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Abstract

Background: This study describes an AIDS patient with CNS tuberculosis and cytomegalovirus infection that 
experienced IRIS associated with cytomegalovirus encephalitis and PTB while receiving ART.

Case presentation: A 59-year-old male was referred to our hospital with a fever of unknown origin and 
paroxysmal cough as the main symptoms for three days. CSF examination revealed a cytomegaloviral load of 3.4 
×103 copies/mL and a positive MTB recombination test. CSF gene X-pert MTB/RIF test revealed MTB infection 
without rifampicin resistance. Anti-tuberculosis treatment and anti-cytomegalovirus therapy were administered, 
improving clinical and laboratory abnormalities. ART was initiated 24 days after starting anti-tuberculosis treatment, 
with a baseline CD4+ T lymphocyte count of 70 cells/μL. Clinical symptoms reappeared on day 33 after starting ART. 
Paradoxical IRIS was considered the most likely diagnosis. After adding dexamethasone to continue anti-
tuberculosis and anti-CMV therapy, the patient’s symptoms disappeared, and imaging showed a reduction in scope. 
There was no recurrence of clinical symptoms during a two-year outpatient follow-up.

Conclusion: It is crucial to consider the emergence of multiple infections and the associated IRIS in AIDS. Once 
IRIS manifests, proper diagnosis and continual treatment are imperative for patient recovery.
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Introduction
T-cell counts are susceptible to 

immunological reconstitution inflammatory syndrome (IRIS) within 
the first three months of initiating antiretroviral therapy (ART) [1]. 
There are two types of IRIS: paradoxical IRIS, characterized by the 
recurrence or significant worsening of a pre-existing opportunistic 
infection and its symptoms, and unmasked IRIS, defined as the 
discovery of a previously unrecognized latent infection [2].

The most frequent clinical agents of IRIS are tuberculosis and 
Cytomegalovirus (CMV) [3]. The gastrointestinal tract and eyes are 
particularly vulnerable to CMV infection [4,5]. There are few reports 
of CMV involving the brain and causing the corresponding IRIS. We 
present the dynamic changes in paradoxical IRIS in an AIDS patient 
with CMV encephalitis and Pulmonary Tuberculosis (PTB).

Case Presentation
HSV A 59-year-old man with an unexplained fever was admitted to the 
hospital, presenting with dizziness, fatigue, loss of appetite, fear of cold,

afternoon fever, occasional babbling during fever, paroxysmal 
cough, and cough with a small amount of white sputum. Upon 
admission, his vital signs were as follows: 92 beats/min, 39°C axillary 
temperature, 132/91 mmHg blood pressure, and 22 breaths per minute. 
He tested positive for Human Immunodeficiency Virus (HIV) in an 
outpatient setting but did not undergo HIV-Viral load testing.

Cerebrospinal fluid (CSF) examination was conducted after 
admission, revealing CSF protein quantification of 2360 mg/L, blood 
glucose 1.58 mmol/L, lactate dehydrogenase 52 U/L, CMV viral load 
3.4 × 103 copies/mL, and positive CSF mycobacterium tuberculosis 
(MTB) recombination assay. All other CSF tests were negative. Brain 
MRI showed an aberrant signal in the knee of the corpus callosum 
with low T1WI, high T2WI, high FLAIR, high DWI, and low ADC 
signals, and no enhancement was observed. Chest CT depicted few 
lung lesions, enlarged mediastinal lymph nodes, and a small amount of 
bilateral pleural effusion.

The patient received antituberculosis treatment with isoniazid, 
pyrazinamide, levofloxacin, and amikacin, and the chest CT revealed a 
reduction in the pulmonary lesions and pleural effusion 15 days later. 
The CMV viral load in CSF increased to 24.7 × 103 copies/mL, 
prompting intravenous injection of 0.25 g/dose of ganciclovir twice 
daily for 11 days. After nine days of treatment, CMV load in CSF 
decreased to 4.89 × 103 copies/mL, and clinical symptoms disappeared. 
The patient was discharged after 26 days of antituberculosis treatment 
and 11 days of anti-CMV treatment, followed by antiviral therapy (ART) 
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in an outpatient setting with tenofovir fumarate, lamivudine, and 
efavirenz with baseline CD4+ T lymphocytes of 70 cells/μL. The 
patient continued antituberculosis treatment and took oral ganciclovir 1 
g/dose three times daily for two weeks.

On day 33 after starting ART, the patient was readmitted to the 
hospital due to chills, fever, cough, sputum, low fever, cough, a small 
amount of white mucus sputum, loss of appetite, nausea, vomiting, 
fatigue, and numbness in both legs for three days. CMV viral load in 
CSF was 22.6 × 103 copies/mL, and MTB recombination assay was 
negative. CD4+T lymphocyte count increased to 105 cells/μL. MRI 
revealed an enlarged lesion in the corpus callosum of the knee and a 
decreased diffusion-weighted image signal. Compared to the previous 
CT of the chest, lung segment lesions were larger. The patient reported 
continuing medication after discharge. No further infections were 
observed during hospitalization. Paradoxical IRIS was considered the 
most likely diagnosis. The original anti-tuberculosis treatment was 
supplemented with a small amount of dexamethasone. Five days later, 
CMV viral load dropped to 4.37 × 10 3 copies/mL. The patient did not 
cooperate with treatment, CMV viral load increased to 22.7 × 103 

copies/mL 10 days later, and the patient was discharged automatically.

The patient was hospitalized for a third time 19 days later with a 
CMV viral load of 35 × 103 copies/mL. The CMV viral load was 
reduced to 0.54 × 103 copies/mL after receiving anti-tuberculosis 
medication and continuing ganciclovir treatment for 24 days. MRI and 
chest CT scans showed fewer brain and chest lesions than before, and 
HIV-RNA viral load was below 20 copies/µL. Figures 1a-1g displays 
the dynamic changes in CMV viral load, chest CT, and brain MRI 
with time. The two-year outpatient follow-up did not depict any 
consequences or recurrence of CMV infection.

Figure 1: Dynamic changes of CMV viral load, chest CT and 
brain MRI with time in an AIDS patient with CMV 
encephalitis and pulmonary tuberculosis. (a) The dynamic 
change of CMV viral load (abscissa, copies/mL) in CSF with 
time (ordinate, time axis). (b-d) MRI dynamic changes of CMV-
IRIS encephalitis (e-g) Dynamic changes of tuberculosis-IRIS.

Results and Discussion
This study presents the dynamic changes in paradoxical IRIS in an 

AIDS patient with CMV encephalitis and PTB. Despite the absence of 
a specific diagnostic basis, paradoxical IRIS was established by 
comprehensively considering clinical symptoms, laboratory tests, and 
imaging findings during treatment according to the criteria published 
by the International Network for the Study of HIV-associated IRIS 
(INSHI) [6].

Recent research indicates that CMV infection increases the 
likelihood of developing tuberculosis, especially those with latent 
tuberculosis infection [7,8]. The primary diagnostic criteria for 
opportunistic infections of central nervous system (CNS) include 
clinical features, CSF, radiographic characteristics, and temporal 
evolution [9]. Quantitative PCR results can also help assess disease 
severity and monitor response to antiviral therapy [9]. In our case, the 
patient had an elevated CMV viral load and positive MTB 
recombination assay, indicating a combined CNS tuberculosis and 
CMV infection. Anderson, et al., reported that typical MRI findings of 
AIDS-associated CMV encephalitis revealed a slightly low signal on 
T1WI, a high signal on T2WI and FLAIR, a slightly high signal on 
DWI, and a low signal on ADC [10]. Restricted diffusion MRI lesions 
are one of the specific manifestations of CMV encephalitis and may 
persist for a long time [11-13]. Dynamic enhancement scans of the 
lesion exhibited minimal to no enhancement and revealed tiny internal 
vessels, distinguishing it from the perifocal edema and ring-like 
enhancement of tuberculous encephalitis [14]. Vascular infarction, 
regarded as a type of CMV-associated IRIS, is a rare clinical and 
radiological presentation of CNS CMV infection [15,16]. Our case 
began with a similar MRI appearance to acute cerebral infarction but 
lacked the symptoms of cerebral infarction. The viral load decreased, 
and clinical symptoms improved after administering ganciclovir, 
indicating an intracranial lesion of CMV encephalitis.

The patient reappeared 33 days after ART with clinical signs and 
elevated CD4+ T-cell counts but with an increased CMV viral load and 
intracranial and pulmonary lesions. Clinical deterioration due to drug 
resistance and new infections was excluded.

Conclusion
The patient experienced a significant treatment effect by adding a 

small amount of dexamethasone. There was no recurrence after a 2-
year follow-up, confirming IRIS diagnosis. This is crucial for IRIS 
diagnosis, demonstrating that a better curative effect can be obtained 
without excessive additional treatment, thus reducing patient burden.

Clinical manifestations, CSF, radiological features, and temporal 
evolution contribute to CNS diagnosis and the possible presence of 
IRIS. It is crucial to be aware of the emergence of multiple infections 
and the associated IRIS in AIDS patients.
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