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Herpes Simplex Virus Type 1 with Concomitant Pneumonia and Urinary 
Tract Infection in an Older Patient: A Case Report 
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A 76-year-old female patient was unable to ambulate due to sequelae of cerebrovascular disease 
and had been living in a healthcare facility. On admission, the patient was diagnosed with sepsis 
and a urinary tract infection caused by Candida tropicalis. Chest radiography showed right lung 
atelectasis, while bronchoscopy showed bronchial stenosis with anthracotic pigmentation in both 
bronchi. Bronchial washing cytology revealed herpes simplex virus (HSV) type 1-infected cells 
with intranuclear inclusions and multinucleation on the 7th day. Moreover, the patient showed 
microscopic hematuria. Urine cytology also revealed HSV type 1-infected cells. The patient was 
treated with antiviral (acyclovir), antifungal, and antibiotic agents. One week later, follow-up 
urine cytology revealed the absence of HSV infection, and her condition was stabilized. However, 
her clinical condition deteriorated due to an infection caused by multidrug-resistant bacterial 
pathogens, and she eventually died 4 weeks after admission. We describe a case of HSV type 1 
pneumonia and urinary tract infection in an older adult patient. 
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INTRODUCTION 

Herpes simplex virus (HSV) causes a variety of infections that in-
volve mucocutaneous surfaces, the central nervous system, and, 
occasionally, the visceral organs.1) The virus has been associated 
with pulmonary disease and was first reported by Morgan and Fin-
land.2) HSV pneumonia has mostly been reported in immuno-
compromised hosts and rarely occurs in immunocompetent hosts. 
Several cases of HSV pneumonia have been reported in Korea. 
One case was reported in an immunocompromised patient.3) An-
other two cases were reported in older immunocompetent hosts.4) 
Additionally, a case of HSV-induced urethritis was reported in a 
Korean soldier.5) 

These reported cases of HSV infection affected several organs. 
However, no previous reports have described the simultaneous oc-
currence of a urinary tract infection and pneumonia caused by 
HSV. 

Therefore, we report a cytologically proven case of concomitant 
HSV pneumonia and urinary tract infection in an older adult fe-
male patient with poor performance status. 

CASE REPORT 

A 76-year-old woman was transferred to Daegu Catholic Universi-
ty Medical Center due to worsening dyspnea. She had been living 
in a long-term healthcare facility because of an inability to ambu-
late effectively as a sequela of cerebrovascular disease since 1 year. 

She was suffering from hypertension for 18 years, type 2 diabe-
tes mellitus, subarachnoid hemorrhage 17 years ago, endobronchi-
al tuberculosis 14 years ago, and intracerebral hemorrhage 4 years 
ago. In the last 4 years, she had experienced and then recovered 
from several episodes of pneumonia.  

Her initial vital signs were as follows: blood pressure, 140/54 
mmHg; pulse rate, 90 beats/min; body temperature, 36.1°C; and 
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respiratory rate, 14 breaths/min. Crackle breathing sounds were 
observed in both the lung fields. She did not show any skin lesions 
and had an indwelling urinary catheter. 

The laboratory test results were as follows: white blood cell 
count, 361,000/µL (neutrophils 95.8%, lymphocytes 1.1%, and 
monocytes 2.5%); hemoglobin level, 7.2 g/dL; platelet count 
76 × 103/µL; C-reactive protein level, 41.7 mg/L; blood urea ni-
trogen, 61 mg/dL; creatinine, 0.8 mg/dL; Na, 130 mEq/L; total 
protein 3.4 g/dL; albumin, 2.2 g/dL; and pro B-natriuretic pep-
tide, 3,669 pg/mL. Arterial blood gas analysis showed a pH level of 
7.3999, an arterial carbon dioxide partial pressure of 53.1 mmHg, 
an arterial oxygen partial pressure of 61.9 mmHg, and a peripheral 
oxygen saturation of 99% under a fractional inspired oxygen 
(FiO2) of 60%. 

Initially, Candida tropicalis was detected in the blood and urine 
cultures, while Klebsiella pneumoniae (carbapenem-resistant En-
terobacteriaceae) was detected in the sputum culture. 

Chest radiography revealed diffusely increased opacity in the 
right hemithorax, with right upper lobe atelectasis and collapse 
consolidation (Fig. 1A). Chest computed tomography (CT) re-
vealed consolidation in the right lung and combined atelectasis 
with obliteration in the right main bronchi. Chest CT also showed 
a small consolidation in the left upper lobe (Fig. 1B, 1C). 

Based on the above results, the patient was diagnosed with 
pneumonia, acute respiratory failure, and candidemia. She was 
treated with meropenem, colistimethate sodium, and fluconazole. 
Then, high-flow nasal cannula oxygen therapy was administered. 

On the second day of admission, flexible bronchoscopy per-
formed in the intensive care unit (ICU) revealed a narrowing of 
the right main bronchus with anthracotic pigmentation (Fig. 2A, 
2B). Bronchial washing for routine culture, acid-fast bacilli stain-

ing, Mycobacterium tuberculosis polymerase chain reaction (PCR), 
and cytology were performed on the right main bronchus. No in-
fected cells were observed in bronchial washing cytology. Nine 
hours after the bronchoscopy, the patient experienced worsening 
hypoxia and dyspnea despite increasing FiO2; therefore, endotra-
cheal intubation and mechanical ventilation were performed. 

On the 3rd day of admission, urinalysis showed microscopic he-
maturia; therefore, a urine cytology test was performed. Simulta-
neously, HSV serology showed that immunoglobulin M (IgM) 
was negative, and IgG was positive, and the titers were 27.9 index 
value (negative < 0.9). 

On the 7th day of admission, due to weaning failure, percutane-
ous dilatational tracheostomy with bronchoscopy and repeat bron-
chial washing cytology in the narrowed and anthracotic right main 
bronchus were performed bronchial washing cytology revealed 
HSV type 1-positive cells with intranuclear inclusions and multi-
nucleation (Fig. 3A. 3B) by reverse transcription (RT)-PCR. HSV 

Fig. 1. (A) Chest radiography on admission showing diffuse increased opacity in the right hemithorax with right upper lobe atelectasis and col-
lapse consolidation. (B, C) Chest computed tomography on admission showing consolidation in the right lung and combined atelectasis with 
obliteration in the right main bronchi. Small consolidation is also visible in the left upper lobe. (D) Chest radiography showing no change in the 
atelectasis of the right upper lobe after acyclovir treatment.
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Fig. 2. Bronchoscopy showing narrowing of the right main bronchus 
with anthracotic pigmentation. (A) Right main bronchus stenosis at 
the carinal level. (B) Right upper lobe atelectasis with anthracotic pig-
mentation at the right main bronchus.
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type 1-infected cells were also identified by urine cytology per-
formed on the 3rd day of admission. Hence, treatment with 300 
mg of acyclovir was initiated three times a day. One week after acy-
clovir treatment, subsequent urine cytology revealed an absence of 
HSV infection. However, a repeat bronchoscopy to confirm HSV 
infection in the bronchi was not performed. After acyclovir treat-
ment, the patient’s vital signs remained stable without fever. Her 
laboratory test results were as follows: white blood cell count, 
4,400/µL (neutrophils 88.7%, lymphocytes 7.5%, and monocytes 
2.4%); hemoglobin level, 8.6 g/dL; platelet count 65 × 103/µL; 
C-reactive protein level, 78.1 mg/L. Chest radiography showed 
stable right upper lobe atelectasis after acyclovir treatment without 
any other progression (Fig. 1D). 

On the 20th day of admission, vancomycin-resistant Enterococci 
were detected in the urine and stool cultures. The patient subse-
quently developed sepsis. Hence, linezolid 600 mg twice daily was 
added to the initial treatment. Her urine output decreased insidi-
ously, and acute renal failure occurred. The patient refused to un-
dergo hemodialysis and cardiopulmonary resuscitation; therefore, 
the caregiver did not attempt to resuscitate the patient. The patient 
eventually died on the 28th day after admission.  

DISCUSSION 

This was a case of HSV type 1 pneumonia and urinary tract infec-
tion in an older patient who received intensive care. The patient 
had been bedridden for 1 year and received enteral feeding via a 
nasogastric tube as a sequela of cerebrovascular disease. 

In recent years, the incidence of opportunistic infections has in-
creased owing to widespread organ transplantation and immuno-
suppressant use. The incidence of viral infections has also in-
creased in recent years. Old age can be considered an immunosup-

pressive state. Aging does not necessarily lead to an inevitable de-
cline in immune function but is a significant contributing factor to 
the increased risk and severity of infections in older adults.6) 

Cytology can be used as a rapid and simple routine tool to diag-
nose viral infections.7) HSV is rarely detected simultaneously in 
bronchial washing and urine cytology examination. Because HSV 
inclusion bodies were observed in urine cytology and RT-PCR of 
urine specimens showed positive HSV type 1, this case is worth-
while to report. 

In general, HSV type 2 causes infection in the genital area.8) Al-
though not as common as HSV type 2, genital infection in HSV 
type 1 can cause genital ulceration, pelvic lymphadenopathy, and 
systemic symptoms, such as fever or myalgia. Occasionally, it caus-
es autonomic dysfunction accompanied by urinary retention or 
constipation.9) Few reports have described genital infections 
caused by HSV type 1. A previous report observed perineal skin 
vesicles and diagnosed the infection by viral culture from the le-
sion. In another report, a patient was diagnosed with plasma posi-
tive for HSV type 1 by PCR; simultaneously, the HSV type 1 anti-
body titers were IgM-negative and IgG-positive, as observed in the 
present case.9) However, no previous reports have described HSV 
infection in urine cytology due to HSV type 1, although a case of 
HSV type 2, confirmed by bladder biopsy due to hemorrhagic cys-
titis, has been reported. In the present case, the cytological exam-
ination was performed because of hematuria and revealed HSV 
type 1; therefore, hematuria may be an important symptom of 
HSV infection.10) 

In HSV pneumonia, focal disease may start as an oropharyngeal 
disease and spread to the lower respiratory tract, whereas diffuse 
pneumonia is associated with hematogenous dissemination of the 
virus from mucocutaneous oral or genital lesions into the lungs.11) 
HSV type 1 may reach the lower respiratory tract through three 

Fig. 3. Bronchial washing cytology showing intranuclear inclusion and multinucleation, suggesting herpes simplex virus-infected cells (Papanico-
laou stain, × 400).
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different mechanisms. First, contiguous spread to the lung paren-
chyma or aspiration of the virus in patients shedding the virus 
from mucocutaneous or oropharyngeal lesions.12) Second, hema-
togenous seeding, as supported by Ramsey et al.11) The recovery of 
HSV from circulating lymphocytes or peripheral buffy coat blood 
cells supports this mechanism.13) Third, reactivation of latent infec-
tion within the vagal ganglion, which spreads along the vagus 
nerve to the lung epithelium, has also been postulated.14) HSV 
pneumonia can be provoked by aspiration of infected exudates 
from the upper airways.15) Simoons-Smit et al.1) noted the pres-
ence of HSV in the upper and lower respiratory tracts in 22% and 
39% of ICU patients, respectively. Critically ill patients in the ICU 
ventilated for > 5 days showed an increased risk of herpes bron-
chopneumonia; these patients also had worse outcomes.16) 

Distinguishing between HSV colonization and pneumonitis is 
difficult. This case did not show a typical viral pneumonia pattern, 
such as ground-glass opacities, because it was difficult to observe 
this pattern due to physical stenosis of the right upper lobe atelec-
tasis that might be caused by anthracofibrosis. Cytological confir-
mation of HSV type 1 in bronchoalveolar washing fluid, but not in 
tracheal or oral aspiration samples, suggests a true infection.16) The 
improvement in leukocytosis, inflammatory markers, and vital 
signs after treatment with acyclovir also suggested a true infection, 
although other factors may also have played a role as an ICU pa-
tient. 

In the present case, we performed real-time HSV PCR to con-
firm the diagnosis. A complete diagnosis of HSV is difficult to es-
tablish because the clinical criteria, radiological features, and labo-
ratory findings lack specificity. In patients with suspected HSV in-
fection, HSV PCR and culture are the most commonly used tests 
to confirm the diagnosis. In addition to PCR and culture, other 
types of tests include direct fluorescent antibody and serological 
assays. However, these methods are not recommended owing to 
their poor sensitivity compared with that of PCR and culture. Se-
rological tests cannot differentiate between primary, recurrent, and 
previous HSV infections. The specificity of both cytological exam-
ination and virus culture increases when the samples are collected 
by bronchoalveolar lavage.17) 

HSV pneumonia is associated with increased mortality rates in 
critically ill patients.18) Clinical studies on HSV respiratory infec-
tions in critically ill patients have reported up to 63% mortality.1) 
One study reported a slow decline in HSV viral loads after the ini-
tiation of HSV treatment with acyclovir, with no deaths among the 
treated patients. However, the mortality rate was not significantly 
higher in patients who did not receive acyclovir. Similarly, Schuller 
et al.19) reported no differences in mortality, duration of mechani-
cal ventilation, or length of stay between patients with and without 

acyclovir administration.1) However, a recent study demonstrated 
that acyclovir treatment was associated with a significantly longer 
time to death in the ICU, reduced hazard ratio for ICU death, and 
clinically improved circulatory and pulmonary oxygenation func-
tions in patients with ventilator-associated pneumonia, antibiotic 
treatment failure, and high levels of HSV replication.20) The patient 
in the present case was bedridden and infected with multidrug-re-
sistant organisms as well as HSV, and eventually died of complica-
tions from HSV infection, multidrug-resistant bacterial infection, 
and consequent treatment. 

In conclusion, older age with poor general condition can lead to 
opportunistic infections, similar to immunocompromised hosts. 
Therefore, cytology may be useful for the diagnosis of viral diseas-
es. In addition, this study is crucial as it reports a rare case of HSV 
infection, especially HSV type 1, found simultaneously in the 
urine and bronchial washing fluid. 
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