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Abstract
Ability of Cytomegalovirus (CMV) to cause invasive disease is dependent on host immune status. 
Pneumonia, which is generally expression of reactivation of a latent infection, typically affects deeply 
immunocompromised patients such as transplant recipients.

We present here the case of a primary CMV infection complicated by interstitial pneumonia in a 26-years-
old girl with Systemic Lupus Erythematosus (SLE) on treatment with hydroxychloroquine. She presented 
to our ER with fever and respiratory failure; chest X-ray showed bilateral interstitial pneumonia. CMV 
serology was consistent with acute infection (IgG negative 5UI/ml, IgM positive 150UI/ml, low IgG avidity 
<0.15). CMV-DNA was confirmed positive with Viral Load (VL) of 157960 cp/ml on Bronco-Alveolar Lavage 
(BAL) and with VL of 66500 cp/ml on serum. We started empiric treatment with ganciclovir with rapid 
clinical improvement and quick oxygen weaning. After one week serum CMV-DNA VL had dropped to 1630 
cp/ml and it was negative after 14 days. The patient was discharged with oral valganciclovir, continued 
until completion of 21 days of treatment. After 90 days complete seroconversion for CMV was seen (IgG 
163 UI/ml, IgM 129 UI/ml, avidity 2.38). 

Case series of CMV pneumonia in rheumatological patients undergoing immunosuppressive therapy such 
as high-dose steroid are described in literature. Patients with SLE, even in absence of immunosuppressive 
drugs, may have an increased risk of invasive CMV disease due to a primary dysfunction of immune system.
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Introduction

 Rheumatic diseases are characterized by several immune function abnormalities. Impaired immune 
response, together with treatment with immunosuppressive therapy, can increase the frequency of both 
community-acquired and opportunistic infections [1].

 Cytomegalovirus (CMV) is a widespread herpes virus. The seroprevalence of prior CMV infection 
ranges from 40% to 100% in adults worldwide [2]. A syndrome resembling infectious mononucleosis is 
the most common presentation of primary symptomatic cytomegalovirus infection in immunocompetent 
adults; organ-specific complications (gastrointestinal, hepatic, neurologic and pulmonary involvement) are 
extremely rare and limited to case series and reports [3-5].

 After primary infection, CMV remains latent in different cells of the immune system (like CD34+ cells 
and CD14+ monocytes and macrophages) and it persists for life [6]. CMV reactivation may occur depen-
ding on host immune status and can cause a potentially fatal infection in immunocompromised patients. 
Most common clinical presentations are colitis, retinitis, pneumonia, hepatitis and encephalitis, which are 
widely described in patients with Acquired Immune Deficiency Syndrome (AIDS) or solid organ and hema-
topoietic cell transplant recipients [7]. 

 CMV infection can also present in patients with rheumatic diseases and it is generally related to use 
of immunosuppressive treatments such as corticosteroids [8]. Incidence, clinical characteristics and pro-
gnosis of CMV infection complications in rheumatic diseases have not been clarified [9]. Here, we present 
the case of a 26-years-old girl affected with juvenile Systemic Lupus Erythematous (SLE), in remission and 
in therapy with hydroxychloroquine, who presented to our Clinic with a CMV primary infection that led to 
pulmonary involvement with respiratory failure.

Case Report

 Our patient is a 26-years-old Italian teacher who worked at nursery school. She had a history of 
juvenile SLE which was diagnosed when she was 4 years old (diagnosis made because of presence of anti-
DNA and anti-RO52 antibodies, of anti-phospholipids antibodies and of lupus anticoagulant). She had been 
treated with corticosteroids since diagnosis until December 2020. She was started with 50 mg of predni-
sone daily (2.5 mg daily from 05/2019 to 12/2020) and substituted with hydroxychloroquine (started in 
06/2020). At the time of admission to our hospital, she was on hydroxychloroquine 200 mg daily and SLE 
was in remission. 

 On March 1st, 2021, she started complaining shortness of breath and low-grade fever (37.3°C). Chest 
x-ray showed interstitial abnormalities and bilateral peripheral infiltrates of the lung basis (Figure 1); a 

Abbreviations: AIDS: Acquired Immune Deficiency Syndrome; BAL: Broncho-Alveolar Lavage; CMV: Cy-
tomegalovirus; CT: Computed Tomography; ER: Emergency Room; Fig: Figure; PCR: Polymerase Chain 
Reaction; SLE: Systemic Lupus Erythematous; SpO2: Peripheral Oxygen Saturation; VL: Viral Load; WBC: 
White Blood Cells 
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Sars-Cov2 molecular smear was negative. Her General Practitioner started levofloxacin 500 mg daily due to 
know amoxicillin allergy. 

 On March 8th the patient went to our Emergency Department because of worsening of symptoms. 
She presented with dry cough, shore throat, low grade fever (temperature 37.8°C) and shortness of breath. 
Blood tests showed leukocytosis (WBC 12900/µl – of which 20% were neutrophils and 65% lymphocytes) 
with atypical lymphocytes and liver function abnormalities (aspartate aminotransferase level 249 UI/L, 
alanine aminotransferase level 288 UI/L, lactate dehydrogenases 360 mg/dl). C-reactive protein was unre-
markable (1 mg/l; reference interval 0-0.5 mg/l). A blood gas analyses showed respiratory failure (pO2 
62, pCo2 34). Sars-Cov2 smear was repeated and confirmed negative. A CT-scan was also performed and 
showed bilateral small random nodules without a particular topographic distribution and associated with 
air space consolidation in posterior basal lung segments (Figure 2). 

 The patient was transferred to our Infectious Diseases Unit. At the time of admission, she was afe-
brile and her peripheral oxygen saturation (SpO2) was 97% with 4l/min of oxygen support with nasal can-
nula. Considering her anamnesis and blood tests, CMV serology was performed and turned out consistent 
with acute infection: IgG negative (5 UI/ml – considered positive when, 14 UI/ml), IgM positive (150 UI/
ml – positive 22 UI/ml), low IgG avidity (<0.15 – high when, 0.25). A bedside bronchoscopy was performed 
and Broncho-Alveolar Lavage (BAL) fluid was sent for culture tests for fungi, bacteria and mycobacteria; 
CMV-DNA PCR, SarsCov2 RNA PCR, and other opportunistic infections (Pneumocystis jirovecii DNA PCR, 
Galactomannan-antigen, Mycobacterium tuberculosis DNA PCR). CMV-DNA PCR was also performed on se-
rum. Chlamydophila pneumoniae and Mycoplasma pneumoniae antibodies assays were negative. Urinary 
antigens for Legionella and Streptococcus pneumoniae were negative. Blood cultures were negative for 
bacteria and fungi. HIV 1-2 antibodies/antigen assay was negative but CD4+ count was decreased with an 
inversion of CD4/CD8 ratio (CD4 576 cell/µl, CD8 2574 cell/µl, CD4/CD8=0.22). 

 Considering the clinical suspicion and the serology, we decided to start 5 mg/kg of EV ganciclovir 
two-times daily while we waited for CMV-DNA PCR. A retinitis was excluded performing a fundus-oculi 
exam. The patient showed a rapid clinical improvement with quick oxygen weaning and resolution of shor-
tness of breath. CMV-DNA PCR on BAL resulted positive with a Viral Load (VL) of 157960 cp/ml while 
serum CMV- was positive with VL of 66500 cp/ml. All other microbiological tests resulted negative. Labo-
ratory tests showed a progressive decrease in liver function tests and normalization of WBC. An abdomen 
ultrasound was performed and showed marked splenomegaly (anterior-posterior diameter of 16 cm) wi-
thout hepatic abnormalities. After one week of treatment, we repeated serum CMV-DNA and we observed 
a significant decrease of VL (1630 cp/ml). A chest x-ray was performed on March 17th, which showed reso-
lution of interstitial abnormalities and consistent reduction of bilateral infiltrates (Figure 3). After 10 days 
IV ganciclovir was switched to oral valganciclovir. On the 14th day of antiviral treatment CMV-DNA PCR on 
serum was tested negative. We discharged the patient after 15 days of hospitalization. She repeated blood 
tests as an outpatient. We completed 21 days of antiviral therapy and then we checked blood tests every 
two weeks till April 30th, 2021, in order to confirm stable negativity of CMV-DNA PCR and normalization of 
liver function tests. 
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Figure 1: Interstitial abnormalities and bilateral peri-
pheral infiltrates of the lung basis at chest x-ray 

Figure 2: Bilateral small random nodules associated 
with air space consolidation in posterior basal lung seen 
at CT scan 

Figure 3: Resolution of interstitial abnormalities and 
consistent reduction of bilateral infiltrates

 After 90 days (08/07/21) complete seroconversion for CMV was seen (IgG 163 UI/ml, IgM 129 UI/
ml, avidity 2.38). Despite that, CD4:CD8 ratio was still inverted (CD4 591 cell/mmc; CD8 1791 cell/mmc; 
CD4: CD8 0.33). The patient feels very well and is still working as a teacher.

Discussion

 The spectrum of human illness caused by cytomegalovirus is diverse and mostly dependent on the 
host’s immune status. Primary infection occurs when an individual with no immunity against this virus 
becomes infected for the first time. Afterwards, the virus establishes latency from which it may reacti-
vate [10]. Tissue-invasive CMV diseases is usually expression of CMV reactivation, which occurs mostly in 
immunocompromised patients like solid organ and hematopoietic cell transplant recipients, HIV-infected 
people, and those who are treated with immunomodulating drugs [6,8]. Pneumonia is the most common 
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presentation of invasive CMV disease in lung transplant recipients [11]. CMV pneumonia is also described 
in patients with rheumatic diseases, generally due to a compromised immune function caused by high-dose 
corticosteroids or other immunosuppressive agents. Xue et al. described the characteristics of 73 cases of 
CMV pneumonia in patients with rheumatic diseases, mostly SLE and dermatomyositis, all receiving cor-
ticosteroid therapy together with other immunosuppressant drugs (cyclophosphamide, azathioprine cy-
closporine, leflunomide, mycophenolate mofetil and methotrexate) [8]. Lai et al. described bronchoalveolar 
lavage fluid analysis in 21 SLE patients with pneumonia, finding CMV in 7 patients; also in this series, pa-
tients had been treated with prednisolone (equivalent to a median dosage of 15 mg/day) and immunosup-
pressive drugs (azathioprine, mycophenolate, calcineurin inhibitors) [12].

 CMV pneumonia is rarely seen both in immunocompetent hosts and as manifestation of acute in-
fection. In a literature review, Grilli et al. found 13 cases of CMV pneumonia in immunocompetent patients 
[5]. Gonçalves et al. described the case of a 29-year-old patient who developed interstitial pneumonia as a 
complication of CMV primary infection. He was treated successfully with ganciclovir. In this case, the direct 
role of CMV was inferred from detection of CMV by PCR in the blood and bronchoalveolar specimens and 
the resolution of clinical symptoms, hypoxemia, and pulmonary infiltrates following the institution of CMV-
specific therapy [13].

 In immunocompetent hosts, T cells play an important role in controlling viral replication and di-
sease. Specific cytomegalovirus CD4+ and CD8+ T cell responses have been demonstrated [14]. Patients 
with SLE show numerous immune defects, of which etiology remains unclear. The ones who are not taking 
immunosuppressive drugs have a primary B-cells disorder and a dis-regulation of T-cells activity. Treat-
ment with steroids or other immunosuppressant is mandatory to restore immunotolerance to self-anti-
gens but increases the susceptibility to opportunistic infections [15,16]. 

 Our case is unusual for some issues. Firstly, CMV pneumonia in immunocompromised people is ty-
pically described as an expression of reactivation of latent infection; in this case, it is expression of an acute 
infection, rarely described both in immunocompetent and immunocompromised patients [5]. Secondly, at 
the time of CMV infection the patient was not taking any strongly immunosuppressant medication, but only 
hydroxychloroquine, an immunomodulator which is not associated with an increased risk of infection [16]. 
In a meta-analysis performed by Yuan et al., administration of hydroxychloroquine resulted as a protective 
factor against infections in SLE patients [17]. Finally, our patient couldn’t even be considered as an immu-
nocompetent person: she had persistent impaired immune response with an inverted CD4:CD8 ratio which 
has already been observed in other cases during CMV pneumonia, as an expression of transient or sub-
clinical T-cell abnormality [5]. Previous studies have found either a normal or an increased level of CD8+ 
T cells and a decrease in CD4+ T cells, with a consequent decrease of the CD4/CD8 ratio, in patients with 
active SLE [18,19]: this laboratory abnormality could be seen as an expression of a dysregulating immune 
system even SLE was considered under remission. In our case, this inversion of CD4/CD8 ratio might have 
contributed to the severity of this acute infection and to the need of antiviral therapy to gain symptoms’ re-
solution and seroconversion. Inverted CD4/CD8 ratio might be considered as a risk factor for opportunistic 
infections in patients with rheumatic diseases even in absence of immunosuppressive therapy [20]. 
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 In hosts with autoimmune diseases, CMV may precipitate or exacerbate a flare of the rheumatic 
disorder, so acute CMV infection may result in de novo SLE or more commonly may precipitate a SLE flare 
[21]. It is quite important to recognize severe and symptomatic acute CMV infection in SLE patients and to 
start promptly an antiviral treatment to prevent worsening of the underlining disease. That diagnosis could 
be challenging because patients presenting with CMV and SLE have many overlapping features [22]. Atypi-
cal lymphocytes in the peripheral smear are a feature of CMV but not SLE. The liver is regularly involved in 
CMV infection but usually is spared in SLE. Therefore, the presence of mild to moderately elevated serum 
transaminases in a patient with SLE should suggest CMV rather than SLE with liver involvement [23].

 In immunocompromised patients, importance of antiviral treatment with ganciclovir or valganci-
clovir at an early stage of virus reactivation has been strongly established [8]. On the other hand, no treat-
ment is currently indicated for CMV infection in immunocompetent people. Some case series and reviews 
showed however a high fatality rate of untreated severe CMV infection even in previous healthy subjects 
[24]. Although limited, review of current literature suggests that targeted antiviral therapy with ganciclovir 
or valganciclovir is appropriate for severe CMV disease in immunocompetent adults [12]; in our case, an-
tiviral treatment also didn’t affect regular seroconversion. In severely immunocompromised subjects who 
have developed tissue invasive CMV infection, prophylaxis with valganciclovir is prolonged until restora-
tion of immune function [25]. We decided to interrupt antiviral therapy after completion of 21 days, and no 
prophylaxis was started; it is not possible to predict how a CMV reactivation can occur in our patient, and 
how to prevent it. More data are needed to establish which is the best way to clinically follow-up patients 
with rheumatic diseases who have developed a severe CMV primary infection.

Conclusion

 In conclusion, CMV is an uncommon causative agent of pneumonitis. CMV pneumonia is more fre-
quently a consequence of CMV reactivation in profoundly immunocompromised patients, such as trans-
plant recipients or patients receiving high-dose corticosteroids. Our case demonstrate that pneumonia may 
also occur as a complication of CMV acute infection, in patients with immune system alterations due to 
systemic lupus erythematous. Recognize this unusual but potentially fatal infection is crucial to perform 
specific diagnostic tests and to start promptly a targeted therapy. 
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