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Introduction
Cytomegalovirus (CMV), also known as human herpesvirus 5, 

is a member of the Herpesviridae family. CMV particles consist of 
a 120-200-nm envelope containing linear double-stranded DNA.1 
CMV can be transmitted through sexual exposure, blood or blood 
product transfusion, organ transplantation from HIV-positive donors, 
occupational exposure in susceptible workers, and close contact 
between individuals, such as during family gatherings.2–5

CMV infection is usually asymptomatic or may present as a 
mononucleosis syndrome in an immunocompetent host.1,6 Conversely, 
in critically ill patients with sepsis, several viruses, most often CMV 
can be reactivated. In these patients, CMV reactivation worsens the 
prognosis, increasing healthcare-associated infections (HAIS) such 
as ventilator-associated pneumonia (VAP), bacteremia, and fungal 
infections.7

CMV reactivation can be detected by polymerase chain reaction 
(PCR) in 33% of critically ill, immunocompetent, CMV-seropositive 
patients. In these patients, CMV reactivation is associated with 
prolonged hospital and ICU stays, increased need for mechanical 
ventilation (MV), and higher rates of sepsis, morbidity, and 
mortality.8–18

Ganciclovir is an antiviral widely used to inhibit CMV 
replication. However, it is associated with bone marrow suppression 
(myelotoxicity) and can cause serious toxicity in patients with renal 
failure. Underdosing ganciclovir can lead to acquired drug resistance, 

such as the mutation of the UL97 gene, requiring the use of foscarnet, 
which is even more toxic.19–21

The present study aims to describe CMV reactivation and outcomes 
in outpatients and patients admitted to a university hospital in Mato 
Grosso, central Brazil, due to the lack of studies on CMV reactivation 
in non-transplant patients in this region.

Methods
Location, population, and data collection

This retrospective cohort study of patients with suspected CMV 
reactivation was conducted in a public university hospital located in 
Cuiaba, Mato Grosso, in the Central-West region of Brazil. These data 
were abstracted from electronic health records and medical charts of 
outpatients and inpatients from November 2021 to July 2023.  

Patient data

Patient’s data were obtained from medical records. The study 
included patients of both sexes, regardless of age, HIV infection, 
or other immunosuppressive diseases, whether treated in outpatient 
units or admitted to a ward or intensive care unit (ICU). Inclusion 
criteria were patients with the presence of IgG antibody reactive to 
CMV and clinical suspicion of CMV reactivation by the attending 
medical team. Suspected CMV reactivation was defined by the 
absence of retinitis, esophagitis, CMV colitis or organ transplantation, 
but with the presence of fever, asthenia, clinical worsening or 
systemic inflammatory response syndrome without specific cause in 
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Abstract

Introduction: In critically ill patients or immunocompromised, cytomegalovirus (CMV) 
frequently reactivates. This reactivation is linked to extended hospital and ICU stays, 
increased need for mechanical ventilation, and higher incidences of sepsis, healthcare-
associated infections (HAIs), morbidity and mortality. This study to describe CMV 
reactivation and outcomes in patients treated at or admitted to a university hospital.  

Methods: We conducted a retrospective cohort study of patients with suspected CMV 
reactivation treated at a university hospital in central Brazil from November 2021 to July 
2023. Data were abstracted from medical charts and entered a form prepared in EpiData 
Entry software version 3.1(//www.epidata.dk/) for statistical analysis.

Results: Among one hundred patients with clinical suspicion of CMV reactivation by 
the attending medical team, thirty-one cases (31.0%) had detectable viral load in blood 
samples. In patients with CMV reactivation, mortality reached 19.35%, compared to 5.80% 
in patients with undetectable viral load (p= 0.045). Mortality and CMV reactivation were 
significantly (p<0.050) higher in patients infected with the human immunodeficiency virus 
(HIV), those with shock or healthcare-associated infections (HAIs), and those requiring 
mechanical ventilation (MV). Patients with suspected CMV reactivation who were treated 
with ganciclovir had a significantly higher mortality (25.00%) than those who did not use 
ganciclovir (6.25%) (p=0.025).

Conclusions: CMV reactivation, HIV infection, shock, MV, intensive care unit admission, 
or HAIs were associated with increase patient mortality. However, further studies on the use 
of antivirals for treatment or prophylaxis of CMV reactivation in non-transplant critically ill 
patients, including patients with HIV infection, are necessary, as ganciclovir may be toxic.

Keywords: cytomegalovirus reactivation, mortality, critically ill patient, mechanical 
ventilation, HIV, ganciclovir
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immunocompromised patients, together with the identification of IgG 
antibodies to CMV and CMV viral load present in a blood sample. 
Exclusion criteria were the absence of reactive IgG antibodies to 
CMV or the absence of collection of CMV viral load.

Several data were recorded, including sex, age, comorbidities, 
complications, length of stay, CMV load, and outcomes such as 
progression to cure or death at the end of hospitalization. The 
research protocol was approved by the Ethics Research Committee 
of Júlio Muller Hospital, and was registered in the National System 
of the Ethical Evaluation of Human Research Projects (CAAE 
76003223.5.0000.5541).

Data analysis

Data on patient age, sex, outpatient care or place of admission, 
underlying pathology, reason for admission, presence of healthcare-
associated infections, shock, need for hemodialysis, presence of CMV 
and outcome were stored in the EpiData Entry v.3.1 database (http://
www.epidata.dk/). Associations between clinical or epidemiological 
characteristics as well as CMV reactivation and outcome were analyzed 
using appropriate tests for categorical variables and continuous normal 
or parametric distributions using the EpiData Analysis v.2.2 software 
(http://www.epidata.dk/). A value of 5% was used as the maximum 
alpha error limit allowed to reject the null hypothesis.  

Results
Among 130 patients with clinical suspicion of CMV reactivation 

by the attending medical team from November 2021 to July 2023, 30 
patients were excluded because CMV viral load was not collected. 
One hundred patients with clinical suspicion of CMV reactivation 
were included in the study, 31 (31.0%) had detectable viral load in 
their blood samples. The mortality rate among patients with suspected 
CMV reactivation was 10.0%. Specifically, six patients (19.35%) of 
the 31 patients with detectable viral load died, compared with four 
patients (5.80%) of the 69 patients with undetectable viral load, a 
statistically significant difference (p = 0.045).

In this study, the majority of patients were male (60%). The most 
prevalent age group for CMV reactivation was 18 to 64 years (48%). 
The medical specialty with the highest number of screenings for CMV 
reactivation was Pediatrics (46%). 

CMV reactivation rates and mortality were significantly higher 
in patients with HIV infection (51.85% and 22.22%, respectively) 
compared to those without HIV infection (23.29% and 5.48%) 
(p=0.002 and p=0.026). Similarly, reactivation rates and mortality 
were significantly higher in patients with shock (53.85 and 61.54%) 
than in those without shock (27.59% and 2.30%) (p= 0.028 and p= 
0.000), and in patients requiring mechanical ventilation (58.33% 
and 75.0%) compared to those who did not (27.59% and 1.15%) 
(p=0.037 and p=0.000). Twenty patients (20.0%) with suspected 
CMV reactivation were treated with ganciclovir, and they experienced 
significantly higher mortality rates (25.0%) compared to those who 
did not receive ganciclovir (6.25%) (p=0.025). Additional data on the 
100 patients with suspected CMV reactivation are outlined in Table 1.

Table 1 Descriptive statistics and outcomes of patients with suspected CMV reactivation at the university hospital of Cuiaba, Mato Grosso (MT), Brazil, from 
November 2021 to July 2023

Variable Cases, n (%) Deaths, n (%) p-value Cases of detectable CMV, n (%) p-value
Total 100 (100.0) 10 (10.00) - 31 (31.0) -
Sex
     Female 40 (40.0) 4 (10.00) 0.625 12 (30.00) 0.5198
     Male 60 (60.0) 6 (10.00) 19 (31.67)
Sector
     Adult ICU 20 (20.0) 9 (45.00) - 12 (60.00) -
     Internal Medicine 27 (27.0) 1 (3.70) 0 12 (44.44) 0.224
     Pediatrics 46 (46.0) 0 (0.00) 0 7 (15.22) 0
     Outpatient Centers 7 (7.0) 0 (0.00) 0.035 0 0.007
Age  (years)*
     ≤ 17 50 (50.0) 0 (0.0) 0.002 08 (16.0) 0.001
     ≥ 18 50 (50.0) 8 (16.0) 23 (46.0)
HIV
      Yes 27 (27.0) 6 (22.22) 0.022 14 (51.85) 0.007
      No 73 (73.0) 4 (5.48) 17 (23.29)
Diabetes mellitus
     Yes 4 (04.0) 1 (25.00) 0.348 2 (50.00) 0.365
     No 96 (96.0) 9 (9.38) 29 (30.21)
Shock
     Yes 13 (13.0) 8 (61.64) 0 7 (53.85) 0.028
     No 87 (87.0) 2 (2.30) 24 (27.59)
MV
     Yes 12 (12.00) 9 (75.00) 0 07 (58.33) 0.037
     No 87 (87.00) 1 (1.15) 24 (27.59)
HAIs
    Yes 16 (16.00) 6 (37.50) 0 12 (75.00) 0
    No 84 (84.00) 4 (4.76) 19 (22.62)
Hemodialysis
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    Yes 7 (7.0) 6 (85.71) 0 3 (42.86) 0.374
    No 93 (93.0) 4 (4.30) 28 (33.11)
Acyclovir use
    Yes 14 (14.00) 03 (21.43) 0.144 7 (50.00) 0.091
    No 86 (86.00) 07 (8.14) 24 (27.91)
Ganciclovir use
    Yes 20 (20.00) 5 (25.00) 0.025 15 (75.00) 0
    No 80 (80.00) 5 (6.25) 16 (20.00)

* Younger than two years of age: 15 patients (three with detectable CMV); between two and 12 years of age: 28 patients (four with detectable CMV); between 
13 and 17 years of age: seven patients (one with detectable CMV); between 18 and 64 years of age: 48 patients (21 with detectable CMV); and older than 64 
years: two patients (two with detectable CMV).

Variables and outcomes of the 31 patients with CMV reactivation and the 69 patients without CMV reactivation are detailed in Table 2.

Table 2 Descriptive statistics and outcomes of patients with undetectable and detectable CMV at the university hospital of Cuiaba, Mato Grosso (MT), Brazil, 
in November 2021 and July 2023

Variable Cases of undetectable 
CMV, n (%

Deaths, n 
(%) p-value Cases of detectable CMV, 

n (%)
Deaths, n 
(%) p-value

Total
Sex  69 (100.0) 4 (5.80) - 31 (100.0) 6 (19.35) -
  Female 28 (40.58) 3 (10.71) 0.322 12 (30.77) 2 (16.67) 0.573
  Male 41 (59.42) 2 (4.88) 19 (31.15) 4 (21.05)
Age  (years)* 
  ≤ 17 42 (60.87) 0 (0.00) 0.02 08 (25.81) 0 (0.0) 0.137
  ≥18 27 (39.13) 4 (14.81) 23 (74.19) 6 (26.09)
Sector**
  Adult ICU 8 (11.59) 4 (50.50) 0 12 (60.00) 5 (41.67) 0.021
  Others 61 (88.41) 0 (0.00) 19 (46.15) 1 (5.26)
CMV viral load
  <1000 copies/
dl - - - 19 (61.29) 3 (15.79) 0.426

  ≥ 1000 
copies/dl

- - 12 (38.71) 3 (25.0)

Ganciclovir use
  Yes 5 (7.25) 0 (0.00) 0.735 15 (48.39) 5 (33.33) 0.072
  No 64 (92.75) 4 (6.25) 16 (51.61) 1 (6.25)
Aciclovir use
  Yes 7 (10.14) 1 (14.30) 0.354 7 (22.58) 2 (28.57) 0.413
  No 62 (89.86) 3 (4.84) 24 (77.42) 4 (16.67)
HIV 
  Yes 13 (18.84) 1 (7.69) 0.575 14 (45.16) 4 (28.57) 0.235
  No 56 (81.16) 3 (5.36) 17 (54.84) 2 (11.76)
Diabetes mellitus
  Yes 2 (2.90) 0 (0.00) 0.886 02 (6.45) 1 (50.00) 0.354
  No 67 (97.10) 4 (5.97) 29 (93.55) 5 (17.24)
Shock 
  Yes 6 (8.70) 4 (66.67) 0 7 (22.58) 4 (57.14) 0.013
  No 63 (91.30) 0 (0.00) 24 (77.42) 2 (8.33)
MV 
  Yes 5 (7.25) 4 (80.00) 0 07 (58.33) 5 (71.43) 0
  No 64 (92.75) 0  (0.00) 24 (27.91) 1 (4.17)
HAIs
  Yes 4 (5.80) 2 (50.00) 0.014 12 (38.71) 4 (33.33) 0.137
  No 65 (94.20) 2 (3.08) 19 (61.29) 2 (10.53)
Hemodialysis
  Yes 4 (5.80) 3 (75.00) 0 3 (9.68) 2 (66.67) 0.087
  No 65 (94.20) 1 (1.54) 28 (90.32) 4 (14.29)

Table 1 Continued...
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*69 patients with undetectable CMV= younger than two years of age: 12 
patients; between two and 12 years of age: 24 patients; between 13 and 17 
years: six patients; between 18 and 64 years of age: 27 patients; and older than 
64 years of age: zero patients.

31 patients with detectable CMV= younger than two years of age: three 
patients; between two and 12 years of age: four patients; between 13 and 17 
years of age: one patient; between 18 and 64 years of age: 21 patients; and 
older than 64 years of age: two patients.

** Other sectors= Internal medicine, cases with undetectable CMV : 15 
patients (no deathes); Internal medicine, cases with detectable CMV : 12 
patients (one death); Pediatrics, cases with undetectable CMV : 39 patients 
(no deathes); Pediatrics, cases with detectable CMV : 07 patients (no deathes); 
Outpatient Centers, cases with undetectable CMV : 07 patients (no deathes); 
Outpatient Centers, cases with detectable CMV: no patients.

The length of stay ranged from 1 to 131 days, with an average of 
24.45 days. The period with the highest number of CMV reactivation 
diagnoses was between 1 to 4 days of hospitalization (36.0%). Further 
details are provided in Supplementary Table 1.   

HIV infection (27.0%) was the most common reason for 
hospitalization or outpatient care among patients with suspected 
CMV reactivation, followed by autoimmune diseases (19.0%) and 
lung diseases (10.0%). Additional data are outlined in Supplementary 
Table 1. 

CMV reactivation rates and mortality were significantly higher in 
patients admitted to the adult ICU (60.00% and 45.00%) compared 
to those admitted or treated in others sector (19.00% and 1.00%), 
with p-value less than 0.005. A total of 16 patients (16.0%) had 
healthcare-associated infections (HAIs), accounting for 29 infections. 
Among these, four patients had three infections, five patients had two 
infections, and seven patients had only one infection during the same 
hospitalization. 

CMV reactivation rates and mortality were significantly higher 
in patients with HAIs (75.00% and 37.50%, respectively) compared 
to those without HAIs infection (22.62% and 4.76%), whith p-value 
0.000. Among patients with HAIs, there were 14 cases (48.28%) of 
bloodstream infection (BSI), seven cases (24.14%) of respiratory 
infection (including five VAPs and two nosocomial pneumonias), 
five cases (17.24%) of urinary tract infection (UTI), and three cases 
(10.34%) of unknown focus. The microorganisms most frequently 
causing HAIs were Klebsiella pneumonia (33.33%, nine cases), 
coagulase-negative staphylococci (CNS) (25.93%, seven cases), 
Pseudomonas aeruginosa (14.81%, four cases), Acinetobacter 
baumanni (11.11%, three cases), Cândida spp (11.11%, three cases) 
and Stenotrophomonas maltophilia (3.71%, one case).  

Discussion
In this study, CMV reactivation was identified in 31% of patients, 

with higher mortality rates observed in those with CMV reactivation 
compared to those without. The study included both inpatients (ICU 
and ward) and outpatients, including patients with HIV infection. In 
contrast, many international studies have focused only on critically 
ill adult ICU patients without HIV infection. An international study 
reported CMV reactivation in 33% of critically ill, immunocompetent 
ICU patients and associated CMV reactivation with prolonged 
hospitalization and mortality within 30 days of ICU admission.13 
Additionally, a meta-analysis of 2,400 immunocompetent ICU 
patients found detectable CMV in 27% of cases.22

In the present study, HIV infection was associated with increased 
mortality and CMV reactivation in patients. A study involving 
children with HIV admitted to four African hospitals found that 

CMV viremia was common hospitalized children (54%). CMV levels 
higher than 1000 iu/ml were linked to a higher risk of mortality, 
longer hospitalization, and associated complications, regardless of 
HIV load.23 Other international studies demonstrate that the presence 
of CMV DNA in the plasma of HIV-infected patients increases the 
risk of death.24–26 CMV infection may contribute to immunological 
modulation, and increased susceptibility to other infections, further 
precipitating clinical decline in critically ill, patients.13

Treatment for retinitis, colitis and esophagitis due to CMV is 
well established in patients with immunosuppression due to HIV 
or other immunosuppressive diseases. The antiviral ganciclovir is 
known to cause myelotoxicity characterized by anemia, leukopenia, 
neutropenia or thrombocytopenia.19–21,27,28 Nonetheless, antiviral 
treatment indication must be improved for critically ill patients with 
detectable CMV because mortality was higher among patients who 
used ganciclovir in this study. Among the 16 patients with CMV 
reactivation who did not use ganciclovir, one patient died (6.25%). 
All these patients had a CMV load lower than 3500 copies/dl. The 
SAPS 3 scores for these 16 patients ranged from 23 to 72 points. The 
patient who died had a SAPS 3 score of 72 points, indicating a 60% 
risk of death, with HIV infection and headache being the reasons for 
hospitalization, ultimately evolving to brain death. In contrast, the 
remaining 15 patients, who survived and did not use ganciclovir had a 
SAPS 3 scores of 46 or lower, corresponding to a 12.1% risk of death. 

SAPS 3 may be used as an indicator for antiviral treatment in CMV 
reactivation, though it has some limitations, such as not accounting 
for patients under 40 years of age, those with rheumatological disease, 
corticosteroid therapy, or non-neoplastic hematological diseases. 
Despite these limitations, SAPS 3 is a modern prognostic scoring 
system designed to predict ICU mortality and may be applicable in 
settings with a high incidence of patients with HIV infection.29 In this 
study, SAPS 3 was also used to score patients with confirmed CMV 
reactivation who were admitted to a ward due to ICU beds shortages. 
Critically ill patients are frequently placed in semi-intensive care units 
within general wards when ICU resources are unavailable. 

Fifteen patients with CMV reactivation were treated with 
ganciclovir, and five of these patients died. The SAPS 3 scores for 
these fifteen patients ranged from 24 to 62, with the highest score 
indicating a 39.8% risk of death. The viral load in this subgroup 
ranged from 50 to 120.894 copies/dl. The reasons for hospitalization 
of the five patients who died were sepsis in an 81-year-old patient, 
HIV and Monkeypox, sepsis and choledocholithiasis, HIV and 
neurocryptococcosis, and HIV in a comatose patient. These five 
patients who died were critically ill, and therefore, neither CMV 
reactivation nor ganciclovir use may necessarily be directly related 
to mortality in this study. Data on these patients with confirmed CMV 
reactivation are detailed in Supplementary Table 2. 

In this study, viral load did not significantly impact mortality, 
possibly due to the sample size. Data on patient viral loads are outlined 
in Supplementary Table 1. There is currently no standardized viral 
load threshold for initiating antiviral treatment, such as ganciclovir, 
in non-transplant immunocompromised or immunocompetent ICU 
patients. Real-time PCR, with its high sensitivity, can detect low viral 
loads during the latent stage of infection, but a positive test does not 
always confirm active viral reactivation. Thus, defining appropriate 
cutoff values for PCR tests is crucial.30 Ganciclovir use in critically 
ill ICU patients with CMV reactivation should be closely monitored, 
weighing the risk-benefit ratio considering potential the side effects, 
including hematological complications (e.g., neutropenia, anemia, 
thrombocytopenia), renal dysfunction and mental disorders.19–21 In a 
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retrospective cohort study, ganciclovir treatment was not associated 
with better long-term prognosis in non-immunocompromised patients 
with CMV reactivation and no organ involvement.31 

A randomized clinical trial involving 124 adult patients admitted to 
the ICU with a wide range of diagnoses and without immunosuppressed 
or neutropenic patients evaluated three groups, one using valacyclovir, 
another group using valganciclovir (450 mg daily) and a third group 
using placebo, requiring premature discontinuation of the group 
using valacyclovir due to higher mortality, despite a significantly 
lower risk of CMV reactivation in the antiviral treatment groups.32 
Another randomized, double-blind, placebo-controlled clinical trial 
evaluated 156 ICU patients with 88% of patients presenting severe 
sepsis, evaluating the use of ganciclovir 5 mg/kg/day in one group 
and the use of placebo in the other group. In this clinical trial, CMV 
reactivation was significantly lower in the ganciclovir group, along 
with a greater number of days without mechanical ventilation, but 
with no differences in mortality, length of hospital stay, or difference 
in plasma IL-6 levels between days zero and 14.13

In this study, mortality and CMV reactivation were higher in 
patients admitted to adult ICU, with shock, renal dysfunction under 
dialysis, HAIs, or those requiring mechanical ventilation (MV). Our 
results align with several studies showing that CMV reactivation 
worsens outcomes, particularly in immunosuppressed patients or 
those with septic shock, leading to higher overall mortality, longer ICU 
and hospital stays, and increased need for MV. These complications 
and worsened outcomes can be explained by conditions triggered by 
CMV reactivation, including direct lung injury, amplified systemic 
inflammation and secondary immunosuppression, which elevate the 
risk of HAIs. Another contributing factor may be the increase in 
CD4 and CD8 T-cell apoptosis, compromising the patient’s immune 
response. Additionally, the need for blood transfusion in critically ill 
ICU patients and the use of corticosteroids or catecholamines may 
further impair host immunity.7,22

A study conducted in Londrina, Brazil, showed CMV reactivation 
in 17.58% of critically ill ICU patients with sepsis. In these patients, 
interleukin-10 and nitric oxide levels were increased, and CMV 
reactivation was associated with kidney failure in sepsis, as well as an 
increased risk of mortality.33 

A study conducted in Minas Gerais, Brazil, reported CMV 
reactivation in 59% of older women and 8% of younger women, 
with 82% of the older women classified as frail presenting with CMV 
reactivation. Immunosenescence hinders CD8 T-cells from effectively 
monitoring infected cells. Concurrently, CMV replication impairs 
cellular immunity, leading to discussions about the potential for CMV 
vaccination in the future, particularly for older individuals, like to the 
chickenpox vaccine.34

This study describes the relationship between CMV reactivation, 
mainly in patients admitted to adult ICU or with HIV infection, and 
progression to a worse outcome. It also describes the worsening of 
the outcome in patients who used ganciclovir. However, this study 
has limitations because it is only descriptive and has a small sample, 
requiring larger and randomized studies, including HIV-infected 
patients, to better indicate antivirals for CMV prophylaxis in these 
patients, with the aid of a specific CMV viral load value and the use of 
severity scores, such as SAPS 3, for example.

Conclusion
This study on CMV reactivation in non-transplant 

immunocompromised patients is the first of its kind in the central 
region of Brazil. Further research is needed to better understand the 

use of antiviral in the treatment or prophylaxis of CMV reactivation 
in non-transplant, critically ill patients, including patients admitted to 
adult ICUs or HIV infection.  
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