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Hypertension

Neonatal hypertension (HITN) has been reported in 0.2% of
healthy term neonates compared to 0.8 to 3% in NICU-admitted
neonates.”” However, its incidence in very low birth weight
(VLBW) neonates with bronchopulmonary dysplasia (BPD)
varies from12% to40%. HTN may be detected during NICU stay
or may appear after discharge. In high risk neonates with BPD,
HTN canappear from 15 days to 15 months of postnatal age.’

Definition

In newborns, normal blood pressure (BP) varies with gender,
birth weight and gestational age. After initial decrease in BP in
1" three hours, it increases rapidly during 1" two weeks. The
systolic blood pressure (SBP) increases by 2.2 to 2.7 mm Hg/ day
and diastolic blood pressure (DBP) increases by 1.6 to 2.0 mmHg
per day duringinitial five days, thereafter they increase by 0.2 to
0.3 and 0 to 0.2 mmHg/ day, respectively.” Rate of rise of BP in
pretermneonates is more than term neonates.

Inneonates, HTN is defined as per PCA (GA at birth + postnatal
ageinweeks).

* Stage1:BP>95" to 99" percentile +5mmHg

* Stage2:Blood pressure>99" percentile + 5mm Hg

Measurement of BP*’
Intra-arterial BP monitoring is the gold standard method and is

recommended in sick neonates. However, in relatively stable
neonates oscillometric method is commonly used.’This method
has good correlation with intra-arterial BP. The 4" task force on
HTN recommended a BP cuff size of 4x8 cm’size for neonates."
Neonatal BP cuffs come in different sizes (# cuff size number1:3
to6cm; #2: 4 to 8 cm; #3; 6 to 11 cm; #4: 7 to 13 cm; #5: 8 to 14 cm)
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but one has to use appropriate BP cuff whose bladder length
should cover 75% to 80% of arm circumference and whose width
toarmcircumferenceratiois0.44to 0.55.

Method of non-invasive BP measurment’

* Measure BP one and half hour after feeding or medical
intervention/procedure

* Tie appropriate size BP cuff on right upper arm. Wait for 15
minutes.

* Babyshouldbeasleep or quietly awake.

e Takemeanofthreereadingstakenattwominuteintervals.

Riskfactors

Antenatal risk factors: Small for gestational age, LBW, infants
borntomotherswith preeclampsiaand cocaineintake.
Postnatal risk factors: History of umbilical arterial or venous
catheterization, intake of drugs e.g. steroids, caffeine,
theophylline, phenyephrine. Around 2.6% of neonates with
history of NICU stay developed HTN within 3 years of
discharge.’

In neonates with risk factors, BP should be checked at discharge
from NICU and at 1™ visit. If infantis normotensive then monitor
BP sixmonthly.

The causesof HTN arelisted in Table12.1.
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Table12.1: Causes of neonatal HTN***"

Renovascular Renal artery stenosis, renal venous thrombosis,
thromboembolism, renal artery compression, acute kidney
injury, acute tubular necrosis, interstitial nephritis,
hemolytic-uremic syndrome, nephrolithiasis, congenital
nephritic syndrome, CAKUT (congenital anomalies of
kidney and urinary tract e.g. polycystic kidney diseases,
ureteropelvicjunction obstruction, renal hypoplasia)

Pulmonary Bronchopulmonary dysplasia

Cardiovascular | Coarctation of aorta, interrupted aortic arch, patent ductus
arteriosus (PDA), fibromuscular dysplasia, post PDA

ligation

Endocrine Congenital adrenal hyperplasia, hyperaldosteronism,
hyperthyroidism

CNS Intraventricular hemorrhage, subdural hematoma, raised
intracranial pressure

Tumors Wilms tumor, neuroblastoma

latrogenic Pain, umbilical artery and vein catheterization, total
parenteral nutrition

Drugs Dexamethasone, phenylephrine, caffeine /theophylline,

vasopressors,indomethacin, hypervitaminosis D

Miscellaneous | Hypercalcemia, closure of anterior abdominal wall defects,
ECMO, birth asphyxia, adrenal hemorrhage

Idiopathic

Whichreference charttouse?

Defining HTN is a cumbersome task as there is lack of
comprehensive normative data. Zubrow et al developed
reference curves defining mean BP (+ 95% confidence limits) for
different gestational ages (22 to 42 weeks), PCA (24 to 46 weeks),
birth weights (750 to 4000 g) during first 99 days of age and
found significant correlation of BP with PCA.’ Similarly Pejovic
et al had given reference values for BP in neonates i.e. mean
(£95% confidence limits) for neonates with GA from 24 to 44
weeks and birth weight from 500 to 5000gm.”

As there is scarcity of data for defining and staging persistent
hypertension, Dioene et al did pooling of available data and
generated BP values after two weeks of age in neonates of 26 to
44weeksof PCA.



We use Zubrow’s charts for first two weeks of age and Dioene’s BP
percentiles thereafter for management of HTN.

Clinical features™”*

In most neonates, HTN is an incidental finding detected during
routine BP measurement. The signs and symptoms of HTN
overlap with other neonatal illnesses. Clinical features include
feeding difficulties, unexplained tachypnea, apnea, lethargy,
irritability and seizures. Features of severe hypertension
include hypertensive retinopathy, left ventricular hypertrophy,
congestive cardiac failure, seizures, stroke and renal
dysfunction. Neonates with risk factors need meticulous BP
monitoring. In case of persistent hypertension, pediatric
nephrology and cardiology consultation must be taken.

Diagnostic work up**”’

Itinvolves detailed history taking, examination and laboratory
investigations (Table12.2).

Table12.2: Evaluation of neonatewith HTN

History Antenatal risk factors, perinatal insult, NICU procedures and
neonatal morbidities

Examination | Peripheral pulses, radio-radial and radio-femoral delay, 4
limb BP, heart murmur (cardiac causes), any lump in
abdomen (palpable kidney), bruit in lumbar area (renal
causes), genital hyperpigmentation (congenital adrenal
hyperplasia), dysmorphic features

Laboratory Serum sodium, potassium, calcium, urine RBC, urine
investigations | routine (albumin/RBC), protein/creatinine, renal function
test, fundus, ECG, CXR, USG kidney, renal and aortic
Doppler study, echocardiography.

Investigations depending on the cause

Treatment®

Management of HTN includes correction of iatrogenic causes,
control of BP with antihypertensive drugs (Table 12.3) and
treatmentof underlyingaetiology (Figure 12.1).

Treatmentisindicated if:

1. Stage2HTNor

2. Stage1 HTN with presence of underlying secondary cause
orsymptomsor



AIIMS Protoc

Ayo1X03 9pTURAD aprssnidonu
I0j IOjIUOW ‘dInfrej  [eudy | uorsnjup (esomxap o gur) uruw /3y /31 g-¢ 70 AL wnipog
am Aep/By/3wz016z0| 1930
eIpIedAyoe) [euorsedd | Apmoyy asop /3 /3w 9°0-1°0 Al aurzZe[eIpAp] SIOJR[IPOSEA
ao Kep /3y /3wg-1| 110 auojoeorrdg
ard Kep /33 /Swrg-T| [e10 PPIzenIoyd0IpAH
$93A[01}03[9 T0JTUOIA! arga Kep /3y /3w og-01| T1RIO 9PIZERIYI0I0[YD) oRInI(]
erpredAperq 2 uoissaxdep gND | Sal-ag Aep /3y /3w 1-¢ Al SUIPIUO[D) | ISIUOSE D [eTIUd))
uorsnyuy uorsnyururw /3y /Sow -1 Al surdrpresrN
(p /93 /3w 9 xeur) I9XD0[q [Puueyd
erpIedAyoe) asned AeJy ao asop/ 3 /3w gpo1go0| 1e10 surdiporury wnied
add
Ul PIOAY ‘d)el }Ieay IOJuoN | Sal-agd | Aep /Sy /Sw g xewssop /3 /3w 0'1-6'0| [eIO [orouexrdorg
uorsnjuy Iy /3y /3w g-ggouosnyur | AJ
sal-ag |Lep /Sy /3w o1 xewasop /83 /Sw o' 1-¢'0| [eIO [o[e3aqe | 3sruoSejue g+n0
gL T /ur
/SWOESYAD YIIM S9jeuUOoSU Ul
9SN JOU O(J "SISOUD)S AI9}I0 [RUDT
‘SaI[euwIoue UdJIe DI}IOE ‘Sjuejur
wrejerd ur asn proay YN
pUE SUIUNESId WNIdS IO0}UOIA
‘sonjeInIp SurA1adai J1 A[peroadsa
‘dg ur doxp prder osne> Aepy ag Aep /33 /3w 90-80°0| [BIO [udefeuy [ sIoNqIUIEDV
judwwro)) | [eArdjuy aso( |anoy sse[) Sniq

S3nIp aa1suayrad Ay-ijue pasn A[uowro) :ggIaqelL



BP >95th percentile for the
PCA on 3 separate occanions'

Normotensive

Stage 1- HTN BP 95th to 99th percentile +5 mmHg
Stage 2-BP >99th percentile +5 mmHg

v

History, examination and targeted investigations

Features of end organ
damage’

No

v v

* Stage 2 HTN or
¢ Persistent stage 1 Stage 1 HIN

v 4

e M A
Treatment
Remove iatrogenic causes if possible (e.g. pain, steroid, vasopressors, UAC).

Acute severe HTN - IV drugs (hydralazine, nitroglycerine, labetalol).

Mild to moderate HTN - Oral drugs (Ca channel blockers, beta blocker, ACE inhibitor, diuretics).
Monitor BP - Stage 2 HTN - weekly; stage THTN -:fortnightly until controlled and every 4-8 weekly
\thereafter.

1. Use appropriate size cuff (covers 3/4th of arm circumference and 50% of limb length)
2. Features of end organ damage- LVH, CCF, renal dysfunction, retinopathy, seizure/stroke
3. Incase of severe and persistent HTN- Pediatric cardiology and nephrology consultation

Figure 12.1: Algorithmic approach to neonatal hypertension (HTN).
PCA-post conceptional age, LVH- left ventricular hypertension,
CCF-congestive cardiac failure, UAC- umbilical artery catheter.

3. Persistence of BP>95" percentile (asymptomatic) more than
4to6weeks

Goal of treatment

1. ToreduceBPto<95thpercentileforage

2. To reduce BP <90th percentile, if evidence of end organ
damage or if a comorbid conditions (e.g. renal cystic
disease) are present.
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Hypertension with severe symptoms i.e. hypertensive
emergency has to be treated with IV drugs like sodium
nitroprusside, labetalol or hydralazine. The goal of treatment is
toreduce MAP to 95" percentile gradually over 36 to48 hoursi.e.
25% reduction in increased MAP (difference between observed
MAP and 95" percentile) is to be done over first 8 hours and rest
75 % reduction over next 36 to 48 hours. After initial control of
hypertensive crisis, an oral antihypertensive drug is instituted
within 12 hours of parenteral therapy and later is gradually
withdrawn overnext12-48 hours.

Daily monitoring of BP is warranted in admitted neonates until
BPiscontrolled whilein others neonates, BPis checked every 1-2
weeks until it is controlled, and monitor BP every 4 to 8 weeks
after that. During treatment with antihypertensive drugs, their
side effects need to be monitored. After treatment of secondary
causes and achieving adequate BP control, antihypertensive
drugs may be de-escalated. During de-escalation, strict BP
monitoring is required as HTN may recur after discontinuation
of antihypertensive drug.

Follow up

Six monthly BP monitoring is required among prehypert-
ensives. Steroid induced hypertension tends to resolve as early
as 2 weeks after stopping therapy. However, patients with
renovascular hypertension need to be followed upto 5 years of
age. Most of the cases of neonatal hypertension get resolved by
six months of age. Small for gestational age and IUGR neotates
are at risk of developing hypertension in adolescence and adult
life, hence sixmonthly follow up monitoring isrequired.””*"
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