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Supraglottitis secondary to Haemophilus influenzae serotype f 
infection: Case report and review of literature                                                                  

Introduction: Haemophilus influenzae is an important human 
pathogen capable of causing serious invasive disease. The H. 
influenzae serotype b (Hib) conjugate vaccine successfully re-
duced the incidence of invasive Hib disease globally, revealing 
the significance of other H. influenzae serotypes. The emer-
gence of H. influenzae type f (Hif) invasive disease has been re-
ported worldwide.
Case report: We identified a case of supraglottitis secondary 
to Hif in a 57-year-old female from northwestern Ontario with-
out significant predisposing conditions. We describe the clinical 
presentation, disease progression, and outcome. The case is 
discussed in the context of current epidemiology of invasive Hif 
disease.
Conclusion: This report emphasizes the severity of Hif invasive 
disease and the need for continued surveillance at the inter-
national level. We call for the development of health promotion 
strategies and the consideration of a vaccine against this organ-
ism.   
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INTRODUCTION 

Haemophilus influenzae is a Gram-negative 

bacterium capable of causing serious invasive 

disease, including meningitis, septicemia, and 

epiglottitis [1, 2]. H. influenzae asymptomatically 

colonizes the nasopharynx of healthy individuals 
[1, 2]. H. influenzae serotypes a through f contain 

polysaccharide capsules, distinguished by 

differences in their carbohydrate structure and 

antigenicity; non-encapsulated strains are 

termed non-typeable [3]. The polysaccharide 

capsule protects the organism against 

complement deposition and phagocytosis within 

the human host [1, 2]. It follows that encapsulated 

strains are more virulent than non-typeable 

strains [1]. H. influenzae type b (Hib) is the most 

virulent strain and was a major cause of invasive 

disease worldwide prior to the development of 

the Hib conjugate vaccine [4, 5]. The rates of Hib 

invasive disease were greatly reduced in 

Canada following the introduction of this 

vaccine: 3 cases per 100,000 people in 1988 to 

0.03 cases per 100,000 people in 2016 [6, 7]. 

Canadian rates of non-b H. influenzae invasive 

disease steadily rose from 0.83 to 1.78 cases 

per 100,000 people in 2007 and 2016, 

respectively [7]. In the post-Hib vaccine era, H. 

influenzae type f (Hif) became the leading 

encapsulated strain to cause invasive H. 

influenzae disease in Ontario [8]. Indeed, Hif 

invasive disease increased from 0.13 to 0.18 

cases per 100,000 people between 2004 and 

2013 in the province [9]. This increase was 

particularly remarkable for those aged 40-64 

years, rising from 0.05 to 0.21 cases per 100,000 

people [9].  

 

Table 1. Cases of invasive H. influenzae type f disease causing epiglottitis/supraglottitis in adults 

Location Age 

(years) 

Sex Clinical 

presentation 

Disease 

outcome 

Underlying conditions Reference 

Northwestern 

Ontario, CA 

45 F Epiglottitis Survived None [28] 

Oklahoma, 

US 

52 M Epiglottitis with 

bacteremia 

Survived Cigarette smoker [26] 

Denmark 56 F Supraglottitis Survived None [27] 

Northwestern 

Ontario, CA 

60 M Epiglottitis Survived Multiple myeloma, past 

history of autologous 

peripheral blood stem cell 

transplant (1 year earlier), 

prostate hypertrophy, 

chronic pain 

[28] 

 

Incidence of Hif invasive disease has been 

extensively documented globally [10–13]. 

Epidemiology studies have demonstrated an 

increasing burden of Hif invasive disease in 

several countries, including those of North and 

South America and Europe [8, 9, 11, 14, 15]. Many 

case reports have been published detailing the 

severity of Hif invasive disease (Table 1 and 

supplementary Table 1).  

Our ongoing study of invasive H. influenzae 

disease incidence in Thunder Bay, Ontario has 

uncovered a case of supraglottitis secondary to 

Hif infection.  

CASE REPORT 

A 57-year-old female presented to the Thunder 

Bay Regional Health Sciences Centre 

(TBRHSC) via emergency services with cough, 

dyspnea, and odynophagia. Her dyspnea and 

odynophagia became markedly worse over the 

past couple of days, noting dysphagia upon 

drinking water as well as tenderness in her left 

submandibular region. Pain in the posterior 

portion of her larynx began that day. She was 

febrile, tachycardic, tachypneic, and 

hypertensive. She also had thick right-sided 
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crackles. Her past medical history was 

significant for hypertension and previous 

cigarette smoking. She also remarked on a 

change in her voice throughout the last month. 

She denied any exposure to toxins or poisons 

and had no history of recent neck trauma. Her 

triage vitals were as follows: blood pressure 

159/91; heart rate 133 min-1; respiratory rate 36 

min-1; temperature 39 °C; and oxygen saturation 

94% on room air. She was prescribed 

levofloxacin (750 mg orally) and prednisone (50 

mg orally).  

Approximately nine hours later, the patient 

relayed that she had some symptom 

improvement since treatment in the emergency 

department. She was mildly stridorous and 

hoarse, with a muffled voice and a sore throat. 

She appeared to have upper airway congestion, 

and preferred sitting in an upright position with 

her head forward; deviation from this position 

lead to the feeling of choking. Her vitals at this 

time were as follows: heart rate 112 min-1; 

respiratory rate 16 min-1; and oxygen saturation 

99% on oxygen therapy. On head and neck 

examination, she had no lymphadenopathy or 

enlargement of her thyroid gland. Her 

oropharynx appeared normal. Tenderness of her 

left submandibular region remained. The 

epiglottis was not visualized. Examination of her 

chest revealed wheezing on inspiration and 

expiration, along with rales and rhonchi. She had 

a normal heart rhythm with no extra sounds or 

murmurs. The abdominal exam was 

unremarkable, and she had no tenderness or 

edema in her extremities. The patient had a 

white blood cell count of 26.9 x 109 L-1 (95% 

neutrophils, 1% lymphocytes, and 4% 

monocytes) with a marked left shift. A neck 

radiograph showed mild swelling in the 

supraglottic region.  

A few hours later, the patient choked while 

sipping water, causing a drop in her oxygen 

saturation level. Ultimately, it was decided that a 

definitive airway must be obtained due to rapid 

deceleration of the patient. She was diagnosed 

with epiglottitis and prescribed piperacillin-

tazobactam (3.375 g IV) and clindamycin (900 

mg IV).  

The ENT surgeon was consulted for 

precautionary measures during intubation by the 

anesthetist (in the case of requiring 

tracheotomy). The patient had a temperature of 

37.2 °C, blood pressure of 125/65, and an 

oxygen saturation of 95% on oxygen therapy. 

The surgeon did not appreciate any 

hyperpigmentation or masses in her oral cavity. 

There was tenderness on movement of the 

larynx, but no evidence of swelling, masses, or 

lymphadenopathy. The ENT surgeon’s overall 

impression was supraglottitis. The patient was 

transferred to the operating room, and a size 6.0 

microlaryngoscopy tube was inserted. On 

laryngoscopy, the arytenoid cartilages were 

swollen, however, the epiglottis did not appear 

inflamed.  

The patient was admitted to the intensive care 

unit (elapsed time since hospital presentation: 

about 15 hours) and initiated on pressure 

support ventilation. Her vital signs were as 

follows: heart rate 69 min-1 and blood pressure 

138/62. She continued to have pain upon 

palpation of her neck. The patient’s dental 

hygiene was recorded as poor. The rest of her 

physical examination was unremarkable. A 

computed tomography (CT) scan of her neck 

was ordered to rule out the presence of an 

abscess. CT scan showed extensive 

generalized soft tissue edema of the 

hypopharynx, epiglottis, and aryepiglottic folds 

bilaterally, as well as a small retropharyngeal 

effusion. There was moderate thickening of the 

vocal cords and airway. She was prescribed 

dexamethasone (4 mg) to decrease the 

inflammation in her larynx. The patient was 

switched from piperacillin-tazobactam (3.375 g 

IV) and clindamycin (900 mg IV) to ceftriaxone 

(1 g IV).  

Blood cultures were positive for Haemophilus 

influenzae serotype f (biotype I), sensitive to 

ampicillin, cefotaxime, cefuroxime, and 

trimethoprim/sulfa.  
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The patient remained intubated in the intensive 

care unit for three days until she had a positive 

cuff leak test, a procedure to evaluate the risk of 

post-extubation stridor. Prior to extubation, the 

patient underwent a repeat CT scan of her neck, 

which showed mild improvement in glottic 

edema. The patient was subsequently 

transferred to the operating room; her vocal 

cords were visualized via bronchoscope, then 

she was successfully extubated. She tolerated 

the procedure well, remaining stable with no 

signs of dyspnea or stridor.  

The patient was discharged home the following 

day with a diagnosis of Ludwig’s 

angina/epiglottitis secondary to Haemophilus 

influenzae type f infection. Her discharge 

medications were as follows: (i) ranitidine 150 

mg orally twice daily; (ii) cefuroxime 500 mg 

orally twice daily for 10 days; and (iii) salbutamol 

2-4 puffs every four hours as needed. She was 

to follow-up with the ENT surgeon in two weeks 

to repeat laryngoscopy and ensure recovery.  

DISCUSSION 

Supraglottitis is an inflammatory condition of the 

supraglottic region, which includes the superior 

half of the ventricle, the false vocal cords, the 

arytenoids, the aryepiglottic folds, and the 

epiglottis [16, 17]. While some healthcare 

practitioners consider the terms ‘supraglottitis’ 

and ‘epiglottitis’ synonymous, there are some 

epidemiological and clinical differences between 

these conditions. Supraglottitis more frequently 

occurs in adults with variable involvement of the 

epiglottis, while epiglottitis is a more typical 

presentation in children [18]
. Interestingly, with the 

introduction of the Hib vaccine, the epidemiology 

of both supraglottitis and epiglottitis has shifted 

from the paediatric to the adult population [19–22]. 

Children frequently present acutely with 

symptoms of stridor, irritability, drooling, and 

leaning forward in the tripod position [23] . Adults 

often present with a sore throat, odynophagia, 

and dysphagia and generally experience a more 

benign clinical course [23, 24].  

In the pre-vaccine era, Hib was the major 

etiological agent in cases of both child and adult 

supraglottitis. While Hib still accounts for cases 

of supraglottitis, other bacterial pathogens have 

been implicated in adult cases including group A 

Streptococcus, other Streptococcus spp, 

Staphylococcus aureus, non-Hib H. influenzae 

(e.g., serotype f), among others [13, 16, 18, 19, 25–28]. 

In addition, supraglottitis can originate from 

fungi, viruses, thermal injury, and trauma [16, 18, 

19].   

The present case of supraglottitis secondary to 

Hif infection emphasizes the importance of non-

Hib invasive disease in Canada. This case has 

a number of intriguing aspects, some aligning 

with the typical presentation of supraglottitis in 

the present age, and others rather unusual. 

Supraglottitis/epiglottitis is more common in 

male rather than female adults, and is more 

common in the fourth and fifth decades of life [19, 

20, 29, 30]. Those with comorbid conditions are at 

greater risk, notably those with cardiovascular 

disease (e.g., hypertension); diabetes mellitus; 

respiratory and infectious disease; 

gastrointestinal conditions; and substance 

abuse (especially tobacco) [20]. This patient had 

a past medical history significant for 

hypertension and cigarette smoking, both of 

which may have contributed to her development 

of supraglottitis.  

On discharge, the intensivist suggested a 

diagnosis of Ludwig’s angina, which is a rapidly 

progressive bilateral cellulitis of the submental, 

submandibular, and sublingual spaces [31–33]. 

Like supraglottitis and epiglottitis, Ludwig’s 

angina can cause airway obstruction, but it is 

unique in its pathogenesis [31–33]. Ludwig’s 

angina causes swelling of the floor of the mouth, 

as well as inflammation and upward 

displacement of the tongue [31–33]. Characteristic 

features of Ludwig’s angina include: diffuse 

submandibular swelling, painful neck swelling, 

and brawny induration on palpation [32, 33]. The 

most common etiology is group A 

Streptococcus, and the condition usually has its 

origins in odontogenic disease [31–33]. Clinical 

information supporting the diagnosis of Ludwig’s 

angina was limited in this case. This patient had 
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symptoms suggestive of both Ludwig’s angina 

and supraglottitis: fever, dyspnea, odynophagia, 

dysphagia, dysphonia, and stridor [16, 19, 23, 32, 34, 

35]. However, there was no evidence of bilateral 

infection of the submandibular region and no 

clinicians appreciated abnormalities on 

examination of the oropharynx. There was no 

neck swelling, rather only pain on palpation. One 

interesting clinical feature was the presence of 

poor dental hygiene. Ludwig’s angina is 

associated with dental disease (e.g., tooth 

infection, abscess), tonsillar and pharyngeal 

abscesses, mandibular fractures, among other 

conditions [36]. This patient had a past history of 

impacted wisdom teeth extraction (in 2012) and 

intraoral bone grafting of the mandible (in 2015). 

Although this history reveals long-standing 

odontogenic issues, the length of time between 

these procedures and her recent presentation 

omits causation. To the best of our knowledge, if 

this patient truly presented with Ludwig’s angina, 

this would represent the first reported case of 

Ludwig’s angina secondary to Hif infection 

worldwide.  

This case is not unique within northwestern 

Ontario. Over a decade ago, our group 

described a case of epiglottitis secondary to Hif 

infection in a 45-year-old female without any 

predisposing conditions at TBRHSC [28, 37].  

H. influenzae is a cause of serious invasive 

disease, historically due to Hib infection. The 

introduction of the Hib conjugate vaccine has 

revealed the importance of other H. influenzae 

strains, notably Hif [10]. Interestingly, Hif appears 

to show preference for the adult population, 

especially those with underlying/predisposing 

conditions, such as tobacco use, chronic 

obstructive pulmonary disease (COPD), alcohol 

abuse, diabetes mellitus, malignancy, and 

others [10]. Hif also has the ability to cause 

invasive disease in healthy adults with case 

reports of meningitis, septic arthritis, 

osteoarthritis and osteomyelitis, cellulitis, 

pneumonia with bacteremia or pleurisy, and 

supraglottitis/epiglottitis (supplementary Table 

1) [27, 37–42].  

CONCLUSION 

Hif is an important cause of invasive disease 

globally and has the ability to cause serious 

invasive disease, including supraglottitis/ 

epiglottitis, in seemingly healthy adults without 

predisposing conditions. Clinicians must remain 

cognizant of Hif as a causative organism in 

disease historically associated with Hib. This 

report emphasizes the importance of H. 

influenzae invasive disease surveillance, which 

will aid in the development of health promotion 

policies. Considering the widespread distribution 

of Hif invasive disease cases, a universal 

vaccine against this organism would be 

reasonable.  

SUPPLEMENTARY MATERIALS 

Supplementary table 1: Case reports of invasive 

disease caused by H. influenzae type f.  

ACKNOWLEDGEMENTS 

The authors wish to thank Wendy Gouliquer and 

Roma Brown for their help in identifying cases of 

invasive H. influenzae disease at the Thunder 

Bay Regional Health Sciences Centre 

(TBRHSC). This case report was published in 

association with our ongoing study entitled 

“Continuing Surveillance of Invasive Haemop-

hilus influenzae Disease in Northwestern Ont-

ario,” where hospital records of cases were 

reviewed retrospectively for relevant 

demographic and clinical information. This study 

was approved by the Research Ethics Boards of 

TBRHSC and Lakehead University. This study 

was supported by the Canadian Immunization 

Research Network (CIRN). The authors declare 

no conflicts of interest.  

REFERENCES 

1. K. J. Ryan, Ed., “Haemophilus and Bordetella,” in 

Sherris Medical Microbiology, 7th ed., New York, 

NY: McGraw-Hill Education, 2017. 

2. F. J. Cooke and M. P. E. Slack, “Gram-Negative 

Coccobacilli,” in Infectious Diseases, 4th ed., 

Philadelphia, PA, 2017. 

3. M. Pittman, “Variation and type specificity in the 

bacterial species Hemophilus influenzae,” J. Exp. 

Med., vol. 53, no. 4, pp. 471–492, 1931, doi: 

10.1084/jem.53.4.471. 



Chelsea Jocelyn Kubinec and Marina Ulanova, IJCR, 2020 4:113 

IJCR: https://escipub.com/international-journal-of-case-reports/                     6

4. A. Zwahlen, J. S. Kroll, L. G. Rubin, and E. R. 

Moxon, “The molecular basis of pathogenicity in 

Haemophilus influenzae: Comparative virulence 

of genetically-related capsular transformants and 

correlation with changes at the capsulation locus 

cap,” Microb. Pathog., vol. 7, no. 3, pp. 225–235, 

1989, doi: 10.1016/0882-4010(89)90058-2.  

5. H. Peltola, “Worldwide Haemophilus influenzae 

type b disease at the beginning of the 21st 

century: Global analysis of the disease burden 25 

years after the use of the polysaccharide vaccine 

and a decade after the advent of conjugates,” Clin 

Microbiol Rev, vol. 13, p. 16, 2000, doi: 

10.1128/cmr.13.2.302-317.2000.  

6. Public Health Agency of Canada, “Haemophilus 

influenzae disease,” 16-Sep-2014. Available: 

https://www.canada.ca/en/public-

health/services/immunization/vaccine-

preventable-diseases/haemophilus-influenzae-

disease/health-professionals.html. 

7. Government of Canada and Public Health Agency 

of Canada, “Reported cases from 1991 to 2016 in 

Canada - Notifiable diseases on-line,” 25-Nov-

2018. Available: 

 https://diseases.canada.ca/ndis/charts?c=yl. 

8. H. J. Adam, S. E. Richardson, F. B. Jamieson, P. 

Rawte, D. E. Low, and D. N. Fisman, “Changing 

epidemiology of invasive Haemophilus influenzae 

in Ontario, Canada: Evidence for herd effects and 

strain replacement due to Hib vaccination,” 

Vaccine, vol. 28, no. 24, pp. 4073–4078, 2010, 

doi: 10.1016/j.vaccine.2010.03.075. 

9. S. Desai et al., “The epidemiology of invasive 

Haemophilus influenzae Non-serotype b disease 

in Ontario, Canada from 2004 to 2013,” PloS One, 

vol. 10, no. 11, p. e0142179, 2015, doi: 

10.1371/journal.pone.0142179.  

10. G. Urwin, J. A. Krohn, K. D. Robinson, J. D. 

Wenger, and M. M. Farley, “Invasive disease due 

to Haemophilus influenzae serotype f: Clinical and 

epidemiologic characteristics in the H. influenzae 

serotype b vaccine era,” Clin. Infect. Dis., vol. 22, 

no. 6, pp. 1069–1076, 1996, doi: 

10.1093/clinids/22.6.1069.  

11. S. Ladhani, M. P. E. Slack, P. T. Heath, A. von 

Gottberg, M. Chandra, and M. E. Ramsay, 

“Invasive Haemophilus influenzae disease, 

Europe, 1996–2006,” Emerg. Infect. Dis., vol. 16, 

no. 3, pp. 455–463, 2010, doi: 

10.3201/eid1603.090290. 

12. P. T. Heath et al., “Non-type b Haemophilus 

influenzae disease: Clinical and epidemiologic 

characteristics in the Haemophilus influenzae 

type b vaccine era,” Pediatr. Infect. Dis. J., vol. 20, 

no. 3, pp. 300–305, 2001, doi: 0.1097/00006454-

200103000-00016.  

13. A. McConnell et al., “Invasive infections caused by 

Haemophilus influenzae serotypes in twelve 

Canadian IMPACT centers, 1996–2001,” Pediatr. 

Infect. Dis. J., vol. 26, no. 11, pp. 1025–1031, 

2007, doi: 10.1097/INF.0b013e31812f4f5b.  

14. M. Giufrè, R. Cardines, M. G. Caporali, M. Accogli, 

F. D’Ancona, and M. Cerquetti, “Ten years of Hib 

vaccination in Italy: Prevalence of non-

encapsulated Haemophilus influenzae among 

invasive isolates and the possible impact on 

antibiotic resistance,” Vaccine, vol. 29, no. 22, pp. 

3857–3862, 2011, doi: 

10.1016/j.vaccine.2011.03.059. 

15. R. C. Zanella, S. Bokermann, A. L. S. S. Andrade, 

B. Flannery, and M. C. de C. Brandileone, 

“Changes in serotype distribution of Haemophilus 

influenzae meningitis isolates identified through 

laboratory-based surveillance following routine 

childhood vaccination against H. influenzae type 

b in Brazil,” Vaccine, vol. 29, no. 48, pp. 8937–

8942, 2011, doi: 10.1016/j.vaccine.2011.09.053.  

16. N. D. Hartman, “Neck and Upper Airway,” in 

Tintinalli’s Emergency Medicine: A 

Comprehensive Study Guide, 8th ed., J. E. 

Tintinalli, J. S. Stapczynski, O. J. Ma, D. M. Yealy, 

G. D. Meckler, and D. M. Cline, Eds. New York, 

NY: McGraw-Hill Education, 2016. 

17. A. Eskander et al., “Disorders of the Head and 

Neck,” in Schwartz’s Principles of Surgery, 11th 

ed., F. C. Brunicardi, D. K. Andersen, T. R. Billiar, 

D. L. Dunn, L. S. Kao, J. G. Hunter, J. B. 

Matthews, and R. E. Pollock, Eds. New York, NY: 

McGraw-Hill Education, 2019. 

18. C. Won, G. Michaud, and M. H. Kryger, “Upper 

Airway Obstruction in Adults,” in Fishman’s 

Pulmonary Diseases and Disorders, 5th ed., M. A. 

Grippi, J. A. Elias, J. A. Fishman, R. M. Kotloff, A. 

I. Pack, R. M. Senior, and M. D. Siegel, Eds. New 

York, NY: McGraw-Hill Education, 2015. 

19. F. Glynn and J. E. Fenton, “Diagnosis and 

management of supraglottitis (epiglottitis),” Curr. 

Infect. Dis. Rep., vol. 10, no. 3, pp. 200–204, 

2008, doi: 10.1007/s11908-008-0033-8.  

20. R. K. Shah and C. Stocks, “Epiglottitis in the 

United States: National trends, variances, 

prognosis, and management,” The 

Laryngoscope, vol. 120, no. 6, pp. 1256–1262, 

2010, doi: 10.1002/lary.20921.  

21. B. Briem, O. Thorvardsson, and H. Petersen, 

“Acute epiglottitis in Iceland 1983-2005,” Auris. 



Chelsea Jocelyn Kubinec and Marina Ulanova, IJCR, 2020 4:113 

IJCR: https://escipub.com/international-journal-of-case-reports/                      7

Nasus. Larynx, vol. 36, no. 1, pp. 46–52, 2009, 

doi: 10.1016/j.anl.2008.03.012.  

22. M. F. Mayo-Smith, J. W. Spinale, F. J. Schiffman, 

C. J. Donskey, M. Yukawa, and R. H. Li, “Acute 

epiglottitis: An 18-year experience in Rhode 

Island,” Chest, vol. 108, no. 6, pp. 1640–1647, 

1995, doi: 10.1378/chest.108.6.1640.  

23. E. Guardiani, M. Bliss, and E. Harley, 

“Supraglottitis in the era following widespread 

immunization against Haemophilus influenzae 

type B: Evolving principles in diagnosis and 

management,” The Laryngoscope, vol. 120, no. 

11, pp. 2183–2188, 2010, doi: 

10.1002/lary.21083.  

24. A. V. Navaratnam, M. E. Smith, A. Majeed, and D. 

J. McFerran, “Adult supraglottitis: A potential 

airway emergency that can present in primary 

care,” Br. J. Gen. Pract., vol. 65, no. 631, pp. 99–

100, 2015, doi: 10.3399/bjgp15X683653.  

25. M. A. Rubin, L. C. Ford, and R. Gonzales, “Sore 

Throat, Earache, and Upper Respiratory 

Symptoms,” in Harrison’s Principles of Internal 

Medicine, 20th ed., J. L. Jameson, A. S. Fauci, D. 

L. Kasper, S. L. Hauser, D. L. Longo, and J. 

Loscalzo, Eds. New York, NY: McGraw-Hill 

Education, 2018. 

26. L. N. Slater, J. Guarnaccia, S. Makintubee, and G. 

R. Istre, “Bacteremic disease due to Haemophilus 

influenzae capsular type f in adults: Report of five 

cases and review,” Rev. Infect. Dis., vol. 12, no. 4, 

pp. 628–635, 1990, doi: 10.1093/clinids/12.4.628. 

27. B. Bruun, B. Gahrn-Hansen, H. Westh, and M. 

Kilian, “Clonal relationship of recent invasive 

Haemophilus influenzae serotype f isolates from 

Denmark and the United States,” J. Med. 

Microbiol., vol. 53, no. Pt 11, pp. 1161–1165, 

2004, doi: 10.1099/jmm.0.45749-0.  

28. V. M. Brown, S. Madden, L. Kelly, F. B. Jamieson, 

R. S. W. Tsang, and M. Ulanova, “Invasive 

Haemophilus influenzae disease caused by non-

type b strains in Northwestern Ontario, Canada, 

2002–2008,” Clin. Infect. Dis., vol. 49, no. 8, pp. 

1240–1243, 2009, doi: 10.1086/605671.  

29. P. C. Hébert, Y. Ducic, D. M. Boisvert, and A. G. 

Lamothe, “Adult epiglottitis in a Canadian setting,” 

The Laryngoscope, vol. 108, no. 1, pp. 64–69, 

1998, doi: 10.1097/00005537-199801000-00012.  

30. S. Suzuki, H. Yasunaga, H. Matsui, K. Fushimi, 

and T. Yamasoba, “Factors associated with 

severe epiglottitis in adults: Analysis of a 

Japanese inpatient database,” The 

Laryngoscope, vol. 125, no. 9, pp. 2072–2078, 

2015, doi: 10.1002/lary.25114.  

31. P. J. Yoon, M. A. Scholes, and N. R. Friedman, 

“Ear, Nose, & Throat,” in Current Diagnosis & 

Treatment: Pediatrics, 24th ed., Jr. Hay William 

W., M. J. Levin, R. R. Deterding, and M. J. Abzug, 

Eds. New York, NY: McGraw-Hill Education, 

2018. 

32. E. C. Jauch and J. W. Howell, “Oral Conditions,” 

in The Atlas of Emergency Medicine, 4th ed., K. J. 

Knoop, L. B. Stack, A. B. Storrow, and R. J. 

Thurman, Eds. New York, NY: McGraw-Hill 

Education, 2016. 

33. P. M. Weinberger and D. J. Terris, 

“Otolaryngology: Head & Neck Surgery,” in 

Current Diagnosis & Treatment: Surgery, 14th 

ed., G. M. Doherty, Ed. New York, NY: McGraw-

Hill Education, 2015. 

34. A. W. Chow, “Life-Threatening Infections of the 

Head, Neck, and Upper Respiratory Tract,” in 

Principles of Critical Care, 4th ed., J. B. Hall, G. A. 

Schmidt, and J. P. Kress, Eds. New York, NY: 

McGraw-Hill Education, 2015. 

35. T. C. Stallard, “Emergency Disorders of the Ear, 

Nose, Sinuses, Oropharynx, & Mouth,” in Current 

Diagnosis & Treatment: Emergency Medicine, 8th 

ed., C. K. Stone and R. L. Humphries, Eds. New 

York, NY: McGraw-Hill Education, 2017. 

36. R. Candamourty, S. Venkatachalam, M. R. R. 

Babu, and G. S. Kumar, “Ludwig’s Angina – An 

emergency: A case report with literature review,” 

J. Nat. Sci. Biol. Med., vol. 3, no. 2, pp. 206–208, 

2012, doi: 10.4103/0976-9668.101932.  

37. V. Brown, “The incidence of invasive 

Haemophilus influenzae disease in Northwestern 

Ontario,” Master of Public Health, Lakehead 

University, Thunder Bay, Ontario, Canada, 2009. 

38. Y. Zhang and M. Engelhart, “Type f Haemophilus 

influenzae cellulitis in the upper extremities of an 

immunocompetent adult,” Clin. Exp. Rheumatol., 

vol. 27, no. 1, p. 163, 2009. 

39. B. L. Wasilauskas and K. D. Hampton, “Adult 

meningitis caused by Hemophilus influenzae 

serotype f, biotype I,” Arch. Pathol. Lab. Med., vol. 

110, no. 5, pp. 437–438, 1986. 

40. S. Sakamoto and N. Sakamoto, “Bacterial 

meningitis caused by β-lactamase non-producing 

ampicillin-resistant Haemophilus influenzae type f 

in an immunocompetent woman,” Intern. Med. 

Tokyo Jpn., vol. 58, no. 2, pp. 307–310, 2019, doi: 

10.2169/internalmedicine.0597-17.  

41. M. McGuinn and K. Kanaparthy, “Haemophilus 

influenzae serotype f septic arthritis, meningitis, 

and bacteremia in a healthy adult: An emerging 

pathogen?” Infect. Dis. Clin. Pract., vol. 16, no. 4, 



Chelsea Jocelyn Kubinec and Marina Ulanova, IJCR, 2020 4:113 

IJCR: https://escipub.com/international-journal-of-case-reports/                      8

pp. 264–265, 2008, doi: 

10.1097/IPC.0b013e318162a96e.  

42. B. Trollfors, B. Claesson, T. Lagergård, and T. 

Sandberg, “Incidence, predisposing factors and 

manifestations of invasive Haemophilus 

influenzae infections in adults,” Eur. J. Clin. 

Microbiol., vol. 3, no. 3, pp. 180–184, 1984, doi: 

10.1007/BF02014874. 

 

 

 


	content

