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Abstract 
Introduction: Cytomegalovirus (CMV) disease is common among transplant patients, who are also prone to secondary bacterial or fungal 
infections. However, coinfection in immunodeficient patients is rare and often makes diagnosis and treatment challenging. 
Patient concerns: The patient was an older woman with low immune function but was not a transplant patient. 
Diagnosis: The patient presented with complaints of fever and shortness of breath for 1 day. After a medical evaluation, she was 
diagnosed with CMV infection and fungal pneumonia. 
Interventions: The patient received ceftriaxone + human immunoglobulin + voriconazole treatment. 
Outcome: The patient’s condition deteriorated and she eventually died of myocardial infarction. 
Conclusion: For immunocompromised patients, early recognition of coinfections, along with combination medication, maybe a key 
factor in improving prognosis. 
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Infection with cytomegalovirus (CMV) is ubiquitous, and most 
people will develop a primary infection at some point in their 
lives [1]. Following the initial infection, the virus becomes latent, 
usually remaining dormant in the normal host for life. Although 
it does not cause disease during this period, it persists in the 
host’s leukocytes (possibly monocytes) and may be transmit-
ted to an uninfected individual [2]. However, when the host is 
immunosuppressed, the latent virus can be activated, leading 
to severe CMV disease and secondary infections [3]. Addition-
ally, CMV pneumonia increases the likelihood of simultaneous 
infections by other pathogens, as the virus can induce significant 
cellular immunosuppression, creating a conducive environment 
for bacterial and fungal coinfections [4]. While both CMV and 
Aspergillus pneumonia have been observed in transplant recip-
ients [5], only a few cases have been recorded in immunodeficient 
patients. The combined infection is challenging to diagnose and 
treat, often resulting in a poor prognosis. 

Case report 
A 93-year-old Chinese woman presented to the clinic with a fever 
and shortness of breath for 1 day. She was admitted to the hospital 
for pneumonia treatment based on findings from an outpatient 
chest X-ray (Fig. 1). Before hospitalization, Prior to hospitalization, 
the patient was not found to have any chronic diseases, immuno-
compromised conditions, or COVID-19 infection. 

Figure 1. Chest radiograph showed bilateral pneumonia and a few foci of 
fibrosis in both lower lungs. (57 × 50 mm). 

On initial testing, the patient’s white blood cell count 
(WBC) was 6.95 × 10 ∧9/L, with a monocyte count (MONO) of 
0.22 × 10∧9/L, neutrophil percentage (NEUT%) of 82.1%,Hemoglobin 
(Hb) level was 99 g/l, and platelet count (PLT) was 230 × 10∧9/L.
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Figure 2. Chest CT showed scattered patches, strips and spots of 
increased density in both lung, most of the lesions had unclear edges 
and uneven density. (51 × 52 mm). 

High-sensitivity C-reactive protein (hs-CRP) was 78.35 mg/l, 
procalcitonin (PCT) 0.05 ng/ml, interleukin-6 (IL6) 122.66 pg/ml, 
myoglobin (Myo) 149.0 ng/ml, D-dimer (f luorescence) 726 ng/ml, 
and erythrocyte sedimentation rate 86 mm/h; These results 
indicate a mild infection and inflammatory response, with 
evidence of myocardial damage, while kidney function remains 
unaffected. 

Blood CMV IgG level was 87.20 U/ml, and urine CMV DNA 
detection < 10∧3 IU/ml (polymerase chain reaction (PCR) technol-
ogy). Human immunodeficiency virus (HIV) antibody/P24 antigen 
(luminescence method) was 0.10 S/CO. Liver and kidney func-
tions were within normal range. Bronchoalveolar lavage fluid 
(BALF) assessed by Xpert MTB/RIF (Xpert) was negative, and blood 
T-spot results were also negative. The patient’s CD4 cell count was 
128 cells/mul, the CD8 cell count was 52 cells/mul, and the CD3 
cell count was 192 cells/mul. The patient’s CD4, CD8, and CD3 cell 
counts are significantly below the normal range, suggesting that 
her immune function is suppressed. 

The electrocardiogram (ECG) showed sinus rhythm with T-wave 
abnormalities. The computerized tomography (CT) scan (Fig. 2) 
revealed a bilateral lung infection, along with slightly dilated 
bronchi in the middle lobe of the right lung and the upper lobe 
of the left lung. 

Therapeutic intervention 
After the patient’s admission, empirical treatment of ceftriaxone 
was administered for the infection. On the fifth day of admission, 
based on the BALF results (metagenomic next-generation 
sequencing (mNGS): CMV sequences: 5, Relative abundance: 
100%), The patient was treated with antiviral therapy, including 
ganciclovir (2.5 g/q8h) and human immunoglobulin (2.5 g/d). 
Despite this treatment, the patient experienced recurrent fever, 
and their shortness of breath worsened on the 10th day of 
hospitalization. 

Figure 3. Chest CT showed that bilateral lung lesions increased 
significantly compared with September 16. (52 × 53 mm). 

Subsequent assessments showed PCT <0.04 ng/ml; blood CMV 
IgM: 0.29 AU/ml; blood CMV IgG: 103.00 U/ml; B-type natriuretic 
peptide (BNP): 79.2 pg/ml; WBC: 5.71 × 10 ∧9/L; NEUT%: 80.0%; Hb: 
87 g/l; PLT: 346 × 10∧9/L; hs-CRP: 43.91 mg/l. During this period, 
ceftriaxone was adjusted to moxifloxacin for anti-bacterial infec-
tion treatment owing to urinary infection. On the 13th day, a chest 
CT (Fig. 3) was performed, revealing a progression of pneumonia. 
Consequently, diagnostic BAL was performed again under tra-
cheoscopy. BALF was sent for mNGS testing and pathogen culture, 
and a lung biopsy was performed at the same time. The mNGS test 
results of BALF showed the presence of Aspergillus f lavus (number 
of sequences: 336863, level of confidence: 99%), Aspergillus fumiga-
tus (number of sequences: 126752, level of confidence: 99%), CMV 
(number of sequences: 81, level of confidence: 99%). Aspergillus 
was also cultivated from BALF. Lung histopathology (right upper 
lung puncture tissue) showed reactive hyperplasia of the alveolar 
epithelium, with multiple histiocytes and a few chronic inflam-
matory cells infiltrating the alveolar space, which were morpho-
logically considered as chronic inflammatory changes (Fig. 4). We 
immediately switched to voriconazole (200 mg q12h, double the 
first dose) antifungal infection based on the results. No drug-
related adverse reactions were observed during treatment. 

Follow-up and outcomes 
Despite, administering timely and relevant treatment measures 
(Table 1) the patient’s condition worsened. Seven days later, the 
patient experienced a sudden myocardial infarction and died the 
following day. 

Discussion 
The most common manifestations of CMV disease are fever (58%), 
pneumonia (26.3%), and enterocolitis (15.8%) [6]. The virus can 
affect the production of various cytokines and chemokines, inhibit 
natural killer and T-cell responses, and inhibit target humoral
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Table 1. Patient’s summarized timeline. 

Dates Relevant past medical history and interventions 

Diagnostic testing Intervention 

2021-09-16 bilateral lung infection ‘Ceftriaxone’ anti-infection 
2021-09-19 The mNGS test results of BALF showed CMV Given ‘ganciclovir’ antiviral treatment and ‘human immunoglobulin 2.5 g/d’ 
2021-10-03 Once again BALF mNGS test results show Aspergillus 

flavus, Aspergillus fumigatus, CMV, TTV-22 
“Voriconazole “antifungal infection 

2021-10-09 Sudden myocardial infarction The patient died 

Figure 4. Lung histopathology showed reactive hyperplasia of the 
alveolar epithelium, with multiple histiocytes and a few chronic 
inflammatory cells infiltrating in the alveolar space, which were 
morphologically considered as chronic inflammatory changes 
(25 × 18 mm). 

immune responses. It may be these immunomodulatory prop-
erties that lead to the serious indirect consequences of CMV 
infection. 

CMV infection in individuals with normal immune function 
does not typically result in immunodeficiency. It is often asymp-
tomatic or causes only mild symptoms, In this case, aside from 
age, there are no other apparent immunosuppressive factors. 
We speculate that the patient’s immunodeficiency is a result of 
immunosenescent, which is the age-related decline in immune 
function. Patients with CMV pneumonia are particularly prone 
to fungal pneumonia, especially Aspergillus infection. Given that 
invasive pulmonary aspergillosis progresses rapidly and is asso-
ciated with high mortality, it becomes crucial to exclude fungal 
infections in patients with CMV disease. The diagnosis of invasive 
pulmonary aspergillosis is quite challenging and requires swift 
action. Early bronchoscopy and histology, culture, and immuno-
histochemistry of transbronchial biopsy are essential for identify-
ing pulmonary coinfections in immunocompromised patients [5]. 
In this context, mNGS technology may hold promising prospects 
in diagnosing such patients [7]. 

Moreover, studies have shown that patients with invasive pul-
monary Aspergillus may develop thrombosis problems [8]. Autopsy 
studies of patients with invasive pulmonary aspergillosis demon-
strate vascular damage [9], suggesting a potential link between 
aspergillosis and thrombosis. Our patient experienced myocardial 
infarction without any other apparent risk factors except for age. 
In this case, the patient was found to have normal immune func-
tion, no chronic underlying disease, and was considered to be at 
high risk for CMV infection associated with age. Despite the early 

diagnosis of CMV infection, and the patient was treated with ‘gan-
ciclovir + human immunoglobulin.’ Additionally, upon detect-
ing the secondary Aspergillus infection, ‘voriconazole’ antifungal 
treatment was promptly initiated. During this treatment, but we 
used a standardized regimen and did not test the voriconazole 
concentration because of the restricted nature of the assay; Unfor-
tunately, the treatment’s effectiveness was unsatisfactory, and 
the patient experienced cardiovascular events in a short period, 
leading to treatment failure. We believe that the patient’s CMV 
infection had been long-standing and slowly progressive, con-
tributing to a life-threatening risk factor for secondary Aspergillus 
infection that was insensitive to initial therapy. In such immuno-
compromised populations, early combined anti-Aspergillus infec-
tion therapy (triazole combined with echinocandin/polyene com-
bined with echinocandin [10] may improve prognosis. In addition, 
it is equally important to assess the risk of thrombosis in patients 
and initiate anticoagulation promptly when necessary. 

Ethical Approval and consent to participate 
Not applicable’ for that section. 

Consent to Publication 
Consent for publication- written informed consent was obtained 
from the patients/legal guardian for publication of this case 
report. 

Gusarantor 
Kunlun Huang: As the Guarantor of this paper, I am responsible 
for the overall integrity of the research. I ensure the accuracy and 
authenticity of all data and guarantee that the research process 
adheres to ethical standards. All authors’ contributions have been 
accurately recorded, and all statements in this paper are true. 

Acknowledgements 
The case report was supported by the Foshan Medical Cultivation 
Specialist Project (FSPY145014). 

Author contributions 
KLH wrote the main manuscript text and CCS provided guidance 
for the paper revision. All authors reviewed the manuscript. 

Data availability 
Not applicable’ for that section.



Cytomegalovirus pneumonia with Aspergillus infection | 399

Conflict of interest 
All authors have no conflicts of interest. 

Funding 
Foshan Medical Cultivation Specialist Project (FSPY145014). 

References 
1. Colimon R, Michelson S. Human cytomegalovirus: pathol-

ogy, diagnosis, treatment. Adv Nephrol Necker Hosp 1990;19: 
333–56. 

2. Sissons JG, Borysiewicz LK. Human cytomegalovirus infection. 
Thorax 1989;44:241–6. https://doi.org/10.1136/thx.44.4.241 

3. Levinson ML, Jacobson PA. Treatment and prophylaxis of 
cytomegalovirus disease. Pharmacotherapy 1992;12:300–18. 
https://doi.org/10.1002/j.1875-9114.1992.tb04464.x 

4. Bittner K, Bittinger A, Lange H. Cytomegalovirus-associated 
superinfection of the lung following kidney transplantation. 
Dtsch Med Wochenschr 1987;112:214–8. https://doi.org/10.1055/ 
s-2008-1068032 

5. Siu YP, Leung KT, Tong MK. et al. Fatal case of aspergillus 
coinfection in a renal transplant recipient suffering from 
cytomegalovirus pneumonitis. Nephrology (Carlton, Vic) 2005;10: 
619–22. https://doi.org/10.1111/j.1440-1797.2005.00459.x 

6. Sułowicz W, Ignacak E, Kuzniewski M. et al. Cytomegalovirus 
infection in kidney transplant patients: clinical manifestations 
and diagnosis. Zentralbl Bakteriol 1998;287:489–500. https://doi. 
org/10.1016/S0934-8840(98)80190-4 

7. He BC, Liu LL, Chen BL. et al. The application of next-generation 
sequencing in diagnosing invasive pulmonary aspergillosis: 
three case reports.  Am J Transl Res 2019;11:2532–9. 

8. Solak Y, Biyik Z, Cizmecioglu A. et al. Cytomegalovirus and 
aspergillus spp. coinfection in organ transplantation: a case 
report and review of the literature. CEN Case Rep 2013;2:59–67. 
https://doi.org/10.1007/s13730-012-0040-3 

9. Vaideeswar P, Prasad S, Deshpande JR. et al. Invasive pulmonary 
aspergillosis: a study of 39 cases at autopsy. J Postgrad Med 
2004;50:21–6. 

10. Patterson TF, 3RD Thompson GR, Denning DW. et al. Practice 
guidelines for the diagnosis and Management of Aspergillosis: 
2016 update by the Infectious Diseases Society of America. Clin 
Infect Dis 2016;63:e1–60. https://doi.org/10.1093/cid/ciw326 

© The Author(s) 2025. Published by Oxford University Press. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and 
reproduction in any medium, provided the original work is properly cited. 
Oxford Medical Case Reports, 2025, 5, 396–399 
https://doi.org/10.1093/omcr/omaf060 
Case Report

https://doi.org/10.1136/thx.44.4.241
https://doi.org/10.1136/thx.44.4.241
https://doi.org/10.1136/thx.44.4.241
https://doi.org/10.1136/thx.44.4.241
https://doi.org/10.1002/j.1875-9114.1992.tb04464.x
https://doi.org/10.1002/j.1875-9114.1992.tb04464.x
https://doi.org/10.1002/j.1875-9114.1992.tb04464.x
https://doi.org/10.1002/j.1875-9114.1992.tb04464.x
https://doi.org/10.1002/j.1875-9114.1992.tb04464.x
https://doi.org/10.1002/j.1875-9114.1992.tb04464.x
https://doi.org/10.1055/s-2008-1068032
https://doi.org/10.1055/s-2008-1068032
https://doi.org/10.1055/s-2008-1068032
https://doi.org/10.1055/s-2008-1068032
https://doi.org/10.1111/j.1440-1797.2005.00459.x
https://doi.org/10.1111/j.1440-1797.2005.00459.x
https://doi.org/10.1111/j.1440-1797.2005.00459.x
https://doi.org/10.1111/j.1440-1797.2005.00459.x
https://doi.org/10.1111/j.1440-1797.2005.00459.x
https://doi.org/10.1016/S0934-8840(98)80190-4
https://doi.org/10.1016/S0934-8840(98)80190-4
https://doi.org/10.1016/S0934-8840(98)80190-4
https://doi.org/10.1016/S0934-8840(98)80190-4
https://doi.org/10.1016/S0934-8840(98)80190-4
https://doi.org/10.1016/S0934-8840(98)80190-4
https://doi.org/10.1007/s13730-012-0040-3
https://doi.org/10.1007/s13730-012-0040-3
https://doi.org/10.1007/s13730-012-0040-3
https://doi.org/10.1007/s13730-012-0040-3
https://doi.org/10.1093/cid/ciw326
https://doi.org/10.1093/cid/ciw326
https://doi.org/10.1093/cid/ciw326
https://doi.org/10.1093/cid/ciw326
https://doi.org/10.1093/cid/ciw326
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/omcr/omaf060

	 A fatal case of cytomegalovirus pneumonia with coexisting aspergillus infection in a immunodeficient patient
	Case report
	Discussion
	Ethical Approval and consent to participate
	Consent to Publication
	Gusarantor
	Acknowledgements
	Author contributions
	Data availability
	Conflict of interest
	Funding


