab, she sought
treatment for fever, headaches, and myalgias. Peripheral
blood lymphocyte count was 0.40 × 109 cells/L (1,2,4,5).
Cerebrospinal fluid was acellular, but we detected enterovirus in cerebrospinal fluid and feces by using PCR. Sequencing of the PCR product was unsuccessful, and we
could not identify the enterovirus strain. Immunoglobulin
levels were at the lower end of the reference ranges: IgG
7.9 g/L (reference range 7.5–15.6 g/L), IgM 0.6 g/L (reference range 0.5–3.0 g/L), and IgA 1.5 g/L (reference range
0.8–4.5 g/L). Results of liver function tests were initially
normal, but liver function deteriorated after 2 weeks. Peak
level of bilirubin was 86 µmol/L (reference range 0–20
µmol/L), of alanine aminotransferase was 1,419 IU/L (reference range 7–56 UI/L), of alkaline phosphatase was 117
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DISPATCHES

Figure. Magnetic resonance image of 63-year-old woman in
Australia with disseminated enteroviral infection that manifested
after she received obinutuzumab for lymphoma. Image shows
patient’s thighs and diffuse inflammatory changes involving
subcutaneous tissues, fascia, and musculature.

U/L (reference range 30–120 U/L), and of albumin was 28
g/L (reference range 35–45 g/L); international normalized
ratio peaked at 2.0 (reference range 0.8–1.2). Results of
liver biopsy showed active hepatitis. Results of tests to determine possible causes of hepatitis and encephalitis were
negative; the tests included those for autoantibodies, HIV
antibodies, thyroid function, and PCR for respiratory viruses (including influenza) and herpesvirus. Bacterial and
fungal cultures were negative. Obinutuzumab was ceased,
and the patient was treated with 0.8 g/kg IVIg. All clinical
and laboratory features rapidly improved.
Conclusions
Anti-CD20 mABs such as rituximab are now standard of
care for treatment of B-cell lymphoma in combination with
chemotherapy. The US Food and Drug Administration approved obinutuzumab in September 2013 for use in chronic
lymphocytic leukemia, but indications for use probably
will expand. Obinutuzumab is glycoengineered to cause
more profound and rapid B-cell depletion than rituximab,
elicited by subtle differences in the orientation of binding to
the CD20 molecule between the 2 drugs (6). As a result of
these binding differences, compared with rituximab, obinutuzumab has superior induction of apoptosis, natural killer
cell activation, and antibody-dependent cytotoxicity but
less complement-dependent toxicity (6).This mechanism
may also explain the differences in susceptibility to, and
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patterns of, enteroviral infections associated with obinutzumab, resulting in a phenotype similar to XLA (5).
Antibodies are the main form of defense against enteroviruses (7), and severe, chronic, and disseminated enteroviral infections are generally limited to neonates or patients
with profound B-cell deficiencies (XLA or hematopoietic
stem cell transplantation). During the 1970s and 1980s, reports described the clinical manifestation of disseminated
enterovirus infection in children with XLA (4,5) and demonstrated that IVIg is an effective therapy for disseminated
enterovirus infection (7,8). Since then, reports of disseminated enteroviral infections have been uncommon. Enteroviral infection has not featured prominently among patients
with partial B-cell or immunoglobulin deficiencies, such as
patients with chronic variable immunodeficiency (7). Immunoglobulin levels of the 2 patients in our study were within
reference ranges, but analysis of lymphocyte subsets was not
performed. Both patients received the combination of obinutuzumab and bendamustine; it is possible that an association
exists between the 2 drugs that results in increased host susceptibility to disseminated enteroviral infection.
The clinical features described in most cases of disseminated enteroviral infections relate to chronic meningoencephalitis (2,5). However, several reports describe a
dermatomyositis-like syndrome with edema and hepatitis
that responded to IVIg (5); this syndrome is strikingly similar to the cases reported here. Enteroviral infections (coxsackieviruses and echoviruses) also have been implicated
in the pathogenesis of myositis (9). Enterovirus PCR was
positive from the muscle biopsy of the patient in our report,
suggesting that the virus had a direct role in pathogenesis
of the myositis.
Reports of enteroviral infections associated with rituximab use since its introduction have been rare, in contrast
to obibutuzumab, for which a case of enteroviral meningencephalitis has been reported (2,3). Of the 11 cases of
enteroviral infection associated with rituximab use, 8 were
meningoencephalitis and 2 were myocarditis (2,10–12).
To our knowledge, enteroviral infection has not previously
been associated with rituximab use in patients who also had
hepatitis, dermatomyositis, and edema, as in the cases we
report and those associated with XLA (5).
Future studies could define susceptibility to enteroviruses through the effect of obinutuzumab on B-cell and
immunoglobulin function and host defense against enteroviral infections. It would be clinically useful to identify
biomarkers or clinical predictors of disseminated infection.
Future research might also focus on the development of a
screening strategy for enteroviral infections followed by
prophylactic or preemptive therapy with IVIg.
The clinical manifestation of disseminated enteroviral
infections, particularly those similar to dermatomyositis,
may be unfamiliar to clinicians caring for adults because
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most experience of the illness is in children and there have
been few reports in recent years. Given the therapeutic response to IVIg in the cases we report, enteroviral infection and the use of IVIg therapy should be considered in
patients treated with obinutuzumab who develop atypical
clinical features of organ inflammation.

5.

6.

S.O. has received speakers’ fees and clinical research funding
from Roche.

7.

Dr. Dendle is an infectious diseases physician at Monash Health
and researcher at Monash University. She specializes in
immunocompromised hosts and is especially interested in
infections in patients with hematologic malignancies and who
have undergone transplantation.

8.

References

9.

1.

Wilfert CM, Buckley RH, Mohanakumar T, Griffith JF, Katz SL,
Whisnant JK, et al. Persistent and fatal central-nervous-system
ECHOvirus infections in patients with agammaglobulinemia.
N Engl J Med. 1977;296:1485–9. http://dx.doi.org/10.1056/
NEJM197706302962601
2. McKinney RE Jr, Katz SL, Wilfert CM. Chronic enteroviral
meningoencephalitis in agammaglobulinemic patients. Rev Infect
Dis. 1987;9:334–56. http://dx.doi.org/10.1093/clinids/9.2.334
3. Sehn LH, Assouline SE, Stewart DA, Mangel J, Gascoyne RD,
Fine G, et al. A phase 1 study of obinutuzumab induction followed
by 2 years of maintenance in patients with relapsed CD20-positive
B-cell malignancies. Blood. 2012;119:5118–25. http://dx.doi.org/
10.1182/blood-2012-02-408773
4. Kassab S, Saghi T, Boyer A, Lafon ME, Gruson D, Lina B,
et al. Fatal case of enterovirus 71 infection and rituximab
therapy, France, 2012. Emerg Infect Dis. 2013;19:1345–7.
http://dx.doi.org/10.3201/eid1908.130202

10.

11.

12.

Eyckmans T, Wollants E, Janssens A, Schoemans H, Lagrou K,
Wauters J, et al. Coxsackievirus A16 encephalitis during obinutuzumab therapy, Belgium, 2013. Emerg Infect Dis. 2014;20:913–5.
http://dx.doi.org/10.3201/eid2005.131766
Niederfellner G, Lammens A, Mundigl O, Georges GJ, Schaefer W,
Schwaiger M, et al. Epitope characterization and crystal structure
of GA101 provide insights into the molecular basis for type I/II
distinction of CD20 antibodies. Blood. 2011;118:358–67.
http://dx.doi.org/10.1182/blood-2010-09-305847
Misbah SA, Spickett PC, Ryba PC, Hockaday JM, Kroll JS,
Sherwood C, et al. Chronic enteroviral meningoencephalitis in
agammaglobulinemia: case report and literature review.
J Clin Immunol. 1992;12:266–70. http://dx.doi.org/10.1007/
BF00918150
Mease PJ, Ochs HD, Wedgwood RJ. Successful treatment of
echovirus meningoencephalitis and myositis-fasciitis with
intravenous immune globulin therapy in a patient with X-linked
agammaglobulinemia. N Engl J Med. 1981;304:1278–81.
http://dx.doi.org/10.1056/NEJM198105213042107
Crum-Cianflone NF. Bacterial, fungal, parasitic, and viral myositis.
Clin Microbiol Rev. 2008;21:473–94. http://dx.doi.org/10.1128/
CMR.00001-08
Quartier P, Tournilhac O, Archimbaud C, Lazaro L, Chaleteix C,
Millet P, et al. Enteroviral meningoencephalitis after anti-CD20
(rituximab) treatment. Clin Infect Dis. 2003;36:e47–9.
http://dx.doi.org/10.1086/345746
Ahmed R, Buckland M, Davies L, Halmagyi GM, Rogers SL,
Oberste S, et al. Enterovirus 71 meningoencephalitis complicating
rituximab therapy. J Neurol Sci. 2011;305:149–51.
http://dx.doi.org/10.1016/j.jns.2011.03.009
Alonso JJ, Cánovas A, Rubio G. Lethal enterovirus myocarditis
associated with rituximab and chemotherapy for follicular
lymphoma [Spanish]. Med Clin (Barc). 2013;141:459–60.

Address for correspondence: Claire Dendle, Monash Infectious Diseases,
Monash Medical Centre, 246 Clayton Road, Clayton, Victoria, Australia;
email: Claire.dendle@monash.edu

Scan this QR Code with
your smartphone and enjoy
listening to our podcasts
about the latest emerging
infectious diseases.
http://wwwnc.cdc.gov/eid/podcasts.htm  

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 21, No. 9, September 2015

1663

