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Abstract: In contrast to adults where hypertension is a leading cause of chronic kidney disease, 

in pediatrics, hypertension is predominantly a sequela, however, an important one that, like 

in adults, is likely associated with a more rapid decline in kidney function or progression of 

chronic kidney disease to end stage. There is a significant issue with unrecognized, or masked, 

hypertension in childhood chronic kidney disease. Recent evidence and, therefore, guidelines 

now suggest targeting a blood pressure of <50th percentile for age, sex, and height in children 

with proteinuria and chronic kidney disease. This often cannot be achieved by monotherapy 

and additional agents need to be added. Blockade of the renin angiotensin aldosterone system 

represents the mainstay of therapy, although often limited by the side effect of hyperkalemia. 

The addition of a diuretic, at least in the earlier stages of chronic kidney disease, might help 

mitigate this problem.
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Introduction
Chronic kidney disease (CKD) has been suggested to affect 15–74.7 children per mil-

lion globally; however, no data is available on the rates of CKD in North  American 

children.1 Although CKD is relatively rare in children as compared with adults, 

hypertension (HTN) is highly prevalent. The prevalence of HTN is tenfold higher 

than in the general pediatric population and known to increase as children progress 

through the stages of CKD, so that by the time they are on dialysis, 70% of them will 

be hypertensive.2,3 CKD and HTN are intrinsically linked. As a primary regulator of 

blood volume, kidney function is critical to the maintenance of blood pressure (BP). 

Thus, decreased kidney function may be directly related to increased BP. There are 

now many studies demonstrating an interaction between CKD and HTN, with HTN 

likely hastening the progression of CKD toward end-stage renal disease.4–6 Addressing 

HTN may well prevent or abrogate this decline in renal function and has, therefore, 

become imperative in the management of CKD. What is especially concerning in the 

pediatric population, however, is that HTN often goes unrecognized – masked – or is 

inadequately controlled.4,7–9 As well as being an associated feature and complication 

of CKD, and an independent risk factor for CKD progression, HTN also contributes 

to cardiovascular mortality in these children.4,10–12

Due to abnormal vascular regulation in the setting of fluid overload, increased car-

diac output and peripheral vascular resistance alone or in combination can lead to HTN 
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in CKD. The renin angiotensin aldosterone system (RAAS) 

activation, due perhaps to intrinsic renal tissue damage with 

areas of hypoperfusion, leading to angiotensin II-mediated 

vasoconstriction, salt and water retention, and sympathetic 

hyperactivity all contribute to HTN in CKD.13

Adopting best practices for monitoring and controlling BP 

is crucial to improve the management of HTN and prevent 

future end-organ damage. However, diagnosing and manag-

ing HTN in pediatric CKD patients remains a challenge. 

When HTN is diagnosed, antihypertensive drugs, including 

angiotensin converting enzyme (ACE) inhibitors, might offer 

renoprotection and delay the progression of CKD, especially 

in proteinuric states; however, their use in CKD is often lim-

ited by side effects such as hyperkalemia.14–16 Dietary restric-

tion and monitoring is also a factor in managing HTN, but 

has proved difficult to control in the pediatric population.17–19

Definitions of HTN and CKD in 
children
CKD is characterized by a long-term, progressive loss of kid-

ney function, ultimately resulting in end-organ failure.20 The 

International Society of Nephrology Kidney Disease Improving 

Global Outcomes (KDIGO) guideline has defined pediatric 

CKD in terms of progression through five stages (Table 1).21,22 

A wide variety of biomarkers have been used to illustrate the 

loss of kidney function in CKD. Glomerular filtration rate 

(GFR), serum creatinine, and cystatin C, are classically used 

as biomarkers for renal failure. More recently, biomarkers 

including KIM-1, LFABP, NGAL, and IL-18 have been tested 

as markers of kidney damage, and may prove useful in the 

future in defining CKD patients at greater risk for progression.23

The North American Chronic Kidney Disease in Chil-

dren (CKiD) study established that an estimated glomerular 

filtration rate (eGFR) between 30 and 75 mL/min/1.73 m2 

is a useful guideline for indicating high risk for progression 

from CKD to end-stage renal disease.22

The most widely accepted def inition of pediatric 

HTN was outlined in the Fourth Report on the Diagnosis, 

 Evaluation, and Treatment of High Blood Pressure in Chil-

dren and Adolescents. According to these guidelines, HTN 

in children is defined as an average systolic or diastolic BP 

equal to or above the 95th percentile for age, sex, and height, 

as measured on three or more occasions. Pre-HTN in children 

is characterized by average readings between the 90th and 

95th percentile.24,25

Prevalence of HTN in children with 
CKD
HTN in children is rare, with a prevalence of 3%–9%; how-

ever, in children with CKD, the prevalence rises to 50%.4,8,26,27 

The etiology of HTN in children varies depending on the age 

of diagnosis. Neonates and infants most commonly have HTN 

due to renovascular diseases such as renal venous thrombosis 

or renal artery stenosis, and other renal parenchymal diseases. 

HTN is probably more prevalent in preterm neonates, with 

the presence of umbilical lines, postnatal acute kidney injury, 

patent ductus, intraventricular hemorrhage, and chronic 

lung disease, all being associated with HTN.28–30 In children 

and adolescents, intrinsic renal parenchymal disease and 

renovascular disease are the most common causes of HTN.7 

Secondary HTN is most common earlier in childhood, while 

adolescents and adults more commonly present with essential 

HTN.5,31 Primary HTN is strongly correlated with overweight 

in childhood.31 Children with CKD most often present with 

secondary HTN, as BP elevation is a common consequence 

of renal damage and decreased renal function.5

The Kidney Disease Outcome and Quality Initiative 

found the prevalence of HTN in children with CKD to be 

70%,32 and it may even be as high as 80% in those with 

stage IV and V CKD.32 However, there is a high degree of 

variability across studies in terms of the rates of HTN in 

children with CKD. The CKiD cohort, comprising children 

with CKD across 43 centers in North America, demonstrated 

that 54% of children met the criteria for HTN when BP was 

measured through casual measurements.7,8 Of those meeting 

the criteria for HTN, half were previously undiagnosed or 

had uncontrolled HTN, while the other half had controlled 

HTN.7,8 A more recent study of the CKiD cohort found that 

52% of patients whose BP was measured by ambulatory 

blood pressure measurement (ABPM) met the criteria for 

HTN.27 Furthermore, the North American Pediatric Renal 

Transplant and Collaborative Studies (NAPRTCS) registry 

determined that 48% of children met the criteria for HTN 

at baseline.4,7

The prevalence of HTN is further increased in children on 

dialysis. In the NAPRTCS registry cohort, 76% of children 

Table 1 CKD stages in children

Stage GFR description eGFR  
(mL/min/1.73 m2)

I Normal or elevated ≥90
II Mildly decreased 60–89
III Moderately decreased 30–59
IV Severely decreased 15–29
V Kidney failure <15

Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular 
filtration rate; GFR, glomerular filtration rate.
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on chronic dialysis had HTN, 57% of which were cases of 

uncontrolled HTN requiring further investigation to direct 

management.33,34

Pathophysiology of HTN in CKD
HTN is rarely a direct cause of CKD in children, in contrast 

to adult populations; however, it likely contributes to its 

progression.6,13 Increasing BP has been correlated with CKD 

progression in children.4,5,35 HTN is considered a marker for 

disease severity in CKD and is a risk factor for accelerated 

deterioration of kidney function as well as for cardiovascular 

disease.35,36 HTN increases with decreased eGFR and results 

in decreased filtrate production. As such, the kidneys are 

unable to excrete the volume needed to maintain normal BP.6

The sympathetic nervous system plays a critical role at 

the level of the kidneys with the progression and persistence 

of pediatric HTN. Sympathetic hyperactivity has been noted 

in CKD and is thought to be mediated by excess free radical 

formation, reduced nitric oxide (NO) bioavailability, and 

excessive production of angiotensin II.37,38 Free radicals 

are reactive molecules produced from oxidative stress that 

induce HTN by increasing cranial sympathetic outflow.38 

The sympathetic system then acts on afferent arterioles of 

the kidney causing vasoconstriction, resulting in decreased 

GFR.38 NO has a tonic inhibitory role in the maintenance of 

vascular tone. In hypertensive patients, an imbalance exists 

between NO – a vasodilator – and other vasoconstrictors.38 

NO is also known to increase renin, the precursor for the 

RAAS. The RAAS involves several players: renin is released 

by juxtaglomerular cells in the kidneys in response to low 

BP, causing cleavage of angiotensinogen (precursor made in 

the liver) to angiotensin I. Angiotensin I is, in turn, converted 

to angiotensin II by ACE in the lungs. Angiotensin II is a 

vasoconstrictor that accumulates in patients with CKD, and 

results in a variety of downstream effects causing increased 

BP. Angiotensin II acts on the zona glomerulosa of the adre-

nal cortex to release aldosterone in order to increase water 

absorption and sodium uptake from the distal convoluted 

tubule and the collecting duct;39 alters baroreceptor reflexes 

to higher set points resulting in potentiation of  the effects of 

noradrenaline in the sympathetic nerve terminal;38 and stimu-

lates the release of antidiuretic hormone from the pituitary to 

increase water uptake and associated blood volume.40,41 ACE 

inhibitors, which block the formation of angiotensin II from 

angiotensin I, can reduce muscle sympathetic nerve activity 

in patients with CKD.38

HTN, nephron mass, and proteinuria are the three main risk 

factors for CKD progression.42 These factors are  intimately 

linked and have compounding effects on one an other. Loss 

of nephron mass leads to glomerular hyperfiltration and 

increased GFR.42 Increasing protein in the urine (proteinuria) 

is caused either by damage to the glomerular capillary wall or 

by decrease in tubular reabsorption of protein leading to further 

destruction of the renal tubular cells (as exposure causes inter-

stitial inflammation and subsequent fibrosis).43,44 Proteinuria 

is common in pediatric CKD. Sixty-two percent of the CKiD 

cohort was found to have significant proteinuria associated 

with a lower GFR.45 Albuminuria has also been demonstrated 

to be an independent risk factor of pediatric HTN.46

Due to abnormal vascular regulation in the setting of 

fluid overload, increased cardiac output and peripheral vas-

cular resistance alone or in combination can lead to HTN in 

CKD. RAAS activation, due perhaps to intrinsic renal tissue 

damage with areas of hypoperfusion, leading to angiotensin 

II-mediated vasoconstriction, salt and water retention, and 

sympathetic hyperactivity all contribute to HTN in CKD.

Salt intake, HTN, and CKD
Animal and human studies have shown that HTN in CKD is 

associated with decreased salt excretion.47 This may be the 

result of sympathetic nervous system and RAAS activity 

decreasing salt excretion through the action of angiotensin 

II.37–39 Nephron and tubular damage and associated declin-

ing renal mass in CKD also leads to altered or inappropriate 

sodium chloride handling in the distal nephron and endothe-

lial dysfunction, further impairing salt excretion.47 Decreased 

GFR also ultimately reduces the amount of filtrate at the 

tubules available for excretion.6 Therefore, with a decreased 

capacity of excretion of sodium, there is an elevated amount 

of sodium in circulation and this leads to volume expan-

sion.6,38 Consequently, salt intake can be viewed as a direct 

regulator of BP. In children without CKD, each 1000 mg/

day sodium intake has been associated with a 1.0 mmHg 

increase in systolic BP.48 As expected, systolic and diastolic 

BP reduced significantly after reducing salt intake and there 

was a greater chance of HTN in children with higher sodium 

diets (odds ratio=2).48,49 In CKD, this reduction in BP was 

accompanied by a reduction in proteinuria.50 As such, reduced 

salt diets are recommended in children with HTN and CKD.50

Obesity and metabolic syndrome: 
risk factors for CKD in the pediatric 
population
Obesity in children continues to be on the rise, with a pre-

dicted increase of 40% in the next decade.51 The National 

Health and Nutrition Examination Survey data showed that 
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since 1976–1980, obesity has doubled among preschool 

children 2–5 years of age and tripled among children and 

adolescents 6–19 years of age.52,53 The most recent National 

Health and Nutrition Examination Survey data from 2007 

to 2008 showed 10% of infants and toddlers <2 years of 

age had a weight-for-height ≥95th percentile, and 17% of 

children aged 2–19 years had a weight-for-height ≥95th per-

centile.54–56 In the USA, the prevalence of obesity was 17% 

from 2011 to 2014 in the pediatric population.57 In Europe, 

an estimated prevalence of 20% of children and adolescents 

are overweight, with one-third of these being considered as 

obese.58 A study conducted in Canada over a 20-year period 

found that pediatric nephrology patients had an increased 

weight compared to the normal population, with consistently 

higher body mass index (BMI) z-scores (average +0.72).59

A high BMI is known to be associated with a low eGFR 

and an increased prevalence of CKD in the pediatric popula-

tion.51,60–63 Obesity, or increased BMI, can now be considered 

as a risk factor not just for cardiovascular disease and diabe-

tes, but also for CKD.51,64 The increase in CKD in those who 

are obese is thought to be in part due to increased metabolic 

demands which, in turn, lead to a compensatory glomerular 

hyperfiltration injury in the kidney.51,65 This is now termed 

obesity-related glomerulopathy, and it has been speculated 

that a decrease in the number of functional nephrons might 

also be implicated in the pathogenesis.65,66 Obesity can also 

lead to RAAS activation along with many other metabolic 

pathways leading to HTN and the metabolic syndrome.67,68

Metabolic syndrome is defined by three metabolic 

abnormalities such as obesity, elevated BP, low high-density 

lipoprotein cholesterol, hypertriglyceridemia, and hyperglyce-

mia.68 The prevalence of metabolic syndrome in adolescents 

was 4.5% from 1994 to 2004, as reported in the US National 

Health and Nutrition Survey data.68 It is estimated from the 

CKiD study that 13% of children with CKD had metabolic 

syndrome.68,69 The strong relationship between metabolic 

syndrome and CKD has become increasingly identified.70–72

Although obesity is increasingly prevalent, it is prevent-

able and treatable. Awareness of healthy lifestyles is a key 

factor in the prevention and treating of obesity in the pediatric 

population.73 Risk modification with body weight reduction, 

specialized obesity management clinics, antiobesity medi-

cations such as orlistat, and surgical options such as gastric 

banding or bypass remain the therapeutic options.74–76 How-

ever, it is important to be aware that orlistat may lead to renal 

impairment.74,77 In response to this global epidemic, public 

health interventions have been made by renal associations 

such as the International Society of Nephrology.51

Uric acid and its effect on HTN and CKD
The kidneys also play a vital role in purine breakdown, lead-

ing to production of uric acid. Declining kidney function 

inhibits normal clearance of purines, resulting in increased 

uric acid levels.78 Inherited disorders of purine metabolism 

are the most common cause of hyperuricemia in children.79 

Hyperuricemia and CKD are tightly linked, as uric acid 

accumulation is associated with HTN, metabolic syndrome, 

and microalbuminuria, all of which are also risk factors for 

CKD progression.80,81 Children usually exhibit increased 

excretion and clearance of uric acid as compared to adults, as 

evidenced by higher fractional excretion of uric acid.78 This 

decreases and normalizes with age, as a result of decreased 

tubular reabsorption or increased renal tubular secretion of 

uric acid.82

In children with CKD, there is an association between 

hyperuricemia, elevated BP, obesity, and renal dysfunction 

(reduced eGFR and albuminuria).79 Seventy percent of those 

with an eGFR <60 mL/min/1.73 m2 had hyperuricemia, com-

pared to 34% of those with an eGFR >60 mL/min/1.73 m2.79  

Furthermore, 61% of those children with HTN had hyper-

uricemia, in contrast to 43% of normotensive patients. 

Hyperuricemia is thought to lead to renal arteriolopathy 

and HTN through a combination of inhibited endothelial 

cell proliferation, RAAS activation, vascular smooth muscle 

cell proliferation, and reduced endothelial NO levels.79,83,84

A more recent study from the CKiD group also suggests 

that hyperuricemia may speed up the progression of CKD,85 

raising the intriguing question as to whether targeting uric 

acid might be another renoprotective strategy. In hyperuri-

cemic hypertensive patients, treatment with allopurinol has 

been shown to slow GFR decline and is associated with 

a reduced risk of cardiovascular morbidity.86 Allopurinol 

obstructs the production of hepatic urate by acting as a 

competitive inhibitor of xanthine oxidase.79,86 However, allo-

purinol can also lead to hypersensitivity reactions in children, 

and should be prescribed with cautious regard for dose.87

Effect of HTN on end organs
HTN can have detrimental effects on end organs, including 

the kidneys, eyes, and heart. HTN leads to kidney damage 

and progression of CKD, causes hypertensive retinopathy 

and resultant visual deficits,88 and results in an array of car-

diovascular effects, including thickening of the heart muscle. 

This increase in heart muscle mass causes left ventricular 

hypertrophy (LVH) through overexertion of the myocardium, 

as demanded from the increased BP and afterload.36 In the 

pediatric population, carotid intimal medial thickness is 

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of Nephrology and Renovascular Disease 2017:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

209

HTN in pediatric patients with CKD

 correlated with left ventricular mass index (LVMI), indicat-

ing the implications of HTN.89

LVH may be evident in hypertensive children with 

CKD.5,9,36,89–92 Twenty percent of children in the CKiD cohort 

with CKD stage II–IV exhibited LVH.9 Confirmed HTN and 

masked HTN were the strongest predictors of LVH in chil-

dren with CKD.9 However, LVH also exists in normotensive 

children with CKD (up to 49%), and is positively correlated 

with LVMI and systolic BP.90 Treating BP can cause regres-

sion of LVH.93,94

Interestingly, pediatric patients with HTN were also found 

to have decreased performance in a variety of cognitive tests 

relative to their normotensive counterparts.91,92

Monitoring for HTN in children 
with CKD
Appropriate BP management is critical for reducing the risk 

of mortality in CKD.95 Diagnosis and monitoring of HTN 

depends on accurate BP measurements; however, this is 

complicated in patients with CKD due to disease-induced 

alterations in diurnal BP rhythms.5,96

There are three commonly used ways of monitoring BP: 

casual BP measurement, self-measured BP, and ABPM. 

Precise recordings in children are difficult with casual BP 

measurements, as it is often challenging for the child to sit 

still for the 5 minutes needed to obtain recordings. With 

self-measured BP measurements, reliability of data is low.5 

Therefore, ABPM is considered to be the best way of defining 

and determining HTN status in pediatric patients with CKD. 

ABPM provides diurnal BP rhythm and BP variability by 

recording measurements over a 24-hour period, and allows 

for identification of white coat (more common in children vs. 

adults) and masked HTN.97 Identification of masked HTN is 

critical in children with CKD, as it has been associated with 

high LVMI and carries a worse prognosis.97,98 Twenty-four 

hour BP measurements are thus an important tool in deter-

mining the prognosis of pediatric patients with CKD and 

planning management.

In children from the CKiD cohort with an eGFR of 30–90 

mL/min/1.73 m2, 42% were normotensive, 4% had white coat 

HTN, 35% had masked HTN, and 14% had ambulatory HTN. 

BP load was elevated in 52%, while mean BP was elevated in 

only 32%. Creatinine ratio change was also associated with 

39% higher odds of having an abnormal ABPM.27 Even in 

children not previously diagnosed with HTN and not on anti-

hypertensive medications, 57% were found to have ambula-

tory HTN.99 Collectively, these studies illustrate that masked 

and undiagnosed HTN is still common in pediatric patients 

with CKD. In the case of prolonged failure of diagnosis, this 

HTN could lead to drastic effects on the patients’ end organs.

Of note, more recent literature has shown that ABPM can 

actually have effects on BP, especially diurnal BP. Disturbed 

sleep and reduced physical activity have both been shown to 

correlate with nocturnal BP dipping. It has been found that 

when wearing an ABPM, patients spent less time in bed at 

night, were more restless during those hours, and had reduced 

sleep efficiency in general.96 During the day, patients were 

more sedentary while wearing the monitor. In CKD patients, 

it is common to have a loss of the typical nocturnal decline in 

BP by 10%–20%, as seen in healthy individuals.96 This loss is 

common in patients with CKD, and is associated with LVH 

and adverse cardiovascular events.47,96 Increased BP vari-

ability is related to worse outcome, particularly in patients on 

dialysis who are subject to marked BP swings.97 Therefore, 

ABPM may influence nondipping in patients with CKD, and 

physicians should be cautious in determining the prognostic 

significance of the dipping phenomenon. It is also of note 

that young females have been found to exhibit significantly 

less systolic and diastolic BP variability compared to young 

males, and older children exhibit increased systolic BP vari-

ability compared to younger children.99

Treatment
Managing HTN and CKD through interventional treatment 

is essential for the improved prognosis of pediatric patients. 

Antihypertensive intervention may be critical in preventing 

end-organ damage.97 There is no definitive guide, but many 

agencies have put forward guidelines over the past 10 years 

on the management of HTN in CKD. The American Acad-

emy of Pediatrics Fourth Report suggests the target BP for 

CKD patients is below the 90th percentile.100 The European 

Society of Hypertension more recently defined a target BP 

reduction to <75th percentile for nonproteinuric CKD and 

<50th for proteinuric CKD.101 KDIGO guidelines indicate that 

antihypertensive therapy should be initiated immediately for 

children with CKD with a BP over the 90th percentile.7,102 

KDIGO now also recommends targeting BP <50th percentile 

for children with CKD and proteinuria.102 These guidelines 

are summarized elsewhere.103 Treatment regimens depend 

on the degree of HTN, presence of end-organ damage, and 

the progression of CKD.5 Children with a BP over the 95th 

percentile without CKD are recommended to initially begin 

with lifestyle modifications (i.e., weight control, healthy 

diet, sodium reduction, and maintained exercise).5,53 Dietary 

adherence is a factor that can be increasingly difficult to 

control in the pediatric population, but should be a priority to 
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the physician.17–19 However, the first-line therapy for HTN in 

children with CKD is RAAS-acting agents. Children receiv-

ing RAAS-acting agents had better BP control than those 

receiving other classes of anti-HTN medication.8

The main drug therapy used in children with HTN and 

CKD consists of ACE inhibitors. Strict BP control and limita-

tion of proteinuria with ACE inhibition can slow the progres-

sion of CKD.79 Along with angiotensin receptor blockers, the 

two drugs can improve cardiovascular and kidney outcomes. 

Combination therapy is suggested to provide a greater 

antiproteinuric effect than monotherapy.104 With pediatric 

patients, a lower range of dosing per body weight is required 

in prescribing drug therapy, and monitoring drug side effects 

throughout usage is essential. Currently, all antihypertensive 

medication doses are prescribed through the adoption of 

adult doses. Since the passage and implementation of the 

Food and Drug Administration Modernisation Act of 1997 

and Best Pharmaceutical for Children Act shortly thereafter, 

USA has generated sufficient data to conclude that most 

classes of anti-HTN medications may permit approval for 

pediatric use.5,7 The four anti-HTN medications found to be 

safe and effective in children are Lisinopril (ACE inhibitor), 

Bisoprolol (beta-1 adrenergic receptor blocker), Amlodipine 

(long-acting dihydropyridine calcium channel blocker), and 

Enalapril (ACE inhibitor). Felodipine (dihydropyridine cal-

cium channel blocker) has also shown promising effects.105–110

Often a single agent will be insufficient to achieve cur-

rently recommended targets for BP in children with CKD, 

and multiple agents may be needed. In order to achieve the 

recommended target of BP <50th percentile in proteinuric 

CKD children, as found in the Effect of Strict Blood Pres-

sure Control and ACE Inhibition on Progression of CRF in 

Pediatric Patients trial,111 at least 50% of children will require 

additional agents.13

The use of diuretics, particularly thiazides, seems prudent 

in the setting of volume or fluid overload. Adult guidelines, 

published by the Eighth Joint National Committee, state that 

a thiazide diuretic, RAAS inhibition (ACE inhibitor or angio-

tensin receptor blockers), and a longer acting calcium channel 

blocker are equal as first-line agents for HTN; however, in 

those with proteinuric CKD, RAAS blockade should be used 

first.112 In the earlier stages of CKD, thiazides may be effec-

tive; however, classically, it is taught that their effectiveness 

decreases once the GFR drops below 60 mL/min/1.73 m2, 

and they are ineffectual in CKD stages IV and V, where 

furosemide may be a better choice. Diuretics likely have 

both volume and some direct vascular effects.113 Initial effect 

of thiazides is on reducing the extracellular fluid volume 

overload and cardiac output, possibly due to a decrease in 

peripheral vascular resistance, the other important contributor 

to BP.114 It should also be noted that the BP-lowering effects 

of hydrochlorothiazide may take some time, only becoming 

maximally evident by about 4–6 weeks on the drug,115 and fur-

thermore, hydrochlorothiazide exhibits a flat dose–response 

curve with no significant gains in terms of BP control seen 

by increasing the dose.114 All the relevant pediatric studies 

of thiazides included a beta-blocker, and none of them could 

differentiate as to which agent was providing the effect on 

BP.105,116 Thiazide use may result in increased risk of hypo-

kalemia; however, this may prove beneficial, as it may offset 

the hyperkalemia caused by RAAS blockade.

Conclusion
CKD and HTN are intimately linked to one another, and act 

synergistically to cause further decline in renal function. 

Often masked or under-recognized, HTN presents an impor-

tant target for treatment and renoprotection. ACE inhibitors 

and other medications affecting the RAAS are the best drug 

therapies in pediatric patients with HTN and CKD to date. 

End-organ damage can be detrimental to the patient and 

should always be screened for. Monitoring BP is essential 

for tracking progression of CKD, particularly through the 

ABPM method in the pediatric HTN population.
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