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Abstract 

Streptococcus pneumoniae septic arthritis is an uncommon infection, rarely encountered in the US since the 
introduction of pneumococcal vaccination.  We present a case of S. pneumoniae septic arthritis in a patient 
with HIV from a serotype not covered by pneumococcal vaccines: the patient had previously received PPV-23 
and PCV-13 pneumococcal vaccination in addition to PCV-20 pneumococcal vaccination a year before 
presentation. This case highlights the importance of S. pneumoniae as a pathogen in people with HIV 
regardless of vaccination status, and the potential for pneumococcal disease from serotypes not covered in the 
currently available vaccines (serotype replacement).  
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1. Introduction 

 
Despite the high frequency of Streptococcus 
pneumoniae infection in the general population, S. 
pneumoniae remains an uncommon cause of 
septic arthritis. It is the causative agent in <5% of 
native joint septic arthritis but is rarely cultured 
from joint fluid (1-5). Elderly patients and patients 
with diabetes mellitus, rheumatoid arthritis, HIV, 
splenectomies, gout, malignancies, and 
cardiovascular diseases appear to be the most 
vulnerable to Streptococcus pneumoniae septic 
arthritis (6). Streptococcus pneumoniae septic 
arthritis can involve any joints, but it is usually 
monarticular and most prominently affects knees 
and hips, including prosthetic joints. Only a 
minority of infections occur in the absence of 
pneumonia with or without bacteremia (7).  

The incidence of Streptococcus pneumoniae 
septic arthritis has been decreasing since the 
introduction of pneumococcal vaccines into 
routine immunization schedules. There are two 
general types of pneumococcal vaccine currently 
available in the US, which cover only a subset of 
the over 100 known serotypes: polysaccharide 
vaccines (PPSV23) and conjugate vaccines (PCV7, 
PCV13, PCV15, PCV20, PCV21). Conjugate vaccines 
stimulate mucosal immunity, and polysaccharide 
vaccines stimulate antibody production without 
stimulating mucosal immunity (8).  

All currently available pneumococcal vaccines 
cover the following serotypes: 3, 7F, 19A, 22F, and 
33F.  When joint infections occur, they are usually 
due to serotypes not covered in the 7-, 13-, 15-, 
20-, 21-, or 23- valent vaccines (4).  In one 
retrospective cohort study of S. pneumoniae septic 
arthritis in 10 patients (9), serotypes were 
identified for 4 patients (11D, 19A, 23F, 24F): of 
these 4 patients, one patient had received the 
PCV13 vaccine and was infected by a non-vaccine 
serotype (24F), and the other had received the 
PCV7 vaccine and was infected by serotype 19A. 
To date, no other published literature exists 
regarding the serotype of pneumococcal septic 
arthritis in appropriately vaccinated hosts. We 
present a patient with HIV and documented 
pneumococcal vaccination who developed septic 
arthritis from a non-vaccine Streptococcus 
pneumoniae serotype, emphasizing the ongoing 
risk of invasive pneumococcal osteoarticular 
infection despite vaccination. 
 
 
 
 

2. Case Report 
 
A 42-year-old female was evaluated for right hip 
pain. She was diagnosed with HIV in 2006 and 
received PPSV23vaccination in 2006, 2012, 2013, , 
PCV13 in 2016, and PCV 20 in March 2023.  Shortly 
after that time, she developed bilateral hip pain 
and underwent 3 injections bilaterally in the 
greater trochanteric bursa with triamcinolone 
acetonide (40mg) and lidocaine, each time with 
some improvement in her hip pain. In November 
2024, she was hospitalized with suspected 
community-acquired pneumonia and exacerbation 
of asthma 

Six weeks later, she presented with the acute 
onset of severe, right-sided leg and groin pain. Her 
VL was undetectable (<30 copies/ml), and her CD4 
count was 268 cells/ml on cabotegravir/rilpivirine 
intramuscularly and subcutaneous lenacapavir. 
She had no pulmonary complaints or signs of 
meningitis, and CXR was negative. Blood cultures 
on admission were positive for S. pneumoniae, and 
the patient was started on intravenous ceftriaxone 
2 grams daily. An MRI of the right hip showed 
degenerative changes in the hip joint, and a 
possible small tear of the superior labrum, without 
avascular necrosis or fracture. Approximately 48 
hours after admission, a hip aspirate revealed a 
white blood cell count of 31,000 cells/ml (95% 
neutrophils with peripheral white blood cell count 
of 12,000 cells/ml) with negative Gram stain and 
culture. The patient underwent a right hip 
arthrotomy with irrigation and debridement 
approximately 72 hours after admission, and 
intraoperative fluid cultures were negative. The 
patient declined intravenous antibiotics and was 
treated with oral levofloxacin 750 mg daily for 4 
weeks, then oral cephalexin 500 mg three times a 
day without improvement. A CT scan of the right 
hip in February 2025 revealed an abscess in the 
right tensor fascia lata, which was drained: the 
Gram stain and culture were negative. The patient 
again declined intravenous antibiotics and was 
treated with 6 weeks of oral cephalexin 500 mg 
three times daily, with complete resolution of hip 
pain. Serotyping of the pneumococcal blood 
isolate revealed serotype 34 (non-vaccine 
serotype).  

3. Discussion 

S. pneumoniae remains an uncommon cause of 
osteoarticular infections in the era of 
pneumococcal vaccination but continues to cause 
invasive disease in selected populations, including 
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people with HIV (PWH). This case highlights several 
important considerations: the persistence of 
invasive pneumococcal disease (IPD) despite 
appropriate vaccination, severe infection caused 
by non-vaccine serotypes, and the diagnostic 
challenges of pneumococcal osteoarticular 
infections.  

The introduction of pneumococcal vaccines 
has resulted in a substantial decline in IPD; 
however, this decline has been associated with a 
shift in serotype distribution, with IPD increasingly 
caused by serotypes not covered in any of the 
currently available vaccines (10), a phenomenon 
known as serotype replacement (11). PWH who 
are not on antiretroviral therapy (ART) are at 
significant risk of invasive pneumococcal disease 
(12, 13). In the era of effective ART and 
pneumococcal vaccination, the incidence of IPD 
has declined in PWH but remains elevated above 
the incidence in the general population (14).  

Pneumococcal septic arthritis typically occurs 
during episodes of bacteremia. In this case, blood 
cultures revealed the presence of S. pneumoniae, 
without concurrent pneumonia or osteoarticular 
infection. The patient had a history of multiple 
corticosteroid injections in the greater 
trochanteric bursa, which could have led to 
localized immunosuppression or joint instability, 
possibly allowing for bacterial invasion. Broad 
range bacterial PCR or syndromic joint panels that 
include S. pneumoniae may be useful for 
microbiologic diagnosis in these settings.  

In summary, this case highlights the 
continued relevance of S. pneumoniae as a 
pathogen in PWH regardless of vaccination status 
or virologic control. It also highlights the potential 
for future increases in IPD from non-vaccine 
serotypes. Clinicians need to maintain a high index 
of suspicion for infections from S. pneumoniae in 
PWH regardless of CD4 count, ART therapy, or 
vaccination status.  

References 

1. Boger WP. Pneumococcic Arthritis: Report of a 
Case of So-called Primary Pneumococcic 
Arthritis.  JAMA. 1944;126(17):1062–1065. 
doi:10.1001/jama.1944.02850520004003 

2. Esteban J, Salar-Vidal L, Schmitt BH, Waggoner 
A, Laurent F, Abad L, Bauer TW, Mazariegos I, 
Balada-Llasat J-M, Horn J, Wolk DM, Jefferis A, 
Hermans M, Verhoofstad I, Butler-Wu SM, 
Umali-Wilcox M, Murphy C, Cabrera B, Craft D, 
von Bredow B, Leber A, Everhart K, Dien Bard 
J, Flores II, Daly J, Barr R, Holmberg K, Graue C, 

Kensinger B. Multicenter evaluation of the 
BIOFIRE Joint Infection Panel for the detection 
of bacteria, yeast, and AMR genes in synovial 
fluid samples. J Clin Microbiol. 2023 Nov 
21;61(11):e0035723. doi: 10.1128/jcm.00357-
23. Epub 2023 Oct 25. PMID: 37877730; 
PMCID: PMC10662359. 

3. Putnam NE, Charles DW, Doub JB, Johnson JK. 
Broad-range polymerase chain reaction and 
sequencing for the diagnosis of infectious 
diseases. Microbiol Spectr. 2025 
Apr;13(4):e0250524. doi: 
10.1128/spectrum.02505-24. Epub 2025 Mar 
5. PMID: 40042284; PMCID: PMC11960090. 

4. Hyams C, Amin-Chowdhury Z, Fry NK, North P, 
Finn A, Judge A, Ladhani SN, Williams OM. 
Streptococcus Pneumoniae septic arthritis in 
adults in Bristol and Bath, United Kingdom, 
2006-2018: a 13-year retrospective 
observational cohort study. Emerg Microbes 
Infect. 2021 Dec;10(1):1369-1377. doi: 
10.1080/22221751.2021.1945955. PMID: 
34151740; PMCID: PMC8259820. 

5. Baraboutis I, Skoutelis A. Streptococcus 
pneumoniae septic arthritis in adults. Clin 
Microbiol Infect. 2004 Dec;10(12):1037-9. doi: 
10.1111/j.1469-0691.2004.00968.x. PMID: 
15606629. 

6. Torres J, Rathbun HK, Greenough WB 3rd. 
Pneumococcal arthritis: report of a case and 
review of the literature. Johns Hopkins Med J. 
1973 Apr;132(4):234-41. PMID: 4144608. 

7. Ispahani P, Weston VC, Turner DP, Donald FE. 
Septic arthritis due to Streptococcus 
pneumoniae in Nottingham, United Kingdom, 
1985-1998. Clin Infect Dis. 1999 
Dec;29(6):1450-4. doi: 10.1086/313526. 
PMID: 10585794. 

8. Daniels CC, Rogers PD, Shelton CM. A Review 
of Pneumococcal Vaccines: Current 
Polysaccharide Vaccine Recommendations 
and Future Protein Antigens. J Pediatr 
Pharmacol Ther. 2016 Jan-Feb;21(1):27-35. 
doi: 10.5863/1551-6776-21.1.27. PMID: 
26997927; PMCID: PMC4778694. 

9. Arrizabalaga M, Borjas Y, Peñaranda M, Garau 
M, Ruíz de Gopegui E, Payeras A. 
Osteoarticular infections caused by 
Streptococcus pneumoniae since 
authorization of conjugate vaccines. Reumatol 
Clin (Engl Ed). 2019 Sep-Oct;15(5):e62-e65. 
English, Spanish. doi: 
10.1016/j.reuma.2017.05.003. Epub 2017 Jun 
7. PMID: 28599870.  



The University of Toledo Translation Journal of Medical Sciences 

UTJMS 2026 July 15, V16(N1):e1-e10 doi: 10.46570/utjms-2026-1993 

10.46570/utjms-2026-1993 ©2026 UTJMS  

10. Hamdad F, El Bayeh N, Auger G, Peuchant O, 
Wallet F, Ruimy R, Reibel F, Martin C, Ploy MC, 
Robin F, Laurens C, Lanotte P, Kempf M, Tetu 
J, Revillet H, Patry I, Cailloux P, Azouaou M, 
Varon E, Duhaut P, Lozniewski A, Cattoir V. 
Pneumococcal Septic Arthritis among Adults, 
France, 2010-2018. Emerg Infect Dis. 2025 
Jan;31(1):8–17. doi: 10.3201/eid3101.240321. 
PMID: 39714309; PMCID: PMC11682792. 

11. Weinberger DM, Malley R, Lipsitch M. 
Serotype replacement in disease after 
pneumococcal vaccination. Lancet. 2011 Dec 
3;378(9807):1962-73. doi: 10.1016/S0140-
6736(10)62225-8. Epub 2011 Apr 12. PMID: 
21492929; PMCID: PMC3256741. 

12. Frankel RE, Virata M, Hardalo C, Altice FL, 
Friedland G. Invasive pneumococcal disease: 
clinical features, serotypes, and antimicrobial 
resistance patterns in cases involving patients 
with and without human immunodeficiency 
virus infection. Clin Infect Dis. 1996 
Sep;23(3):577-84. doi: 
10.1093/clinids/23.3.577. PMID: 8879783. 

13. Medina P, de Lazzari E, Espasa M, de la Mora 
L, Martínez-Rebollar M, González-Cordón A, 
Laguno M, Inciarte A, Ambrosioni J, Calvo J, 
Foncillas A, Sempere A, Chivite I, Berrocal L, 
Blanco JL, Martínez E, Miró JM, Mallolas J, 
Torres B. Incidence, Clinical Features and 
Vaccination Coverage of Pneumococcal 
Disease in People Living with HIV: A 
Retrospective Cohort Study (2015-2024). 
Vaccines (Basel). 2025 Dec 13;13(12):1240. 
doi: 10.3390/vaccines13121240. PMID: 
41441706; PMCID: PMC12737652. 

14. Kobayashi M, Matanock A, Xing W, Adih WK, 
Li J, Gierke R, Almendares O, Reingold A, Alden 
N, Petit S, Farley MM, Harrison LH, Holtzman 
C, Baumbach J, Thomas A, Schaffner W, 
McGee L, Pilishvili T. Impact of 13-Valent 
Pneumococcal Conjugate Vaccine on Invasive 
Pneumococcal Disease Among Adults With 
HIV-United States, 2008-2018. J Acquir 
Immune Defic Syndr. 2022 May 1;90(1):6-14. 
doi: 10.1097/QAI.0000000000002916. PMID: 
35384920; PMCID: PMC9009407. 


