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Abstract
Haemophilus influenzae is a gram-negative coccobacillus that colonizes the nasopharyngeal
surface and upper respiratory tract of healthy individuals and includes six encapsulated
serotypes as well as non-encapsulated, non-typeable strains. Since the widespread use of the
Haemophilus influenzae type b (Hib) conjugate vaccine implemented in 1990, the majority of
invasive illness now seen in the United States is secondary to capsular serotypes other than
type b and non-typeable strains with the largest burden of disease affecting the extremes of
age-infants and the elderly. We report a case of acute Haemophilus influenzae type f meningitis
in a 12-month-old female who was previously healthy and had been fully immunized. She
demonstrated clinical improvement on ceftriaxone, but persistent fever and ear-tugging
resulted in obtaining an MRI that displayed bilateral subdural empyemas requiring burr-hole
craniotomy, central venous thrombosis requiring anticoagulation, and bilateral sensorineural
hearing loss requiring cochlear implants. Immunological studies confirmed
immunocompetency and appropriate response to her previous Hib vaccination, suggesting a
significant impact of bacterial virulence. These complications, with the exception of
sensorineural hearing loss, have not been reported in the literature for Haemophilus influenzae
type f and should be considered in the care of these patients despite clinical appearance given
the severity of complications and potential for acute decompensation. Despite the success of
vaccination in reducing invasive disease, cases of H. influenzae meningitis continue to occur
via less common encapsulated serotypes with unknown complications, making the
management and treatment of these infections more difficult for practitioners.
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Introduction
Haemophilus influenzae is a gram-negative coccobacillus that colonizes the nasopharyngeal
surface and upper respiratory tract of healthy individuals and includes six encapsulated
serotypes as well as non-encapsulated, non-typeable strains [1, 2]. Since the widespread use of
the Haemophilus influenzae type b (Hib) conjugate vaccine implemented in 1990, the majority
of invasive illness in the United States is secondary to capsular serotypes other than type b and
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non-typeable strains with the largest burden of disease affecting the extremes of age-infants
and the elderly [3-5]. We report a case of acute bacterial meningitis in a previously healthy, fully
immunized 12-month-old female. The pathogen was identified as Haemophilus influenzae type
f and was successfully treated with a four-week course of ceftriaxone.

Case Presentation
A 12-month-old, previously healthy, fully immunized female developed cough, congestion,
vomiting, and fever with poor oral intake and decreased urine output leading to first
presentation at the emergency department. She showed improvement in activity level during
the evaluation and was discharged home with a clinical diagnosis of a viral upper respiratory
infection. Over the next four days, she had normal oral intake and urine output, but continued
to have decreased activity level, congestion, mild cough, and fever despite scheduled
antipyretics. Her parents noted that she was fussy, refused to sit up, and was not acting like
herself. She developed increased work of breathing which prompted a second presentation to
the emergency department. She was noted to be afebrile, awake, and alert but was significantly
irritable with nuchal rigidity. Cranial imaging was not performed, but lumbar puncture revealed
cloudy cerebrospinal fluid (CSF) concerning for bacterial meningitis. Initial CSF studies
revealed: Glucose <4 mg/dL, protein 107 mg/dL, Leukocyte count 4,063 cells/cmm, and 89%
neutrophils. She was empirically started on ceftriaxone and vancomycin and admitted for
bacterial meningitis.

CSF cultures eventually grew H. influenzae type f sensitive to ceftriaxone. Respiratory swab
revealed adenovirus co-infection. She improved clinically in terms of alertness and activity
level with down-trending leukocytosis and inflammatory markers but continued to spike fevers
despite scheduled antipyretics and was noted to be tugging at her right ear. A magnetic
resonance imaging (MRI) scan was obtained, which showed bilateral subdural empyema (SDE),
central venous thrombosis, and enhancement of inner ears (Figure 1).
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FIGURE 1: Axial, T2-weighted MRI showing bilateral subdural
empyemas over the bilateral cerebral convexities most
prominent in the right frontal region (arrow) which required
right burr-hole craniotomy.

Right-sided burr-hole craniotomy was performed to drain the empyema for further source
control; cultures of the purulent drainage were negative. The central venous thrombosis was
treated with heparin infusion with transition to enoxaparin. Repeat MRI showed improving
empyema (Figure 2), but persistent labyrinthitis (Figure 3). Given the severity of her
presentation, immunological studies (Table 1) were performed and confirmed she was
immunocompetent and had responded to her previous Hib vaccination. To assess for functional
asplenia, a blood smear was performed and showed no Howell-Jolly bodies.
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FIGURE 2: Axial, T2-weighted MRI showing resolution of
bilateral subdural empyemas (arrow) as compared to the
previous figure.
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FIGURE 3: Axial, post-contrast T1-weighted MRI displaying
persistent labyrinthitis (arrow).
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Component Value Reference Value

H. Influenzae B IgG 3.37 >= 0.15 mg/L

Total IgG 569 280-1,030 mg/dL

Total IgA 33 15-160 mg/dL

Total IgM 108 35-140 mg/dL

Total Complement, CH50 73 41-95 U/mL

Total Complement, AH50 66 >=46%

Tetanus IgG 0.30 >=0.01 IU/mL

Diphtheria IgG 0.08 >=0.01 IU/mL

TABLE 1: Immunologic studies demonstrating appropriate response to Hib vaccine
and normal range total antibodies and complement levels.

Intravenous antibiotics were administered for four weeks and discontinued based on resolution
of findings previously seen on MRI. Enoxaparin was administered for a total of six weeks.
Auditory Brainstem Response testing performed during repeat MRI showed profound bilateral
sensorineural hearing loss, requiring bilateral cochlear implants and tympanostomy tubes.

Discussion
We report a case of a 12-month-old, immunocompetent female that presented with
Haemophilus influenza type f meningitis and a clinical course complicated by bilateral subdural
empyemas, central venous thrombosis, and bilateral sensorineural hearing loss. Her initial
presentation was significant for viral infection positive for adenovirus and recent history of
bilateral acute otitis media which may have predisposed her to colonization and infection [6,
7]. Apart from sensorineural hearing loss, these complications have not been reported in the
literature for Haemophilus influenzae type f [8, 9] and should be considered in the care of these
patients despite clinical appearance given the severity of complications and potential for acute
decompensation. In this case, our patient showed clinical improvement in terms of
temperament, behavior, and nuchal rigidity after IV antibiotic administration as well as down-
trending inflammatory markers. However, subtle findings of ear tugging and persistent fever
prompted further investigation leading to MRI imaging and further source control. This serves
as a reminder for providers to maintain a high index of suspicion for complications in cases of
bacterial meningitis, such as SDE, as symptoms may be subtle [10].

In infants, bacterial meningitis is the main cause of SDE [10]. Up to 2% of patients with
bacterial meningitis will develop SDE [11]. The main features are fever, seizure, and impaired
consciousness, which is difficult to discern from meningitis. Thus, imaging is needed to
diagnose SDE; cranial ultrasonography is feasible in low resource settings, while high
resolution contrast CT and contrast enhanced MRI are the gold standard for diagnosis [12].
Further considerations in the treatment of SDE include a prolonged antibiotic course as well as
surgical intervention. Surgical strategies include burr hole drainage as a less invasive approach
with comparable clinical outcomes to craniotomy [11].
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Non-type b serotypes of Haemophilus influenza, notably serotype f, are growing in prevalence
[13, 14]. In children, pneumonia and meningitis are the most common forms of type f infection,
while pneumonia is most common in adults [15]. Additionally, the majority of invasive non-
type b Hi cases are seen in immunocompetent patients with no predisposing factors, thereby
suggesting a significant impact of bacterial virulence [16]. In response to these growing
numbers, non-typable, broad coverage Hi vaccines are currently being developed [17, 18]. In the
meantime, this report aims to contribute to the understanding of this decreasingly rare disease,
thereby helping in management of these patients.

Conclusions
Despite the success of vaccination in reducing invasive disease, cases of H. influenzae
meningitis continue to occur via less common encapsulated serotypes with unknown
complications making the management and treatment of these infections more difficult for
practitioners. Continued reporting of these non-type b cases will aid in achieving further
understanding and appropriate management.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. Ladhani SN, Collins S, Vikers A, Litt DJ, Crawford C, Ramsay ME, Slack MP: Invasive

Haemophilus influenzae serotype e and f disease, England and Wales. Emerg Infect Dis. 2012,
18:725-732. 10.3201/eid1805.111738

2. Oikonomou K, Alhaddad B, Kelly K, Rajmane R, Apergis G: Haemophilus influenzae serotype f
endocarditis and septic arthritis. IDCases. 2017, 9:79-81. 10.1016/j.idcr.2017.06.008

3. Bender JM, Cox CM, Mottice S, She RC, Korgenski K, Daly JA, Pavia AT: Invasive Haemophilus
influenzae disease in Utah children: an 11-year population-based study in the era of
conjugate vaccine. Clin Infect Dis. 2010, 50:41-46. 10.1086/651165

4. Macneil JR, Cohn AC, Farley M, et al.: Current epidemiology and trends in invasive
Haemophilus influenzae disease - United States, 1989-2008. Clin Infect Dis. 2011, 53:1230-
1236. 10.1093/cid/cir735

5. Soeters HM, Blain A, Pondo T, et al.: Current epidemiology and trends in invasive
Haemophilus influenzae disease - United States, 2009-2015. Clin Infect Dis. 2018, 67:881-889.
10.1093/cid/ciy187

6. Berndsen MR, Erlendsdottir H, Gottfredsson M: Evolving epidemiology of invasive
Haemophilus infections in the post-vaccination era: results from a long-term population
study. Clin Microbiol Infect. 2012, 18:918-923. 10.1111/j.1469-0691.2011.03700.x

7. Cardoso MP, Pasternak J, Giglio AE, Casagrande RR, Troster EJ: Meningitis due to
Haemophilus influenzae type f. Einstein (Sao Paulo). 2013, 11:521-523. 10.1590/S1679-
45082013000400020

8. Ronit A, Berg RM, Bruunsgaard H, Plovsing RR: Haemophilus influenzae type f meningitis in a
previously healthy boy. BMJ Case Rep. 2013, 2013:bcr2013008854. 10.1136/bcr-2013-008854

9. Pincus DR, Robson JMB: Meningitis due to Haemophilus influenzae type f . J Paediatr Child
Health. 1998, 34:95-96.

2019 Abou-Hanna et al. Cureus 11(6): e4850. DOI 10.7759/cureus.4850 7 of 8

https://dx.doi.org/10.3201/eid1805.111738
https://dx.doi.org/10.3201/eid1805.111738
https://dx.doi.org/10.1016/j.idcr.2017.06.008
https://dx.doi.org/10.1016/j.idcr.2017.06.008
https://dx.doi.org/10.1086/651165
https://dx.doi.org/10.1086/651165
https://dx.doi.org/10.1093/cid/cir735
https://dx.doi.org/10.1093/cid/cir735
https://dx.doi.org/10.1093/cid/ciy187
https://dx.doi.org/10.1093/cid/ciy187
https://dx.doi.org/10.1111/j.1469-0691.2011.03700.x
https://dx.doi.org/10.1111/j.1469-0691.2011.03700.x
https://dx.doi.org/10.1590/S1679-45082013000400020
https://dx.doi.org/10.1590/S1679-45082013000400020
https://dx.doi.org/10.1136/bcr-2013-008854
https://dx.doi.org/10.1136/bcr-2013-008854
https://www.ncbi.nlm.nih.gov/pubmed/9568952


10. Muzumdar D, Biyani N, Deopujari C: Subdural empyema in children . Childs Nerv Syst. 2018,
34:1881-1887. 10.1007/s00381-018-3907-6

11. Liu ZH, Chen NY, Tu PH, Lee ST, Wu CT: The treatment and outcome of postmeningitic
subdural empyema in infants. J Neurosurg Pediatr. 2010, 6:38-42. 10.3171/2010.4.PEDS09433

12. Agrawal A, Timothy J, Pandit L, Shetty L, Shetty JP: A review of subdural empyema and its
management. Infect Dis Clin Pract. 2007, 15:149-153. 10.1097/01.idc.0000269905.67284.c7

13. Whittaker R, Economopoulou A, Dias J, et al.: Epidemiology of invasive Haemophilus
influenzae disease, Europe, 2007-2014. Emerg Infect Dis. 2017, 23:396-404.
10.3201/eid2303.161552

14. Rubach MP, Bender JM, Mottice S, et al.: Increasing incidence of invasive Haemophilus
influenzae disease in adults, Utah, USA. Emerg Infect Dis. 2011, 17:1645-1650.
10.3201/eid1709.101991

15. Urwin G, Krohn JA, Deaver-Robinson K, Wenger JD, Farley MM: Invasive disease due to
Haemophilus influenzae serotype f: clinical and epidemiologic characteristics in the H.
influenzae serotype b vaccine era. The Haemophilus influenzae Study Group. Clin Infect Dis.
1996, 22:1069-1076. 10.1093/clinids/22.6.1069

16. Resman F, Ristovski M, Ahl J, et al.: Invasive disease caused by Haemophilus influenzae in
Sweden 1997-2009; evidence of increasing incidence and clinical burden of non-type b
strains. Clin Microbiol Infect. 2011, 17:1638-1645. 10.1111/j.1469-0691.2010.03417.x

17. Prymula R, Schuerman L: 10-valent pneumococcal nontypeable Haemophilus influenzae PD
conjugate vaccine: Synflorix™. Expert Rev Vaccines. 2009, 8:1479-1500. 10.1586/erv.09.113

18. Murphy TF: Vaccine development for non-typeable Haemophilus influenzae and horaxella
catarrhalis: progress and challenges. Expert Rev Vaccines. 2005, 4:843-853.
10.1586/14760584.4.6.843

2019 Abou-Hanna et al. Cureus 11(6): e4850. DOI 10.7759/cureus.4850 8 of 8

https://dx.doi.org/10.1007/s00381-018-3907-6
https://dx.doi.org/10.1007/s00381-018-3907-6
https://dx.doi.org/10.3171/2010.4.PEDS09433
https://dx.doi.org/10.3171/2010.4.PEDS09433
https://dx.doi.org/10.1097/01.idc.0000269905.67284.c7
https://dx.doi.org/10.1097/01.idc.0000269905.67284.c7
https://dx.doi.org/10.3201/eid2303.161552
https://dx.doi.org/10.3201/eid2303.161552
https://dx.doi.org/10.3201/eid1709.101991
https://dx.doi.org/10.3201/eid1709.101991
https://dx.doi.org/10.1093/clinids/22.6.1069
https://dx.doi.org/10.1093/clinids/22.6.1069
https://dx.doi.org/10.1111/j.1469-0691.2010.03417.x
https://dx.doi.org/10.1111/j.1469-0691.2010.03417.x
https://dx.doi.org/10.1586/erv.09.113
https://dx.doi.org/10.1586/erv.09.113
https://dx.doi.org/10.1586/14760584.4.6.843
https://dx.doi.org/10.1586/14760584.4.6.843

	Haemophilus influenzae Type f Meningitis Complicated by Bilateral Subdural Empyema, Central Venous Thrombosis, and Bilateral Sensorineural Hearing Loss in an Immunocompetent 12-month-old
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Axial, T2-weighted MRI showing bilateral subdural empyemas over the bilateral cerebral convexities most prominent in the right frontal region (arrow) which required right burr-hole craniotomy.
	FIGURE 2: Axial, T2-weighted MRI showing resolution of bilateral subdural empyemas (arrow) as compared to the previous figure.
	FIGURE 3: Axial, post-contrast T1-weighted MRI displaying persistent labyrinthitis (arrow).
	TABLE 1: Immunologic studies demonstrating appropriate response to Hib vaccine and normal range total antibodies and complement levels.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


