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SUMMARY
Human herpes virus-6 (HHV-6) infection is a 
common infection in the paediatric population and 
is increasingly reported in immunosuppressed adult 
patients. It has been reported as the causative agent 
of disease in few case reports in immunocompetent 
adults. We report herein an unusual case of HHV-6-
associated viraemia, pneumonitis and meningitis in 
a patient who presented with dyspnoea, hypoxia, dry 
cough and headache. She was treated for atypical 
pneumonia with no improvement. Meningitis was 
suspected as headache kept worsening. HHV-6B 
was detected by PCR in the cerebrospinal fluid, and 
subsequently, in the bronchoalveolar lavage and serum 
samples. Studies were negative for the most common 
primary and secondary immunodeficiency syndromes, 
and serology could not be performed to differentiate 
virus reactivation from a primary infection. The patient 
was successfully treated with ganciclovir and had no 
residual sequelae.

BACKGROUND
Human herpes virus-6 (HHV-6) infects 
90%–100% of individuals during early child-
hood.1 HHV-6A and HHV-6B differ in their 
genomes, biological and immunological char-
acteristics, epidemiology and association with 
diseases.2 Infection or reactivation is well 
described in the immunocompromised host 
population.3 Reactivation occurs in up to 50% 
of allogeneic haematopoietic stem cell transplant 
(HSCT) recipients and causes a broad spectrum 
of clinical manifestations including meningo-
encephalitis, bone marrow suppression, graft-
versus-host disease, hepatitis and pneumonitis.4 5 
It is also associated with cytomegalovirus (CMV) 
reactivation and increased mortality.6

A mononucleosis-like syndrome of varying 
severity with prolonged lymphadenopathy has 
been described in association with HHV-6 sero-
conversion in adults.7 There are few cases in the 
literature reporting HHV-6 infections in otherwise 
not known immunosuppressed patients including 
cases of myocarditis and hepatitis,8 9 with only 18 
cases of meningoencephalitis,10 11 and 2 cases of 
pneumonitis described.12 13

We aim to report an unusual case of HHV-6 
infection in an immunocompetent woman 
presenting with meningitis and pneumonitis who 
was found to have HHV-6 type B viraemia.

CASE PRESENTATION
A 45-year-old woman presented to the emergency 
department (ED) at the American University of 
Beirut Medical Center for dyspnoea of 6 days dura-
tion, associated with dry cough, chills, headache 
and one episode of vomiting. The review of system 
was negative otherwise. The patient was maintained 
on propranolol for migraine and had received an 
electrical cardioversion for atrial fibrillation 1 year 
prior to presentation. She denied any sick contacts. 
In the ED, vital signs were all normal except for 
mild tachypnoea. The oxygen saturation (SaO2) 
was at 100% on room air. Lung examination was 
normal. Mild right lower quadrant tenderness was 
noted.

Her complete blood count showed a white cell 
count (WCC) of 5.9x109/L with 65% polymor-
phonuclear (PMN) cells and 17% lymphocytes. 
C reactive protein (CRP) level was 116.2 mg/L 
(normal is below 2.5 mg/L) and procalcitonin level 
at 0.02 ng/mL (normal is below 0.05 ng/mL). Chest 
X-ray showed bilateral infiltrates, predominantly in 
the lower and central lung fields. A viral syndrome 
and an atypical bacterial pneumonia were consid-
ered in the differential diagnosis. Influenza A and 
B antigens, Mycoplasma IgM and Legionella-1 
urine antigen assays were negative. The patient was 
admitted to the regular ward.

The next day, she developed a progressive drop 
in SaO2 that reached 93%, necessitating oxygen 
supplementation by nasal cannula. She was started 
on levofloxacin treating an atypical pneumonia. 
SaO2 stabilised at 93% on room air at day 3 of 
hospitalisation and clinical improvement was 
noted. Repeat CRP level showed a significant drop 
to 59.9 mg/L. She was discharged home on levo-
floxacin to complete a 5-day treatment course.

The patient presented back to the ED within 
less than 24 hours complaining of severe head-
ache, chills, photophobia, vomiting and dyspnoea. 
She described her headache as having a different 
nature and a worse severity than her prior migraine 
episodes. She was afebrile, normotensive with an 
SaO2 of 93% on room air. Physical examination 
was relevant for bilateral mild expiratory wheezes.

INVESTIGATIONS
A nasal swab for respiratory pathogens tested 
by multiplex real-time PCR (RT-PCR) was nega-
tive. CT angiography of the chest was negative 
for pulmonary embolism and it showed exten-
sive bilateral air space disease and ground glass 
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opacities, more prominent in the perihilar areas (figure  1). 
Brain CT was performed to investigate the patient’s headache 
and was normal. To rule out meningitis, a lumbar puncture 
was performed and cerebrospinal fluid (CSF) studies showed: 
glucose 61 mg/dL (50–80 mg/dL), protein 26 mg/dL (15–60 mg/
dL), WCC 0.003 x109/L (0–0.005x109/L) and red blood cell 
count 0.005 x109/L. The cytospin preparation yielded 1 PMN 
and 28 lymphocytes. Gram stain showed rare white blood cells 
and no micro-organisms.

Meropenem and vancomycin were started for a possible 
partially treated bacterial meningitis, awaiting completion of the 
workup. Blood and CSF cultures returned negative.

DIFFERENTIAL DIAGNOSIS
The patient failed to improve on empiric antibiotic therapy. 
A serum ACE level was done to rule out sarcoidosis and was 
normal (31.7 U/L, N=12–68 U/L). Multiplex RT-PCR conducted 
on the CSF specimen detected HHV-6 DNA. HHV-6 PCR on a 
serum specimen detected 13 710 copies/mL of HHV-6, type B.

Since the patient’s respiratory status did not improve either, 
atypical etiologies of pneumonia were considered, with the 
differential including HHV-6, CMV and Pneumocystis jirovecii. 
Empiric antibiotics were stopped. Bronchoscopy was performed 
on the sixth day of admission and the bronchoalveolar lavage 
(BAL) tested negative by multiplex RT-PCR for the usually tested 
respiratory pathogens. CMV PCR and P. jirovecii stain were 
negative. HHV-6 type B was detected at a viral load of 66 600 
copies/mL.

Given the unusual presentation of HHV-6 viraemia, pneu-
monitis and meningitis in the adult immunocompetent patient 
population, workup for an underlying immunosuppressive state 
was pursued and the patient tested negative for the HIV 1 and 
2 antibodies and the p24 antigen. Quantitative immunoglobu-
lins yielded borderline levels illustrated by the following: IgG 
6.22 g/L (7–16 g/L), IgA 0.97 g/L (0.70–4.00 g/L), IgM 0.44 g/L 
(0.40–2.30 g/L).

TREATMENT
When HHV-6 was detected in both the CSF and serum, the diag-
nosis of disseminated HHV-6 was entertained, and the patient 
was started on ganciclovir 5 mg/kg intravenously every 12 hours 
treating for a probable HHV-6 meningitis. The same treatment 
was continued to treat the concomitant HHV-6 pneumonitis.

The patient showed very slow improvement in clinical symp-
toms, with daily headaches of decreasing intensity. She also 
remained oxygen dependent by nasal cannula; however, subtle 
clinical improvement was noticed at day 7 of ganciclovir, and 
she was weaned off oxygen by day 9. She completed a 10 days 
course of IV ganciclovir then was discharged home on oral 
valganciclovir 900 mg orally two times per day to complete a 
total of 2 weeks induction therapy, followed by valganciclovir 
900 mg orally daily as a maintenance therapy for 1 week.

OUTCOME AND FOLLOW-UP
At follow-up clinic evaluation 10 days after discharge, the 
patient reported complete resolution of her symptoms and her 
lung exam was normal. Until the date of this report (2 years 
after presentation), the patient remains free of symptoms and 
of sequelae.

DISCUSSION
HHV-6 infection in immunocompetent adults is a rare entity 
and its occurrence has been described in few case reports in 
the literature. Only 18 cases of HHV-6-associated meningoen-
cephalitis in immunocompetent adults have been reported.10 11 
The clinical presentation is non-specific and varies from altered 
level of consciousness, personality changes, speech difficulties, 
memory loss, seizures, acute cerebellar ataxia, tremor and focal 
neurological deficit. Neurological outcomes have varied from 
full recovery to death.14–16 Most cases are believed to represent 
reactivation.15 16

HHV-6 pneumonitis on the other hand is mostly described 
in HSCT recipients and HIV patients.12 17–20 The clinical spec-
trum of HHV-6-associated pneumonia includes mild and severe 
cases.17 Radiologic features include non-specific and diverse CT 
findings similar to the findings of Pneumocystis jirovecii pneu-
monia and CMV pneumonitis: reticular infiltrates with periph-
eral sparing, ground glass opacity, consolidation, centrilobular 
nodules and pleural effusions.18 19

Only two cases of HHV-6 pneumonitis in immunocompetent 
patients are reported in the literature. A 19-year-old woman 
with respiratory failure requiring extracorporeal membrane 
oxygenation and leading to death on day 12 had HHV-6 as the 
only organism detected in BAL, which was later confirmed on 
autopsy.13 Another case caused by coinfection with HHV-6 and 
Legionella has been reported in an immunocompetent adult.12 
Despite appropriate treatment, the clinical picture progressed to 
multiorgan failure, requiring mechanical ventilation and haemo-
dialysis, and to subsequent chronic bone marrow suppression.20 
We tested our patient for 33 respiratory pathogens by RT-PCR 
as well as both P. jirovecii and CMV in BAL and no coinfection 
was identified.

HHV-6 can be found in normal lung tissues, therefore quanti-
tative viral loads are needed to differentiate between pathogenic 
and ‘normal’ levels of HHV-6 replication. Furthermore, HHV-6 
may be amplified by a PCR assay on a BAL sample in the setting 
of viraemia.17 20

Although our patient could possibly have had HHV-6 viraemia 
and viral seeding into the CSF, it is far more likely that she had 
HHV-6 meningitis. She presented with chills but no fever, which 
was probably masked by acetaminophen that she was taking for 
her headache. She also reported photophobia, and the nature 
of the pain was different that her prior migraine attacks. She 
reported that this headache was one the most severe headaches 
of her life. On physical examination, no neck stiffness was 
noted, but this finding is absent from 30% of patients presenting 

Figure 1  CT chest cut showing scattered airway disease and ground 
grass opacities, mainly, in the perihilar lung fields.
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with aseptic meningitis.21 This clinical picture and the CSF 
lymphocytosis were suggestive of viral meningitis. Additionally, 
a correlation has been established between HHV-6 serum levels 
and central nervous system (CNS) disease with an incidence of 
encephalitis of 8.1% for a serum viral load above 10 000 copies/
mL in HSCT recipients.22 Our patient had a serum HHV-6 viral 
load of 13 710 copies/mL which is concordant with a high inci-
dence of CNS disease.

Given that HHV-6 infection in immunocompetent adults is 
very rare, and in the absence of clear guidelines for treatment 
even in immunosuppressed patients,23 24 we decided to treat the 
patient according to clinical response and based on shared deci-
sion making with the patient herself. Expert opinion advises a 
3-week (grade CIII by the European Conference on Infections 
in Leukaemia) course of therapy with either foscarnet or ganci-
clovir in immunocompromised patients.24 The patient received 
intravenous therapy as long as she was hospitalised (10 days), 
and continued the remaining of the 3-week course by oral 
therapy, available as valganciclovir in our country. She refused to 
have a repeat CSF analysis since she was back to normal as of day 
10 of therapy and she remains symptoms-free since.

HHV-6 has occasionally been associated with cases of intersti-
tial pneumonitis,25 mainly in individuals with impaired cellular 
immunity. Susceptibility to severe herpes simplex recurrence and 
severe CMV infection has been reported in hypogammaglobuli-
naemia patients with concomitant impairment in cellular immu-
nity.25 26 We tested our patient for hypogammaglobulinaemia 
and HIV infection. However, cellular proliferation responses of 
lymphocytes were not recorded. IgG levels were lower than the 
normal limit for the age, IgA and IgM levels within the limits 
of normal. In severe community-acquired pneumonia, Ig levels 
(IgG1, IgG2, IgG3, IgG4, IgA and IgM) are proven to decrease.27 
We intended to repeat the levels after recovery, however, the 
patient refused.

Also, we discussed with our patient the need to take a hair 
follicle specimen to rule out HHV-6 chromosomal integration 
which she refused. However, with chromosomal integration, 
HHV-6 levels typically exceed 5.5 log10 copies/mL, whereas, in 
HHV-6 reactivation and children with primary HHV-6B infec-
tion, the viral DNA loads are typically between 1.5 and 5.0 log10 
copies/mL in blood samples.28 In the case of our patient, 13 710 
copies/mL of HHV-6B were detected in the serum sample which 
makes the possibility of chromosomal integration less likely.

It is worth noting that we cannot determine whether we were 
dealing with a reactivation or a primary infection as serological 
tests were not conducted.

Given the fact that our patient had respiratory and meningeal 
symptoms with detection of HHV-6 in CSF, BAL and serum and 
in view of the remarkable response to ganciclovir, it is far more 

likely that HHV-6 was the culprit behind the clinical presen-
tation. To our knowledge, this is the first case of pneumonitis, 
meningitis and viraemia associated with HHV-6 infection in an 
immunocompetent patient. It may be plausible to think about 
this rare entity in patients presenting with a picture consistent 
with atypical pneumonia, meningoencephalitis with no identi-
fiable alternate microbiological diagnosis and no improvement 
with conventional therapy.
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Learning points

►► Human herpes virus-6 (HHV-6) can be a rare cause of severe 
infections in immunocompetent adults.

►► This is the first case of pneumonitis, meningitis and viraemia 
associated with HHV-6 infection in an immunocompetent 
patient successfully treated with ganciclovir.

►► Our case illustrates that HHV-6 can be a causative agent of 
atypical pneumonia and meningoencephalitis in a patient 
with no identifiable alternate microbiological diagnosis.

►► A low clinical threshold for HHV-6 infection should be 
maintained in order to initiate early antiviral therapy.
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