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of progressive pain, and a possible loosening of the prosthesis 
was observed on radiographs. C-reactive protein (CRP) was 3 
mg/dL and erythrocyte sedimentation rate (ESR) of 42 mm/h 
in addition to abundant joint effusion. An arthrocentesis for 
culture and study of the joint fluid was performed. Cell count 
was 6,280 cells/mm3 (85% polymorphonuclears), with glucose 
177.0 mg/dl and CRP 6.84 mg/dl. This sample was inoculated 
in the following culture media: Tryptic soy sheep blood agar 
(TSS), chocolate agar (CHA), Shaedler-5% sheep blood agar 
(SCS), MacConkey agar (McC), and part of the fluid was also 
inoculated in a blood culture bottle (BactAlert), all from Bi-
omérieux Marcy l’Etoile, France). TSS, CHA and McC were in-
cubated at 37ºC in a 5% CO2 atmosphere. SCS was incubated 
in an anaerobic atmosphere at 37ºC. All media were incubated 
for 15 days.

Following these results, a revision surgery was performed 
in October 2017. During the surgery, the 9 samples were ob-
tained: 1 from histopathology, and 8 for culture: 4 peripros-
thetic tissue biopsies, 3 components of the prosthesis and 1 
synovial fluid. 

Histopathology of the biopsy showed no polymorpho-
nuclear cells; only hyperplasia of synoviocytes was observed 
together with hyalinized tissue. A one-stage revision, using a 
rotational hinge was performed (Figure 1).

One month later, the patient came to the emergency room 
with progressive pain and swelling in the right knee and a fe-
ver of 38.8 ºC. The X-ray of the right knee showed no loosening 
and a white blood cell count of 12,000 cells/mL with 83% PMN 
cells, and a CRP of 1.3 mg/liter. At the same time, it was de-
cided to perform a second arthrocentesis to extract the joint 
fluid and proceed to its analysis and microbiological culture. 
This analysis showed a blood fluid count of 35,850 leukocytes/
mL (92% polymorphonuclear) and 38,0000 red blood cells/mL. 
In addition, this liquid was inoculated in a blood culture bottle 
and incubated at 37 ºC, being positive after 19.7 hours incuba-
tion. A subculture was performed in the usual media for bac-
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Sir,

Haemophilus parainfluenzae is a pathogen that has been 
implicated in a broad spectrum of infectious diseases. It is a 
small, pleomorphic, Gram-negative coccobacillus with fastid-
ious growth requirements mostly found as a commensal bac-
terium in human upper respiratory tract and oral cavity [1]. 
It can also be isolated from other mucosal surfaces such as 
the gut, urethra and vagina [2]. It often causes respiratory and 
musculoskeletal infections in immunocompromised patients 
but is not commonly found in osteoarticular infections [2–5].

Moreover, periprosthetic joint infection (PJI) is a disas-
trous complication that occurs in 1% to 2% of primary and 
in 4% of revision arthroplasties. In addition, PJI can compli-
cate up to 20% of revision arthroplasties. Most of these infec-
tions are caused by Gram-positive microorganisms, where the 
Staphylococcus genus tops the list, and with Staphylococcus 
aureus and S. epidermidis being the leaders [6].

In this clinical case we present an infection of a left to-
tal knee prosthesis by this extremely unusual bacterium in an 
immunocompetent patient caused by this microorganism. This 
study was approved by the ERC of the institution (reference 
EO053-21_FJD).

The patient was a 67-year-old man with a personal his-
tory of hypertension and diabetes mellitus type 2. He was at-
tended in 2009 because pain and blockages of the left knee 
joint, which seems to have been resolved after 6 months by 
treatment with chondrosulphuric acid infiltration. In 2015 he 
again reported pain in his left knee, and again underwent in-
filtration without success, so in May 2016 it was decided to 
perform a cemented total knee arthroplasty. 

A year later, in May 2017, he came back again because 
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ole 800/160 mg/8 h orally for a total of 6 months. The patient 
gradually improved, with a decrease in CRP in blood tests (1.55 
mg/dl 1 month after surgery) and the other inflammatory 
markers, in addition to and improvement in his mobility. Final-
ly, the patient was considered cured after 3 years of follow-up.

This microorganism is part of the normal microbiota of 
the mouth and upper respiratory tract, and it can be respon-
sible for a broad spectrum of serious infections such as endo-
carditis, bacteremia, and pneumonia [8]. However, PJI due to 
H. parainfluenzae is an extremely rare entity, with only 4 case 
patients reported in the medical literature, 3 of them occurred 
after procedures in the oral cavity (Table 1) [2–5].

In most cases, H. parainfluenzae infection is usually 
preceded by an invasive procedure, including those in the oral 
cavity [1,3–5,8]. In our case, the age of our patient (67 years) is 
very close to the average age of the cases already published in 
the literature (76 years) [9]. He also has a history of diagnosed 
diabetes mellitus type II hypertension, a septoplasty performed 
in 2006 and a radical prostatectomy performed in 2012. A few 
months before the first left total knee replacement, he also 
underwent a successful shoulder operation. 

The source of our patient’s infection is unclear, but we can 
contemplate the possibility that it was this shoulder surgery 
the patient underwent due to the proximity between this ex-
tremity and the respiratory tract. In addition, like other cases 

teria and, after 24 h of incubation, growth of small translucent 
colonies was observed in the chocolate agar. They were iden-
tified as Haemophilus parainfluenzae colonies by MALDI-TOF 
technique (VitekMS, BioMérieux, Marcy l’Etoile, France). Its 
susceptibility was tested by disc diffusion technique accord-
ing to EUCAST criteria (Haemophilus test medium: 35ºC ± 2ºC 
in 5% CO2 for 16–18 hours), so our microorganism showed 
susceptibility to ciprofloxacin, chloramphenicol, tetracycline, 
cefuroxime, amoxicillin-clavulanic acid, ceftriaxone, cotri-
moxazole and meropenem, being resistant to ampicillin and 
clarithromycin. Subsequently, a debridement, antibiotics and 
implant retention (DAIR) procedure was performed including 
polyethylene replacement. Several samples were collected for 
microbiological culture: joint fluid, polyethylene and 5 tissue 
samples. 

All tissue samples were inoculated in TSS, CHA, SCS, McC 
and Sabouraud chloramphenicol agar slants (SC). The joint 
fluid was inoculated in TSS, CHA, McC and SCS. Polyethylene 
sample was sonicated according to the previously described 
protocol [7]. All media were incubated for 15 days. 

After 2 days of incubation, small colonies were detected 
in 2 of 5 tissue samples and the joint fluid. Finally, H. parain-
fluenzae was identified again with the same antibiotic suscep-
tibility. The patient was treated with ceftriaxone 2 g/24 h and 
ciprofloxacin 400 mg/12 h intravenously for 7 days and then 
was switched to ciprofloxacin 500 mg/12 h and cotrimoxaz-

Figure 1	 Knee X-rays: frontal view of the left and right knees (Figure 1A), lateral view of the left knee (Figure 1B).

Figure 1A Figure 1B
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the cases described this is the time and treatment indicated, 
but it can be as long as 2 years [4,14,15]. 

In summary, despite the high prevalence of H. parainflu-
enzae in the normal oral microbiota, its low pathogenic power 
makes it a very rare microorganism in this pathology. To our 
knowledge, only 4 cases of PJI with this bacterium have been 
reported. In addition, most PJI are due to Gram-positive mi-
croorganisms such as coagulase-negative staphylococci and S. 
aureus, as well as some Gram-negative bacilli, such as Escheri-
chia coli, while H. parainfluenzae is a very rare microorganism. 
Therefore, correct and early microbiological diagnosis is essen-
tial for a good outcome of these infections.
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published in the literature with an extended asymptomatic pe-
riod between surgery and the onset of symptoms, it establishes 
the hematogenous route as the most likely cause of infection. 
[3,4,10–12].

Antibiotic resistance in this organism is more diverse and 
widespread than is commonly appreciated. It may show resist-
ance to penicillins such as ampicillin and amoxicillin, including 
amoxicillin-clavulanic acid and some cephalosporins due to 
the presence of beta-lactamases. They remain in most cases 
susceptible to carbapenems and quinolones, while the rate of 
resistance to clarithromycin in Spain exceeds 22.5% [9,13,14]. 
In our case, H. parainfluenzae was resistant to clarithromycin 
and ampicillin, remaining susceptible to the other antibiotics 
tested. Our patient was successfully cured after intravenous 
treatment with a cephalosporin followed by de-escalation to 
oral cotrimoxazole and ciprofloxacin for 6 months. In most of 

Table 1	� Cases of prosthetic H. parainfluenzae infection reported in the literature

DAIR: Debridement, antibiotics, and implant retention; DM: Diabetes mellitus; F: female, IV: intravenous, M: male; THP: total hip prosthesis; TKP: total knee prosthesis.

Age/sex Prosthetic joint Comorbidities Positive samples Surgical intervention Therapy Length of therapy Outcome

Present case 67 / M TKP Type 2 DM

Hypertension

Shoulder operation

Left knee arthroplasty

Joint fluid

Two 
periprosthetic 

tissue

DAIR.

Replacement of 
polyethylene.

Ceftriaxone 2 g/24 h 
and ciprofloxacin 400 
mg/12 h IV (7 days) 
 oral ciprofloxacin 
500 mg/12 h and oral 

cotrimoxazole 800/160 
mg/8 h

6 months Cure

Jellicoe et 
al. [3]

78 / F THP Arthroplasty 
complication

Dental extraction

Joint fluid Two-stage 
replacement

After washout: 
Gentamicin beads and 

cement spacer

Flucloxacillin/
ampicillin (500/500 

mg)

10 months Cure

Manian et 
al. [4]

72 / M TKP Root-canal procedure Joint drainage Surgery refused Oral cephalexin 
(6 months)  IV 

ceftriaxone (2 months) 
 oral ciprofloxacin

> 2 years Chronic 
infection

Pravda et al. [5] 78 / F TKP Arthroplasty 
complication

Root-canal procedure

Joint fluid Arthroscopic 
irrigation and 
debridement

IV ampicillin (1 month) 
 oral amoxicillin (2 

months)

3 months Cure

Bailey et al. [2] 75 / M TKP Chronic lymphoid 
leukemia

Arthroplasty 
complication

Joint fluid 

One peripros-
thetic tissue

two-stage 
replacement

Only flucloxacillin 
and rifampicin (6 

weeks) without success 
(before surgery)  

cement spacer with 1g 
of gentamicin and 2g 
of vancomycin (after 
first stage)  3 dosis 

of oral cefuroxime 
(750 mg) 

No reported Cure 



Periprosthetic joint infection caused by Haemophilus parainfluenzae. Case report and literature reviewM. Medel-Plaza, et al.

Rev Esp Quimioter 2023;36(3): 325-328 328

CONFLICT OF INTEREST 

Authors declare have no conflict of interest 

REFERENCES

1.	 Onafowokan OO, Mateo R, Bonatti HJR. A Series of Haemophi-
lus parainfluenzae Surgical Infections and Review of the Litera-
ture. Surg Infect (Larchmt). 2021;22(9):940-947. doi: 10.1089/
sur.2020.172

2.	 Bailey C, Duckett S, Davies S, Townsend R, Stockley I. Haemophilus 
parainfluenzae prosthetic joint infection. The importance of ac-
curate microbiological diagnosis and options for management. J 
Infect. 2011;63(6):474-6. doi: 10.1016/j.jinf.2011.08.009

3.	 Jellicoe PA, Cohen A, Campbell P. Haemophilus parainfluenzae 
complicating total hip arthroplasty: A rapid failure. J Arthroplasty. 
2002;17(1):114-6. doi: 10.1054/arth.2002.29314

4.	 Manian FA. Prosthetic joint infection due to Haemophilus parain-
fluenzae after dental surgery. South Med J. 1991;84(6):807-8. doi: 
10.1097/00007611-199106000-000 

5.	 Pravda J, Habermann E. Hemophilus parainfluenzae complicat-
ing total knee arthroplasty. A case report. Clin Orthop Relat Res. 
1989;(243):169-71. 

6.	 Gallo J, Nieslanikova E. Prevention of Prosthetic Joint Infec-
tion: From Traditional Approaches towards Quality Improvement 
and Data Mining. J Clin Med. 202011;9(7):2190. doi: 10.3390/
jcm9072190. 

7.	 Esteban J, Gomez-Barrena E, Cordero J, Martín-de-Hijas NZ, Kinnari 
TJ, Fernandez-Roblas R. Evaluation of Quantitative Analysis of Cul-
tures from Sonicated Retrieved Orthopedic Implants in Diagnosis 
of Orthopedic Infection. J J Clin Microbiol. 2008;46(2):488-92. doi: 
10.1128/JCM.01762-07

8.	 Cobo F, Jiménez G, Rodríguez-Granger J, Sampedro A, Alia-
ga-Martínez L. A Rare Case of Osteomyelitis Caused by Haemo-
philus Parainfluenzae. J Bone Jt Infect. 2017;2(2):104-106. doi: 
10.7150/jbji.17387. eCollection 2017 

9.	 O’Neil CR, Wilson E, Missaghi B. Bone and Joint Infections due to 
Haemophilus parainfluenzae: Case Report and Review of the Lit-
erature. Can J Infect Dis Med Microbiol. 2016;2016:4503025. doi: 
10.1155/2016/4503025

10.	 Danilkowicz RM, Lachiewicz AM, Lorenzana DJ, Barton KD, Lachie-
wicz PF. Prosthetic Joint Infection After Dental Work: Is the Correct 
Prophylaxis Being Prescribed? A Systematic Review. Arthroplast 
Today. 2021 Jan 9;7:69-75. doi: 10.1016/j.artd.2020.11.007. 

11.	 Fitzgerald RH, Nolan DR, Ilstrup DM, Van Scoy RE, Washington JA, 
Coventry MB. Deep wound sepsis following total hip arthroplasty. J 
Bone Joint Surg Am. 1977 Oct;59(7):847-55. 

12.	 Stinchfield FE, Bigliani LU, Neu HC, Goss TP, Foster CR. Late hemat-
ogenous infection of total joint replacement. J Bone Joint Surg Am. 
1980;62(8):1345-50.

13.	 Soriano F, Granizo JJ, Coronel P, Gimeno M, Ródenas E, Gracia M, 
et al. Antimicrobial susceptibility of Haemophilus influenzae, Hae-
mophilus parainfluenzae and Moraxella catarrhalis isolated from 

adult patients with respiratory tract infections in four southern Eu-
ropean countries. Int J Antimicrob Agents. 2004;23(3):296-9. doi: 
10.1016/j.ijantimicag.2003.07.018.

14.	 Tristram S, Jacobs MR, Appelbaum PC. Antimicrobial Resistance in 
Haemophilus influenzae. Clin Microbiol Rev. 2007;20(2):368-89. 
doi: 10.1128/CMR.00040-06. 

15.	 Cobo F, Jiménez G, Rodríguez-Granger J, Sampedro A, Alia-
ga-Martínez L, Navarro-Marí JM. Clinical and microbiological 
findings of septic arthritis caused by Haemophilus parainfluen-
zae. Med Mal Infect. 2017;47(8):526-531. doi: 10.1016/j.med-
mal.2017.08.002. 


