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To the editor.  

We discuss the case of a 74-year old male patient 

with mantle cell lymphoma, who faced severe 

cytomegalovirus (CMV) infection after the fifth cycle of 

first-line chemo-immunotherapy with a dose-reduced 

bendamustine and rituximab regimen.  

The patient came to our attention in May 2017. He 

reported weight loss of 10% and night sweats in the 

previous two months; his performance was reduced 

(ECOG 3). His past medical history was unremarkable.  

Bone marrow biopsy revealed a pleomorphic variant 

of mantle cell lymphoma. The stage was IVB (superior 

and inferior nodal site involvement, B symptoms). MIPI 

score was 9.4 (high risk): age 74 years, LDH 3116 UI/L, 

WBCs  3.01 x10^9/L, ECOG  3, Ki67 85% on histology.  

At diagnosis, CD4 count was 0.24x10^9/L (0.63-

1.4), with inversion of CD4/CD8 ratio.  There were no 

other detectable causes of immune suppression. 

Considering age and performance status, we started 

chemo-immunotherapy with rituximab (375 mg/m2 on 

day 2)-bendamustine (70 mg/m2 on day 1-2) every 28 

days. As a common clinical practice, we did not perform 

antiviral prophylaxis. 

Two weeks after the fifth cycle, the patient was 

admitted to our hospital with fever (38.5 °C), dyspnea, 

and diarrhea. Chest X-ray revealed interstitial 

pneumonitis with bilateral basal thickening and left 

pleural effusion. Thoracic CT scan showed pulmonary 

edema with diffuse ground-glass opacities, bilateral 

pleural effusions, and small pericardial effusion of 8 mm 

(Figure 1). 

Hemoglobin levels were 8.1 g/dL, WBCs were 

2.37x10^9/L, plts were 55x10^9/L. Intravenous 

antibiotic therapy with piperacillin-tazobactam and 

levofloxacin and oxygen support was started. 

Unfortunately, fever persisted with no clinical 

improvement (Table 1). 

On the sixth day of hospitalization blood PCR test for 

CMV yielded 1,400,000 copies/mL, and intravenous 

antiviral therapy with ganciclovir 5 mg/Kg bid was 

started  (Figure 2). 

After one day of antiviral therapy, the patient 

developed neurological symptoms with paresthesia and 

tremor. For the suspect of an adverse drug effect to 

ganciclovir, antiviral treatment was modified to 

 
Figure 1. Thoracic CT scan with contrast enhancement at admission (A) and on day 25 of hospitalization (B). 
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Table 1. Laboratory parameters during hospitalization. 

Laboratory parameters on admission At the time of death                   Normal range 

Haemoglobin                                            8.1 g/dl 

Platelet count                                        55x10^9/l 

WBC                                                   2.37x10^9/l 

9.5 g/dL                                               12-14 g/dl                       

92x10^9/L                                150-450 x 10^9/l                                                                                          

2.46x10^9/L                                4.0-10 x10^9/L 

Chemistry  

LDH                                                         263 UI/l 

GPT                                                            19 UI/l 

Creatinine                                            0.96 mg/dl 

Total bilirubin                                     0.6 mg/dL 

Albumin                                                      2.8 g/l 

Total proteins                                             5.1 g/l 

PCR                                                      55.3 mg/L                        

301UI/L                                          230-460 UI/l     

11UI/L                                                  7-45 UI/l 

0.61 mg/dL                                     0,7-1,2 mg/dl 

1.0 mg/dL                                      0.3-1.2 mg/dl 

2.7 g/L                                                 34-48 g/L                    

5.0 g/L                                                 65-85 g/L    

51.6 mg/L                                                 5 mg/L 

 

Coagulation tests  

aPTT                                                        36.9 sec 

Fibrinogen                                            306 mg/dl 

INR                                                                 1.05 

D-Dimer                                              6995 ng/ml 

38.8  sec                                               20-38 sec 

611  mg/dL                                 200-400 mg/dL 

1.09                                                           0,8-1,2  

2345ng/mL                                      <500 ng/mL 

 

 

 

Figure 2. CMV copies and days from admission. Blue arrow shows 

intravenous antiviral therapy with ganciclovir, while the red arrow 

stands for foscarnet. 

 

foscarnet 20 mg/Kg. 

Despite antiviral therapy, clinical conditions kept 

worsening, as the patient required increased oxygen 

support and remained febrile. CT scan of the thorax 

performed on day 25 revealed new ground-glass 

opacities in the superior pulmonary lobes. In addition, 

pericardial effusion increased to 13 mm (Figure 1). 

Microbiological examination of bronchoalveolar 

lavage yielded 54,250 copies of CMV-DNA/ml 

bronchoalveolar fluid, 462 pg/ml of Candida antigen, 

and 0.7 pg/mL Aspergillus spp. In addition, intravenous 

antifungal therapy with voriconazole was added. 

CMV copy number in peripheral blood remained 

high (140,000/mmc), and antiviral therapy was changed 

to ganciclovir on day 29 of hospital admission. 

Lymphocyte counts decreased: CD4+ cells, 0.042 x 

10^9/L (0.63-1.40), CD8, 0.12 x 10^9/L (0.35-0.81), 

CD56+, 0.093 x 10^9/L (0.14-0.42), and CD19 cells 

were undetectable. After another six days, the patient 

developed psychomotor agitation. Antiviral therapy was 

stopped. The patient died after two other days of 

hospitalization. 

 

Discussion. Mantle cell lymphoma (MCL) primarily 

occurs among elderly patients with a median age greater 

than 60 years.1 Half of these patients are not eligible for 

standard therapy that includes autologous blood stem 

cell transplantation due to the presence of comorbidities 

and to the general performance status.  

Bendamustine-rituximab (BR) is currently becoming 

the treatment of choice in older patients with indolent 

non-Hodgkin lymphomas  (NHL)  and MCL,2,3 having a 

favorable toxicity profile.2   
However, the BR combination has been shown to 

cause myelosuppression, including combined T and B 

cell lymphopenia, with more profound T cell depletion.4 

In addition, Saito and colleagues observed that the 

median lymphocyte and CD4+ T-cell count decreased 

significantly after the first administration of 

bendamustine in patients with relapsed or refractory 

indolent B-NHL.5  

Infection rates in patients receiving bendamustine in 

randomized, controlled clinical trials range from 6% to 

55%, with 1% to 35% of them being grade 3 to 4.4 CD4+ 

recovery after BR is often delayed and consequently 

correlated with the risk of any type of infection. Time to 

recovery to pre-treatment values ranges from 7-9 

months5 to more than two years after the last 

administration. In addition, low end-of-treatment 

absolute lymphocyte count (ALC) and a total dose of 

bendamustine higher than 1080 mg/m2  have been 

reported to predict delayed CD4+ recovery.6 

Receiving bendamustine as part of later lines of 

therapy (third-line and above treatment) has been 

identified as another risk factor for infections.7,8 

This impairment in T cell immunity has been shown 

to trigger, in particular, CMV reactivation. For example, 

in the study by Saito, CMV antigenemia was detected in 

15 of 56 patients (27%) and CMV colitis in 1 patient. 

All these events occurred within nine months after 

completion of treatment.5,8,9 
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In a recent real-world study on 167 NHL, age ≥ 60 

was a risk factor for CMV reactivation in patients treated 

with first-line bendamustine.10 

Another report by Cona and colleagues described a 

severe, disseminated form of CMV reactivation in a 75-

year-old lymphoplasmacytic lymphoma patient, who 

faced a profound imbalance in phenotype and function 

of B-and T-cell subsets after BR.11 

Our case highlights how severe CMV reactivation 

can occur in the elderly MCL patient treated with 

bendamustine, even when administered at a lower dose 

(our patient had received a total of  700 mg)  and as part 

of first-line therapy. 

Our patient presented with low CD4+ cell counts 

(0.24x10^9/L) at diagnosis, before starting treatment, 

without having other detectable causes of immune 

suppression (e.g., co-infections). 

Age-related changes in the immune system, 

collectively called immunosenescence, in addition to 

immune suppression correlated with the underlying 

disease,  might have contributed to CMV reactivation 

after BR.  

Despite treatment with ganciclovir and foscarnet, 

CMV pneumonitis did not resolve, and immune 

suppression was persistent, as CD4+ cells were 

0.042x10^9/L on day 22. 

We could not assess if CMV pneumonia was the 

single main cause of death, as an autopsy could not be 

performed. However, considering the significant 

worsening of the clinical conditions (together with the 

radiological picture), we believe it contributed to the 

dismal outcome. 

Lymphocyte profiling and monitoring  ALC and 

CD4+ count before, during, and after the end of 

treatment could help to identify patients who might be 

at particular risk of delayed CD4+ recovery and 

consequently of viral and opportunistic infectious 

complications.6   

A low CD4+ count could be a trigger to monitor also 

CMV DNA. However, studies are needed to assess the 

effectiveness of a pre-emptive antiviral therapy in this 

context, as recommended in 2017 by the UK Medicines 

and Healthcare products Regulatory Agency (MHRA).12 

A recent study by Fung and colleagues estimated that 

antiviral prophylaxis could prevent one  CMV case 

every 269 bendamustine-treated patients with NHL.7 

In our case, bronchoalveolar lavage detected a 

concomitant fungal infection, although CT of the thorax 

was suggestive for CMV pneumonia. Neutropenia was 

an additional risk factor for fungal infection. 

In an Israeli retrospective analysis, the frequency of 

fungal infections in 183 patients affected by 

lymphoproliferative neoplasms and treated with a 

bendamustine-containing regimen was 3.8%.13 

In the study by Fung, bendamustine treatment was 

associated with a higher incidence of neutropenia and 

candida infection.7 

 

Conclusions. Our case is an alert for clinicians that BR 

can be associated with severe infections in elderly 

patients even in first-line therapy at a reduced dose. 

However, as BR is otherwise well tolerated, the 

infectious risk should not be underestimated in the 

presence of an overall low burden of side effects. 

Randomized prospective studies are required to 

assess the efficacy of monitoring, prophylaxis, and pre-

emptive therapy to mitigate the risk of infections, 

hospital admission, and mortality in bendamustine-

treated patients with NHL. These studies should 

consider characteristics of the patient, such as age and 

immune status, the type of NHL, the line of treatment, 

and the addition of other drugs, including rituximab. 
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