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ABSTRACT
Background: CKD is an important cause of mortality, morbidity
and impaired quality of life in children. Data in paediatric
population is sparse from this part of the country. A better
understanding about the epidemiology and preventable factors
can help in better management of these children. Aims: To study
the etiology and clinical profile of the children with chronic
kidney disease who attended Gauhati Medical College and
Hospital, Assam. Materials and methods: The demographic,
clinical profile and biochemical data of the children diagnosed
with CKD, admitted in our Institute from August 2013-July 2016
were analysed retrospectively. CKD was defined according to
NKF-K/DOQI 2002 clinical practice guideline with GFR below
60ml/min/1.73m2 estimated by modified Schwartz formula. Records
were reviewed to search for their etiology and clinical profile like
height, weight, BMI, presence of anaemia or hypertension. Also
outcome where available were recorded. Results: Among 101
children diagnosed as CKD, 65 (64.35%) were boys. The mean
age of presentation was 14.87years of age (range 3 yrs to 18yrs).
Only 4 children were less than 5 years of age. The mean GFR at
presentation was 14.67ml/min/1.73m2.61% of the children were
already in CKD stage 5. The causes of CKD included glomerular
diseases (35.6 %,), interstitial and obstructive causes (38.61%),
miscellaneous (6.9%) and undetermined (18.81%). Among
glomerular causes chronic GN (15.84%) was most common,
followed by FSGS (8.91%) and IgA nephropathy (4.95%). Reflux
nephropathy was seen in 10.89% and obstruction in 9.9%. Most
patients were anaemic with mean haemoglobin at time of
admission of 6.4gm/dl. By the end of the study period 8 children
had undergone transplantation, 22 children were undergoing
conservative therapy, and 42 children were lost to follow up.
Conclusions: Obstructive and interstitial nephritis comprises a
large subgroup of CKD in children from this region. Most of the
children carry poor prognosis in view of their late presentation.
Majority of the children were unable to undergo any effective
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INTRODUCTION
Rubella or German measles is a exanthematous fever characterized
by transient macular rash and lymphadenopathy. In itself, the
disease is trivial but rubella in the pregnant woman may lead to
congenital malformation in the baby.1 But in the world, half a
million pregnant women die each year, many from such infection.
Rubella virus infection acquires a special significance in pregnant
women as the virus may enter the fetal circulation through the
placenta.2 Unfavourable outcome to pregnancy has become a
serious problem in the society. Rubella virus infection during
pregnancy can be a serious threat to the fetus with possible loss
of pregnancy and dieases of newborn of which, encephalitis,
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therapy and were lost to follow up in view of limited availability
and high cost of therapy.
Keywords: Glomerular diseases, chronic interstitial nephritis

INTRODUCTION
Chronic Kidney disease is increasingly recognised as a major
public health problem.1, 2 As Chronic kidney disease is an
irreversible condition that eventually progresses to End stage
renal failure, it becomes an important cause of morbidity, mortality
and impaired quality of life in children.3-5 The magnitude of CKD
varies from one geographical region to another depending on
the genetic factors, environmental factors and local practice.
 Unlike in adult population, where extensive epidemiological
research is available, data in paediatric population is sparse.6-9
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CKD in early stages is mostly asymptomatic and hence remains
undetected or under-diagnosed. In developing country like ours
where optimal health care is still out of the reach to many people,
early detection of CKD is rare and patients mainly present late
with all the complications. Knowledge about the magnitude,
etiology, risk factors and outcome of CKD will help in proper
allocation of limited resources in a developing country.
The aim of the present study was to examine retrospectively the
clinical profile of CKD in paediatric patient who attended our
centre.
METHODS AND MATERIALS
We reviewed the medical records of all paediatric CKD patients
between 2- 18 years of age, who were admitted at Nephrology
department of Gauhati Medical College & hospital, Guwahati
between the periods of August 2013- July 2016. Clinical features
like pallor, edema, oligoanuria, hematuria or any other urinary or
voiding dysfunction were recorded. Examination findings
included weight, height, BMI, blood pressure. Hypertension was
defined as BP e”95th percentile or as self-reported hypertension
plus current treatment with antihypertensive medications.
Laboratory data included blood biochemistry, urinary findings
& radiological studies. Renal histopathology, where available
were included. CKD was defined according to 2002 NKF-K/DOQI
criteria for classification of CKD, as presence of markers of kidney
damage for > 3month with evidence of structural/functional
abnormalities of the kidney with or without decreased GFR that
is manifested by either pathological abnormalities or other
markers of kidney damage in the blood, urine or imaging tests or
eGFR <60ml/min/1.73 m² for >3month  as estimated by modified
Schwartz formula with or without kidney damage.10-12 Children
less than 2 years of age were excluded, as NKF-K/DOQI
classification criteria apply to children above 2years.
The patients of CKD were classified in four broad categories
based on etiology.
a) Glomerular causes; chronic glomerulonephritis either

biopsy proven or when biopsy was not done, a probable
diagnoses of chronic GN was made based on history of
prolonged duration of oedema and proteinuria.

b) Interstitial or Obstructive causes; when there was obvious
finding of reflux, hydronephrosis, neurogenic bladder,
dysplastic kidney or obstruction in radiological studies. A
subgroup of unknown aetiology of chronic interstitial
nephritis was made if therewere any features suggestive of
recurrent urinary tract infection, indigenous medicine
intake, scarred kidney or proteinuria <1000mg/m²/day.

c) Miscellaneous causes; included cystic kidney diseases,
as evidenced by radiological study. Alport disease was
diagnosed based on presence on presence of sensorineural
deafness, lenticonus and family history of Nephritis.

d) Chronic Kidney Disease of Unknown etiology; included
patients where clear-cut diagnoses regarding the aetiology
could not be made.

RESULTS
After reviewing the records, we found 101children with CKD,
where data was adequate for evaluation. The median age of the
children was 13years (range 3-18 years). Mean age (SD) at
presentation was 14.87years ± 3.65. The youngest child was 3
years of age and there were only 4 children below the age of
5years (figure 1).There were 65 male children with a sex ratio of
1.8: 1(figure 2). At  presentation , majority  of  our  patients  were
in  CKD  stage 4 and 5 with  a mean eGFR of 14.64  /min/1.73m²
(Table 1). 27 (26.73%) children had an eGFR <10 ml/min/1.73m².

Figure 1 Age distribution of children with CKD

Figure 2 Sex distributions of children with CKD

35 children had presented with facial or pedal edema, while 49
patients presented with history of oligoanuria. Voiding
dysfunction was present in 25 children. Anaemia was very
common, seen in 74 children, with a mean haemoglobin level of
6.1gm/dl (± 2.1). Hypertension was found in 58(57.42%) children.
Etiology of CKD is shown in Table 2.

Table 1 Stages of CKD at presentation
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Table 2 Etiology of CKD
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Out of 101 patients, till last follow up, 22 patients were undergoing
conservative management, 18 patients expired, 12 patients were
undergoing maintenance haemodialysis. 8 patients underwent
live related renal transplantation, of which 6 patients are doing
well with a functioning allograft, while 2 expired following sepsis.
A majority of the patient, 42 (41.58%) were lost to follow up.
DISCUSSION
Globally, the numbers of CKD patients are increasing markedly
to the extent that it has become a major public health concern.
The incidence and aetiology of CKD varies in different parts of
the world. The paediatric incidence of CKD in Europe is reported
to be around 11–12 per million of age-related population (pmarp)
for stages 3–5, while the prevalence is <“55–60 pmarp.13-15 The
median incidence of renal replacement therapy (RRT) in children
< 20 years worldwide range from 4-18 per million age related
population.16There is limited information about the epidemiology
of CKD in paediatric population around the world, especially
from developing or low income countries. Precise incidence of
CKD in children is lacking from our country. In a study from
SGPGIMER, Lucknow showed that children constitute 5.3% of
total cases of CRF cases referred.7Our study being retrospective
in nature was unable to comment of the exact incidence and
prevalence of the same.
The median age of our patient was 13 years, and only 4 patients
were under the age of 5years. This was in contrast to an earlier
report from AIIMS, New Delhi, where the median age of the patient
was 8 years and 96 children below 5 years of age.8 In the study
from Lucknow, the median age was 13 years.7In our study, 66
(65.35%) children were above 15 years. The delayed presentation
may be due to delayed diagnoses and referral. The incidence
and prevalence of CKD is greater in males than females because
of the higher frequency of congenital abnormalities of the kidney
and urinary tract (CAKUT) in males.16In our study 65.35% of the
patients was male.
In our study, 60% of the children were in ckd stage 5. The mean
eGFR at presentation was 14.67ml/min/1.73m², which indicates

delayed presentation at an advanced stage. The delayed
presentation in our study population may be because of poor
public health awareness, delayed detection and poor access of
patients from rural and remote areas with patients presenting for
the first time only when there is rapid deteoriation of kidney
functions with onset of puberty.
In our study, glomerulonephritis (35.64%) was the commonest
cause of CKD in children. Obstructive & Interstitial causes
together comprised of 38.61% cases. Correctable causes of CKD
like obstructive uropathy, reflux nephropathy together accounted
for a majority of these cases in our study. Unlike in developed
countries, where early antenatal detection of congenital
anomalies and prompt surgical correction is done, diagnoses
and hence intervention were late in our setup. Earlier detection
and treatment would have prevented their progression to chronic
renal failure. In a recent NAPRTCS report(2014) congenital causes,
including congenital anomalies of the kidney and urinary tract
(CAKUT) (15.8%), obstructive uropathy (15.3%), FSGS (11.7%),
Reflux nephropathy (5.1%) and chronic Glomerulonephritis (
3.1%) were the five most common causes.17In 18.8% of the
patients, the etiology couldn’t be identified from clinical history
and investigation as they presented late.
All patient had identifiable clinical features with common
presentation being oligoanuria, edema and voiding dysfunction.
Anaemia was very common, seen in 74 children with a mean Hb
of 6.4gm/dl (±2.1). 45% of children with CKD were found to be
anaemic in the CKiD cohort, with a more rapid decline as GFR fell
below 43ml/min/1.73m² at a rate of -0.3g/dl per 5ml/min/
1.73m².16,18In our study, hypertension was found in 58 children.
The North American Pediatric Renal Trials and Collaborative
Studies’ chronic renal insufficiency database had  hypertension
in 48% of the enrolled children and also demonstrated that it
plays a role in progression of CKD in children.19Various studies
have found prevalence of hypertension in children with chronic
kidney disease (CKD) to be more than 50%.20,21 The risk of
hypertension is more closely associated with the type of
underlying disease than with the degree of renal insufficiency;
children with acquired glomerulopathies or polycystic kidney
disease tend to have higher blood pressure than patients with
renal hypoplasia and/or uropathies. The results of  ESCAPE trial
shows that intensified blood-pressure control delays the
progression of renal disease in children with chronic kidney
disease who receive a fixed high dose of an ACE inhibitor.22

In our study a majority of the patients (41.6%) were lost to follow
up, which may be due to financial constraints , as patient
attendant themselves had to bear the expenses in absence of
any state funding. 22 children were undergoing conservative
therapy, 12 patient were getting maintenance haemodialysis and
8 had undergone live-related renal transplantation, till last record
6 of the post-transplant patients were doing well with a
functioning allograft. 2 patient expired due to infection with
functioning allograft.
We conclude from our study that, Glomerulonephritis is still the
most common cause of CKD in our children. At the same time
obstructive and interstial nephritis comprises a big subgroup,
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which can be easily prevented by detection and aggressive
intervention at an early stage. Most of the children carry poor
prognosis in view of their late presentation. Also majority of the
children were unable to undergo any effective therapy and were
lost to follow up in view of limited availability and high cost of
therapy. Further studies to understand the epidemiology, causes
and progression of ckd in children can help in delaying the onset
of ESRD and hence the need for renal replacement therapy.  This
will also help in formulating health policy and allocation of limited
resources.
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