Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Immunocompromised teenager with meningitis caused by Ureaplasma parvum

Ehrnstrom, Birgitta; Haugan, Maria Schei; Andreasen, Jo Bgnding; Ellingsen, Asbjgrn

Published in:
BMJ Case Reports

DOl (link to publication from Publisher):
10.1136/bcr-2023-257261

Creative Commons License
CCBY 4.0

Publication date:
2024

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):

Ehrnstrom, B., Haugan, M. S., Andreasen, J. B., & Ellingsen, A. (2024). Immunocompromised teenager with
meningitis caused by Ureaplasma parvum. BMJ Case Reports, 17(3), Article e257261.
https://doi.org/10.1136/bcr-2023-257261

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: May 23, 2024


https://doi.org/10.1136/bcr-2023-257261
https://vbn.aau.dk/en/publications/d7792705-54ff-45fb-92cb-65b6285ea0c1
https://doi.org/10.1136/bcr-2023-257261

Immunocompromised teenager with meningitis
caused by Ureaplasma parvum

®

OPEN ACCESS

» Additional supplemental
material is published online
only. To view, please visit the
journal online (https://doi.org/
10.1136/bcr-2023-257261).

"Department of Infectious
Diseases, St Olavs Hospital,
Trondheim University Hospital,
Trondheim, Norway

*Clinic of Anaesthesia and
Intensive Care, St Olavs Hospital,
Trondheim University Hospital,
Trondheim, Norway
3Department of Medical
Microbiology, St Olavs Hospital,
Trondheim University Hospital,
Trondheim, Norway

“Thoracic Intensive Care Unit,
Aalborg Universitetshospital,
Aalborg, Denmark

Correspondence to
Dr Birgitta Ehrnstrém;
birgitta.ehmstrom@stolav.no

Accepted 29 February 2024

| '.) Check for updates

© BM]J Publishing Group
Limited 2024. Re-use permitted
under CC BY. Published by BMJ.

To cite: Ehrnstrom B,
Haugan MS, Andreasen JB,
et al. BMJ Case Rep
2024;17:¢257261.
doi:10.1136/bcr-2023-
257261

Birgitta Ehrnstrom
Asbjorn Ellingsen’

SUMMARY

Infection in the immunocompromised patient is often
challenging on multiple levels. It can be difficult to
distinguish between manifestations of the underlying
disease, infection or malignancy. Symptoms may be
vague or even absent, deviations in the common
inflammatory parameters discrete, imaging findings
scarce and the causative microbe may be a true
pathogen as well as opportunistic. Here, we report

an immunosuppressed female in her late teens with

a purulent meningitis due to Ureaplasma parvum—a
very rare cause of infection in the central nervous

system of adults. We wish to highlight the relevance of
intracellular pathogens and the need to actively search
for these microbes, especially when response to broad-
spectrum antibiotic treatment is absent. Furthermore, we
emphasise the need for adequate molecular microbial
diagnostics in search of microbes that are difficult to
identify by culture and where serology and antigen tests
may be absent or unreliable due to immune suppression.

BACKGROUND

Ureaplasma species are intracellular bacteria that
lack cell wall and are therefore resistant to cell wall-
targeting antibiotics, such as beta-lactams. Within
the genus, two human-associated species exist:
Ureaplasma parvum and Ureaplasma wurealyticum.
These are hard to detect since they do not grow on
routine media or appear on Gram stain. Identifica-
tion is mainly dependent on special growth medium
or PCR.

The role of Ureaplasma spp. in human disease has
had a controversial history due to the high urogen-
ital colonisation rate among healthy individuals.'™
Ureaplasma has been associated with urogenital
infections, infertility, chorioamnionitis and preterm
birth, and infections in neonates are described,
including meningitis.”™ In adults, Ureaplasma as a
cause of infection outside the genitourinary tract
is uncommon, regardless of immune status. We
have found only five previously published cases of
adult Ureaplasma meningitis.'®™* Although rare,
several recent case reports on serious infections
with Ureaplasma in immunocompromised patients
indicate that this may be a relevant and probably
underdiagnosed pathogen that should be consid-
ered, especially in this patient population. Patients
with humoral immunodeficiency—both primary
and acquired—seem particularly at risk. In the past
three decades, seven cases of invasive Ureaplasma
disease have been reported in patients with common
variable immunodeficiency/agammaglobulinaemia,
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in 1 patient with the immunodeficiency disorder
Good’s syndrome'*® and in at least 19 cases of
patients receiving B-cell depletion therapy with

rituximab.”> %% Hypogammaglobulinaemia is
frequently observed in patients treated with ritux-
imab, 3940

CASE PRESENTATION

The patient was a female who developed generalised
palpable purpura, kidney failure and joint pain in
early adolescence. This was followed by breathing
difficulties and stridor, caused by an inflammatory
subglottic stenosis. CT sinuses revealed pronounced
thickening and destruction of the mucoperiosteum,
and a biopsy showed ulcerations and pronounced
inflammation. Antineutrophil cytoplasmic anti-
bodies (C-ANCA IgG) and proteinase 3 antibodies
(PR3 IgG) were positive, confirming the diagnosis
granulomatosis with polyangiitis (GPA). Two years
later, she began to suffer from persistent headache
and discharge from both ears. Prior to the current
admission of this case report, the treatment regime
consisted of prednisolone 10 mg daily, methotrexate
20mg weekly and rituximab every 6 months, the
last dose administered 3 months earlier.

She was now admitted to the local hospital due
to acute onset of intense headache, photophobia,
nausea and neck pain. The initial symptom was
pain behind the left ear. On admission, she had a
fever of 38.2°C but displayed stable vital signs and
no focal neurological deficits. A lumbar puncture
was performed, notable for marked pleocytosis
2566 x 10°/L (76% polymorphonuclear leucocytes
(PMN)), increased protein 1.16g/L, cerebrospinal
fluid (CSF)/plasma glucose index 0.43 and lactate
3.3mmol/L. The CSF opening pressure was not
measured, neither here nor on later lumbar punc-
tures. Blood samples revealed leucocytosis 19.1
x 10°/L and C-reactive protein (CRP) 13 mg/L.
Infectious meningitis was suspected, and treatment
with meropenem, aciclovir and dexamethasone
was commenced. Cerebral CT showed liquid-
filled ethmoidal sinuses and thickening of mucosa
in other sinuses, otherwise normal findings. There
was no bacterial growth in either blood or CSF.
Multiplex PCR for common bacterial, viral and
fungal meningitis/encephalitis pathogens (Biofire
FilmArray) on CSF was negative. An otolaryngolo-
gist consult was performed. There were no obvious
signs of increased activity in GPA and serum ANCA
was negative. The patient’s condition improved and
bacterial meningitis was assumed to be the correct
diagnosis. At day 4, she was discharged from the
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Figure 1

hospital, against medical advice, with a plan to complete mero-
penem treatment under management by the local health service.

At day 8, she returned to the local hospital because of increasing
earache, photophobia and nausea (figure 1). A new lumbar punc-
ture revealed leucocytes 2087 x 10°L (58% PMN), protein
1.73g/L, CSF/plasma glucose index 0.11, lactate 6.4 mmol/L,
IgG 95 mg/L and no oligoclonal bands (online supplemental table
S1). Clinical examination was normal. Peripheral blood: leuco-
cytes 20.5 x 10°/L, CRP 18 mg/L and hypogammaglobulinaemia
(total IgG 4.5, IgM 0.1 and IgA 0.8 g/L). Repeated cultures of
CSF and blood on standard media, alongside multiplex PCR
of the CSF, remained negative. Cerebral CT with intravenous
contrast and thoracic CT was performed, both with unremark-
able findings. As her condition was serious and no diagnosis
had yet been established, she was transferred to the department
of infectious diseases at the university hospital. Here, cerebral
MRI showed normal meninges and brain parenchyma but a
possible contrast defect in the left internal jugular vein. CT of
the temporal bone and cerebral venography was without signs
of venous sinus thrombosis, but a small, new bone destruction at
the left jugular foramen was detected.

Significant CSF pleocytosis, and particularly low glucose and
high lactate in the CSF, is indicative of infection, yet no causative
agent had been identified. We discussed the possibility of fungal
or mycobacterial infection and harvested samples for extended
microbiological analysis of the CSF, including broad-range PCR
for the detection of bacterial DNA (targeting the 16S rRNA
gene; a universal barcode for bacteria®' **) and fungal DNA
(targeting the internal transcribed spacer and D1D2 regions;
universal barcodes for fungi), respectively. Tularaemia, endemic
in this area, was considered possible, although meningitis is a
very rare manifestation. Ciprofloxacin was administered for
2 days, until serology for Francisella tularensis came back nega-
tive. Meropenem was continued, awaiting further results and
clinical development.

Graphical summary of the clinical course. Author Birgitta Ehrnstrom. ICU, intensive care unit.

Over the next days, impaired hearing was noticed and the
headache and photophobia persisted. Repeated culture and PCR
analyses of the CSF targeting a broad range of bacterial, viral
and fungal pathogens, using both commercial kit and in-house
techniques, remained negative. Interferon-gamma release assay
(IGRA) for tuberculosis and multiple serology tests (HBV, HCV,
Toxoplasma gondii, HIV, Borrelia, Treponema pallidum, Puumala
virus) were negative. We now waited for results of prolonged
incubation of the CSF, as well as bacterial 16S rRNA PCR and
fungal PCR results from the reference laboratory, which later
came back negative (online supplemental table S1).

On day 12, there was a sudden increase in CRP to 199 mg/L.
It was uncertain whether this was due to a flare of her under-
lying GPA or infection, and in the latter case, what microbiolog-
ical agent could be the cause. The otolaryngologist consultant
perceived the clinical and radiological findings most likely as
signs of GPA activity, but the lesions described were inaccessible
for biopsy. Rheumatology consultants advised against additional
immunosuppressive therapy, as an infectious cause was consid-
ered more likely than ANCA-associated vasculitis with menin-
geal involvement. Meropenem was discontinued after 13 days
due to lack of improvement. With possible bone destruction and
an immunocompromised patient, there was consensus of fungal
infection being a likely cause and liposomal amphotericin B was
initiated.

The next few days, the patient experienced back pain and her
hearing impairment worsened. CRP increased to 375 mg/L. Vital
signs were still stable. Mucorales PCR and U. urealyticum PCR
in CSF came back negative (online supplemental table S1). Due
to a clinical suspicion of fungal or mycobacterial aetiology, a new
lumbar puncture was necessary to ensure sufficient volumes for
adequate diagnostics, but the patient was reluctant. Eventually, a
lumbar puncture was performed in sedation on day 19. The pleo-
cytosis had declined to 1285 x 10°/L (77% PMN); protein levels
were still elevated and glucose was low (online supplemental
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table S1). A new MRI showed thickening and marked contrast
enhancing of the leptomeninges around the brain, medulla and
nerve roots of the cauda equina. The CSF was now analysed
in another in-house 16S rRNA PCR assay using different PCR
primers than those previously used (online supplemental table
S1). Sequencing of this PCR product identified the presence of
Ureaplasma DNA, but due to the concurrent presence of the
same level contaminant bacterial DNA from reagents used to
prepare the sample, the result was deemed inconclusive.

A firm diagnosis was still not established, CRP kept rising and
her condition deteriorated. Considering treatment options, the
focus was now on rare infective agents so far not adequately
covered, such as intracellular bacteria and non-tuberculous
mycobacteria. On day 19, doxycycline, linezolid and moxi-
floxacin were initiated (figure 1). The following day, CRP
declined from 376 to 277 mg/L. The patient was, however, less
cooperative and refused any oral intake including tablets and
nasogastric tube insertion. She was therefore transferred to the
intensive care unit (ICU). Doxycycline was only available as
tablets, and sedation was necessary for her to accept the naso-
gastric tube. Light sedation was used to be able to monitor her
cerebral symptoms.

After 24 hours in the ICU, she was clinically stable with CRP
further declining, but developed a high fever for the first time.
High-dose steroid therapy was discussed with the rheumatology
consult, as a flare of GPA still was a possible differential diag-
nosis. A meningeal biopsy was regarded necessary to establish
the diagnosis. A craniotomy was performed on day 21, revealing
thickening of the dura and pus in the subarachnoid space. Intu-
bation was only possible with a small 5.0 oral tube due to her
known subglottic tracheal stenosis and for safety reasons the
patient was kept sedated on a ventilator overnight and planned
for a tracheostomy and cessation of sedation the next day. A
cerebral CT later the same night showed normal postoperative
status. The following morning, that is, about 5 weeks after onset
of her illness and 22 days after her first admission to the hospital,
the patient presented with hyperacute hypertension, tachycardia
and dilatation of pupils. Acute treatment with hyperventila-
tion and infusion of hypertonic saline solution was performed,
followed by an emergency cerebral CT scan showing diffuse
oedema in the cerebrum, transtentorial herniation and reduced
contrast filling of the intracranial arteries. The patient died not
long after.

Around the time of death, the microbiology laboratory
reported preliminary results from 16S rRNA sequencing of a
PCR product from the meningeal biopsies, consistent with the
finding of U. parvum DNA (online supplemental table S1).
Autopsy revealed pus in all parts of the meninges. There were no
signs of granulomatous inflammation indicative of GPA activity.
Samples from spinal fluid, meningeal pus, meninges and adjacent
brain tissue examined using the same 16S rRNA PCR primers,
confirmed the presence of U. parvum DNA. Remaining eluates
from previous CSF samples which previously reported negative
for 16S rDNA analyses were re-evaluated using these primer
pairs. U. parvum DNA was identified also in these samples.
Moreover, the microbiology laboratory rapidly established an
in-house U. parvum PCR,* which was positive in all available
eluates from central nervous system (CNS) specimens, as well as
in the eluates from ear and nasal discharge sampled days earlier
(online supplemental table S1). There were no other positive
analyses for an infectious agent (bacterial, fungal or viral). Eval-
uation of the PCR primers used in the initial 16S rDNA analyses
showed significant target mismatch at the 3’end, which likely led
to the initial false negative PCR results.

OUTCOME
Final diagnosis: the cause of death was brain herniation, as result
of extensive meningitis caused by U. parvum.

DISCUSSION

Identifying Ureaplasma spp. as the causative agent of infec-
tion can be challenging, leading to prolonged illness, delayed
diagnosis and increased mortality, as described in previous case
reports. The unfortunate fatal outcome in this case report clearly
illustrates the increased risk and serious nature of infections in
the immunocompromised patient, who is prone to infections
with both common and opportunistic pathogens.** ** Here, a
definitive diagnosis and hence targeted treatment was delayed
due to multiple factors. It was uncertain whether the likely cause
was infectious or manifestations of the underlying disease. The
inability to identify a causative infectious agent, despite extensive
analyses, contributed to uncertainty in the assessment. Neither
colleagues at the department of infectious diseases nor those at
the department of rheumatology wanted to initiate immunosup-
pressive treatment against a possible GPA flare until we were
more certain that the current illness was not caused by infection.

Significant CSF pleocytosis and particularly low glucose in
combination with high lactate is indicative of an infectious cause.
However, her clinical condition was remarkably stable during
the first weeks. This is unusual for the most prevalent causes
of acute infectious meningitis. Due to lack of improvement on
broad antibacterial coverage with beta-lactam meropenem, we
performed analyses for rare and opportunistic microbes. We
particularly suspected a fungal cause for which empirical treat-
ment was given for some time in order to assess possible clinical
improvement. Unfortunately, this was not the case, as no fungal
pathogen was detected and improvement failed to appear.

Adequate molecular diagnostics is critical when antimicro-
bials have been administered, cultures are negative and/or intra-
cellular or fastidious microbes that do not grow on routine
media are suspected. Here, unfortunately, a PCR primer-target
mismatch likely led to false-negative results of the broad-range
16S rRNA PCR analyses of the initial CSF samples. Multiple
pathogen-specific PCR analyses were applied in the extensive
search for a causative pathogen, including U. urealyticum PCR,
but unfortunately no U. parvum PCR was available prior to this
incident. Although theoretically universal, the sensitivity of the
16S rRNA PCR assay is related to primer selection.*® * Metag-
enomic next-generation sequencing (mNGS) is an alternative
unbiased diagnostic tool to identify suspected but unidentified
pathogens. Although not yet available in our country, this method
has become available at some clinical laboratories within recent
years. Six cases report identifying invasive Ureaplasma infection
using mNGS, five of them in patients with meningitis.” 1014334849
Hopefully, this method will become more widely available in the
future.

Ureaplasma as a cause of infection in the central nervous
system is considered extremely rare in adults. Only a few cases
on adult CNS infections with Ureaplasma exist as of today.'**%’
Three of them report concomitant hypogammaglobulinaemia,
similar to our patient.'? '*?” Two other cases describe prior brain
surgery'® ' and one case a complicated kidney transplantation
and organ rejection before onset of Ureaplasma meningitis."
We speculate that Ureaplasma as causative pathogen of infec-
tions in the CNS may not be as uncommon as generally believed.
Here, the identification of U. parvum DNA from the ear and
nasal discharge samples, combined with the patient’s history of
chronic otitis, suggest that this as a likely origin of infection and
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route of entry to the CNS. Patients with hypogammaglobuli-
naemia appear more susceptible to colonisation with Ureaplasma
and Mycoplasma of mucous membranes.>’

Ureaplasma are intracellular bacteria that lack cell wall
and are therefore naturally resistant to cell wall active beta-
lactam antibiotics, which was given as empirical treatment
in this case. Macrolides, tetracyclines, chloramphenicol and
quinolones are preferred antibiotics in Ureaplasma infec-
tions. However, empirical data on treatment of Ureaplasma
meningitis are sparse. Due to impaired CNS penetration,
macrolides alone is not the preferred treatment option.
There is also concern for increasing antibiotic resistance.’!
It has therefore been suggested that patients with severe
infection caused by Ureaplasma are treated with agents from
two different antibiotic classes to increase the likelihood of
therapeutic success.”'

Even in the presence of a known, susceptible organism
and administration of appropriate antibiotics, the overall
mortality in bacterial meningitis is high; in developed coun-
tries 10%—-30%.%> Together with septic shock, cerebral oedema
with herniation and cerebral infarction are the main causes
of death in bacterial meningitis.’® In this case, a cerebral CT
scan performed the night before herniation was inconspic-
uous. This may be explained by a very abrupt deterioration
with increase in intracranial pressure (ICP), or by the fact that
CT findings correlate poorly with invasive ICP measurements
in this setting.’* °° For patients with bacterial meningitis and
severely impaired consciousness on admission, early neuroin-
tensive care with ICP monitoring and CSF drainage reduced
mortality.’® *” Raised ICP is observed in bacterial meningitis,
even with low clinical suspicion, and has been associated
with poor outcome. Therefore, some authors advocate that
all patients with bacterial meningitis and severe impairment
of consciousness should receive monitoring of ICP. However,
evidence is sparse, and current guidelines advise not to use
ICP-targeted treatment protocols for routine care of menin-
gitis patients until this has been evaluated in randomised
controlled trials.”® *’

Learning points

» It is important to consider rare pathogens like intracellular
bacteria such as Ureaplasma parvum when there is treatment
failure with cell-wall targeting antibiotics, particularly in the
immunosuppressed patient.

> Repeated sampling and alternative diagnostic assays may be
necessary when standard microbiological testing is negative.

» Broad-range 16S rRNA PCR is useful in the identification
of rare, unusual or difficult-to-culture bacteria, but has
limitations. It is well known that the sensitivity is lower
compared with agent-specific PCRs, prone to bias from
bacterial DNA contamination, and that no PCR primers are
absolutely universal. A negative broad-range PCR result
should not be used to exclude infection when clinical
suspicion prevails.

» Intracranial pressure monitoring in severe bacterial meningitis
is not recommended by routine but should be considered in
unconscious patients as cerebral oedema can arise rapidly.
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