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Abstract

Childhood nephrotic syndrome is a common glomerular disease. Most (over 90%) of the children with nephrotic syndrome
have minimal change disease wherein the remission of proteinuria is achieved in 90% with steroid treatment. While the goal
of initial therapy is to maximize sustained remission, many patients experience multiple relapses during childhood, leading
to significant morbidity and frequent hospital visits. The disease though treatable in majority has a chronic course with
relapses for many years before complete remission. This leads to frequent hospital visits for specialist consults. All this
puts a huge physical, economical and emotional burden on the caregivers. With the advent of technology in healthcare and
focus on remote consultation it is important to reduce the burden of caregivers of such patients without compromising on
patient treatment.

We report here a case of an 18-month-old child diagnosed as Idiopathic Nephrotic Syndrome treated via a telemedicine
platform Jiyyo Mitra E- clinic (JMEC) located 20 km from her village which is an assisted Telemedicine platform powered
with Al analytics focused on providing healthcare in remote/rural areas. Its asset light model can penetrate thousands of
geographies by upgrading local medical professionals, and over 1400 Pharmacists/ Healthcare workers/ Primary health
clinics / Village doctors in 200 districts and 11 states have connected themselves with mainstream health care through
e-Clinic, providing better healthcare services in their neighbourhood. This study showed how smoothly and successfully a

chronic pediatric ailment is managed via such remote consultation.
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Introduction

ephrotic syndrome (NS) is a common glomer-
Nular disease in childhood, common in the age

group 2 to 7 yrs. It is characterized by abnor-
mal glomerular basement membrane permeability to
plasma pro-teins (mainly albumin), resulting in mas-
sive prote-inuria (albuminuria), and varying degrees
of hypo-albuminemia, edema, and hyperlipidaemia.
The majority of children with nephrotic syndrome
attain complete remission with corticosteroid regimen,
i.e., steroid-sensitivelll.

In 90% of children the nephrotic syndrome is
idiopathic and out of that 85% have minimal change
disease (MCD) type, 10% have focal segmental glomer-
ulosclerosis, and 5% have mesangial proliferation.
95% of children with MCD respond well with
corticosteroids. But even many of these children have a
long and protracted course of relapses before complete

remission requiring frequent hospital visits. This
follow-up becomes more difficult for patients living far
from hospital facilities. Telemedicine to a large extent
can be an answer to this problem.

Telemedicine means consultation through an elec-
tronic media where patients and doctors are at dif-
ferent locations. It can be audio or video consult.
Video consultation and presence of healthcare work-
ers are superior for better observation, communica-
tion and patient management. Countries like USA and
Australia have been using telemedicine for many years
to deliver health care services in remote and sparsely
located populations but such services were not much
utilised in India till the COVID era. Telemedicine can
now change the scenario of the Indian healthcare sys-
tem particularly in remote areas.

This case report highlights how telemedicine can
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assist paediatricians in providing both inpatient and
outpatient care to such cases besides educating health-
care providers and patients on related issues including
research. It also underscores the role of telemedicine
in emergency response, disaster management, and ex-
tending paediatric care to remote and underserved
communities.

Tele-consultation is effective for managing both
acute and chronic conditions. Benefits include great-
er access for underserved populations, better health-
care availability for patients in rural and inner-city ar-
eas, improved care through quicker and more accurate
assessments compared to telephone consultations, and
reduced costs for both the healthcare system and the
patient’s family®.

Diagnosis
Initial laboratory testing included:

¢ Urinalysis

® Serum albumin measurement

e Lipid panel

The presumptive diagnosis of Nephrotic syndrome

was made based upon clinical history and presence of
recurrent periorbital edema, abdominal distension and
pedal edema. Child looked stable with vitals within
normal limits. Diagnosis was confirmed with urine
protein, serum albumin level and serum cholesterol
levels (Table 2 and 3). Complications were ruled out by
normal kidney function tests, red blood cells in urine,
and a normal ultrasound.

Case Presentation Test Ist Ist 2nd
‘ Parameter |  episode Relapse Relapse
An 18-month-old child was brought by her Albumi 31373 3+ (8/10/23) | 21 (21224
parents to the JMEC in Satyanganj Ahraura, District umim +(31/3/23) +_( /10/23) +_( /2/24)
Mirzapur, Uttar Pradesh pediatric OPD nearly 20 km Trace (9/4/23) | Nil (1/12/23) | Nil (25/2/24)
from her village. She came with complaints of facial Nil (27/5/23) | 2+ (19/1/24) |4+ (16/3/24)
puffiness, abdominal distension on and off for many Nil (28/1/24 ) | Trace (4/4/24)
days, increased for the past four days following fever, | [ gorum 2.5mg/dl 1.4mg/dl 1.3mg/dl
cough and cold episodes. They initially visited a local | | ;jbumin
practitioner who referred the child to Varanasi (97 Hb 8.6
km) for specialist opinion. They got to know about the ’ :
nearby e -clinic from a local resident. Pus Cell | 5-6hpf 2-3/hpf 2-3/hpf
. . . . Urine - 3941 mg/l
The .]1yyo Mitra E—Chruc (]MEC) system hr'lk'ed Protein (18/3/24 )g
the patient to e-consultation with the paediatrician :
available on the panel through video consultation Erote%n/. B 215'63 "
on March 26, 2023 (1st consultation). Since then, 18 erg tinine (18/3/24)
consultation sessions have been held till Aug 6, 2024. ma ;E
Average duration of each consultation was 8 minutes. g
All sessions were video calls. Patient reports, vitals, Urme. _ - 153.6mg/l
height, weight and prescriptions were uploaded on | | Creatinine (18/3/24)
Jiyyo app (Table 1). BP 85/50 88/56, 100/65
19/1- 108/70
Parameter Value (122/73- 1st
Blood Pressure 90/60 mmHg- (Taken by a BAMS reading )
doctor operating ) Table 2: Reports
Pulse Rate 114 bpm
Respiratory Rate | 24 bpm Test Parameter Value
xn?p;rature 1211: Blood Urea 15 mg/dL
eight g ..
Physical Alert, febrile, facial puffiness, and Serum Creatinine 0.5 mg/dL
Examination pedal edema Hemoglobin (Hb) 8.6 mg/dL
Abdominal Abdominal distension, general- Serum Cholesterol 361 mg/dL
Examination ized anasarca HBV, HCV, HIV Negative

Table 1: Clinical Assessment on Day 1
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Management

First episode

Patient was initially given oral antibiotics- cefixime
and paracetamol in view of fever and pus cells in
urine. Urine culture was sterile. After confirming the
diagnosis and ruling out other infections including
tuberculosis, corticosteroid therapy (prednisolone
2 mg/kg/day) was started for 6 weeks. The child
was prescribed a high protein diet with low salt
intake. Urine output was monitored by frequency of
micturition. Blood pressure was taken by an Ayurveda
doctor at our e-Clinicusing an appropriate cuff.

Reduction of edema, increase in urine output
began after 1 week. Urine protein levels also started
decreasing. Edema reduced, with a concomitant
decrease in urine protein levels and by 3 weeks urine
albumin became nil. She received intensive phase
treatment for 6 weeks followed by maintenance phase
for 6 weeks in 1st episode of nephrotic syndrome.

Relapses

Child remained in remission for two months
followed by recurrence of anasarca following an
episode of upper respiratory infection on 8/10/23. She
was started treatment on lines of first relapse after
urine albumin was 4+ on two occasions and recurrence
of symptoms following Pediatrician consult (Figure
3). After completion of the maintenance phase
(prednisolone 1.5mg/kg/eod for 4 wks), the steroids
were gradually tapered off. The patient developed
on and off facial puffiness and anasarca following an
episode of acute gastroenteritis in 19 Jan 2024 with
urine albumin 2+. Patient was on prednisolone 0.5mg/
kg/eod at that time and same was continued. Blood
pressure was 108/70 (99 percentile for age and height)
on two occasions so enalapril 0.1lmg/kg/day was
started(see Appendix C for BP chart reference).Repeat
urine albumin was negative after 1 wk. 22/02/24, Patient
had an episode of fever and urine albumin ranged was
2+. Treated for fever, Child was further investigated
to rule out secondary nephrotic syndrome and other
complications. Steroids continued with 0.5mg/kg/eod
with enalapril. On 18/3/2024 Child had facial puffiness
and generalised anasarca, urine albumin 4+ and spot
urine protein creatinine ratio more than 2(Figure 1).

Treatment for 2nd relapse (keeping in mind the
possibility of frequently relapsing nephrotic syndrome/
steroid dependent nephrotic syndrome) was initiated
when and spot urine protein/ creatinine ratio was
more than 2 on 18/3/24. Child was given steroids 2mg/

kg/day for 10 days then shifted to 1.5mg/kg/eod for
4 wks. This period of 2nd relapse went uneventful
and slow tapering of steroids started in May 24. The
child developed submandibular lymphadenitis with
discharge & high grade fever on June with urine
albumin 2+ and variable anasarca on 2/6/24. Parents
were advised admission in a local hospital but refused.
Steroids were given as stress dose at 0.5mg/kg/day
for 5 days. Pus culture was sterile and pus for acid
fast tubercular bacilli was negative. Child responded
well to oral antibiotics and became well after 1 week.
In view of frequent relapsing nephrotic syndrome
[3,4], it is planned to more gradually taper steroids
and give low doses of steroids at 0.5mg/kg/eod for 6
months. Enalapril is continued at 0.1mg/kg/day as BP
is recorded as 90 centile with treatment(see Appendix
C). Plan is to give enalapril till Bp is 50 centile or less
for the Age and height centile. Child’s weight was 10.5
kg; height 87 cm, and BP 98/60 on last visit in JMEC
and is being regularly monitored (Figure 2).

Fig-1 Before Treatment

Fig-2 After Treatment

Discussion

Nephrotic syndrome (NS) is the most common
glomerular disease affecting children, frequently en-
countered in general paediatrics, characterized by sig-
nificant proteinuria, hypoalbuminemia, and edema.
Nephrotic syndrome, while affecting individuals of
any age, is typically diagnosed in children aged 2-6
years old.>®! Primary also called Idiopathic Nephrotic
Syndrome, its causes include minimal-change ne-
phropathy MCD (85%) and focal glomerulosclerosis
FSGS (10%), while secondary causes include system-
ic diseases like diabetes mellitus, lupus erythematous,
amyloidosis, HIV, Hepatitis B or C infection etc. ["-®!
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Figure 3: Frothy micturition
due to Protein in Urine
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90% of children with ne-
phrotic syndrome have idio-
pathic or primary nephrotic
syndrome. This includes 3 his-
tologic types: minimal change
disease, mesangial proliferation
and focal segmental glomeru-
losclerosis® %l But it is crucial
for parents to seek regular med-
ical check-ups for their child.
Frequent hospital visits can be
mentally, physically and eco-
nomically draining for the care-
givers?. In this patient, in-
stead of going to a tertiary hos-
pital 97 km away, remote video consultation (in pres-
ence of a local health practitioner) with a pediatrician
was done. Child was treated as per protocols. Parents
were timely educated about the chronicity of disease,
complications, and side effects of prolonged steroid
use. Parents maintained good follow up during the
course of illness and were well compliant with medi-
cine intake. After 2nd relapse, parents were explained
chances of steroid dependent nephrotic syndrome and
chances of need of Pediatric Nephrologist opinion or
Renal Biopsy in future.

Cost Benefit Analysis

There is restricted / non-availability of specialists
in the areas of rural Uttar Pradesh. Due to shortage of

specialists, patients with serious ailments have to travel
to big cities for the treatment which incurs expenditure
beyond the financial capacity of the patients. This
patient is till now well managed close to her village.

The Jiyyo Mitra E-Clinic is situated close to the
village to provide accessible and affordable treatment.
It has successfully reduced the medical expenditure
burden from the shoulders of the parents. Patients
can visit from 8 am. To 10 p.m. without taking any
day off from work. This reduces expenditure of travel,
accommodation, meals and saving the opportunity
cost (Figure 4). The NS disease is treatable but being
chronic needs frequent follow up especially during
the active phase. Due to the low-cost solution, parents
were able to follow up regularly which shows high
acceptability of this platform. It does have an impact
on the quality of life of the caregivers positively when
compared to the conventional health scenario.

Conclusion

Nephrotic syndrome is a chronic ailment with
treatment lasting for months to years. In this report,
an 18-month-old child is being successfully treated via
telemedicine; reinforcing the notion that telemedicine
can be highly beneficial across various age groups
and various medical conditions. The study highlights
that providing access to appropriate technology
and ensuring that patients and providers are adept
in its use can create a robust platform for delivering
medical treatment, counselling, progress monitoring,

20 km (by bike
to Jiyye e clinic)

Figure 4: Jiyyo Consult System
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and timely advice. Furthermore, telemedicine can
substantially reduce healthcare costs by minimizing
the need for physical consultations and associated
expenses. Such is the capability of ourplatform, which
exemplifies the effectiveness of telemedicine in modern
healthcare.

APPENDIX A: Interview with patient’s parents from
corresponding author

APPENDIX B: Consent form

Interview with patient’s parents from correspond-
ing author

1. How did you get to know about Jiyyo E- Clinic?

Respondent: I got to know from a nearby clinic run
by Dr. Arora which is 20 km away.

2. How is the child feeling after treatment?

Respondent: She is feeling great. As parents we are
happy too. Treatment has gone well.

3. How many times have you consulted the Doctor
physically?

Respondent: I have never consulted the doctor
physically but taken the video consultation for the
last 2 years.

Were you explained about the disease and its chro-
nicity?

Respondent: Yes, Doctor explained in detail about it
in a understanding way.

Do you go for a Follow up Visit?

Respondent; Once a month

6. How much would you have spent otherwise if
not taken tele-consultation from Jiyyo E-Clinic?

Respondent: I would have spent much more but
now got treated at my home place with less funds.

7. Would you like to spread a word about Jiyyo E-
clinic platform if you find someone ill?

Respondent: Yes Sir. Sure
8. Whether counselling has been done?
Respondent: Yes, It is done.

9. Do you have an issue if we publish this in the
journal?

Respondent: No

Consent form
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APPENDIX C: BP centile chart for reference
Blood Pressure Levels for Girls by Age and Height Percentile*
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Systolic BP (mmHg) Diastolic BP (mmHg)
(aner) P echeIr’uil e « Percentile of Height — « Percentile of Height —

5th 10th 25th  50th 75th 90th 95th 5th 10th 25th 50th 75th 90th 95th

50th 83 84 85 86 88 89 90 38 39 39 40 41 41 42

90th 97 97 98 100 101 102 103 52 53 53 54 55 55 56

! 95th 100 101 102 104 105 106 107 56 57 57 58 59 59 60
99th 108 108 109 111 112 113 114 64 64 65 65 66 67 67

50th 85 85 87 88 89 91 91 43 44 44 45 46 46 47

90th 98 99 100 101 103 104 105 57 58 58 59 60 61 61

? 95th 102 103 104 105 107 108 109 61 62 62 63 64 65 65
99th 109 110 111 112 114 115 116 69 69 70 70 71 72 72

50th 89 87 88 89 91 92 93 47 48 48 49 50 50 51

90th 100 100 102 03 104 106 106 61 62 62 63 64 64 65

3 95th 104 104 105 107 108 109 110 65 66 66 67 68 68 69
99th 111 111 113 114 115 116 117 73 73 74 74 75 76 76

50th 88 88 90 91 92 94 94 50 50 51 52 52 53 54

. 90th 101 102 103 104 106 107 108 64 64 65 66 67 67 68
95th 105 106 107 108 110 111 112 68 68 69 70 71 71 72

99th 112 113 114 115 117 118 119 76 76 76 77 78 79 79

50th 89 90 91 93 94 95 96 52 53 53 54 55 55 56

90th 103 103 105 106 107 109 109 66 67 67 68 69 69 70

> 95th 107 107 108 110 111 112 113 70 71 71 72 73 73 74
99th 114 114 116 117 118 120 120 78 78 79 79 80 81 81

50th 91 92 93 94 96 97 98 54 54 55 56 56 57 58

90th 104 105 106 108 109 110 111 68 68 69 70 70 71 72

o 95th 108 109 110 111 113 114 115 72 72 73 74 74 75 76
99th 115 116 117 119 120 121 122 80 80 80 81 82 83 83

50th 93 93 95 96 97 99 99 55 56 56 57 58 58 59

90th 106 107 108 109 111 112 113 69 70 70 71 72 72 73

7 95th 110 111 112 113 115 116 116 73 74 74 75 76 76 77
99th 117 118 119 120 122 123 124 81 81 82 82 83 84 84

50th 95 95 96 98 99 100 101 57 57 57 58 59 60 60

90th 108 109 110 111 113 114 114 71 71 71 72 73 74 74

i 95th 112 112 114 115 116 118 118 75 75 75 76 77 78 78
99th 119 120 121 122 123 125 125 82 82 83 83 84 85 86

50th 96 97 98 100 101 102 103 58 58 58 59 60 61 61

90th 110 110 112 113 114 116 116 72 72 72 73 74 75 75

’ 95th 114 114 115 117 118 119 120 76 76 76 77 78 79 79
99th 121 121 123 124 125 127 127 83 83 84 84 85 86 87

50th 98 99 100 102 103 104 105 59 59 59 60 61 62 62

10 90th 112 112 114 115 116 118 118 73 73 73 74 75 76 76
95th 116 116 117 119 120 121 122 77 77 77 78 79 80 80

99th 123 123 125 126 127 129 129 84 84 85 86 86 87 88
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