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Abstract

	 Haemophilus influenzae is primarily recognized as a respiratory pathogen, with its role in urinary 
tract infections (UTIs) being infrequently reported. However, the actual incidence of H. influenzae-associ-
ated UTIs remains uncertain due to the bacterium’s inability to grow on standard urine culture media. We 
present a case of a 14-month-old infant diagnosed with a UTI caused by H. influenzae, which subsequently 
led to the identification of anatomical abnormalities within the urinary tract. The child was exhibiting clin-
ical symptoms of UTI, with biochemical urine analysis revealing positivity for nitrites and leukocytes. H. 
influenzae was incidentally detected from the child’s urine culture by satellite growth around contaminating 
staphylococcal colonies. Further clinical evaluation confirmed vesicoureteral reflux (VUR) grade 4 and 
left-sided reflux nephropathy. H. influenzae may be an underdiagnosed pathogen in pediatric UTIs, particu-
larly in cases where standard cultures yield negative results and underlying urinary tract abnormalities are 
present.
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Резюме

Haemophilus influenzae е известен предимно като респираторен патоген, като ролята му в 
инфекциите на пикочните пътища (ИПП) се съобщава рядко. Реалната честота на ИПП, свързани с 
H. influenzae, обаче остава неясна поради неспособността на бактерията да расте върху стандартни 
среди за култивиране на урина. Представяме случай на 14-месечно бебе, диагностицирано с ИПП, 
причинено от H. influenzae, което впоследствие доведе до идентифициране на анатомични аномалии 
в пикочните пътища. Детето проявяваше клинични симптоми на ИПП, като биохимичният анализ 
на урината установи положителен резултат за нитрити и левкоцити. H. influenzae беше случайно 
открит от културата на урината на детето чрез сателитен растеж около замърсяващи стафилококови 
колонии. По-нататъшна клинична оценка потвърди везикоуретерален рефлукс (ВУР) степен 4 и 
лявостранна рефлуксна нефропатия. H. influenzae може да е недостатъчно диагностициран патоген 
при педиатрични ИПП, особено в случаите, когато стандартните култури дават отрицателни 
резултати и са налице подлежащи аномалии на пикочните пътища.

 
(H. influenzae type b, or Hib) historically associ-
ated with invasive infections. Since the introduc-
tion of the Hib vaccine, less invasive strains have 
gained increasing clinical significance (Resman et 
al., 2011; ECDC, 2018).

Introduction
Haemophilus influenzae is a fastidious, 

Gram-negative, pleomorphic bacillus that common-
ly colonizes the upper respiratory tract. The species 
includes both non-encapsulated and encapsulated 
strains, classified into six serotypes (a-f), with type b  
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Clarity agar, were used for inoculation. Due to lab-
oratory processing delays, incubation was extend-
ed to 48 hours. Subsequent examination revealed 
several staphylococcal colonies on blood agar, sur-
rounded by satellite growth indicative of Haemo-
philus species (Fig. 1). Gram staining of these colo-
nies confirmed Gram-negative pleomorphic bacilli.

Further phenotypic identification demon-
strated a requirement for both X (hemin) and V 
(nicotinamide adenine dinucleotide, NAD) growth 
factors, confirming H. influenzae. Automated iden-
tification was performed using the Vitek 2 Com-
pact system (NH Card, Lot Number: 2452334203) 
(Fig. 2). 

Fig. 1. Haemophilus influenzae colonies. 
Arrow points to H. influenzae colonies - small, transpar-
ent, growing around colonies of S. haemolyticus (satellite 
phenomena)

Pediatric UTIs are predominantly caused by 
members of the Enterobacteriaceae family, par-
ticularly Escherichia coli, while H. influenzae is 
rarely implicated (Hansson et al., 2007; Allard et 
al., 2012). The low detection rate of H. influenzae 
in UTIs may be attributed to its specific nutrition-
al requirements, which hinders its growth on con-
ventional urine culture media. Here, we report a 
rare case of a UTI in a 14-month-old female infant 
caused by H. influenzae.
Case Report

The patient, a 14-month-old female, was born 
at term following an uneventful pregnancy. Antena-
tal ultrasonography revealed no anomalies, and the 
child was fully vaccinated according to the national 
immunization schedule.

During the first year of life, the patient ex-
perienced three febrile episodes with significantly 
elevated inflammatory markers: C-reactive protein 
(CRP) levels of 22.5 mg/L, 104.6 mg/L, and 172.4 
mg/L, along with leukocyte counts of 18.5 × 109/L, 
19.9 × 109/L, and 17 × 109/L, respectively. Each ep-
isode was accompanied by normal pulmonary find-
ings, and urine testing was not performed.

At 14 months of age, the patient present-
ed with irritability, fever (38.2°C), and abdominal 
pain. Urinalysis using dipstick (HUMAN Combina 
13) was positive for nitrites and leukocytes (cor-
responding to ~500 leukocytes/µL). Following the 
collection of a urine specimen for microbiological 
culture using a sterile urine collection bag, empiric 
antibiotic therapy with cefixime was initiated. 

Standard urine culture media, including Co-
lumbia agar with sheep blood and Brilliance UTI 

Fig. 2.  Automated identification of H. influenzae by Vitek 2 Compact system (NH Card, Lot Number: 2452334203)
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picillin, CFM- cefixime, AUG-amoxicillin-clavulanate, 
TS-trimethoprim-sulfamethoxazole, P-penicillin)

Given this unexpected microbiological find-
ing, the patient was referred to the Pediatric Neph-
rology Department for further evaluation. Pyelo-
nephritis due to H. influenzae was diagnosed, and 
treatment with cefixime was completed, followed 
by prophylactic antibiotic therapy.

Subsequent imaging studies included ultra-
sonography, which identified a dilated left ureter. 
A voiding cystourethrogram (VCUG) confirmed 
left-sided vesicoureteral reflux (VUR) grade 3-4. 
Renal scintigraphy using 99mTc-DMSA demon-
strated an enlarged left kidney with cortical defects 
in the upper pole and superior lateral edge, indica-
tive of reflux nephropathy (Fig. 5). The patient was 
diagnosed with left-sided VUR grade 4 and reflux 
nephropathy. At 2.5 years of age, she remains on 
prophylactic antibiotic therapy with nitrofurantoin 
suspension (2 mL nightly) and is in stable condi-
tion.
Discussion

To our knowledge, this is the first document-
ed case of a pediatric UTI caused by H. influenzae 
in North Macedonia. The rarity of H. influenzae-as-
sociated UTIs may be attributed to its inability to 
grow on conventional urine culture media. Optimal 
growth requires enriched media such as brain heart 
infusion supplemented with hemin and NAD, or 
chocolate agar (Poje and Redfield, 2003). While 

Contaminating staphylococcal colonies were 
identified as Staphylococcus haemolyticus (GP 
Card, Lot Number: 2422088503) (Fig. 3).

Antimicrobial susceptibility testing, conduct-
ed using the Kirby-Bauer disc diffusion method 
and interpreted per EUCAST 2023 guidelines (EU-
CAST, 2023), revealed susceptibility to ampicil-
lin, cefixime, ciprofloxacin, and trimethoprim-sul-
famethoxazole. Amoxicillin-clavulanate was cate-
gorized as susceptible for intravenous administra-
tion and as susceptible with increased exposure for 

oral administration (Fig. 4).
Fig. 4. Antimicrobial susceptibility test of the isolated H. 
influenzae strain from urine. (CIP-ciprofloxacin, AP-am-

Fig. 3. Automated identification of Staphylococcus haemolyticusby Vitek 2 Compact system (GP Card, Lot Number: 
2422088503)
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(Hansson et al., 2007). Similarly, several case re-
ports have linked H. influenzae pyelonephritis to 
structural uropathies (Allard et al., 2012).

This case highlights the importance of con-
sidering UTI as a differential diagnosis in young 
children presenting with recurrent febrile episodes, 
especially in the absence of respiratory symptoms. 
Additionally, if a UTI is suspected in a child with 
known urinary tract dysfunction, urine cultures 
should include chocolate agar to enhance the recov-
ery of H. influenzae. This underscores the need for 
close collaboration between clinicians and microbi-
ologists to ensure accurate diagnosis.

In conclusion, further research is needed to 
determine the true incidence of H. influenzae UTIs 
and to develop optimized culture protocols that im-
prove detection in pediatric populations.
Acknowledgments

We would like to thank the child’s guardians.
References
Abavisani, M., M. Keikha, M. Karbalaei (2024). First global 

report about the prevalence of multi-drug resistant Hae-
mophilus influenzae: a systematic review and meta-anal-
ysis. BMC Infect. Dis. 24: 90. doi: 10.1186/s12879-023-
08930-5.

Allard, L., M. L. Joly-Guillou, G. Champion (2012). Uri-
nary tract infection caused by Haemophilus influenzae in 
3 children with uropathiesArch. Pediatr. 19: 842-846. [In 
French]. doi: 10.1016/j.arcped.2012.05.016.

Bamberger, E. E., S. Ben-Shimol, B. Abu Raya, A. Katz, N. 
Givon-Lavi, R. Dagan, I. Srugo (2014). Pediatric inva-
sive Haemophilus influenzae infections in Israel in the era 
of Haemophilus influenzae type b vaccine: a nationwide 
prospective study. Pediatr. Infect. Dis. J. 33: 477-81. doi: 
10.1097/INF.0000000000000193. 

European Centre for Disease Prevention and Control (2018). 
Haemophilus influenzae. In: Annual epidemiological re-
port for 2016. Stockholm: ECDC. 

Hansson, S., A. Svedhem, M. Wennerström, U. Jodal (2007). 
Urinary tract infection caused by Haemophilus influen-
zae and Haemophilus parainfluenzae in children. Pediatr. 
Nephrol. 22: 1321-5. doi: 10.1007/s00467-007-0531-1. 

Poje, G., R. J. Redfield (2003). General methods for culturing 
Haemophilus influenzae. Methods Mol. Med. 71: 51-56. 
doi: 10.1385/1-59259-321-6:51.

Resman, F., M. Ristovski, J. Ahl, A. Forsgren, J. R. Gilsdorf, 
A. Jasir, B. Kaijser, G. Kronvall, K. Riesbeck (2011). In-
vasive disease caused by Haemophilus influenzae in Swe-
den 1997-2009; evidence of increasing incidence and clin-
ical burden of non-type b strains. Clin. Microbiol. Infect. 
17: 1638–1645. doi: 10.1111/j.1469-0691.2010.03417.x

The European Committee on Antimicrobial Susceptibili-
ty Testing (2023). Breakpoint tables for interpretation 
of MICs and zone diameters. Version 13.0. Available at: 
http://www.eucast.org.

hemin is present in blood agar, NAD is sequestered 
within red blood cells. In this case, Staphylococcus 
haemolyticus likely provided the NAD necessary 
for H. influenzae satellite growth. Additionally, the 

prolonged incubation period enhanced the visibility 
of this phenomenon.
Fig. 5. Renal scintigraphy with 99mTc-DMSA. The right 
kidney is presented with a regular shape and size, ho-
mogeneously accumulating radiotracer, without cortical 
defects. The left kidney is larger with a cortical defect in 
the upper pole, as well as a defect in the projection of the 
superior lateral edge visible on PLO positioning. 

Direct plating of the urine sample on choco-
late agar for colony quantification was not feasible, 
as the original specimen had already been discard-
ed. Furthermore, serotyping of the isolate could 
not be performed due to the unavailability of rea-
gents. However, considering the child’s complete 
vaccination history, the isolate was presumed to be 
a non-type b strain, consistent with current trends 
in H. influenzae epidemiology (ECDC, 2018; Bam-
berger et al., 2014).

In terms of antimicrobial susceptibility, the 
isolation in this case exhibited full in vitro suscep-
tibility to all tested agents, despite the increasing 
prevalence of antimicrobial resistance reported 
globally (Abavisani et al., 2024).

In the present case, the detection of H. in-
fluenzae, an uncommon urinary pathogen, led to 
further clinical investigation, ultimately reveal-
ing structural abnormalities of the child’s urinary 
tract. This observation aligns with existing litera-
ture, which describes H. influenzae as a rare cause 
of UTIs that typically occurs in the presence of 
underlying urinary tract abnormalities. A 24-year 
retrospective study identified Haemophilus spp. in 
only 36 of 5,000 pediatric UTI cases, with most of 
the affected children exhibiting renal abnormalities 


