
i 

 

“PREVALENCE OF MASKED HYPERTENSION 

IN CHILDREN WITH CHRONIC KIDNEY 

DISEASE AND EVALUATION OF LEFT 

VENTRICULAR FUNCTION- A CROSS 

SECTIONAL STUDY” 

 

BY 

REGISTER NUMBER: BM0121005 

 

DissertationDissertationDissertationDissertation    
Submitted to the KLE Academy of Higher Education and 

Research, Belagavi, Karnataka 

In Partial Fulfilment 

of the Requirements for the Degree of 

 

 

    

M.D. (Doctor of Medicine) 

in 

PEDIATRICS 

 

DEPARTMENT OF PAEDIATRICS 

JAWAHARLAL NEHRU MEDICAL COLLEGE, 

BELAGAVI, KARNATAKA 
 

DECEMBER 2024/JANUARY 2025 

 

 



ii 

 

 

 



iii 

 

UNDERTAKING 

 I, (REG NO.: BM0121005), hereby declare that the information and data 

mentioned in my dissertation entitled “Prevalence of masked hypertension in 

children with chronic kidney disease and evaluation of left ventricular function- 

a cross sectional study” belongs to me and is original. I am aware of the definition of 

plagiarism as detailed below: 

• An act or instance of using or closely imitating the language and thoughts of 

another author without authorization and the representation of that author’s 

work as one’s own, as by not crediting the original author. 

• A piece of writing or other work reflecting such unauthorized use or imitation. 

• The deliberate or reckless representation of another’s words, thoughts or ideas 

as one’s own without attribution in connection with submission of academic 

work whether graded or otherwise. 

I hereby declare that the dissertation prepared by me is original one and does 

not involve plagiarism anywhere. In case at a later stage, it is found that I have 

indulged in plagiarism, then I am solely responsible for the same and the institution is 

at liberty to take any disciplinary action against me including cancellation of 

dissertation or any other penalties imposed by the University.  

 

Date: 01-07-24                                                                     

Place: JNMC, Belagavi                               REG NO. : BM0121005 

 

 



iv 

 

PLAGIRISM CLERANCE 

 

 

 

 

 



v 
 

ETHICAL CLERANCE 

 

 

REG NO. : BM0121005 



vi 

 

LIST OF ABBREVIATIONS USED  

 

CKD CHRONIC KIDNEY DISEASE 

HTN HYPERTENSION 

FSGS FOCAL SEGMENTAL GLOMERULOSCLEROSIS  

SSNS  STEROID SENSITIVE NEPHROTIC SYNDROME 

SRNS STEROID RESISTANT NEPHROTIC SYNDROME  

ABPM AMBULATORY BLOOD BRESSURE MONITORING 

CBP CASUAL BLOOD PRESSURE 

RBC RED BLOOD CELL  

ESRD END STAGE RENAL DISEASE 

KDIGO KIDNEY DISEASE IMPROVING GLOBAL OUTCOMES 

CAKUT 
CONGENITAL ANOMALIES OF KIDNEY AND 
URINARY TRACT 

   AKI ACUTE KIDNEY INJURY 

LVH LEFT VENTRICULAR HYPERTROPHY 

CKD-ND CHRONIC KIDNEY DISEASE NOT ON DIALYSIS 

ROD RENAL OSTEODYSTROPHY 

SHPT SECONDARY HYPERPARATHYROIDISM 

ECHO ECHOCARDIOGRAPHY 

ANA  ANTI NUCLEAR ANTIBODY  

MH MASKED HYPERTENSION 

SLE SYSTEMIC LUPUS ERYTHEMATOUSUS 

  

  

 



vii 

 

ABSTRACT  

“PREVALENCE OF MASKED HYPERTENSION IN CHILDREN WITH 
CHRONIC KIDNEY DISEASE AND EVALUATION OF LEFT 

VENTRICULAR FUNCTION- A CROSS SECTIONAL STUDY ”  

Background:  

Chronic kidney disease (CKD) is defined as abnormalities of kidney structure or 

function, present for at least 3 months, with implications for health. Common causes 

include congenital anomalies of kidney and urinary tract (CAKUT), focal segmental 

glomerulosclerosis (FSGS) and lupus in older children. Hypertension and left 

ventricular hypertrophy are commonly associated co morbidities. Hypertension may 

be missed clinically but detected by ambulatory bp measurement. This is called 

masked hypertension. It is associated with accelerated disease progression. Due to 

limited studies in India, our study aims to fill this lacuna that is important for early 

risk stratification and management 

Objectives:  

• Primary Objective: To identify the prevalence of masked hypertension in 

children with chronic kidney disease 

• Secondary objective: to evaluate left ventricular hypertrophy in children 

with chronic kidney disease using echocardiography 

 

• Settings and Design: It is a cross-sectional study carried out in 30 patients 

who had chronic kidney disease presented to Pediatric department of Dr 

Prabhakar Kore Hospital & MRC Belagavi, Karnataka, India. clinical data 

were collected from patients. Measurements of casual blood pressure and 

ambulatory blood pressure 24 hour was taken. 2d echocardiography was done. 
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Results: The data contains measurement on 30 subjects whose age ranges from 4 to 

17 years with mean age 11.57 ± 3.83 years. Out of 30 subjects, 21 (70%) were males 

and 9 (30%) were females. Among 30 subjects, 12 (40%) were found to have masked 

hypertension, whereas 18 (60%) were not found to have masked hypertension. Out of 

30 subjects, 7 (23.33%) had stage 4 CKD while 10 (33.33%) had stage 5 CKD. LVH 

on ECHO showed Mitral regurgitation in 1 (3.33%) subject. 

Conclusion:  

Ambulatory blood pressure monitoring should be considered as gold standard to 

detect masked hypertension since it gives an important clue for early identification of 

hypertension as well as cardiovascular risk stratification in children with chronic 

kidney disease. As hypertension is a co morbidity known to be associated with 

accelerated disease progression, early screening and management can help in better 

treatment and prognosis. 

Keywords: chronic kidney disease, ambulatory blood pressure monitoring, masked 

hypertension, left ventricular hypertrophy 
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INTRODUCTION 

Chronic Kidney Disease (CKD) involves a gradual loss of kidney function and 

kidneys lose their ability to filter waste and fluid out of blood. (1) 

According to global association for evidence-based knowledge on kidney 

problems, Kidney Disease Improving Global Outcomes (KDIGO), “CKD is defined 

as abnormalities of kidney structure or function, present for at least 3 months, with 

implications for health.” (2) 

Chronic kidney disease does not have many symptoms and has a silent 

progression as it is associated with compensation by the other working nephrons. 

Hypertension (HTN) can appear at disease onset itself in contrast to other 

complications that present only in late stages. (3) 

It is seen in children affected with CKD commonly and is also involved in 

acceleration of the disease process. Studies done in the western world have observed 

that around one fourth of total patients of CKD have elevated casual blood pressure 

(CBP) that is measured by sphygmomanometer. Such cases of hypertension are 

common but most of them are not on any treatment for the same. (4,5) This further 

stresses that the diagnosis of hypertension may not be brought to light early in 

patients. 

Blood pressure (BP) monitoring done by Oscillo metric device over 24 hours 

is called ambulatory bp monitoring (ABPM). This is more beneficial in detecting 

HTN in CKD than office bp recording. This is known as masked hypertension that is 

missed clinically. It helps in early identification of hypertension. (6) 
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Due to its silent progression, it is extremely important to know about the 

course of disease and the co morbidities associated with it. The most common co 

morbidities associated with ckd include hypertension, diabetes and hyperlipidaemia 

and left ventricular failure. (7) In a study done by mitsefenes et al (8), it was found that a 

17% of patients had LVH. Elevated casual bp was seen in18% . there is lack of 

information on ckd in children, hence it is difficult to comment in the burden of ckd in 

the country. (9) In the largest multicentric prospective study done on children with ckd, 

the effects of elevated blood pressure and cardiac ailments in CKD were noted on the 

disease process as well as on the implications on future health. (7) It was noteworthy 

that masked hypertension was seen in more than twice the patients with clinically 

confirmed hypertension. The children who had hypertension were at higher risk of 

developing LVH than their normotensive counterparts. (8) 

ABPM helps in detection of masked hypertension. More patients with masked 

hypertension were seen to have LVH and hence it is shown to be of greater 

importance than office bp recording in CKD patients. 

The prevalence of LVH in CKD ranges from one fourth to half of the total 

diseased population and thus raises concerns. (9)  the pathogenesis of hypertrophy 

might start early on and if the acceleration is not watched for, it may lead to 

complications. It may progress to irreversible damage to the cardiovascular system. 

(10) The role of hypertension in the development of LVH has been discussed widely in 

the adult population but less so in children. (8) In adults with CKD, LVH is a common 

cause of morbidity and mortality.  
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Multiple obstacles and limitations have caused delayed diagnosis of disease, 

mostly in the late stages. More than half of the patients are diagnosed when they have 

developed 5th stage. (11) Hence it is of paramount importance to have robust screening 

programs for this disease with silent progression. Identifying and staging childhood 

kidney disease (CKD) requires a strict methodology suitable for children who have a 

higher chance of developing the disease. 

This needs to be emphasized to not only by specialists of various fields but by 

all health care workers. (12) CKD in children carries a significant impact. The 

mortality that is associated with ESRD in children who receive dialysis is estimated to 

be at least 30 times higher than that in the general pediatric population. (13) 

Our goal is identification of masked hypertension and noting its role in LVH. 

(14)  Existing literature shows that the high prevalence of masked hypertension and its 

association with LVH supports early echocardiography and ambulatory BP 

monitoring to evaluate cardiovascular risk in children with CKD. (8) Further vision of 

this study include- 

• Timely identification of hypertension in such children and initiation of 

management of the same, have improved clinical outcome, quality of life and 

shorter duration of hospital stay. 

• Planning the course of treatment for a child with chronic kidney disease 

(CKD) is aided by the early identification of factors that may accelerate the 

progression of renal disease. 
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The disease management is focussed on arresting further acceleration and 

preventing complications. Timely diagnosis and management have a favorable effect 

on the outcome and the quality of life. Providing access to interventions that can have 

a positive impact if given in time is paramount. (15)  In patients who are diagnosed 

early, proper medical management and emphasis on holistic development of the child 

such as in education, growth, social standing and vocational training can help in 

improving the future aspects of the child. 
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AIM & OBJECTIVES 

OBJECTIVES:  

• Primary Objective: To identify the prevalence of masked hypertension in 

children with chronic kidney disease 

• Secondary objective: to evaluate left ventricular hypertrophy in children 

with chronic kidney disease using echocardiography 
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REVIEW OF LITERATURE 

Background 

CKD is a slowly progressing disease and leads to serious health implications 

including death in paediatric population. It cannot be only referred to as failure as 

previously called since it is a spectrum and not limited to the end stage only. 

Clinical suspicion, appropriate laboratory test and imaging plays a role in 

diagnosis. CKD is classified into various numerical stages on the basis of estimated 

glomerular filtration rate (eGFR). Since nearly two thirds of renal function has 

already been compromised by the time absolute s. creatinine rises, it is a late sign of 

kidney injury. (16) 

In children, the most frequently used creatinine-based eGFR equation is the revised 

bedside Schwartz: [(0.413 × Height (cm)) / Scr (mg/dL)]. (17) This is the formula used 

for children between 2-18 years of age. 

Stage Description eGFR(ml/min/1.73m2) 

I Kidney damage with normal or increased 

GFR 

>90 

II Kidney damage with mild decrease GFR 60-89 

III Moderate decrease GFR 30-59 

IV Severe decrease GFR 16-29 

V 

Kidney failure 

<15 

 

Table 1- stages of chronic kidney disease according to KDIGO 
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Incidence 

Worldwide, It is variable between 3-12 per million in pediatric population (18) 

The reported prevalence of CKD in different regions also varied widely. (19,20) Lack of 

uniformity in choosing the cut off for the disease in earlier studies and lack of 

reporting from low resource countries are two important lacunae in data around the 

disease. 

Fortunately, newer cases are not emerging at the same rate that they were 2 to 

3 decades back. (21) However due to marked advancement in treatment and timely 

diagnosis, the prevalence has been on an increasing trend. 

Pathophysiology 

Barry Brenner of the Brigham and women’s hospital, author of the well-

known book, “The Kidney” postulated in 1988 that low birth weight and preterm 

babies have a lower number of working nephrons and this is a risk factor developing 

CKD. (22) Intrauterine growth retardation (IUGR) and low birth weight are strongly 

associated epidemiologically with hypertension. This is explained by the fact that the 

remaining nephrons' compensatory hyperfiltration causes sodium and fluid retention, 

which raises the risk of hypertension and glomerular injury and accelerates the 

process of renal decline. (23) 

The genetic background of the disease is complex. Not only the disease-

causing genes, that are known for disease determination but also many other genes are 

now recognized as involved in the disease process. APOL1 is one such gene  

implicated and heightens adverse possibilities. 



Review Of Literature 

 

 Page 8 
 

Normally, the APOL1 genes make a helpful immune system protein. one or 

both APOL1 genes can be mutated. It can cause damage to the glomerulus and can 

cause cell death which leads to damage and scarring in the kidneys and can lead to 

kidney failure. if one inherits a mutation in both copies of the APOL1 gene, you have 

a 10 times higher chance of FSGS than people without the gene mutation. (24) 

Growth hormone and insulin like growth factor 1 levels get altered in the 

disease. Decreased vitamin D levels, increased parathyroid hormone levels and 

acidosis also affect growth. (25)  phosphate accumulation and reduced calcium 

assimilation from GIT and kidneys leads to impaired metabolism. There is secondary 

rise in parathormone thus leading to renal osteodystrophy (ROD). (26) This leads to 

fibrosis that hinders growth of bones. 
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Figure 1 pathogenesis of chronic kidney disease (27) 

Etiology 

The causes of CKD vary according to age. In newborns, causes include 

congenital anomalies of kidney and urinary tract (CAKUT) that encompasses 

posterior urethral valve (PUV) especially those with concomitant vesicoureteric 

reflux, renal dysplasia, polycystic kidney disease (PCKD) among others.  
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A study by Xinmiao Shi et al (28) in China threw light on the inpatient load of 

pediatric ckd patients in the country.  Nephrosis due to other disease was shown to be 

the most common cause followed by CAKUT then glomerular problems and 

multicystic disease. IgA nephropathy was the most common finding in biopsy of the 

children. 

In infancy, causes include congenital nephrotic syndrome, hydronephrosis, 

hemolytic uremic syndrome of complement mediated type. 

In younger children, focal segmental glomerulosclerosis (FSGS) and diffuse 

mesangial sclerosis (DMS) are histological types commonly associated with 

progression to CKD. Glomerular diseases are seen after 2 years of age. They include 

IgA glomerulopathy, Henoch Schoenlein purpura, membranoproliferative 

glomerulonephritis, Alport’s syndrome.  

Autoimmune causes like lupus is seen in older children. (28) 

 

Figure 2 causes of ckd data from various international studies (29) 
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Clinical presentation 

Clinical features of CKD also vary according to age.  

Newborns and Infancy 

 Persistent vomiting, failure to thrive and persistent anemia are seen. In 

patients with PUJ obstruction, presentation may be with recurrent episodes of fever 

with poor stream of urine and burning micturition indicative of urinary tract infection.  

Early Childhood 

 Failure to gain weight and height is noted along with features of rickets, 

earliest sign being bowing of legs after the child starts walking. Growth impairment is 

a commonly seen complication. Anemia is a common complication in children with 

CKD causing many adverse clinical consequences, including poor quality of life, 

depressed neurocognitive ability, reduced exercise capacity and progression of 

cardiovascular risk factors, such as left ventricular hypertrophy (LVH). An important 

marker to differentiate between nutritional rickets and vitamin D resistant rickets 

secondary to chronic kidney disease is the association of failure to thrive in the latter.  

 Hypertension in CKD 

Multiple factors like impaired vascular regulation with fluid overload, peripheral 

vascular resistance, increased cardiac output can lead to HTN. (30) Due to reduced 

blood flow to the kidneys that causes kidney damage, there is secretion of rennin. This 

causes angiotensin 2 to be released and leads to constriction of vessels. There is also 

sodium accumulation which could be volume dependent or independent. Increased 

arterial pressure and decreased nephrons stressing to increase their filtration rate are 

other factors that contribute to HTN. (31) 
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A child is diagnosed with hypertension when their average blood pressure is at or 

above the 95th percentile for their age, sex and height when measured multiple times 

over at least three visits. (32) A very stark contrast exists between prevalence of 

hypertension in children being only up to 9% while HTN being prevalent in almost 

half the children with CKD. (33) 

 

Figure 3 Blood pressure reference 
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Figure 4 normative data on blood pressure values, based on age and height 

percentiles, derived from a large multiethnic cohort of children in USA 

One of the largest multicentric studies done on children with CKD noted that nearly 

half of the children with CKD had HTN by ABPM (7) This finding was then reinstated 

by a registry which also showed that almost half the pediatric population with CKD 

was affected with HTN. (34) Bp can be measured by manual sphygmomanometer 

which is known as office bp. A disadvantage is that it can lead to erroneous reading 

due to anxiety in the patient at the time of measurement in hospital setting. This is 

known as white coat hypertension. (35) Ambulatory BP monitoring is considered the 

gold standard technique for BP assessment;  studies have shown that it helps in 

stratifying cardiovascular risk better. (36) 
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In a recent study by Goulas et al (37) an overall pooled masked HTN prevalence of 

27% was estimated in 1110 participants of chronic kidney disease. Ambulatory bp 

monitoring can help in detecting hypertension early.  

 A recent update from American heart association states that It was noted that the 

major advantages of ABPM are to mitigate spuriously elevated BP from measurement 

anxiety (i.e. white coat hypertension [WCH]), and to assess circadian BP patterns. 

Masked hypertension is diagnosed when the casual BP is normal but ambulatory 

blood pressure is above normal limits. it can be identified as isolated elevated wake 

BP, isolated elevated sleep BP (nocturnal hypertension), or the combination. A recent 

update in the system takes into account single cut off point for elevated ambulatory 

BP and negates the use of BP load. (38) Although there are multiple studies done 

across Europe and America, there is still paucity of literature in the Indian pediatric 

population. (39) 
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category Clinical SBP OR DBP Mean ambulatory SBP or DBP 

<13 years  >13 years  <13 years  >13 years 

Normal BP <95th centile <13o/8o <95th centile  <125/75 24 hr 

or <130/80 

wake period 

and <110/65 

sleep 

White coat 

hypertension 

≥95th centile ≥13o/8o 

Masked 

hypertension 

<95th centile <13o/8o ≥95th centile  ≥125/75 24 hr 

or ≥130/80 

wake period 

and ≥110/65 

sleep 

Ambulatory 

hypertension 

≥95th centile ≥13o/8o 

Table 2- updated key for ABPM studies in children 

A study done by Gupta et al (6) on ambulatory bp monitoring in children with 

chronic kidney disease showed that ambulatory bp monitoring was better in 

detecting hypertension in children with ckd. This masked hypertension was also 

found to be associated with left ventricular hypertrophy. Although it is one of the 

few such studies done in Indian pediatric population, shortcomings of this study 

were that children on antihypertensives were also included in the study. This made 

diagnosing masked hypertension difficult and erroneous. The duration of CKD since 

diagnosis was taken as 2 months.  This would exclude a few newly diagnosed 

patients that could be part of the study.  
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LVH in CKD 

Conditions like coronary artery disease, congestive heart failure, arrhythmias, 

and sudden cardiac death are the primary contributors to illness and death among 

individuals with CKD and is said to be a part of cardiorenal syndrome. (41) 

(42) although well known in older population, it is not as well understood in children. 

(8) 

In a study done by Mitsefenes et al,(8) LVH, with a prevalence ranging from 

one fourth to almost half the patients with CKD is the most common cardiac 

irregularity seen. This reiterates the fact that it develops early into the disease process 

and it increase the chances of cardiac disease. To decrease the risk of future morbidity 

and mortality it is imperative to understand the determinants that cause this LVH. 

Aetipathogenesis of LVH in CKD can be attributed to a host of factors. 

Firstly, HTN as discussed earlier involved RAAS activation that leads to 

increased arterial pressure and this is seconded by eventual decreased vessel wall 

compliance. This causes concentric remodeling and thickening of the LV.  Sodium 

and water retention causes intravascular fluid expansion. The presence of anemia in 

patients with CKD further contributes to increase in preload.  This causes eccentric 

LV remodeling.  

Both factors related to afterload and preload work together causing a 

synergistic result. (42) Consequently, this myocardium thickening causes release of 

apoptotic enzymes and increased extracellular matrix production, both of which cause 

fibrosis. This progressively impairs contractility, stiffens the myocardial wall, and 

causes dysfunction, eventually resulting in failure. It also causes re-entry arrhythmia 

due to disturbance in passage of electrical signals. Activation of the RAAS leads to 
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increased aldosterone levels, which causes activation of growth factors that promote 

fibrosis. 

 

Other factors that promote LVH include reduced erythropoietin or fall in 

vitamin D and iron levels. AV fistulas cause increased blood flow causing heightened 

work for the heart.  

A study done in India (43) focused on comorbidities in children with CKD. 

Commonly seen co morbidities included HTN, decreased vitamin D levels, stunting, 

increased triglyceride levels, LVH, hyperparathyroidism. HTN, LVH were present 

even during disease onset unlike other co morbidities that manifest in later stages. 

A study in Spain (44) In this study it was noted that masked hypertension is a 

predecessor of sustained hypertension and left ventricular hypertrophy in older 

children. 

In a cohort study conducted on Left ventricular mass and cardiac function                                                                                   

in a population of children with chronic kidney disease, in Italy in 2014, (45) The 

study cohort comprised 34 pediatric patients with CKD and 34 healthy children 

(mean ± standard deviation: age 9 ± 4.6 and 8.2 ± 4.3 years, respectively). LVH was 

defined as a left ventricular mass index (LVMI) of >95th percentile (38 g/h2.7). Left 

ventricular hypertrophy was present in 13 patients (38 %) . 

In a study by Matteucci et al (46) Concomitant echocardiograms and 24-h 

ambulatory BP monitoring (ABPM) profiles were obtained from seven European 

countries. This study also showed that remodelling occurred in the heart early on in 

the disease. In the study it was noted that LVH was more common in boys and those 

who had anaemia and no correlation with BP was seen. The study was done 15 years 
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back and many technological advancements in ABPM device and readings have been 

made so as to make it more accurate. Hence the absence of correlation of bp and left 

ventricular hypertrophy does not hold meaning in the current scenario. 

In a study done by Anke Doyon et al (47) which conducted tissue doppler 

studies on CKD patients showed reduced LV function. The study also described how 

RAAS blockers benefitted patients in preserving LV function. Therefore the stage of 

kidney disease as well as antihypertensive contributed to diastolic function. Subtle 

changes in systole can be detected by doppler even in presence of normal echo 

findings. 

This study done with advanced technology like doppler further reiterates how 

left ventricular dysfunction is an important and significant comorbidity associated with 

chronic kidney disease. The limitation of the study is that it only includes participants 

from advanced kidney disease where chances of all morbidities are higher. 

A study by Katherine R. Tuttle et al.(48) The Center for Kidney Disease 

Research, Education, and Hope (CURE-CKD) registry has comprehensive patient-

level electronic health record from more than 2.6 million adults and children with 

CKD and at risk of CKD during 12 inclusive years i.e. from 2006 to 2017 in USA.  

The study focused mainly on co morbidities predisposing to ckd in adults and the 

adverse effects of use of nephrotoxic drugs like Non-steroidal anti-inflammatory 

drugs (NSAIDs) and the role of Reno protective agents like ACE inhibitors. 
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  A study done by Kula AJ et al (49) shows the plight of pediatric patients of 

CKD in the United States where some regions do not have a certified nephrologist. 

These children receive renal replacement therapy as either dialysis treatment or 

transplant late as they are detected late into the disease. The length of stay of 

advanced stage disease, often in presence of LVH was also noted to be longer than 

normal hospitalisation, putting emphasis on the socioeconomic burden of the disease. 

Treatment 

The 2009 KDOQI Clinical Practice Guideline for Nutrition in Children with 

CKD (50) and A set of recommendations by an international taskforce (51) suggested 

that the children should eat protein that is the maximal limit of recommended dietary 

allowance at disease onset itself so as to improve growth and then can be modulated 

on the basis of urea levels. Fat intake and simple carbohydrate intake should be 

limited and patients should be encouraged to take more complex carbohydrates and 

fibre rich diet. 

Good nutrition with judicious calcium supplementation that is required for 

growth is important. Vitamins can be supplemented in deficient patients. 

Antihypertensives in CKD 

In the ESCAPE trial (52), calcium-channel blockers were used as first choice 

anti-hypertensive co-medication (in 38% of patients), followed by diuretics (in 36%) 

and beta-blockers (in 26%), without differences between the randomization groups. 

Other guidelines suggest diuretics or calcium-channel blockers as the most suitable 

second-line agents. 



Review Of Literature 

 

 Page 20 

 

Kidney international (53) recommends that in children with non-dialysis 

dependent CKD (CKD ND), BP lowering treatment is started when BP is consistently 

above the 90th percentile for age, sex, and height. 

Additional recommendations suggest that in children with CKD ND, 

especially those with proteinuria, blood pressure should be lowered consistently to 

attain systolic and diastolic readings equal to or below the 50th percentile for the said 

induvial.  It has also been shown that ACE inhibitors or ARB have a reno protective 

role are of benefit even in patients losing protein in their urine in high amounts. 

New Therapeutic Perspectives For Paediatric CKD 

 

Figure 5  clinical trials in children with CKD (54) 

In coming few years calcium metabolism targeted drugs similar to cinacalcet 

are expected to enter into use. 
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Recent preliminary studies indicated that SGLT2 inhibitors are shown to be 

helpful in proteinuria. Although results are promising, trials have not been registered 

specifically to CKD patients. 

Prognosis 

The demand for paediatric nephrologists in a developed superpower like 

USA(56) only goes on to reflect the dire need for the specialists in developing, large 

population, low income resource limited countries like India. (55) Due to improved 

healthcare and better survival, children with CKD have a longer lifespan now. The 

emergencies in childhood like acute kidney injury is being managed timely therefore 

improving the lifespan and survival. 

Therefore proper management and prevention of complications in childhood 

can result in healthier adulthood devoid of co morbidities. Hence it is important that 

physical, cognitive, and social resources be made accessible to all paediatric patients. 

special attention should be given to children with ckd because their disease aetiology, 

progression and effect on growth and development varies vastly from that of adults. 

Chronic kidney disease is a disease with gradual progression hence without 

adequate monitoring it may lead to delayed treatment and patient will already be in 

later stages.  
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METHODOLOGY 

Study design 

Cross sectional study design was chosen to meet the objectives of the study. 

Cross-sectional studies are carried out either at one time point or over a short period. 

They're frequently used to figure out how common a particular outcome is in a given 

population. Individual characteristics, such as risk factor exposure, can also be 

collected, as well as information on the outcome. In this way cross-sectional studies 

provide a overview of the outcome and the characteristics associated with it, at a 

specific point in time. Hence, this study design was considered appropriate for the 

present study. 

Study population 

• Children with chronic kidney disease admitted in the department of Pediatrics 

at KLE’s Dr Prabhakar Kore Hospital & MRC Belagavi, Karnataka, India. 

Study Time:  

Research study was conducted for 12 months from January 2023 to December 2023.  

Sampling procedure 

Sampling is defined as the process of selecting a number of subjects from all 

the subjects available in a particular group or universe. A conclusion based on sample 

results may be attributed only to the population sampled. 
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In this study we considered all eligible patients consecutively admitted in the 

department of Pediatrics at Dr Prabhakar Kore Hospital & MRC Belagavi with 

chronic kidney disease till we meet the sample size.  

Inclusion criteria 

• All children aged from 3 to 18 years diagnosed with chronic kidney disease. 

Exclusion criteria 

• Children with chronic kidney disease on antihypertensives 

• Congenital heart disease 

• Acquired heart disease 

Sample size 

Sample size was calculated assuming the proportion of chronic kidney disease 

as 6.3% as per the study by Varma PP et al (56) sample size took into account 5.8% 

absolute precision and ninetyfive% confidence. The formula shown below was used 

in our study. Hospital health data was examined and it was suggested that fifty 

potential eligible subjects would come to the hospital during study period. Therefore 

for 50 population correction was done. Daniel WW et al. (57) was followed to make 

the sample size. 

Where n = Sample size 

N= Population Size= 50 

Z= Z statistic for a level of confidence level= 1.960 

P = Expected prevalence/proportion of outcome= 0.063 

d = Precision= 0.057999999999999996 
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The sample size according to the formula used was 29. 1more sample is taken 

to cover for not agreeing for participation. There fore the final sample size becomes 

thirty. 

Method of data collection 

All subjects were explained regarding the study method and due informed 

consent was taken verbally and in writing. Cases are those patients with idiopathic 

nephrotic syndrome admitted in the department of Pediatrics at KLE’s Dr Prabhakar 

Kore Hospital & MRC Belagavi. 

Criteria for diagnosing chronic kidney disease was according to KDIGO 

guidelines. 

We recorded casual bp using sphygmomanometer with age-appropriate size 

cuff. Bp was taken with the patient in supine position, the bp machine being placed at 

the level of the heart. Average of 3 readings were taken. We have then attached on 

Trak spacelabs monitor Oscillo metric device (58) with age-appropriate cuff and 

recorded 24hour ambulatory bp. Daytime readings were taken thrice in an hour at 20 

minute interval and nighttime readings were every 30 minutes.  SBP and DBP means 

were calculated for 24 hours that included sleep and awake categories. The monitor 

was attached at the arm and secured with a sling. The patient was instructed to carry 

out all daily activities and to only remove the monitor at the time of bathing. 2D 

echocardiography was done. 

Age, sex, stage of kidney disease, etiology of the disease, symptoms, 

anthropometric data such as weight for age and height for age, presence of masked 

hypertension, nocturnal dip, albuminuria, left ventricular hypertrophy on 

echocardiography, anemia were our study parameters. 
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Measured parameters:   

• Masked hypertension 

• Left ventricular hypertrophy 

• Anthropometric data 

• The various lab parameters studied are  

 Hemoglobin 

 Total leucocyte count 

 Platelet count 

 Peripheral smear 

 Urea 

 Creatinine 

 Serum albumin 

 Urine albumin 

 

Figure 1 spacelabs ontrak ambulatory bp monitor validated internationally (59) 
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Figure 2 2D echocardiography 

Ethical Consideration 

Ethical clearance was taken from Ethical Committee of Dr Prabhakar Kore 

Hospital & MRC Belagavi before conducting the study.  

Statistical Analysis 

R software version 4.3.3 and MS excel were used to analyzing the data. 

frequency table was made for variables that could be made into categories. variables 

that were continuous were given in Mean taking into account standard deviation. 

Other values such as Median (Min, Max) form was included. Employing Chi-square 

test helps in dependency among variables that are categorical. Variable normality is 

checked by two tests that are Shapiro Wilk test and also QQ plot. Two-sample t-test is 

undertaken so that mean of variables over masked hypertension can be juxtaposed. 

Mann Whitney U test was used to compare the distributions of variables over masked 

hypertension. P-value ≤ 0.05 was considered statistically significant. 
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RESULT : 

The data provided includes 30 subjects. The age group starts from 4 up to 17 

years. 11.57 ± 3.83 years is the mean age. Demographic details are described in the 

below mentioned table. 

Table 3: Distribution of subjects according to demographic details. 

Variables Sub Category Number of subjects (%) 

Age (years) 
Mean ± SD 

Median (Min, Max) 

11.57 ± 3.83 

12 (4, 17) 

Sex 
Female 9 (30%) 

Male 21 (70%) 

Out of 30 subjects, 21 (70%) were males and 9 (30%) were females. 

 

Figure 8: sex description of subjects 

Female
30%

Male
70%
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Masked hypertension has been delineated in the below mentioned table. 

Table 4: masked hypertension in the study. 

Masked Hypertension Number of subjects (%) 

No 18 (60%) 

Yes 12 (40%) 

Among 30 subjects, 12 (40%) were found to have masked hypertension, 

whereas 18 (60%) were not found to have masked hypertension. 

White coat hypertension was not seen in any patient. 

 

Figure 9:  masked hypertension depicted in study 

 Different variables being depicted in the study in the below mentioned table. 

 

masked hypertension

yes no
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Table 5: different variables depicted in the study 

Variables Sub Category Number of subjects (%) 

CKD Stage 

1 2 (6.66%) 

2 5 (16.66%) 

3A 3 (10%) 

3B 3 (10 %) 

4 7 (23.33%) 

5 10 (33.33%) 

Casual SBP 
Mean ± SD 

Median (Min, Max) 

112.13 ± 7.65 

110 (98, 128) 

Casual DBP 
Mean ± SD 

Median (Min, Max) 

73 ± 5.60 

72 (60, 84) 

Ambulatory SBP 
Mean ± SD 

Median (Min, Max) 

116.67 ± 7.51 

116 (95, 130) 

Ambulatory DBP 
Mean ± SD 

Median (Min, Max) 

79.47 ± 7.02 

80 (67, 92) 

Nocturnal DIP 

5 4 (13.33%) 

6 3 (10%) 

8 3 (10%) 

10 5 (16.67%) 

14 2 (6.67%) 

20 2 (6.67%) 

No 11 (36.67%) 

LVH on ECHO 
Mitral regurgitation 1 (3.33%) 

No 29 (96.67%) 

HB 
Mean ± SD 

Median (Min, Max) 

9.58 ± 1.95 

9.75 (5.6, 13.6) 
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U Albumin 

Absent 7 (23.33%) 

Trace 8 (26.67%) 

1 7 (23.33%) 

2 8 (26.67%) 

Weight for Height 
(Centile) 

Less than 3rd 15 (50%) 

3rd-10th 5 (16.67%) 

10th-50th 8 (26.67%) 

50th 2 (6.67%) 

Height for Age 
(Centile) 

Less than 3rd 14 (46.67%) 

Less than 10th 1 (3.33%) 

3rd-10th 4 (13.33%) 

10th-50th 11 (36.67%) 

Etiology 

B/L Dysplastic Kidneys 4 (13.33%) 

B/L Hydronephrosis  10 (33.3%) 

B/L Small Kidneys 3 (10%) 

Juvenile Nephrophthisis 1 (3.33%) 

Bartter syndrome 1 (3.33%) 

Recurrent UTI 1 (3.33%) 

Steroid dependent NS 2 (6.67%) 

Steroid resistant NS 4 (13.33%) 

VUR 1 (3.33%) 

unidentified 3 (10%) 

Out of 30 subjects, 7 (23.33%) had stage 4 CKD while 12 (40%) had stage 5 

CKD. LVH on ECHO showed Mitral regurgitation in 1 (3.33%) subject. U albumin 

was absent in 7 (23.33%) subjects. 
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Figure 10: Distribution of subjects according to CKD stage. 

 

Figure 11: Description of nocturnal DIP among subjects. 

 CKD stages with Masked hypertension are juxtaposed in the below 
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0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

stage 1 stage 2 stage 3 stage 4 stage 5

patients

patients

0%

5%

10%

15%

20%

25%

30%

35%

40%

5 6 8 10 14 20 NO

13.33%

10% 10%

16.67%

6.67% 6.67%

36.67%

P
er

ce
nt

ag
e

NOCTURNAL DIP



Results 

 Page 32 
 

Table 6: Comparison of CKD stages with Masked hypertension. 

CKD stages 

Masked hypertension 

p-value 

No Yes 

1 2 (100%) 0 (0%) 

0.0209MC* 

2 5 (100%) 0 (0%) 

3A 3 (100%) 0 (0%) 

3B 2 (66.67%) 1(33.33%) 

4 3 (42.85%) 4 (57.20%) 

5 3 (30%) 7 (70%) 

Abbreviation: MC – Chi square test with Monte Carlo simulation, * indicates statistical 

significance. 

In CKD stage 1,2 all individuals (100%) do not show masked hypertension, 

whereas in CKD stages 4 and 5, the majority of individuals (57.20% and 70%, 

respectively) exhibit masked hypertension. masked hypertension over CKD stages 

shows significant difference (p-value = 0.0209). this is highlighted by the chi square 

test. 
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Figure 12: Distribution of masked hypertension over CKD stages. 

 

Figure 13: Distribution of subjects according to LVH on ECHO. 

Other echocardiographic abnormalities that were noted were that 1 patient had 

tricuspid regurgitation (mild) and one patient had aortic stenosis. 
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Figure 14: Distribution of subjects according to U Albumin. 

 

 

Figure 15: Distribution of subjects according to weight for height. 
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Figure 16: Depiction of height for age. 

Different variables with masked hypertension are described in the below 

mentioned table 
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Table 7: Different variables with masked hypertension described. 

Variable details Masked hypertension p-value 
No Yes 

Age (years) 
Mean ± SD 

Median (Min, Max) 

11.75 ± 4.05    

12.5 (4, 17) 

11.2 ± 3.52 

11 (5, 16) 
0.7177t 

Sex 
Female 4 (20%) 5 (50%) 

0.2169MC 
Male 16 (80%) 5 (50%) 

CKD Stage 

2 2 (10%) 2 (20%) 

0.7951MC 

3 2 (10%) 1 (10%) 

3A 2 (10%) 1 (10%) 

3B 0 (0%) 1 (10%) 

4 5 (25%) 2 (20%) 

5 9 (45%) 3 (30%) 

Casual SBP 
Mean ± SD 

Median (Min, Max) 

112.2 ± 8 

110 (98, 128) 

112 ± 7.3 

110 (102, 124) 
0.9476t 

Casual DBP 
Mean ± SD 

Median (Min, Max) 

73 ± 6 

73 (60, 84) 

73 ± 5.01 

71 (66, 82) 
> 0.9999t 

Ambulatory 

SBP 

Mean ± SD 

Median (Min, Max) 

 

113.2 ± 6.86    

112 (95, 130) 

123.6 ± 1.58 

124 (122, 126) 
< 0.001MW* 

Ambulatory 

DBP 

Mean ± SD 

Median (Min, Max) 

76.7 ± 6.39 

76 (67, 90) 

85 ± 4.64 

84 (80, 92) 
0.0011t* 

Nocturnal DIP 

5 3 (15%) 1 (10%) 

0.9845MC 

6 2 (10%) 1 (10%) 

8 2 (10%) 1 (10%) 

10 3 (15%) 2 (20%) 

14 1 (5%) 1 (10%) 

20 2 (10%) 0 (0%) 

No 7 (35%) 4 (40%) 

LVH on ECHO 
Mitral regurgitation 1 (5%) 0 (0%) 

> 0.9999MC 
No 19 (95%) 10 (100%) 
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HB 
Mean ± SD 

Median (Min, Max) 

9.57 ± 1.78 

9.8 (5.6, 12) 

9.6 ± 2.38 

9.5 (5.9, 13.6) 
0.9743t 

U Albumin 

Absent 4 (20%) 3 (30%) 

0.9600MC 
Trace 6 (30%) 2 (20%) 

1 5 (25%) 2 (20%) 

2 5 (25%) 3 (30%) 

Weight for 

Height (Centile) 

Less than 3rd 11 (55%) 4 (40%) 

0.9450MC 
3rd-10th 3 (15%) 2 (20%) 

10th-50th 5 (25%) 3 (30%) 

50th 1 (5%) 1 (10%) 

Height for Age 

(Centile) 

Less than 3rd 10 (50%) 4 (40%) 

0.0885MC 
Less than 10th 0 (0%) 1 (10%) 

3rd-10th 1 (5%) 3 (30%) 

10th-50th 9 (45%) 2 (20%) 

Abbreviation: t – Two sample t test, MW – Mann Whitney U test, MC – Chi square with 

Monte Carlo simulation, * indicates statistical significance. 

From two sample t test, it is observed that mean ambulatory DBP is 

significantly higher among those who had masked hypertension compared to those 

who didn’t have masked hypertension. There is no significant difference in the mean 

of Age, Casual SBP, Casual DBP and haemoglobin over masked hypertension. 

Anaemia and stage of chronic kidney disease 

The following table gives the comparison of hemoglobin over CKD stages. 

 

 

 



Results 

 Page 38 
 

Table 8: Comparison of hemoglobin over CKD stages. 

CKD stage 
Hemoglobin 

p-value 
Mean ± SD Median (Min, Max) 

1 12.25 ± 0.49 12.25 (11.9, 12.6) 

< 0.001K* 

2 11.5 ± 1.36 11.4 (9.8, 13.6) 

3A 11.07 ± 0.64 10.8 (10.6, 11.8) 

3B 10.63 ± 0.76 10.8 (9.8, 11.3) 

4 8.8 ± 1.52 9 (5.8, 10.4) 

5 7.38 ± 0.99 7.45 (5.9, 9) 

Abbreviation: K – Kruskal Wallis test 

*show difference that is significant 

From Kruskal Wallis test, hemoglobin over CKD staging (p-value < 0.001) is 

statistically significant. Further from Dunn’s test, it is observed that, there is 

significant difference in the hemoglobin levels between stage 5 and stage 1 (p-value = 

0.0209) as well as between stage 5 and stage 2 (p-value = 0.0052). 



Results 

 Page 39 

 

 

Figure 17: Mean plot of haemoglobin over CKD stages. 

Mean haemoglobin levels correlate with stage of chronic kidney disease. 

Anaemia is more prevalent in later stages of chronic kidney disease. 

From Mann Whitney U test, it is observed that Ambulatory SBP is 

significantly higher among those who had masked hypertension compared to those 

who didn’t have masked hypertension. 

From Chi square test, it is observed that, Sex, CKD Stage, Nocturnal DIP, 

LVH on ECHO, U Albumin, Weight for Height and Height for Age are not significant 

statitically over masked hypertension. 
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Figure 18: Mean plot of ambulatory SBP over masked hypertension. 

 

 

Figure1 9: Mean plot of ambulatory DBP over masked hypertension. 
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DISCUSSION 

Chronic kidney disease is a gradually progressing disease involving increasing 

number of children in India. Its silent clinical picture and lack of monitoring facilities 

in resource limited settings contribute to its late diagnosis and establishment of 

complications. Early identification of co morbidities such as hypertension and left 

ventricular hypertrophy would help in identifying the disease seriousness early on. 

The goal of our study was to identify the prevalence of masked hypertension in 

children diagnosed with chronic kidney disease. The study shows that 33.3% patients 

were girls and 66.6% patients were boys with mean age 11.57 ± 3.83 years. This is in 

accordance with Francessa et al (60) who stated that the prevalence of chronic kidney 

disease was more in males. 

Masalskienė J et al (61) also reported that majority were boys and 10 years was 

the mean age noted in their study. Similar mean age was noted in both sexes. 

Gianluigi Ardissino et al (62) reported that among 1197 children in the study, mean age 

at onset was lower by 3 years i.e. 7 years with females being diagnosed later than 

males. Harambat J et al (19) reported that In view of a dearth of national registries and 

surveys, estimating the causes of CKD in children in low and middle income 

countries is difficult. Kanitkar et al (12) from India only stated that ckd constituted 10 

% of total outpatient admission without delving into age and sex details. 

33.33 % of our patients were in stage 5 of ckd termed as end stage renal 

disease followed by stage 4 which were 23.33%. 6% of our patients were having a 

transplanted kidney during the course of the study. According to a study by 

Masalskienė J et al (61) stage 2 was the most prevalent stage among patients. While the 
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proportion of children with stage 2-4 increased over the course of 30 years, it can be 

attributed to advancement in screening and diagnosis. 

Causes of chronic kidney disease in the study were noted to be majorly 

nephrotic syndrome followed by CAKUT particularly vesico ureteric reflux. In a 

report from Lithuania, Jūratė Masalskienė et al (62) reported the commonest cause to 

be CAKUT. In a recent NAPRTCS (north American pediatric renal trial and 

corroborative studies) report (34) congenital causes, including congenital anomalies of 

the kidney and urinary tract (CAKUT) (48%) and hereditary nephropathies (10%), 

were the most common cause followed by glomerulopathy (14%). 

In our study, masked hypertension was seen in 40 % patients. Of this, Stage 5 

constituted 45%, stage 4 constituted 18%, stage 3 is 18%, stage 2 also 18% .  Masked 

hypertension was significantly more present in stage 5 compared to stage 1 and 2. 

Another point to note, masked hypertension was seen in stage 3 in 18% compared to 

0% in stage 2. These findings further highlight that ambulatory bp monitoring is 

essential for early identification of hypertension and thus early risk stratification. 

According to stages of ckd, in a large multicentric study, masked hypertension 

has been detected in 38% of 366 children with CKD stages 2–4 (1) 

This in accordance with a study done by Seeman et al (63) that showed 

Children with CKD stage 5 on chronic hemodialysis or peritoneal dialysis have also 

high prevalence of MH being present in 12–37% of children. 

Multiple studies done on masked hypertension in patients with chronic kidney 

disease have followed older classification taking only those with under 60 eGFR and 

thus included patients with advanced disease only. white coat hypertension has been 
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tried to be eliminated from our study as average of multiple readings from 

sphygmomanometer is taken. This would allay anxiety in the patients that is a cause 

of white coat hypertension. 

In our study, left ventricular hypertrophy as such was not seen in patients. 

Mitral regurgitation was present in 1 patient. This in in accordance from united states 

renal data system (2015) (64) that shows that although commonly seen in adults, 

cardiac problems are not as common in children with advanced disease. In a small 

study by mitsenefes et al, 6 patients (23.3%) had left ventricular hypertrophy in cases 

of chronic kidney disease. In a larger study on 366 patients, the same researcher noted 

that 17% of total patients had LVH. 

These findings are also substantiated by an Indian study by Gupta et al (6) 

Masked hypertension was detected in 19.6% and 21.7% had confirmed hypertension. 

Thirty-four (73.9%) children were already receiving antihypertensive medication. In 

these, increased CBP was seen in 23.5% and increased ABP in 47%. In children 

diagnosed with hypertension as defined by ambulatory blood pressure monitoring 

(ABPM), left ventricular hypertrophy (LVH) was found in 32.2% of cases. Other 

abnormalities seen in echocardiography of patients were tricuspid regurgitation and 

aortic stenosis. Multiple studies have shown that the prevalence of cardiac 

abnormalities were more in ckd stages 4 and 5. 

In a prospective study done by Lurbe et al (45) on masked hypertension in 

paediatric ckd, Out of 592 children (6-18 years) 7.6% had masked hypertension. 

Elevated LVMI was seen in those with HTN as compared to others. 
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Weight for height was less than 3rd centile in 15 (50%) patients suggestive of 

acute malnutrition. Height for age was less than 3rd centile in 14 (46.6%) patients 

suggestive of chronic malnutrition. This is known as stunting. 

This is in accordance with existing literature on the disease stressing on the 

malnutrition and poor growth in patients with the disease. In a study done by Shen et 

al (65) in 142 cases Malnutrition was diagnosed in 50% of patients in at least one visit. 

In a study by Gupta et al (6) , conducted in India, 60% of the children had 

undernutrition of either moderate or severe grade. 

Mean haemoglobin was 9.57 ± 1.78.  Stage 1,2 had mean haemoglobin of 11.5 

g/dl while stage4,5 had mean haemoglobin of only 7.45 g/dl. 

According to KDIGO (2) it is recommended that in patients of chronic kidney 

disease at least 11 g/dl of haemoglobin should be maintained. However, the western 

world has done multiple studies on anemia in CKD (66- 69) that have shown that in 

adults, risk of raising haemoglobin without taking account other factors may lead to 

adverse outcomes such as stroke and hyper viscosity related complications. 

In a commentary by motoshi hattori et al (70) it was noted that results from 

studies on CKD cannot be extrapolated to pediatric goals of haemoglobin. To create 

therapeutic goals that are appropriate for each child, further research focused on 

paediatrics is obviously required. CKD progression results in increased expenditure 

for management hence it is important that the disease and the associated co 

morbidities are identified early. (71) 
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Our study is in accordance with other studies done on the paediatric patients of 

chronic kidney disease worldwide. Masked hypertension is prevalent in chronic 

kidney disease significantly. This hypertension is also correlated with growth failure 

and anaemia in the patients. Left ventricular hypertrophy is not as commonly seen in 

paediatric patients of chronic kidney disease as in the adult population. Nevertheless, 

mitral regurgitation is an important early predecessor of left ventricular hypertrophy. 
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SUMMARY 

The study was conducted over one year from 2023 to 2024 at KLEs Prabhakar 

Kore Hospital. All the samples collected were patients admitted in the wards in the 

hospital. 24 hour ambulatory bp monitoring was recorded and 2D echocardiography 

was done for all patients. 

Results were recorded in tabular and graphical forms Mean, median, SD and 

ranges were accounted for quantitative data. Chi square analysis was useful in testing 

for major differences between proportions and frequencies. T test was useful in 

testing for major differences between two means. The confidence interval was set to 

be  at ninety five % limit, with level of the significance to be at p: < 0.05. 

• The study included 30 chronic kidney disease patients on whom 24 hour 

ambulatory bp monitoring and 2D echocardiography was done. 

•  Mean age (SD) was `11.57 ± 3.83  years. Majority of the ckd patients were 

aged more than 10 years.  

• There were 21 males (70%) and 9 females (30%) with a M: F ration of 7:3. 

• Most of our study subjects were of stage 5 - 12 (40%). 

• The plurality of the patients had casual systolic blood pressure of 112.13 ± 

7.65 mm hg and casual diastolic blood pressure was 73 ± 5.60 mm hg. 
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• Majority of the patients had ambulatory systolic blood pressure of 116.67 ± 

7.51mm hg and ambulatory diastolic blood pressure was 79.47 ± 7.02 mm hg. 

• Among 30 subjects, 12 (39.33%) were found to have masked hypertension, 

whereas 18 (63.67%) were not found to have masked hypertension. 

• LVH on ECHO showed Mitral regurgitation in 1 (3.33%) subject. 

• Other echocardiographic abnormalities included tricuspid regurgitation and 

aortic stenosis in 2 patients.  

• There was significant high positive correlation with stage of chronic kidney 

disease and masked hypertension (p<0.01). 

• Hence masked hypertension is prevalent in chronic kidney disease and 

may be missed by standard method of casual bp measurement that is by 

sphygmomanometer. 

• Ambulatory bp monitoring is essential for early detection of hypertension 

in chronic kidney disease.  . 

• As its single center study, more multi-centered and larger number of 

studies are required to make out findings more concrete.  

 



Bibliography 

 

 Page 48 
 

BIBLIOGRAPHY 

1. Vaidya SR, Aeddula NR. Chronic Kidney Disease. [Updated 2022 Oct 24]. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 

2. KDIGO. Official Journal of the International Society of Nephrology KDIGO 

2012 Clinical Practice Guideline for the Evaluation and Management of 

Chronic Kidney Disease [Internet]. 2013 Jan. Available from: 

https://kdigo.org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf 

3. Habas E Sr, Habas E, Khan FY, Rayani A, Habas A, Errayes M, Farfar KL, 

Elzouki AY. Blood Pressure and Chronic Kidney Disease Progression: An 

Updated Review. Cureus. 2022 Apr 18;14(4):e24244. doi: 

10.7759/cureus.24244. PMID: 35602805; PMCID: PMC9116515. 

4. Hadtstein C, Schaefer F. Hypertension in children with chronic kidney disease: 

pathophysiology and management. Pediatr Nephrol. 2008 Mar;23(3):363-71. 

doi: 10.1007/s00467-007-0643-7. Epub 2007 Nov 8. PMID: 17990006; 

PMCID: PMC2214827. 

5. Pugh D, Gallacher PJ, Dhaun N. Management of Hypertension in Chronic 

Kidney Disease. Drugs. 2019 Mar;79(4):365-379. doi: 10.1007/s40265-019-

1064-1. Erratum in: Drugs. 2020 Sep;80(13):1381. PMID: 30758803; PMCID: 

PMC6422950. 

6. Gupta D, Chaturvedi S, Chandy S, Agarwal I. Role of 24-h ambulatory blood 

pressure monitoring in children with chronic kidney disease. Indian J Nephrol. 

2015 Nov-Dec;25(6):355-61. doi: 10.4103/0971-4065.148305. PMID: 

26664211; PMCID: PMC4663773. 



Bibliography 

 

 Page 49 
 

7. Furth SL, Cole SR, Moxey-Mims M, Kaskel F, Mak R, Schwartz G, Wong C, 

Muñoz A, Warady BA. Design and methods of the Chronic Kidney Disease in 

Children (CKiD) prospective cohort study. Clin J Am Soc Nephrol. 2006 

Sep;1(5):1006-15. doi: 10.2215/CJN.01941205. Epub 2006 Jul 19. PMID: 

17699320; PMCID: PMC3630231. 

8. Mitsnefes M, Flynn J, Cohn S, Samuels J, Blydt-Hansen T, Saland J, Kimball T, 

Furth S, Warady B; CKiD Study Group. Masked hypertension associates with 

left ventricular hypertrophy in children with CKD. J Am Soc Nephrol. 2010 

Jan;21(1):137-44. doi: 10.1681/ASN.2009060609. Epub 2009 Nov 16. PMID: 

19917781; PMCID: PMC2799282. 

9. Matteucci MC, Wühl E, Picca S, Mastrostefano A, Rinelli G, Romano C, et al. 

Left Ventricular Geometry in Children with Mild to Moderate Chronic Renal 

Insufficiency. Journal of the American Society of Nephrology. 2006 

Jan;17(1):218-26. 

10. Gosse P. Left ventricular hypertrophy as a predictor of cardiovascular risk. J 

Hypertens Suppl. 2005 Apr;23(1):S27-33. doi: 

10.1097/01.hjh.0000165625.79933.9a. PMID: 15821448. 

11. Okwuosa TM, Soliman EZ, Lopez F, Williams KA, Alonso A, Ferdinand KC. 

Left ventricular hypertrophy and cardiovascular disease risk prediction and 

reclassification in blacks and whites: the Atherosclerosis Risk in Communities 

Study. Am Heart J. 2015 Jan;169(1):155-61.e5. doi: 10.1016/j.ahj.2014.09.013. 

Epub 2014 Oct 16. PMID: 25497261; PMCID: PMC4269255. 

12. Kanitkar M. Chronic Kidney Disease in Children: An Indian Perspective. Med J 

Armed Forces India. 2009 Jan;65(1):45-9. doi: 10.1016/S0377-1237(09)80055-

5. Epub 2011 Jul 21. PMID: 27408190; PMCID: PMC4921439. 



Bibliography 

 

 Page 50 
 

13.  Collins AJ, Kasiske B, Herzog C, Chavers B, Foley R; United States Renal 

Data System. Excerpts from the United States Renal Data System 2004 annual 

data report: atlas of end-stage renal disease in the United States. Am J Kidney 

Dis. 2005 Jan;45(1 Suppl 1):A5-7, S1-280. doi: 10.1053/j.ajkd.2004.10.009. 

PMID: 15640975.  

14. Sárközy, M., Gáspár, R., Zvara, Á. et al. Chronic kidney disease induces left 

ventricular overexpression of the pro-hypertrophic microRNA-212. Sci Rep 9, 

1302 (2019). https://doi.org/10.1038/s41598-018-37690-5 

15. Gerson AC, Wentz A, Abraham AG, Mendley SR, Hooper SR, Butler RW, 

Gipson DS, Lande MB, Shinnar S, Moxey-Mims MM, Warady BA, Furth SL. 

Health-related quality of life of children with mild to moderate chronic kidney 

disease. Pediatrics. 2010 Feb;125(2):e349-57. doi: 10.1542/peds.2009-0085. 

Epub 2010 Jan 18. PMID: 20083528; PMCID: PMC3663134. 

16. Pediatric estimation of glomerular filtration rate (no date) ADLM (formerly 

AACC). Available at: https://www.myadlm.org/cln/articles/2015/may/pediatric-

estimation-of-glomerular-filtration-rate (Accessed: 01 June 2024).  

17. Bhosale SJ, Kulkarni AP. Biomarkers in Acute Kidney Injury. Indian J Crit 

Care Med. 2020 Apr;24(Suppl 3):S90-S93. doi: 10.5005/jp-journals-10071-

23398. PMID: 32704210; PMCID: PMC7347064. 

18. Warady BA, Chadha V. Chronic kidney disease in children: the global 

perspective. Pediatr Nephrol. 2007 Dec;22(12):1999-2009. doi: 

10.1007/s00467-006-0410-1. Epub 2007 Feb 20. PMID: 17310363; PMCID: 

PMC2064944. 

19. Harambat J, van Stralen KJ, Kim JJ, Tizard EJ. Epidemiology of chronic kidney 

disease in children. Pediatr Nephrol. 2012 Mar;27(3):363-73. doi: 



Bibliography 

 

 Page 51 
 

10.1007/s00467-011-1939-1. Epub 2011 Jun 29. Erratum in: Pediatr Nephrol. 

2012 Mar;27(3):507. PMID: 21713524; PMCID: PMC3264851. 

20. Chiou Y, Lin C, Chen M, Chiou Y, Wang Y, Wang H, et al. Etiology and 

pediatric chronic kidney disease progression: Taiwan Pediatric Renal 

Collaborative Study. Journal of the Formosan Medical Association. 2016 

Sep;115(9):752-63. 

21. Becherucci F, Roperto RM, Materassi M, Romagnani P. Chronic kidney disease 

in children. Clin Kidney J. 2016 Aug;9(4):583-91. doi: 10.1093/ckj/sfw047. 

Epub 2016 Jun 5. PMID: 27478602; PMCID: PMC4957724. 

22. Brenner BM, Garcia DL, Anderson S: Glomeruli and blood pressure. Less of 

one, more the other? Am J Hypertens 1988;1:335-347. 

23. Schreuder M, Delemarre-van de Waal H, van Wijk A. Consequences of 

intrauterine growth restriction for the kidney. Kidney Blood Press Res. 

2006;29(2):108-25. doi: 10.1159/000094538. Epub 2006 Jul 12. PMID: 

16837795. 

24. APOL1-mediated kidney disease (2024) American Kidney Fund. Available at: 

https://www.kidneyfund.org/all-about-kidneys/other-kidney-diseases/apol1-

mediated-kidney- 

25. Salas P, Pinto V, Rodriguez J, Zambrano MJ, Mericq V. Growth retardation in 

children with kidney disease. Int J Endocrinol. 2013;2013:970946. doi: 

10.1155/2013/970946. Epub 2013 Sep 25. Erratum in: Int J Endocrinol. 

2014;2014:453781. PMID: 24187550; PMCID: PMC3800635. 

26. Shah A, Hashmi MF, Aeddula NR. Chronic Kidney Disease-Mineral Bone 

Disorder (CKD-MBD) [Updated 2024 Apr 3]. In: StatPearls [Internet]. Treasure 



Bibliography 

 

 Page 52 
 

Island (FL): StatPearls Publishing; 2024 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK560742/ 

27. Clinical Characteristics and Risk Factors of Chronic Kidney Disease Among 

Patients Attending Al-Sadder Medical Hospital in Al-Najaf City - Scientific 

Figure on ResearchGate. Available from: 

https://www.researchgate.net/figure/Pathogenesis-of-chronic-kidney-

disease_fig1_355186916 [accessed 2 Jun, 2024] 

28. Shi, X., Shi, Y., Zhang, L. et al. Analysis of chronic kidney disease among 

national hospitalization data with 14 million children. BMC Nephrol 22, 195 

(2021). https://doi.org/10.1186/s12882-021-02383-1 

29. Becherucci F, Roperto RM, Materassi M, Romagnani P. Chronic kidney disease 

in children. Clin Kidney J. 2016 Aug;9(4):583-91. doi: 10.1093/ckj/sfw047. 

Epub 2016 Jun 5. PMID: 27478602; PMCID: PMC4957724. 

30. World Kidney Day 2016: Averting the legacy of kidney disease--Focus on 

childhood - Scientific Figure on ResearchGate. Available from: 

https://www.researchgate.net/figure/Etiology-of-chronic-kidney-disease-in-

children_tbl2_298813103 [accessed 2 Jun, 2024] 

31. Gallibois CM, Jawa NA, Noone DG. Hypertension in pediatric patients with 

chronic kidney disease: management challenges. Int J Nephrol Renovasc Dis. 

2017 Jul 26;10:205-213. doi: 10.2147/IJNRD.S100891. PMID: 28794651; 

PMCID: PMC5538700. 

32. Falkner B. Hypertension in children and adolescents: epidemiology and natural 

history. Pediatr Nephrol. 2010 Jul;25(7):1219-24. doi: 10.1007/s00467-009-

1200-3. Epub 2009 May 7. PMID: 19421783; PMCID: PMC2874036. 



Bibliography 

 

 Page 53 
 

33. Gallibois CM, Jawa NA, Noone DG. Hypertension in pediatric patients with 

chronic kidney disease: management challenges. Int J Nephrol Renovasc Dis. 

2017 Jul 26;10:205-213. doi: 10.2147/IJNRD.S100891. PMID: 28794651; 

PMCID: PMC5538700. 

34. Vats AN, Donaldson L, Fine RN, Chavers BM. Pretransplant dialysis status and 

outcome of renal transplantation in North American children: a NAPRTCS 

Study. North American Pediatric Renal Transplant Cooperative Study. 

Transplantation. 2000 Apr 15;69(7):1414-9. doi: 10.1097/00007890-

200004150-00035. PMID: 10798764. 

35. Nuredini G, Saunders A, Rajkumar C, Okorie M. Current status of white coat 

hypertension: where are we? Ther Adv Cardiovasc Dis. 2020 Jan-

Dec;14:1753944720931637. doi: 10.1177/1753944720931637. PMID: 

32580646; PMCID: PMC7318827. 

36. Armanyous S, Ohashi Y, Lioudis M, Schold JD, Thomas G, Poggio ED, 

Augustine JJ. Diagnostic Performance of Blood Pressure Measurement 

Modalities in Living Kidney Donor Candidates. Clin J Am Soc Nephrol. 2019 

May 7;14(5):738-746. doi: 10.2215/CJN.02780218. Epub 2019 Apr 4. PMID: 

30948455; PMCID: PMC6500946. 

37. Goulas I, Evripidou K, Doundoulakis I, Kollios K, Nika T, Chainoglou A, 

Kotsis V, Stabouli S. Prevalence of masked hypertension and its association 

with left ventricular hypertrophy in children and young adults with chronic 

kidney disease: a systematic review and meta-analysis. J Hypertens. 2023 May 

1;41(5):699-707. doi: 10.1097/HJH.0000000000003402. Epub 2023 Mar 1. 

PMID: 36883474. 



Bibliography 

 

 Page 54 
 

38. Flynn JT, Urbina EM, Brady TM, Baker-Smith C, Daniels SR, Hayman LL, et 

al. Ambulatory Blood Pressure Monitoring in Children and Adolescents: 2022 

Update: A Scientific Statement From the American Heart Association. 

Hypertension. 2022 Jul;79(7): https://doi.org/10.1161/HYP.0000000000000215  

39. Agarwal S, Srivastava R. Chronic Kidney Disease in India: Challenges and 

Solutions. Nephron Clin Pract. 2009 Feb 5;111(3):c197-c203. 

40. Ahlenius M, Koek W, Yamaguchi I. Ambulatory blood pressure monitoring in 

children: A retrospective single-center study. Front Pediatr. 2023 Jan 

27;11:1088857. doi: 10.3389/fped.2023.1088857. PMID: 36776905; PMCID: 

PMC9911535. 

41. Di Lullo L, Gorini A, Russo D, Santoboni A, Ronco C. Left Ventricular 

Hypertrophy in Chronic Kidney Disease Patients: From Pathophysiology to 

Treatment. Cardiorenal Med. 2015 Oct;5(4):254-66. doi: 10.1159/000435838. 

Epub 2015 Jul 15. PMID: 26648942; PMCID: PMC4662296. 

42. Mitsnefes MM, Betoko A, Schneider MF, Salusky IB, Wolf MS, Jüppner H, et 

al. FGF23 and Left Ventricular Hypertrophy in Children with CKD. CJASN. 

2018 Jan;13(1):45-52. 

43. Kamath N, Iyengar A, George N, Luyckx VA. Risk Factors and Rate of 

Progression of CKD in Children. Kidney Int Rep. 2019 Jun 26;4(10):1472-

1477. doi: 10.1016/j.ekir.2019.06.004. PMID: 31701057; PMCID: 

PMC6829194. 

44. Lurbe E, Torro I, Alvarez V, Nawrot T, Paya R, Redon J, Staessen JA. 

Prevalence, persistence, and clinical significance of masked hypertension in 

youth. Hypertension. 2005 Apr;45(4):493-8. doi: 

10.1161/01.HYP.0000160320.39303.ab. Epub 2005 Mar 14. PMID: 15767467. 



Bibliography 

 

 Page 55 
 

45. Mencarelli F, Fabi M, Corazzi V, Doyon A, Masetti R, Bonetti S, Castiglioni L, 

Pession A, Montini G. Left ventricular mass and cardiac function in a 

population of children with chronic kidney disease. Pediatr Nephrol. 2014 

May;29(5):893-900. doi: 10.1007/s00467-013-2710-6. Epub 2013 Dec 15. 

PMID: 24337408. 

46. Matteucci MC, Wühl E, Picca S, Mastrostefano A, Rinelli G, Romano C, 

Rizzoni G, Mehls O, de Simone G, Schaefer F; ESCAPE Trial Group. Left 

ventricular geometry in children with mild to moderate chronic renal 

insufficiency. J Am Soc Nephrol. 2006 Jan;17(1):218-26. doi: 

10.1681/ASN.2005030276. Epub 2005 Nov 9. PMID: 16280471. 

47. Doyon A, Haas P, Erdem S, Ranchin B, Kassai B, Mencarelli F, Lugani F, 

Harambat J, Matteucci MC, Chinali M, Habbig S, Zaloszyc A, Testa S, Vidal E, 

Gimpel C, Azukaitis K, Kovacevic A, Querfeld U, Schaefer F. Impaired 

Systolic and Diastolic Left Ventricular Function in Children with Chronic 

Kidney Disease - Results from the 4C Study. Sci Rep. 2019 Aug 7;9(1):11462. 

doi: 10.1038/s41598-019-46653-3. PMID: 31391470; PMCID: PMC6685994. 

48. Tuttle KR, Alicic RZ, Duru OK, Jones CR, Daratha KB, Nicholas SB, 

McPherson SM, Neumiller JJ, Bell DS, Mangione CM, Norris KC. Clinical 

Characteristics of and Risk Factors for Chronic Kidney Disease Among Adults 

and Children: An Analysis of the CURE-CKD Registry. JAMA Netw Open. 

2019 Dec 2;2(12):e1918169. doi: 10.1001/jamanetworkopen.2019.18169. 

PMID: 31860111; PMCID: PMC6991307. 

49. Kula AJ, Somers MJG; American Society of Pediatric Nephrology. Children 

with CKD Are Not Little Adults with CKD: Pediatric Considerations for the 

Advancing American Kidney Health Initiative. Clin J Am Soc Nephrol. 2021 



Bibliography 

 

 Page 56 
 

Mar 8;16(3):470-472. doi: 10.2215/CJN.11540720. Epub 2020 Oct 15. PMID: 

33060159; PMCID: PMC8011013. 

50. KDOQI Clinical Practice Guideline for Nutrition in Children with CKD: 2008 

Update [Internet]. 2009. Available from: 

https://www.kidney.org/sites/default/files/docs/cpgpednutr2008.pdf 

51. Paediatric Renal Nutrition Taskforce: Clinical Practice Recommendations (no 

date) VIA. Available at: https://www.vitaflo-via.com/disorder-

resources/paediatric-kidney-disease/paediatric-renal-nutrition-taskforce-clinical-

practice (Accessed: 03 June 2024).  

52. ESCAPE Trial Group; Wühl E, Trivelli A, Picca S, Litwin M, Peco-Antic A, 

Zurowska A, Testa S, Jankauskiene A, Emre S, Caldas-Afonso A, Anarat A, 

Niaudet P, Mir S, Bakkaloglu A, Enke B, Montini G, Wingen AM, Sallay P, 

Jeck N, Berg U, Caliskan S, Wygoda S, Hohbach-Hohenfellner K, Dusek J, 

Urasinski T, Arbeiter K, Neuhaus T, Gellermann J, Drozdz D, Fischbach M, 

Möller K, Wigger M, Peruzzi L, Mehls O, Schaefer F. Strict blood-pressure 

control and progression of renal failure in children. N Engl J Med. 2009 Oct 

22;361(17):1639-50. doi: 10.1056/NEJMoa0902066. PMID: 19846849. 

53. Chapter 6: Blood pressure management in children with CKD ND. Kidney Int 

Suppl (2011). 2012 Dec;2(5):372-376. doi: 10.1038/kisup.2012.56. PMID: 

25018965; PMCID: PMC4089597. 

54. Cirillo L, De Chiara L, Innocenti S, Errichiello C, Romagnani P, Becherucci F. 

Chronic kidney disease in children: an update. Clin Kidney J. 2023 Apr 

24;16(10):1600-1611. doi: 10.1093/ckj/sfad097. PMID: 37779846; PMCID: 

PMC10539214. 



Bibliography 

 

 Page 57 
 

55. Wenig AJ, Stonebrook EJ, Bignall ONR. “Reasons … the reasons that we’re 

here:” Young pediatric nephrologists reflect on the profession. Front Pediatr. 

2022 Oct 26;10 

56. Varma PP. Prevalence of chronic kidney disease in India-Where are we 

heading? Indian journal of nephrology. 2015 May;25(3):133  

57. Daniel WW. Determination of sample size for estimating proportions. 

Biostatistics A foundation for analysis in the health sciences. 1999; 8:189-90. 

58. OnTrak: Spacelabs healthcare (2023) Spacelabs Healthcare | Patient Monitoring 

and Diagnostic Cardiology Spacelabs Healthcare. Available at: 

https://spacelabshealthcare.com/products/diagnostic-cardiology/abp-

monitoring/ontrak/ (Accessed: 24 May 2024).  

59. de Greeff A, Shennan AH. Validation of the Spacelabs 90227 OnTrak device 

according to the European and British Hypertension Societies as well as the 

American protocols. Blood Pressure Monitoring. 2020 Apr;25(2):110-4. 

 

60. Francesca Becherucci, Rosa Maria Roperto, Marco Materassi, Paola 

Romagnani, Chronic kidney disease in children, Clinical Kidney Journal, 

Volume 9, Issue 4, 1 August 2016, Pages 583–591 

61. Masalskienė J, Rudaitis Š, Vitkevič R, Čerkauskienė R, Dobilienė D, 

Jankauskienė A. Epidemiology of Chronic Kidney Disease in Children: A 

Report from Lithuania. Medicina (Kaunas). 2021 Jan 26;57(2):112. doi: 

10.3390/medicina57020112. PMID: 33530599; PMCID: PMC7912265. 

62. Ardissino G, Daccò V, Testa S, Bonaudo R, Claris-Appiani A, Taioli E, Marra 

G, Edefonti A, Sereni F; ItalKid Project. Epidemiology of chronic renal failure 



Bibliography 

 

 Page 58 
 

in children: data from the ItalKid project. Pediatrics. 2003 Apr;111(4 Pt 

1):e382-7. doi: 10.1542/peds.111.4.e382. PMID: 12671156. 

63. Seeman T, Šuláková T, Stabouli S. Masked Hypertension in Healthy Children 

and Adolescents: Who Should Be Screened?. Curr Hypertens Rep. 2023 

Sep;25(9):231-42. 

64. Saran R, Li Y, Robinson B, Abbott KC, Agodoa LY, Ayanian J, Bragg-

Gresham J, Balkrishnan R, Chen JL, Cope E, Eggers PW, Gillen D, Gipson D, 

Hailpern SM, Hall YN, He K, Herman W, Heung M, Hirth RA, Hutton D, 

Jacobsen SJ, Kalantar-Zadeh K, Kovesdy CP, Lu Y, Molnar MZ, Morgenstern 

H, Nallamothu B, Nguyen DV, O'Hare AM, Plattner B, Pisoni R, Port FK, Rao 

P, Rhee CM, Sakhuja A, Schaubel DE, Selewski DT, Shahinian V, Sim JJ, Song 

P, Streja E, Kurella Tamura M, Tentori F, White S, Woodside K, Hirth RA. US 

Renal Data System 2015 Annual Data Report: Epidemiology of Kidney Disease 

in the United States. Am J Kidney Dis. 2016 Mar;67(3 Suppl 1):Svii, S1-305. 

doi: 10.1053/j.ajkd.2015.12.014. PMID: 26925525; PMCID: PMC6643990. 

65. Shen CL, Liebstein D, Fernandez H. Malnutrition and protein energy wasting 

are associated with severity and progression of pediatric chronic kidney disease. 

Pediatr Nephrol. 2024 Jan;39(1):243-250. doi: 10.1007/s00467-023-06078-7. 

Epub 2023 Jul 18. PMID: 37464056. 

66. Coyne DW. The health-related quality of life was not improved by targeting 

higher hemoglobin in the Normal Hematocrit Trial. Kidney Int. 2012 

Jul;82(2):235-41. doi: 10.1038/ki.2012.76. Epub 2012 Mar 21. PMID: 

22437411; PMCID: PMC3388517. 



Bibliography 

 

 Page 59 
 

67. Locatelli F, Del Vecchio L, Pozzoni P. Anemia and cardiovascular risk: the 

lesson of the CREATE Trial. J Am Soc Nephrol. 2006 Dec;17(12 Suppl 

3):S262-6. doi: 10.1681/ASN.2006080924. PMID: 17130272. 

68. Singh AK, Szczech L, Tang KL, Barnhart H, Sapp S, Wolfson M, et al. 

Correction of Anemia with Epoetin Alfa in Chronic Kidney Disease. N Engl J 

Med. 2006 Nov 16;355(20):2085-98. 

69. Mix TC, Brenner RM, Cooper ME, de Zeeuw D, Ivanovich P, Levey AS, 

McGill JB, McMurray JJ, Parfrey PS, Parving HH, Pereira BJ, Remuzzi G, 

Singh AK, Solomon SD, Stehman-Breen C, Toto RD, Pfeffer MA. Rationale--

Trial to Reduce Cardiovascular Events with Aranesp Therapy (TREAT): 

evolving the management of cardiovascular risk in patients with chronic kidney 

disease. Am Heart J. 2005 Mar;149(3):408-13. doi: 10.1016/j.ahj.2004.09.047. 

Erratum in: Am Heart J. 2005 Jul;150(1):53. PMID: 15864229. 

70. Hattori M. Hemoglobin target in children with chronic kidney disease: valuable 

new information. Kidney Int. 2017 Jan;91(1):16-18. doi: 

10.1016/j.kint.2016.10.006. PMID: 28003080. 

71. Jha V, Al-Ghamdi SMG, Li G, Wu MS, Stafylas P, Retat L, Card-Gowers J, 

Barone S, Cabrera C, Garcia Sanchez JJ. Global Economic Burden Associated 

with Chronic Kidney Disease: A Pragmatic Review of Medical Costs for the 

Inside CKD Research Programme. Adv Ther. 2023 Oct;40(10):4405-4420. doi: 

10.1007/s12325-023-02608-9. Epub 2023 Jul 26. PMID: 37493856; PMCID: 

PMC10499937 

 



Annexures 

 

 Page 60 
 

ANNEXURE-I 

INFORMED CONSENT FORM 

KAHERs JNMC BELAGAVI 

 “Prevalence of masked hypertension in children with chronic kidney disease and 

evaluation of left ventricular function” 

Name of Student/Principal Investigator:  ____________ 

Name of Guide/Co Investigators: ___________          

• Objective:  To identify the prevalence of masked hypertension in children with 

chronic kidney disease 

Introduction: You are being invited to participate in this study to find out prevalence 

of masked hypertension in children with chronic kidney disease and  evaluation of left 

ventricular function. Participation of your child will help us to know the prevalence of 

masked hypertension in chronic kidney disease. Chronic kidney disease is associated 

with many co morbidities and early diagnosis of hypertension will help in early 

initiation of its management and overall improvement in patient outcome and shorter 

hospital stay. Participation in this study is completely voluntary. 

Explanation of procedure:  In this study, detailed history will be taken. the child will 

be admitted for 24 hours in pediatric wards and their Blood pressure will be measured 

by an ambulatory bp monitor that will be attached on their arm throughout the period of 

24 hours. They will continue their daily activities. A 2D echocardiography scan will be 

done for the child.  
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Withdrawal from participation in the study:   Participation in this study is voluntary.  

You will be free to decide whether to participate in this study or continue participation 

once enrolled.  In case you decide to withdraw your participation, you are free to do so. 

However, please convey the decision to the principal investigator. 

Possible benefits from participating in the study:  You will/will not have nor get any 

benefits by participating in this study. The data gathered will help the population at 

large. 

Possible risks from participating in the study:  There are no risks involved in 

participating in this study. 

Privacy and confidentiality: The information collected from you will be coded, to 

prevent any person from identifying you.  Your identity will never be revealed.  The 

data collected from you will be kept confidential and only processed or aggregated data 

will be used for publication. 

Financial incentives:  You will not receive any payment for participating in this study. 

Authorization for publication of aggregated data: Results obtained after processing 

of the aggregated data will be published for scientific purposes and or presented to 

scientific groups.  However, your identity will never be revealed. 

Questions:  In case of any questions with regard to this study, you are free to contact: 

“Name of student/PI, mobile number, email ID” If you have any question or complaints 

with regard to your right as study participant you may contact Dr Harsha Hegde, 

Chairperson, Ethical committee of JNMC, 0831-2473777 Extension 4052. 

Legal rights: By signing this consent form, we are not waving any of your legal rights. 
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CONSENT STATEMENT 

I am making a voluntary decision to participate in the study “Prevalence of 

masked hypertension in children with chronic kidney disease and evaluation of 

left ventricular function” My signature below indicates that I have decided to 

participate and I have read the information provided above or the information provided 

above has been read to me in the language that I understand best.  I was given the 

opportunity to ask questions and that they have been answered to my satisfaction. 

 

Name of the participant: 

 

Signature or left thumb impression of the participant: 

 

Name of the witness: 

 

Signature or left thumb impression of the witness:  

 

Name of the investigator:   

 

Signature of the investigator: 
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ANNEXURE -II 

PROFORMA 

Subject number- 

IP NO- 

NAME- 

AGE- 

SEX- 

DATE OF DIAGNOSIS- 

 

DISEASE ONSET- 

 

 

HISTORY OF PRESENTING ILLNESS- 
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PAST HISTORY- 

 

 

ANTHROPOMETRY- 

 

CHILD'S 

PARAMETER 

OBSERVED EXPECTED PERCENTILE PERCENTAGE 

WEIGHT     

HEIGHT     

US:LS     

 

BP CENTILE CHART- 

 SBP (mm hg) DBP (mm hg) 

50th   

90th   

95th   

95+12th   
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 BLOOD PRESSURE READING BY MERCURY SPHYGMOMANOMETER-     

(mmHg) 

1. 

2. 

3. 

AVERAGE- 

 

AMBULATORY BP MONITOR FINDINGS 

 

AVERAGE SBP- 

 

AVERAGE DBP- 

 

BP LOAD- 

 

NOCTURNAL DIP- 

 

DIURNAL INDEX- 

GENERAL EXAMINATION- 

Pallor- 

Dehydration- 

Signs of rickets- 
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SYSTEMIC EXAMINATION- 

INVESTIGATIONS- 

 

Urine albumin  

S. Urea  

S.creatinine  

S. Albumin  

S. Cholesterol  

Hemogram  

Hemoglobin  

Packed cell volume  

RBC count  

Total leucocytes  

Platelets  

Peripeheral smear  

eGFR-       ml/kg/1.73m2 
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STAGE OF CHRONIC KIDNEY DISEASE- 

 Stage 1 Stage 2 Stage 3a Stage 3b Stage 4 Stage 5 

eGFR >90 60-89 45-59 30-44 15-29 <15 

       

ECHOCARDIOGRAPHY FINDINGS- 

Left ventricular systolic dysfunction- 

Left ventricular diastolic dysfunction- 

Left ventricular hypertrophy 

FINAL DIAGNOSIS- 

 

PRINCIPAL INVESTIGATOR 

JNMC,  

KAHER 

 

GUIDE 

JNMC, 

KAHER 
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ANNEXURE -III 

KEY TO MASTER CHART 

CSBP  -  Casual systolic blood pressure 

CDBP     -  Casual diastolic blood pressure 

Amb SBP -  Ambulatory systolic blood pressure 

Amb SBP -  Ambulatory systolic blood pressure 

Amb DBP -  Ambulatory diastolic blood pressure 

MH  -  Masked hypertension 

Noc Dip -  Nocturnal dip 

LVH  -  Left ventricular hypertrophy 

Hb  - Hemoglobin 

u. alb  -  Urine albumin 

UTI  -  Urinary tract infection 

SRNS  -  Steroid resistant nephrotic syndrome 

SDNS  -  Steroid dependent nephrotic syndrome 

PUJO  -  Pelvi ureteric junction obstruction 

VUR  -  Vesicoureteric reflux 
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ANNEXURE-IV MASTERCHART 
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tr
a

n
sp
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n
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1 PRAJWAL 15 M 5 124 80 130 84 n 20 NO 6.9 1 10TH-50TH 
LESS THAN 

3RD 
B/L SMALL KIDNEYS WITH PUJO yes 

2 ABHISHEK 11 M 
 

3A 
116 80 112 74 N 14 NO 11.8 2 10TH-50TH 

LESS THAN 

3RD 
SRNS no 

3 DIVYA 16 F 5 120 78 116 79 N 10 NO 8.3 TRACE 10TH-50TH 10TH-50TH b/l SMALL KIDNEYS yes 

4 BHAGYALAXMI 12 F 3A 124 80 126 90 N 8 NO 12 2 10TH-50TH 10TH-50TH SRNS no 

5 HARISH 6 M 4 98 66 95 67 N NO NO 10.4 1 3RD-10TH 10TH-50TH RECURRENT UTI no 

6 MAHEEN 5 F 4 106 64 110 76 N NO NO 5.6 2 3RD-10TH 
LESS THAN 

3RD 
B/L DYSPLASTIC KIDNEYS no 

7 AKASH 15 M 5 128 84 108 70 N 20 NO 6.5 TRACE 
LESS THAN 

3RD 
3RD-10TH STEROID DEPENDENT NS no 

8 RESHMI 12 F 5 122 82 126 92 Y 14 NO 6.3 1 3RD-10TH 3RD-10TH MENORRHAGIA no 

9 SUNIL 14 M 4 124 80 126 84 Y 10 NO 10 2 
LESS THAN 

3RD 

LESS THAN 

3RD 
STEROID DEPENDENT NS no 

10 SHABANA 16 F 2 118 74 122 80 Y 6 NO 11.5 2 10TH-50TH 3RD-10TH STEROID DEPENDENT NS no 

11 ATIF 5 M 5 100 70 95 67 N 5 NO 9.2 1 3RD-10TH 3RD-10TH URAEMIC ENCEPHALOPATHY no 

12 SUHANA 16 F 4 110 72 123 87 Y NO NO 11.9 2 50TH 10TH-50TH FSGS no 

13 ARUN 9 M 2 108 70 110 82 N NO NO 8.6 2 
LESS THAN 

3RD 

LESS THAN 

3RD 
HYDRONEPHROSIS no 

14 MAHESH 13 M 5 118 80 126 92 Y 10 NO 9.3 TRACE 
LESS THAN 

3RD 

LESS THAN 

3RD 
PUJ OBSTRUCTION no 

15 DEEPAK 17 M 5 114 70 112 90 N 5 NO 9.7 TRACE 
LESS THAN 

3RD 

LESS THAN 

3RD 
HYDRONEPHROSIS no 
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16 IRAPPA 17 M 5 108 72 113 76 N 6 NO 8.6 1 
LESS THAN 

3RD 

LESS THAN 

3RD 
SMALL KIDNEYS no 

17 PREETI 10 F 3B 114 70 122 90 Y NO NO 9 ABSENT 
LESS THAN 

3RD 

LESS THAN 

3RD 
JUVENILE NEPHROPHTHISIS no 

18 AJAY 4 M 4 106 60 110 82 N 5   10.5 ABSENT 
LESS THAN 

3RD 
10TH-50TH HYDRONEPHROSIS no 

19 MAKTUMSAB 12 M 2 110 76 124 88 Y NO NO 13.6 ABSENT 
LESS THAN 

3RD 

LESS THAN 

3RD 
HYDRONEPHROSIS SECONDARY TO VUR no 

20 PRADEEP 8 M 5 102 66 122 90 Y 10 NO 5.9 ABSENT 
LESS THAN 

3RD 

LESS THAN 

3RD 
MULTICYSTIC DYSPLASTIC KIDNEYS no 

21 SAMARTH 11 M 5 118 76 112 74 N 6 NO 11.6 ABSENT 
LESS THAN 

3RD 

LESS THAN 

3RD 

B/L HYDRONEPHROSIS SECONDARY TO 

VUR 
no 

22 VIRAJ 10 M 
 

3A 
106 70 124 84 Y 8 no 8.8 TRACE 10TH-50TH 10TH-50TH NEPHROTIC SYNDROME no 

23 LAKANNA 16 M 3B 118 70 116 80 N 10 mitral regurgitation 9.7 TRACE 
LESS THAN 

3RD 

LESS THAN 

3RD 
FULMINANT HEPATITIS no 

24 MEGHANA 6 F  3B 106 68 110 74 N 8 no 11.3 1 10TH-50TH 10TH-50TH NEPHROTIC SYNDROME no 

25 RAJDEEP 14 M 4 110 74 132 100 Y 5 NO 10.2 2 50TH 10TH-50TH HYDRONEPHROSIS BILATERAL No 

26 DIVIJA 9 F 3 106 70 116 79 Y NO NO 9.8 TRACE 10TH-50TH 
LESS THAN 

10TH 
HYDRONEPHROSIS SECONDARY TO VUR no 

27 SIDDIQ 5 M 4 100 62 95 67 N NO NO 11.2 ABSENT 10TH -50TH 
LESS THAN 

3RD 
NEUROGENIC KIDNEY WITH PUJO no 

28 AYESHA 14 F 2 110 74 112 70 N NO NO 10.5 1 
LESS THAN 

3RD 
10TH-50TH VUR WITH PUJO no 

29 PAVAN 14 M 1 102 70 116 79 N NO NO 8.9 TRACE 
LESS THAN 

3RD 
10TH-50TH STEROID DEPENDENT NS no 

30 SAMRUDDHI 10 F 1 114 76 112 76 N NO NO 9.9 ABSENT 
LESS THAN 

3RD 
10TH-50TH STEROID DEPENDENT NS no 

 


	Microsoft Word - 0.1 Certificates (9)
	Microsoft Word - 0.1 Certificates (9)
	Microsoft Word - 0.1 Certificates (9)

