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Abstract
Objective: Determine the prevalence of reactivation of Ebstein Barr virus (EBV) and Cytomegalovirus (CMV) in patients with chronic laryngotracheitis (CLTR).

Methods: A retrospective case series of 507 patients presenting with a chief complaint of hoarseness, sore throat, difficulty swallowing, or cough for greater than six 
weeks was performed. Patients were included if stroboscopic exam showed laryngeal/tracheal inflammation and serology for EBV and CMV was done. SPSS was 
used to analyze prevalence of elevated IgG to EBV Nuclear Antigen (EBNA), EBV Viral Capsid Antigen (EB VCA), EBV Early Antigen (EBV EA) and CMV 
IgG in whole study sample, each symptom group and symptom duration category (1-3 months, 4-6 months, and >6 months).

Results: 193 (38%) patients were EBV EA seropositive with mean titer of 1.81 while 157 (33%) had elevated CMV IgG (mean = 6.1). 48% of patients with cough 
had significantly elevated EBV EA IgG while 35% showed elevated CMV Immunoglobulins. Among difficulty swallowing and sore throat groups, 34% and 46% 
were highly seropositive to EBV EA compared to 30% and 15% with elevated CMV IgG. 50 % of the patients in the 4-6 month duration of illness group had elevated 
EBV EA IgG compared to 42% and 38% in 1-3 months and > 6 months duration respectively.

Conclusion: The prevalence of EBV and CMV reactivation in immunocompetent patients with CLTR is significant, may be more common in the patient with 
symptoms of intermediate duration, and may indicate reactivation of EBV and CMV as a cofactor in CLTR.
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Introduction
The patient presenting with symptoms and signs of chronic laryngeal 

and tracheal inflammation is a common sight for the otolaryngologist 
[1,2]. Symptoms vary and may include hoarseness, throat clearing, 
cough, globus, or difficulty swallowing. Signs of laryngeal inflammation 
include vocal fold edema and erythema, arytenoid edema and erythema, 
pachydermia, thick mucus, and subglottic erythema. A previous study 
by the author to evaluate bacterial etiology of chronic laryngotracheitis 
revealed a 15% incidence of active Mycoplasma Pneumonia infection 
and a 24% incidence of recent Bordetella Pertussis infection in this 
patient population [3]. This study was conceived to determine potential 
viral contribution to prolonged airway inflammation to further 
guide diagnostic testing and patient health counseling. Epstein Barr 
virus (EBV) has been implicated as a trigger or a primary etiology in 
syndromes of airway inflammation (granulomatosis polyangiitis), 
autoimmune diseases, malignancies, pneumonitis in transplant 
patients, and detected in the patient with chronic cough [4-7]. CMV 
likewise can cause severe pneumonia in immunocompromised hosts 
[7]. The EBV viral protein Nuclear antigen 3C (EBNA3C) up regulates 
cox-2 production by altering the transcription activity of the metastasis 
suppressor Nm23HI [8]. Elevated cox-2 levels have been found in a 
variety of inflammatory diseases, premalignant and malignant diseases 
[9]. Despite a high prevalence rate of EBV and CMV of 80-90% in the 
adult population [10-12] and predilection for upper airway infections, 
little is known about the role of EBV and CMV in patients with chronic 
laryngeal and tracheal inflammation.

 EBV belongs to the gamma-1 herpes virus family. It is a double 
stranded DNA virus with a toroid shaped protein core that consists 

of DNA, nucleocapsid, outer envelope and an intervening protein 
tegument [13]. Herpes viruses that can become latent in lymphocytes 
and reactivate in times of immunosuppression or stress include EBV, 
CMV, VZV, HHV-6, and HSV [14-17]. Reactivation, thought to be a 
result of decreased cellular immunity leads to virally mediated tissue 
injury that differs according to the viral pathogen. EBV, CMV and HSV 
are known to cause nosocomial pneumonitis [18].

The common primary EBV infection, known as mononucleosis, 
causes profound pharyngeal and laryngeal inflammation with sore 
throat, malaise, fever, and lymphadenopathy. After the primary 
infection, viral DNA becomes incorporated in lymphocyte DNA and 
can remain dormant for many years. Immunosuppression or severe 
stress may lead to viral reactivation, and elevated EBV titers have been 
detected in transplant patients, elite athletes during strenuous training 
and even medical interns with sleep deprivation [19-21]. Evidence for 
EBV DNA shedding in saliva has been found in astronauts during 
space flight which has corresponded with other markers of immune 
suppression [22]. It is unknown whether bacterial or other viral upper 
respiratory infection can induce EBV reactivation thereby increasing 
morbidity by prolonging symptoms or signs of laryngotracheitis.
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EBV specific serological tests have been widely used to differentiate 
various stages of EBV infection such as acute infection, viral 
reactivation, and latent infection. The simultaneous presence of IgG 
against EBV Early antigen (EBV EA) along with elevated IgG to Epstein 
Barr nuclear antigen (EBNA) and Epstein Barr viral capsid antigen (EB 
VCA) has been said to be a marker for EBV reactivation [23]. Early 
antigen is a cluster of nonstructural viral proteins that are released 
during viral replication [24]. This study was performed to assess 
prevalence of EBV reactivation in patients with signs and symptoms 
of chronic laryngeal and tracheal inflammation. The objectives of this 
study were to assess the prevalence of serologic evidence for Epstein 
Barr virus and cytomegalovirus reactivation in patients with signs and 
symptoms of chronic laryngotracheitis. 

Methods
This is a descriptive epidemiological study that uses retrospectively 

collected data from medical records of patients diagnosed with chronic 
laryngotracheitis from July, 2012 – Nov, 2014 at Texas Center for Voice 
and Swallowing, Houston TX.

Five hundred and seven patients who presented with complaints 
of cough, difficulty swallowing, hoarseness, sore throat, throat clearing 
and globus for more than six weeks and who had serology for EBV and 
CMV, from 07/2012 – 11/2014 were included in this study.

Exemption from IRB review was sought by the New England 
Institutional Review Board under the following category: “Research 
involving the collection or study of existing data, documents, records, 
pathological specimens, or diagnostic specimens, if these sources are 
publicly available OR if the information is recorded by the Investigator 
in such a manner that subjects cannot be identified, directly or through 
identifiers linked to the subjects”. 

A waiver of authorization was obtained from the New England 
Privacy Board as study design met the above criteria.

Medical records of the study subjects were reviewed and 
information about study participant’s diagnosis, presenting complaint 
and its duration, report of EBV and CMV serology was recorded 
in Microsoft Excel spreadsheets to develop a database specific for 
this study. Subject data was coded so that human subjects were not 
identifiable directly or through identifying information. Waiver for 
individual patient consent for participation in the study was granted by 
the New England Privacy Board as no patient was contacted during the 
study and identifying information about subjects was not available and 
was securely protected in the electronic database.

ELISA testing was used to detect all serologic markers for EBV 
and CMV. The reported lab threshold for abnormal EBV and CMV 
immunoglobulins was > 0.9 units. This was confirmed with Quest 
Diagnostics, the lab where EBV serology testing was done as well as 
with Zeus Scientific the manufacturer of ELISA kits for EBV serological 
markers. A margin of error was added for this study to reduce false 
positive results; early antigen Ab IgG value > 1.10 was used as a cut 
off value for a positive result. The sensitivity and specificity of the EBV 
ELISA are reported to be 82% and 93% respectively. The cutoff for a 
positive result as >1.10 was also used for both EBV VCA and EBV 
NA immunoglobins. Since ELISA kits are intended for the qualitative 
detection of IgG antibodies to the specific sample, a result of > 5.0 
meant the patients was highly positive for the specific IgG. The results 
that were highly positive and reported by the lab as > 5 were assigned 
a value of 5 for data analysis purposes. The patients with both elevated 
EBV EA and elevated EBNA/VCA were considered to have had viral 
reactivation.

A value of CMV IgG > 3 was considered as elevated for the purpose 
of this study as this indicates recent infection.

The Statistical package SPSS 22.0 (SPSS, Inc., Chicago, Illinois) was 
utilized for data coding and analysis. Descriptive summary statistics 
of frequency and percentage were calculated for all the variables of 
presenting complaint, duration of illness, EBV serological markers 
(Early Antigen Antibody IgG, Nuclear Antigen Antibody IgG, Viral 
Capsid Antigen Antibody IgG, EBV IgM), and CMV serologic 
marker (IgG).

Cross tabulation (chi-square test) was used to analyze the 
distribution of each presenting complaint, duration of illness, EBV 
Early Antigen Ab IgG seropositivity and CMV seropositivity. Level of 
significance (p – value) was set at 0.05.

Results
EBV Early Antigen IgG Serology

Out of 507 study subjects, 193 (38%) tested positive for EBV early 
antigen IgG (> 1.10) %). The mean IgG value of this group was 1.81 U 
which was a significant elevation from the lab standard of a negative 
value of <0.9.

EBV Nuclear Antigen IgG Serology

Most of the study patients tested positive for EBV nuclear antigen 
with a mean value of 4.64. One hundred and twenty five (29%) of 
those subjects with elevated EBV NA had IgG value greater than 5. 61 
subjects(49%) and 121 subjects (97%) were also found to be seropositive 
for early antigen IgG and viral capsid antigen IgG respectively.

EBV IgM Serology: 12 patients (2.3%) were positive for EBV IgM 
indicating acute infection.

Viral Capsid Antigen (VCA) IgG Serology

Four hundred and fifty one (89%) subjects were reported to be 
seropositive for EBV viral capsid antigen IgG indicating previous EBV 
infection. The mean IgG value for this group was 3.93. 110 subjects had 
IgG value greater than 5.

CMV IgG Serology

Two hundred and forty five (48.3%) patients had elevated CMV 
IgG with a mean value of 6.09. One hundred and fifty seven of these 
subjects with elevated CMV IgG had value greater than 3 thus depicting 
recent infection (Table 1).

Analysis of presenting complaint and EBV and CMV 
serological marker

Hoarseness was the most commonly reported presenting complaint. 
A total of 199 study subjects listed hoarseness as their chief physical 
complaint. Out of these 79 (39.7 %) were found to be seropositive for 
early antigen IgG and nuclear antigen IgG and 59 (30%) had CMV 
IgG values greater than 3 (Table 2). Mean IgG values for this group of 

Serological Marker Positive Negative Mean
Early Antigen IgG 193 (38%) 314 (61.9%) 1.81

Nuclear Antigen IgG 429 (84.6%) 52 (10.3%) 4.64
Viral Capsid Antigen IgG 451 (89%) 44 (8.7%) 3.93

EBV IgM 12 (2.3%) 452 (89.1%) 1.39
CMV IgG 245 (48.3%) 219 (43.8%) 6.09

Table 1. EBV/CMV Serology 
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subjects with hoarseness were 1.8 U and 5.59 U respectively. 47 patients 
were positive for both EBV and CMV seromarkers.

Difficulty swallowing was reported as the chief presenting 
complaint by 73 study subjects. Out of these 33.8% (23) had a positive 
result for EBV early antigen ELISA testing while 22 (30%) showed 
CMV IgG elevation greater than 3. The mean IgG values for this group 
were 2.08 and 6.72 respectively. 13 had elevated immunoglobulins for 
both EBV and CMV.

87 patients reported cough as their major symptom. 48.2 % of these 
patients were positive for early antigen IgG with a mean titer of 2.03. 
35% were seropositive to CMV with a mean titer of 4.98.

58 patients listed sore throat as main presenting complaint. 46.6% 
of these were positive for EBV early antigen Ab IgG, with a mean titer 
of 1.54 (Table 2 and Table 3). 

Cross tabulation analysis with chi square tests were used to 
compare the duration of illness to the early antigen serology. There was 
a significantly higher rate of elevated EBV early antigen among patients 
with symptoms of 4-6 months duration. Their respective p values were 
0.01 and 0.02. No other comparisons were significant (Table 4).

Discussion
Chronic laryngotracheitis is a commonly diagnosed condition 

by family practitioners, internists, otolaryngologists and 
gastroenterologists. Despite its common occurrence the management 
remains a challenge for physicians owing to non-specific nature of 
symptoms, which makes it a well investigated topic [25]. Various 
etiologies and causative factors have been described in previous 
research.

Though infectious agents are recognized as potential pathogens 
leading to chronic inflammation of larynx, there are few studies 
reporting the prevalence of specific viruses/bacteria/fungi among 
patients presenting with symptoms of chronic laryngotracheitis. This 
study reported that 38% of the study participants presenting with 
symptoms of CLTR turned out to be seropositive for IgG against 

EBV early antigen suggesting a reactivation. “Reactivation” has been 
defined as an elevation of antibodies to early antigen in the presence of 
antibodies to EBNA [26]. Early antigen positivity without elevation of 
IgG to capsid or nuclear antigen is an indication of active infection but 
in the presence of elevated IgG’s to EB NA or EBVCA is an indication 
of viral reactivation [24,26].  When EBV reactivation is detected in 
septic ICU patients, those patients have a longer length of stay and 
their course is complicated by significantly more bacterial and fungal 
infections [15] which implicates the immunocompromised state of the 
patient with sepsis but also points to the viral opportunistic behavior.

In our study approximately 90% of the subjects tested positive 
for IgG antibodies to EBNA (Nuclear Antigen) as well as VCA (Viral 
Capsid Antigen) indicating previous infection which is similar to other 
published rates of previous EBV exposure [24, 27]. This prevalence 
of EBV in our cohort also correlates with the national statistics of 
population prevalence of EBV exposure stated by CDC [26] as well 
as by Chijioke et al. [28]. In this study a significant rate of elevation 
of EBV EA (50%) was detected in the patients with symptoms of 
intermediate duration (4-6 months). Our significant rate of EBV 
reactivation in chronic laryngotracheitis brings up the question of 
whether EBV is the primary cause of the inflammation or is merely 
a cofactor. EBV reactivation has been associated with diminished cell 
mediated immunity thus enhancing the risk of coinfection with other 
microorganisms [29]. It is possible that the EBV reactivation detected 
in our patients was an opportunistic event coinciding with other viral 
or bacterial upper airway infections in these patients. Further study 
is needed to determine rates of multiple organism infections in these 
patients.

EBV IgM appears within the first week of primary acute infection 
and declines soon after virus is cleared. IgG levels may persist for 
months or years in few cases making it difficult to differentiate new 
infection from previous immune response [30]. With the addition 
of EBV EA testing it is possible to diagnose reactivation which may 
be a cofactor in potentiation of upper airway inflammation. Another 
valuable advantage of early serological investigation is in detecting high 
EBV IgM indicating a contagious case, counseling the patient about the 
need for quarantine and expected duration of symptoms and avoiding 
the unnecessary use of antibiotics after the acute phase of infection has 
passed (Figure 1).

Symptom Mean Early Ag IgG Mean Nuc Ag IgG Mean VCA IgG
Hoarseness 1.8 4.61 3.8
Difficulty 

swallowing 2.08 4.93 4.01

Cough 2.03 4.44 4.01
Sorethroat 1.54 4.48 3.66

Table 3. Mean titers of EBV EA, EBV NA AND EBV CA among chief complaint groups

Duration of 
symptoms

Early Ag IgG 
Pos

Early Ag IgG 
Neg CMV IgG Pos CMV IgG Neg

6 Mo 114 (38.8%) 175 (59.5%) 81(34.1%) 156 (65.8%)
4 - 6 Mo 39 (50%) 38 (48.2%) 23(44.2%) 29 (55.7%)
1 – 3 Mo 49 (42.6%) 64 (55.7%) 33 (34.3%) 63 (65.6%)

Table 4. Prevalence of EBV/CMV in Duration of Illness groups 

Symptom
Number 

of Patients 
(N)

Early Ag 
IgG Pos

Nuc Ag 
IgG Pos

VCA IgG 
Pos

CMV IgG 
< 3

CMV IgG 
> 3

Hoarseness 199 79 (39.7%) 173 
(86.9%)

182 
(90.9%) 40 (20.4%) 59 (30.1%)

Difficulty 
swallowing 73 23 (33.8%) 65 (95.5%) 68 (93.2%) 11 (15.1%) 22 (30.1%)

Cough 87 41 (48.2%) 78 (91.7%) 83 (97.6%) 15 (17.2%) 31 (35.6%)
Sorethroat 59 27 (46%) 49 (83%) 51 (86.4%) 10 (17.2%) 9 (15.5%)

Table 2. Prevalence of EBV/CMV in various chief complaints

Figure 1. EB Virus
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Conclusion
EBV titers and CMV titers are a worthwhile investigation in the 

patient with CLTRThe prevalence of EBV and CMV reactivation in 
immunocompetent patients with CLTR is significant, may be more 
common in the patient with symptoms of intermediate duration, and 
may indicate reactivation of EBV and CMV as a cofactor in CLTR by 
potentiatiating upper airway inflammation and prolonging patient 
symptoms.

**Presented at the Fall Voice Conference, Philadelphia PA, October 
2015
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