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Sepsis with Streptoccocus pneumoniae in 
a child with nephrotic syndrome

ABSTRACT
Introduction. Nephrotic syndrome is one of the most frequent glomerular pathologies encountered in pedi-
atric ages, with an incidence of 4.7 cases in 100,000 children. The most frequent infectious complication of 
nephrotic syndrome is bacterial peritonitis caused most of the times by Streptococcus pneumoniae, a mi-
croorganism responsible by a high number of pneumonia, otitis media and sepsis episodes among children. 
Case report. We present the case of a 4.7-year-old male patient, diagnosed with nephrotic syndromes with 
2 recurrences and transitory hypertension, admitted in our clinic for: diffuse abdominal pain, vomiting, diar-
rhea, fever and right otalgia. The laboratory tests on the day of admission pointed out elevated inflamma-
tory biomarkers, leukocytosis, anemia and combined dyslipidemia. The urinary exam showed massive pro-
teinuria. The blood culture was positive for Streptococcus Pneumoniae. The abdominal ultrasound revealed 
mild ascites, the thoracic radiography ruled out a pneumonia, and the ENT exam pointed out erythematous 
and bulged tympanic membrane. We initiated empirical therapy with Ceftriaxone, steroids and symptomatic 
drugs. After 3 weeks of hospitalization, the patient is discharged in good general status, with remission of 
nephrotic syndrome. 
Conclusions. Congestive acute otitis media can lead in case of immunosuppressed patients to a severe 
sepsis with Streptococcus pneumoniae. Thus, anti-pneumococcal vaccination is mandatory, especially in 
case of high risk patients. 
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INTRODUCTION

Nephrotic syndrome (NS) is a frequently en-
countered pathology in nephrology clinics in both 
developed and developing countries, representing 
one of the most frequent glomerular disorders in 
pediatric ages (1-3). The incidence of NS world-
wide is of 4.7 cases in 100,000 children, and the 
prevalence is estimated at 16/100.000 children be-
low the age of 16 years (2,4). Classically, it is de-
fined as massive proteinuria (>40 mg/m2/h) respon-
sible of hypoalbuminemia (<2,5 g/dl) and 
generalized edema (1,5-9). Most of the cases of NS 
that sensitive to corticosteroids, but nonetheless ap-
proximately 20% of the cases are refractary to cor-
ticosteroids , frequently due to segmental focal glo-
merulosclerosis. These cases are characterized by 

the rapid progression towards chronic renal failure 
requiring dialysis and renal transplantation within 
the first years after diagnosis (2,4). In idiopathic 
NS, the most frequent histological finding is mini-
mal changes glomerulonephritis (80% of cases) or 
segmental focal glomerulosclerosis. Other histo-
logical types of NS encountered in children include 
membranoproliferative glomerulonephritis and less 
frequently membranous nephropathy (6,4,3). 

Many times, severe complications are associat-
ed with NS mainly due to the massive losses of 
plasma proteins (1). The urinary loss of low mo-
lecular proteins such as: immunoglobulin G, factor 
I and factor B can lead to the alteration of opsoniza-
tion, phagocytosis and the entire process of bacte-
rial elimination resulting to immunosuppression of 
NS patients (10). 
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The complications of NS are divided into two 
main categories: complications due to the disease 
itself and complications associated to therapy. The 
first category includes infections (peritonitis, sep-
sis, cellulitis, and chicken-pox), embolism (venous 
embolism and pulmonary embolism), hypovolemia 
(abdominal pain, tachycardia and hypotension), 
hyperlipemia, chronic renal failure, anemia etc. (1). 
It is estimated that approximately 1.5% of the cases 
of NS in children die as a consequence of infections 
associated to the underlying disease (11). Of this 
category, the most frequent complication is sponta-
neous bacterial peritonitis found in 1.5 to 16% of 
the cases (10). Most of the cases of peritonitis are 
caused by encapsulated gram positive bacteria, es-
pecially Streptococcus Pneumoniae that represent 
also a major cause of meningitis, pneumonia, acute 
otitis media and sepsis among children (10,12,13). 

Systemic inflammatory response includes at 
least two of the following criteria: tachypnea, brad-
ycardia, hyperthermia or hypothermia and leukocy-
tosis or leukopenia (14,15).

Sepsis is defined as life-threatening organ dys-
function caused by a dysregulated host response to 
infection, being one of the most important causes 
of death worldwide, with an increasing incidence. 
According to the Society of Critical Care Medicine 
and the European Society of Intensive Care Medi-
cine in 2016 was established that organ dysfunction 
can be represented by an increase in the Sequential 
Organ Failure Assessment (SOFA) which is associ-
ated with an in-hospital mortality greater than 10%. 
Quick SOFA(qSOFA) is less robust than a SOFA 
score, it does not require laboratory tests and can be 
assessed quickly and repeatedly and should be used 
prompt to further investigate for organ dysfunction 
and to initiate or escalate therapy as appropriate 
(16-18). 

CASE PRESENTATION 

Reasons of admission

We present the case of a 4.7-year-old male child 
admitted to our clinic for the following complaints: 
diffuse abdominal pain, vomiting, diarrhea, fever, 
right otalgia. The personal pathological history re-
vealed that the patient was diagnosed with NS with 
two episodes of relapse and transient hypertension. 
We mention that the patient had a poor socio-eco-

nomic status, is unvaccinated, with inappropriate 
vitamin supplementation, and had extremely low 
compliance to treatment.

Clinical exam

At the time of admission, the clinical exam re-
vealed the following pathological elements: altered 
general status, pale and shiny skin, generalized 
edema whit positive dimple sign at the level of 
pretibial area, right otalgia, tachycardia 146/min, 
hypertension 115/78 mmHG, tachypnea 30/min, 
high fever 39,7°C, distended abdomen, abdominal 
tenderness at palpation, vomiting, diarrhea, weight 
17 kg, height 107 cm. 

Diagnostic assessment

The laboratory tests on the day of admission 
pointed out: anemia (hemoglobin of 10.7 g/dl, he-
matocrit 31%, mean erythrocyte volume 77.1 μL), 
leucocytosis (leukocytes 21800 μl), neutrophilia 
(neutrophils 70.6%), thrombocytes 150,000/mm3; 
elevated inflammatory biomarkers (CPR 58.8 mg/
dl, ESR 87 mm/h); hyponatremia (Na 132.2 mmol/l, 
K 3.97 mmol/l); hypercholesterolemia (412 mg/dl), 
while the values of triglycerides were within nor-
mal ranges. Also, the liver and renal functions 
proved to be normal. The urinary exam revealed: 
leukocyturia, hematuria (50/μl), massive proteinu-
ria (500 mg/dl) and the semi quantitative proteinu-
ria was >4500 mg/l. qSOFA score was 3, respira-
tory rate 30/min, altered general status with 
Glasgow coma scale 13, hypertension 115/78 
mmHG (stage I according to gender and high). A 
thoracic radiography was performed which ruled 
out a possible pneumonia. The blood culture was 
positive for Streptococcus Pneumoniae, and the an-
tibiogram showed susceptibility to: Penicillin, 
Amoxicillin, Cefotaxime, Ceftriaxone, Imipenem, 
Levofloxacin, Moxifloxacin, Ofloxacin, Erythro-
mycin, Linezolid, Vancomycin, Tetracycline, Chlo-
ramphenicol, Rifampicin and Trimethoprim/Sul-
famethoxazole. 

The abdominal ultrasound revealed: hepato-
megaly, nephromegaly, a fine blade of perirenal 
fluid and mild ascites. The surgical consult ruled 
out a spontaneous bacterial peritonitis. The ENT 
exam pointed out erythematous, bulged tympanic 
membrane, establishing the diagnosis of acute con-
gestive otitis media.
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Therapeutic assessment

Thereby, following the clinical, paraclinical ex-
amination and qSOFA score a diagnosis of sepsis 
with Streptococcus pneumoniae as a result of acute 
congestive otitis media, relapsed nephrotic syn-
drome and anemia were established. Empirical 
therapy with Ceftriaxone, corticosteroids (methyl-
prednisolone by vein) and symptomatic drugs was 
initiated, the evolution being favorable. After 3 
weeks of hospitalization, the patient was discharged 
in good general status, in remission (without pro-
teinuria) with the following recommendations: un-
salted, hypoglycemic and hypolipemic diet, tapered 
oral corticosteroids, and adjuvant therapy with po-
tassium supplements, proton pump inhibitors and 
Ca + Vitamin D3 supplements.

DISCUSSIONS

Among the pediatric population, the most com-
mon cause of NS is idiopathic , being diagnosed in 
90% of children with aged between 1 to 10 years 
and in 50% of children diagnosed after above the 
age of 10 years (7). The incidence of this disease is 
reported between 2-7/100,000 children bellow 15 
years of age, but the prevalence is higher due to the 
recurrent nature of this pathology (7). The inci-
dence varies according to gender, age, ethnicity and 
environment, being more common among male pa-
tients, with a sex ratio of 1:3 for boys, and it may 
occur at any age but most frequently with onset be-
tween 2 and 7 years (8,18). Similar to the data re-
ported by the literature, the case presented above is 
a male child whose diagnosis of NS was established 
at approximately 3 years of age. 

Infections are the main complications that 
threaten the lives of NS patients, due in particular 
to Streptococcus pneumoniae, the first cause of 
bacterial peritonitis and sepsis in these patients (9). 

However, other microorganisms such as ß-
hemolytic streptococcus, Haemophilus and Gram 
negative bacteria are also commonly found (1). 
Thus, there were reported cases of infectious asso-
ciations in patients with NS, such as the simultane-
ous presence of peritonitis, cellulitis and sepsis 
(10). Moreover, there were described also cases of 
sepsis with Vibrio cholerae, bacteria that causes 
mainly diarrhea, but due to severe immunosuppres-

sion associated to NS it can lead to life-threatening 
disorders in these patients (19).

Otitis media (OM) is one of the most common 
pathologies encountered in pediatric age, and one 
of the most common causes of presentation to pedi-
atrician and otorhinolaryngology specialist (13,20). 
Among the complications of this pathology, sepsis 
is not routinely included, our patient being immu-
nocompromised due to the underlying pathology, 
thus presenting sepsis due to otitis media.

Children diagnosed with SN should be vacci-
nated according to the national schedule and in ad-
dition they should be vaccinated against varicella 
zoster virus (3), but also Streptococcus pneumonia 
(9). Immunization is an effective method of pre-
venting pneumococcal infections in children, how-
ever, for those diagnosed with SN, vaccination is 
quite controversial, recent studies showing that 
vaccination is not as effective as in healthy children 
or it might induce relapses (9).

Most guidelines recommend anti-pneumococcal 
immunization using the 13-valent Pneumococcal 
Conjugated Vaccine, possibly followed by a dose 
of 23-valent Pneumococcal Polysaccharide Vac-
cine, the latter being administered only after 2 years 
of age (9). 

The patient presented was not vaccinated ac-
cording to the national scheme, thus being more 
susceptible to develop bacterial infections. Moreo-
ver, anti-pneumococcal vaccination would also be 
of real importance in this case.

CONCLUSIONS

Sepsis is a major cause of mortality and morbid-
ity worldwide, with an increasing incidence.

Although this is not among the common compli-
cations of otitis media, we present the case of a 
child with a poor socio-economic status who asso-
ciates NS with two relapses (not being compliant to 
treatment), complicated with congestive acute oti-
tis media, leading to sepsis with Streptococcus 
pneumoniae. qSOFA score should be used prompt 
in order to asses organ dysfunction and to initiate 
therapy. We mention the importance of immuniza-
tion in children, both with the vaccines included in 
the national schedule but in the case of those diag-
nosed with SN also with anti-pneumococcal vac-
cine. 
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