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Abstract 
Introduction: Neonatal septic arthritis has a potential for disastrous sequels with long term disability, 

especially with joint destruction, instability and growth disturbances. But recent trend shows an increase 

in fungal septic arthritis. Fungal infections are not readily recognised, do not advertise their presence in a 

characteristic fashion, and the causative organism is generally not easy to demonstrate in tissue. The 

purpose of this study was to assess the incidence, identify the risk factors predisposing to fungal 

infection, its management and outcome.  

Method: The study was conducted at paediatric hospital in Karnataka. All neonates diagnosed with 

septic arthritis were included. The neonates were assessed and managed as per our institutional protocol. 

All cases meeting the criteria underwent arthrocentesis followed by mini-approach arthrotomy of affected 

joint. The pus was sent for culture and sensitivity, fungal culture and gram staining. Data was collected 

with regards to organism grown, sensitivity pattern, antenatal, birth history and post-natal period to 

identify risk factor for infection.  

Results: 26 of 132 children with septic arthritis had fungal septic arthritis. Candida species was noted to 

be the most common fungal infection followed by Malassezia furfur. The mean age of patients was 18 

days and the mean age of presentation 18 days, 80% of them needed NICU care during first week of life. 

65% of them had low birth weight. Hip joint was most commonly affected. 72% had no growth on initial 

culture and Six had concomitant infection with Klebsiella. 64% had delayed ossification of femur 

epiphysis and 5 had frank septic sequalae.  

Conclusion: There is an increasing incidence of fungal septic arthritis and it should be kept in mind 

while treating a neonatal septic arthritis. Early diagnosis and aggressive line of treatment with a 

prolonged follow up is needed to reduce the morbidity of the disease. 
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Introduction  

Neonatal septic arthritis has a potential for disastrous sequels with long term disability, 

especially with joint destruction, instability and growth disturbances. Global incidence is 

approximately 0.3 per 1000 live births and Indian incidence is as 0.6 per 1000 live births [1, 2]. 

It is caused by a variety of microorganisms most common being gram-positive. But recent 

trend shows an increase in fungal septic arthritis. Fungal infections are not readily recognised, 

do not advertise their presence in a characteristic fashion, and the causative organism is 

generally not easy to demonstrate in tissue [3]. The purpose of this study was to assess the 

incidence, identify the risk factors predisposing to fungal infection, its management and 

outcome. 

 

Method and Material 

The study was conducted at a tertiary government paediatric hospital in Bengaluru, Karnataka. 

All neonates diagnosed with septic arthritis between 2015 -2018 were included in the study. 

The neonates were assessed and managed as per our institutional protocol for septic arthritis. 

Patients were diagnosed using Modified Kocher’s criteria (Instead of non-weight bearing, 

Painful joint movements were considered), radiography and ultrasonography. They were 

admitted in neonatal intensive care unit and baseline blood investigation [total counts, ESR, 

CRP], blood for culture and sensitivity were sent at admission.  
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Empirical broad-spectrum antibiotics covering gram-positive 

and gram-negative organisms were started immediately.  

The neonate was assessed by neonatologist for other systemic 

infections. All cases meeting the criteria underwent 

arthrocentesis followed by mini-approach arthrotomy of 

affected joint in case of a positive tap. The pus was sent for 

culture-sensitivity and gram staining, in case of No growth the 

samples were sub-cultured and fungal culture was done with 

longer period of incubation [Figure 1]. In sick neonates or 

neonates with co-morbid infection, fungal culture was sent 

primarily. Post-surgery patients were monitored in intensive 

care unit and antibiotics were changed according to sensitivity 

pattern. Parenteral antibiotics were instituted for average of 7 

days. Patients were discharged on oral antibiotics once there 

was clinical improvement and CRP was less than 6. But in 

cases with other systemic involvement and fungal infection, 

parenteral antibiotics was continued for 21 days.  

Data and assessed was collected and assessed with regards to 

organism grown, sensitivity pattern, antenatal, birth history 

and post-natal period to identify the cause/ risk factor for 

infection.  

 

 
 

Fig 1: Aspiration of joint done and collection is sent for culture. sub-culture or extended culture shows fungal growth 

 

Results 

We had 132 children with neonatal septic arthritis between 

2015- 2018. Of these 26 children had fungal septic arthritis, 

Candida species being the most common. The mean age of 

patients was 18 days (7 days to 28 days). Male female ratio 

was 1.3:1. Five children were born prematurely and 6 where 

by LSCS. The mean age of presentation was 18 days and 80% 

of them needed NICU care during first week of life. The 

average birth weight was 2.1kg, with 65% of them having low 

birth weight. Joint swelling with paucity of movements and 

increased warmth were the common presenting signs. Vague 

constitutional symptoms preceded the definitive signs of 

septic arthritis in all cases. 

 

 
 

Fig 2: Co-morbidities in neonates with septic arthritis 

 

Most of the neonates presented with painful restriction of 

joint movement, constitutional symptoms and other pre-

existing comorbidity like Meningitis, sepsis, neonatal seizures 

and hypoxic ischaemic encephalitis [Figure 2]. All the 

neonates had an increased CRP and Leucocytosis. It was 

observed that neonates with fungal infections had an elevated 

lymphocyte count. Hip joint [46.2%] was most commonly 

affected. Four neonates [15.4%] had multiple joint 

involvement [Figure 3]. 
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Fig 3: Joint involvement in fungal neonatal septic arthritis 

 

Of the 26 patients 72% had no growth on initial culture and 

diagnosis was confirmed by microscopic examination of 

tissue and extended fungal culture [Gram stain / KOH stain] 

and Six had concomitant infection with Klebsiella. Candida 

species was noted to be the most common fungal infection 

and two case has shown Malassezia furfur. There was need 

for repeat arthrotomy/ debridement of joint in 6 neonates. It 

was noted that 23% of neonates with fungal septic arthritis 

needed repeat arthrotomy due to persisted infection. All 

neonates were successfully managed with appropriate 

antifungal. On follow-up 64% had delayed ossification of 

femur epiphysis and 5 had features of septic sequalae which 

will require further surgical management at later age. 

 

Discussion 

Neonatal septic arthritis is not an uncommon clinical entity in 

a paediatric set up and accounts for 16.5 per 1,000 admissions 

to a neonatal intensive care unit [4]. Its subtle clinical signs 

and symptoms make the diagnosis difficult. A high clinical 

suspicion is necessary for timely diagnosis and effective 

management. Literature shows Staphylococcus aureus as the 

commonest culprit for this condition worldwide, while other 

organisms isolated in culture include Klebsiella pneumomiae, 

Group B streptococci, Escherichia coli, Enterobacter sp., 

Kingella kingae, and Candida sp. [5] Fungal infection in 

neonates can present as mild mucocutaneous infection or as 

life threatening and disseminated sepsis with / without septic 

arthritis. The fungal infection may present at birth as 

congenital illness or later in life as nosocomial acquired 

infection [6]. The progression of infection, non-specificity of 

investigation of culture negative septic arthritis and failure to 

recognize Candida as a potential pathogen may also lead to 

delay in diagnosis and complications [7, 8].  

There have been reports of an important etiologic shift, with 

gram-negative organisms accounting for 33%, gram-positive 

20%, and fungal organisms 7% [9]. In our study we noted that 

19.69% of neonatal septic arthritis were due to fungal 

infection. This was found to be way higher than other studies 

on septic arthritis and shows a changing trend of etiological 

organism [9]. Therefore, there is a need to keep a higher 

suspicion in neonates with joint infections. It is advisable to 

screen “at-risk” neonates with both bacterial and fungal 

cultures. The most common risk factors for neonatal fungal 

infection include low birth weight, pre-term neonates and 

neonates receiving intensive care [6]. Our study reckoned with 

the same and noted higher incidence of fungal septic arthritis 

in neonates under intensive care and having low birth weight / 

preterm birth.  

A prompt and early intervention reduces the burden of the 

disease. Intravenous amphotericin B remains the standard 

treatment for Candida sepsis and fluconazole is an alternative 
[10, 11, 12]. The dose of Amphotericin B could be increased in a 

stepwise fashion starting from 0.25 mg/kg/day up to a 

maximum of 1 mg/kg/day or administered as a constant dose 

of 0-6 mg/kg/day [6]. There has been fluconazole resistance to 

18% to 24%, but no resistance was found against 

amphotericin B [11, 12]. Intravenous antibiotic is given for a 

minimum of 7 days and converted to oral antifungal for a total 

period of 3 weeks. If persisted elevated CRP the antibiotics is 

continued for 4 weeks. In neonates with other systemic 

infection it is recommended to continue intravenous 

antifungal for a total of 3 weeks 
 It must be noted that adequate timely arthrotomy and 

thorough joint lavage goes hand in hand with antibiotic 

treatment. In resistant infections or persisted infection there is 

need to do a repeat debridement of the joint. Also managing 

fungal septic arthritis requires support of neonatologist to 

manage other systemic co-morbidities/ infections. Delayed 

presentation and uncontrolled infection showed higher rates 

on bony destruction with 64% of our cases had delayed 

ossification of femur epiphysis and 5 had features of septic 

sequalae. 

Fungal arthritis should always be considered while treating a 

neonatal septic arthritis case especially in “at-risk” neonates 

who are preterm, low birth weight, history of intensive care, 

having multiple joint involvement and in sick neonates with 

tests negative for bacterial culture. It is our experience that 

proper timely diagnosis and aggressive line of treatment with 

arthrotomy and appropriate antibiotics [Amphotericin B and 

Fluconazole] give favourable outcomes.  

 

Conclusion 

There is an increasing incidence of fungal septic arthritis and 

it should be kept in mind while treating a neonatal septic 

arthritis case especially in “at-risk” neonates [Neonates 

requiring NICU stay, Low birth weight, Co-morbid 

conditions/sepsis]. It is our experience early diagnosis and 

aggressive line of treatment with a prolonged follow up is 

needed to reduce the morbidity of the disease.  
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