Case Report

Bacterial meningitis in a known case of steroid-resistant nephrotic syndrome
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ABSTRACT

Nephrotic syndrome (NS) is a kidney disorder in which, excess protein is being excreted through urine. While most cases of idiopathic
nephrotic syndrome respond to steroid therapy and experience a limited number of relapses prior to complete remission, some
cases suffer from frequent relapses and become steroid-dependent or are primarily steroid-resistant. Treatment options are limited
to immunosuppressive drugs with significant side effect profiles. Infections in nephrotic syndrome are common and can be severe.
Meningitis is one of the complications associated with nephrotic syndrome. Here, we report a child with steroid-resistant nephrotic

syndrome (SRNS) with meningitis. Early detection and appropriate treatment of these complications can be lifesaving.
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ephrotic syndrome (NS) is a glomerular disorder typically

characterized by gross proteinuria, hypoalbuminemia,

hyperlipidemia, and peripheral edema. Diagnosis is
generally based on clinical features and investigations such as blood
tests, renal imaging, and biopsy [1]. Complications of nephrotic
syndrome can be either disease-associated or drug related.
Disease-associated common complications include infections,
thromboembolism, hypovolemic crisis, cardiovascular problems,
and acute kidney injury (AKI) [2]. Bacterial meningitis is a severe
and life-threatening infection that may lead to death, especially
when treatment initiation is overdue. It is mainly due to various
risk factors including reduced immunoglobulin concentration via
urinary loss of IgG, depletion of properdin factor B, the deleterious
effects of edematous tissue resembling culture medium, decreased
bactericidal activity of leukocytes by immunosuppressive therapy,
and inefficient perfusion of the spleen due to hypovolemia [3-6].

CASE PRESENTATION

An 8-year-old female child was brought to our casualty with
complaints of convulsions aborted by self at home and by
medication in the casualty, followed by post-ictal drowsiness and
bowel and bladder incontinence. There was no history of aura or
fever, neither any history suggestive of cranial nerve involvement.

The patient was a known case of steroid-resistant nephrotic
syndrome diagnosed as minimal change disease in April 2020.
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Initially, the child was on tablet prednisolone at 60 mg/m? and in
August 2020, she was started on injection of cyclophosphamide
as she was diagnosed as steroid-resistant nephrotic syndrome.
Due to non-compliance and improper follow-up, the child
developed relapse and parents started oral steroids on their
own. There was no significant family history. Birth history and
developmental history were normal. Child was immunized till
5 years of age as per the National Immunization schedule. No
optional vaccines were given. On examination, the child was
unconscious, Glasgow Coma Scale (GCS) was 8/15 (E2 V2 M4)
with tachycardia and hypertension. Generalized edema was
present. Patient was maintaining saturation on room air. Weight,
height, and BMI of the child were normal. Multiple striaec were
present on the arm, shoulder, abdomen, and thigh. Moon facies
was present. Rest head-to-toe examination was normal. The
abdomen was distended with smiling umbilicus. There was
no tenderness or organomegaly. Fluid thrill was present. Upon
examination of the Central Nervous System (CNS), the child had
altered sensorium, deep tendon reflexes were brisk and signs of
meningeal irritation (neck Stiffness, Kernig’s, and Brudzinski’s
signs) were present. Rest CNS examination was normal.
Investigations (Table 1) were sent which showed increased
total leukocyte count (TLC), raised C-reactive protein (CRP),
hypokalemia, hypoalbuminemia, and raised albumin: creatinine
ratio. Urine routine showed proteinuria. There was no evidence of
hematuria. Examination of the cerebrospinal fluid (CSF) revealed
20 cells/mm?, 20% polymorphs, 8.3 mg/dL protein and 108 mg/dL
sugar. CSF culture showed growth of Streptococcus pneumoniae.
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Table 1: Clinical investigation performed serially for the patient

Serial investigation

Total leukocyte count (TLC) 21.9 7.8 163 7.6
C-reactive protein (CRP) 195 12.6 4.9
Erythrocyte sedimentation rate (ESR) 70

Serum Potassium 2.9 3.7 4.1 4.4
Serum Albumin 1.7 1.9 24

Magnetic resonance imaging (MRI) was suggestive of post-ictal
encephalitis. After establishing the diagnosis, supportive treatment
including injection of ceftriaxone, amikacin, fosphenytoin, and
levetiracetam, intravenous (IV) fluids, and antihypertensive were
started. There were no signs of raised inflammation of connective
tissue (ICT). Proteinuria and edema were gradually resolved.
Patient was stabilized and injection of cyclophosphamide and oral
prednisolone was started at 60 mg/m?/day. The child responded
with the given treatment. A final diagnosis of steroid-resistant
nephrotic syndrome (SRNS) with meningitis was made. Repeat
imaging of the brain showed resolution of brain parenchymal
involvement. Patient has been asked to follow-up for further
cyclophosphamide therapy.

DISCUSSION

The hallmark of nephrotic syndrome is massive proteinuria,
leading to decreased circulating albumin levels which was seen
in our patient. Edema occurs due to decrease in plasma oncotic
pressure, as a consequence of low serum albumin levels, causing
extravasation of fluid into the interstitial space.

Patients with nephrotic syndrome, particularly children,
are at increased risk of developing serious bacterial infections,
including pneumonia, empyema, and peritonitis [7]. Sepsis,
meningitis, and cellulitis are other serious infections that can
occur in children with nephrotic syndrome [8]. The increased
risk for infection is related to renal losses of IgG. Loss of
opsonizing factors may specifically increase the susceptibility to
encapsulated bacterial infection, in particular to pneumococcal
infections that are potentially lethal [9,10]. The predominant
bacterial causes are Streptococcus pneumoniae and Gram-
negative enteric organisms such as Escherichia coli. [4].
Patients with NS are frequently in an immunosuppressive
state because of urinary loss of immunoglobulins and the use
of immunosuppressive drugs. Therefore, they are at a higher

risk of suffering from infections followed by high morbidity
and mortality. These infections are also the main reasons for
hospitalization along with delayed response to steroid or
discontinuation of steroid therapy in some cases. Our patient
suffered from bacterial meningitis which was secondary to
immunosuppressant. Early diagnosis and initiation of treatment
are essential to prevent morbidity and mortality.

CONCLUSION

It can be concluded that meningitis and is a rare complication of
NS, and an early detection and management of the same can be
life saving.
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