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Cytomegalovirus (CMV) pneumonia is one of the 
most common causes of respiratory distress in 
immunocompromised settings, including acute leukemia. 
Attributing a viral etiology to pneumonitis is difficult and 
is rarely attempted by clinicians outside the hematopoietic 
stem cell transplantation (HSCT) settings, especially in low 
and middle‑income countries. This is mainly because of the 
nonspecific clinical picture, the absence of typical X‑ray 
findings in viral pneumonia, and difficulty in demonstrating 
the virus in culture or doing a viral CMV polymerase 
chain reaction (PCR). The vital role played by the host 
immunity in determining the progress of CMV pneumonia 
cannot be neglected. There is a great need to tailor the 
approach towards the management of CMV pneumonia 
outside a HSCT setting, especially in cases with recovering 
immunity.

A 4‑year‑old boy with B‑acute lymphoblastic leukemia 
on maintenance chemotherapy presented with acute‑onset 
respiratory distress along with a fever of 2 days duration. 
At the time of admission, he was tachypneic with a 
respiratory rate of 56/min and hypoxic with a room 
air saturation of 77%. His chest X‑ray was suggestive 
of bilateral pneumonitis [Figure 1] and his blood 
investigations revealed a total white blood cell (WBC) 
count of 0.9 × 109 cells/L with an absolute neutrophil 
count (ANC) of 0.2 × 109 cells/L. He was diagnosed as 
having febrile neutropenia with pneumonia and started on 
piperacillin‑tazobactam, azithromycin, cotrimoxazole, and 
vancomycin, to provide coverage for the Gram‑negative, 
Gram‑positive, and atypical microorganisms including 
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Pneumocystis jirovecii. Oseltamivir was also added 
considering the epidemic of H1N1 Infuenza virus 
in the community. The chemotherapy medications 
(6 mercaptopurine and methotrexate) were withheld. With 
oxygen supplementation at 2 L/min, he maintained a SpO2 
of 98%. Considering the hypoxia, methylprednisolone 
was also started. As the fever persisted even after 96 h of 
admission, conventional amphotericin B was also added. 
On the 4th day of admission, his WBC count increased 
to 2.4 × 109 cells/L (ANC 1.5 × 109 cells/L), without 
the use of granulocyte colony‑stimulating factors. His 
blood cultures never grew any organisms. His symptoms 
progressed in the form of worsening tachypnea and 
hypoxia requiring oxygen flow at 4 L/min. His repeat 
chest X‑ray showed a diffuse infiltrative pattern with 
ground glassing. At this point, CMV quantitative 
real‑time PCR was sent, and antibiotics were upgraded to 
meropenem. However, it was decided to withhold adding 
intravenous (IV) ganciclovir until disease confirmation 
or further deterioration. In the next 2 days, the child 
became afebrile and his general condition improved, 
except for minimal tachypnea and persistent hypoxia. 
We were unable to withdraw his oxygen support, even 
though he maintained a saturation of 98% with 1 L/min 
oxygen support. By the 14th day of admission, his CMV 
quantitative real‑time PCR was reported as high positive 
(9.2 × 105 IU/ml, normal value <363 IU/ml); thus 
establishing the CMV etiology. As the child had already 
improved significantly, a bronchoscopic alveolar lavage 
to demonstrate CMV infection in the lungs/lung biopsy 
was not attempted. Furthermore, the consistent image of 
a diffuse interstitial pneumonitis on chest X‑ray in the 
background of a very high positive CMV quantitative 
real‑time PCR was highly suggestive of CMV 
pneumonia. On reporting positive for CMV infection, 
all his antibiotics and antifungals were stopped. The 
child was discharged on the 25th day of admission after 
restarting his maintenance chemotherapy. Awaiting the 
repeat CMV DNA PCR report and fearing for worsening 
of pneumonia, he was discharged on oral valganciclovir. 
At follow up after two weeks, valganciclovir was stopped 
as his CMV DNA PCR was reported to be normal 
(< 363 IU/ml).

Children with acute leukemia presenting to the 
emergency room with an acute respiratory distress are 
very common. Making a diagnosis of viral pneumonia 
is difficult, considering the lack of typical symptoms or 
signs. CMV is a common pathogen attributable to a viral 

Figure 1: Pneumonitis noted with involvement of both lungs in the form of 
diffuse	reticular	shadowing	and	patchy	infiltrates
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pneumonitis in immunocompromised settings, especially 
in HSCT recipients, in whom there is a high risk of 
mortality. In one Italian series, all untreated patients 
succumbed to the pneumonitis and its complications.[1] 
Detection of viral antigen (pp65 antigenemia assay), viral 
DNA and mRNA are commonly used to confirm 
the diagnosis of CMV infection. Quantitative DNA 
detection techniques are highly sensitive and provide 
viral load measurements that can give important 
prognostic information. In the HSCT setting, intravenous 
gancyclovir along with immunoglobulins are used for 
treating CMV pneumonia. Although ganciclovir reduced 
viral load by 99% in the lungs of patients with CMV 
pneumonitis, there is no considerable reduction in 
mortality.[2] The addition of immunoglobulins to IV 
ganciclovir has helped in reducing the mortality of CMV 
pneumonia considerably.[3,4]

Although drugs are important in controlling CMV 
infection, the role played by the host immune system in 
combating CMV cannot be sidelined. CMV infection is 
controlled by virus‑specific CD4 + and CD8 + cytotoxic 
T‑lymphocytes through coordinated cytokine production 
and degranulation. CMV‑specific immune reconstitution 
may be enhanced in children compared with adult HSCT 
patients due to improved posttransplant thymic function 
and faster T‑lymphocyte recovery.[5] Spontaneous 
resolution of CMV has been reported in adult patients 
with immunosuppression.[6] Several studies show that 
the return of CMV‑specific T‑cell immunity leads to 
the control of and/or cessation of recurrences of CMV 
infection.[7,8] Detecting the CMV‑specific responses, 
Radha et al.[7] noted that seropositive patients with 
substantial T‑cell responses cleared CMV DNA rapidly 
along with antiviral therapy. Adoptive immunotherapy 
involving the transfer of CMV‑specific T‑cells into the 
patient has also shown promising results.[9,10] Hence, 
in the management of CMV infection and disease, 
consideration should always be given to restoration of 
immunity, whenever possible.

The child in this report presented with febrile 
neutropenia and pneumonitis. He had continuous fever 
spikes initially and symptoms worsened by the end of 
the 1st week as his total WBC counts improved to to 
2.4 × 109 cells/L (ANC 1.5 × 109 cells/L) indicating an 
immune reconstitution inflammatory response. Although 
he recovered in a matter of few days, he was still oxygen 
dependent, indicating severe alveolar injury. It was 
exactly after 2 weeks of his start of symptoms that he 
could be weaned off oxygen support. By the time the 
quantitative CMV PCR was reported, the child had been 
weaned off oxygen support and had significant clinical 
improvement. We deferred adding IV immunoglobulin 
or IV ganciclovir at this point seeing his clinical 
improvement and also taking into account the natural 
course of CMV pneumonia. Addition of these drugs 

would not have benefitted the child as he had already 
improved significantly. The role played by the body’s 
immune system is clinically well appreciated in this case 
scenario, where the child had recovered without any 
specific antiviral pharmacotherapy.

The recognition and management of CMV pneumonia 
in immunocompromised patients, especially outside the 
HSCT settings are one of the most challenging situations to 
face. Tailoring your approach to the clinical situation and 
condition of the patient is pivotal in managing a case of 
CMV pneumonia rather than going for expensive diagnostic 
and treatment options, which, in many situations, are not 
really warranted.
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