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Introduction

Hypertension (HTN) is a chronic medical condition in which 
the blood pressure  (BP) in the arteries is elevated.[1] BP is 
summarized by two measurements, systolic and diastolic, 
which depend on whether the heart muscle is contracting 
(systole) or relaxed between beats  (diastole) and equate to 
a maximum and minimum pressure, respectively. Normal 
BP at rest is within the range of  100–140  mmHg systolic 
(top reading) and 60–90 mmHg diastolic (bottom reading). 
High BP is said to be present if  it is persistently at or above 
140/90 mmHg [according to Joint National Committee (JNC) 
7 hypertensive guidelines].

Worldwide, HTN is the leading risk factor for morbidity and 
mortality.[2] According to World Health Organization  (WHO) 
global health report 2009, HTN is leading cause for 
mortality[3]  (responsible for 13% of  death globally). The 
prevalence of  HTN in India is increasing, and notably it was 
25% according to a previous report.[4]

HTN is difficult to diagnose since it is asymptomatic, and BP 
represents a dynamic measure with inherent minute‑to‑minute 
variability and the application of  incorrect techniques lead 
to inaccurate measurements.[5] Furthermore, awareness, 
treatment, and control of  HTN and also techniques available 
for measurement of  BP among healthcare professionals remain 
suboptimal.[6,7]

Hence, HTN acts as a silent killer for many years before overt 
target organ damage (TOD) is clinically apparent. Most of  the 
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patients with HTN are unaware of  their disease, and hence a 
large number of  these subjects have TOD on their first arrival 
at hospital.[8]

The manifestations of  TOD include micro‑ and macrovasculature 
pathology such as stroke, coronary artery disease/structural 
cardiac problems, retinopathy, proteinuria/chronic kidney 
disease (CKD), and atherosclerotic changes anywhere in the body 
system. The cost‑effectiveness is greater and efficacy is lower for 
management of  BP in patient with TOD.[9]

Methods

Patients
Patients above 18  years of  age with newly detected HTN 
according to JNC‑7 both men and women who meet the 
inclusion criterion were recruited from outpatient and inpatient 
departments of  hospital.

HTN is defined as the systolic BP  (SBP) ≥140  mmHg and 
diastolic BP (DBP) ≥90 mmHg. Stage I HTN is defined as SBP 
140–159 mmHg or DBP 90–99 mmHg. Stage II HTN is defined 
as SBP ≥160 mmHg or DBP ≥100 mmHg as shown in Figure 1.

Study design
An observational study and cross‑sectional study was carried out, 
after the receipt of  informed consent from the recruited patient 
and institutional ethical clearance. The study was carried out 
over a duration of  18 months from March 2014 to August 2015.

A total of  150 patients with newly detected HTN from outpatient 
and inpatient attending the hospital were included for this 
study based on a set of  inclusion and exclusion criteria out of  
395 patients consecutively seen. Patients with comorbid illness 
were excluded from the study. Of  the remaining 164 patients, 
14 patients refused to participate in the study as shown in Figure 2.

BP of  all patients was measured with dial sphygmomanometers, 
without coffee or tobacco consumption at least half  hour before 
the procedure, after resting for 5–10 min, in a sitting position 
and having the arm supported at the level of  the heart. Three 
consecutive measurements were performed and the mean BP 
was determined.

The target organs examined were as follows:
1. Retina  (eye)  –  fundus examination with the help of  

ophthalmoscope.
2. Kidney  –  spot urine examination for the presence of  

microalbumin range of  protein (30–300 mg/dL).
3. Heart – examination with the help of  electrocardiogram (ECG) 

and echocardiography.

Statistical analysis
Baseline characteristics of  study patients were expressed as 
mean and standard deviation. Z‑test was performed to analyze 

the significance of  mean and proportion differences observed 
between dependent variables. A P value ≤0.05 was considered 
statistically significant.

Results

Among total patients, 58.6%  (n =  88) had stage I HTN and 
41.4% (n = 62) had stage II HTN as shown in Figure 3 and  Table 1.

Among 150 patients, 84 (56%) were males and 66 (44%) were 
females as shown in Table 2 the mean age of  study participant 
was 51.65 11.64 years as shown in Figure 4.

The mean body mass index (BMI) of  the total study patients was 
28.5 ± 6.26 kg/m2. Among that, the mean BMI of  males was 
28.5 ± 6.99 kg/m2 and females 28.5 ± 5.2 kg/m2 as shown in Figure 5.

The mean SBP among the total study participants was 
156 ± 22.70 mmHg. The mean DBP among total participants 
was 93.27 ± 10.57 mmHg.

Retinopathy
The observation of  hypertensive retinopathy  (HR) grading 
(according to the Keith–Wagener–Barker classification) of  the 
total study patients reflects the vascular damage to retina due 
to HTN, with the severity of  HTN on Fundus Examination. 
A total of  31 (20.67%) patients had HR . Ten patients of  stage 
I and seven patients of  stage II HTN had grade 1 hypertensive 
changes. Seven and four patients of  stage I and stage II HTN 
had grade 2 hypertensive changes, respectively. Three patients of  
stage II HTN had grade 3 hypertensive changes. However, no 
patients had grade 4 hypertensive changes as shown in Figure 6.

Microalbuminuria
The observation of  urine for microalbumin (30–300 mg/day) 
of  the total study patients reflects early damage to kidney due to 
HTN with the severity of  Hypertension. A total of  67 (44.67%) 
patients had presence of  MA; 35 of  88 patients of  stage I 
HTN group and 32 of  62 patients of  stage II HTN group had 
microalbumin range of  protein in urine as shown in Figure 7.

ECG findings
The observation of  hypertensive changes on ECG (according 
to Sokolow–Lyon index criteria) of  the total study patients 
reflects the hypertensive changes in heart with the severity 
of  hypertention. A  total of  31  (20.67%) patients had left 
ventricular hypertrophy  (LVH) changes on ECG. 14 and  
17 patients of  stage I and stage II HTN group had LVH on 
ECG as shown in Figure 8.

Echocardiography
The observation of  hypertensive changes on echocardiography 
of  the total study patients reflects the hypertensive changes in 
heart with the severity of  HTN in terms of  LVH and diastolic 
dysfunction. A total of  44 (29.33%) patients had increased left 
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ventricular mass. About 22 and 22 patients of  stage I and stage II 
HTN had presence of  concentric LVH, respectively as shown in 
Figure 9, but the P values were not statistically significant . Three 
patients of  stage II HTN had presence of  dilated LVH. A total 
of  32 (21.33%) patients had presence of  diastolic dysfunction. 
12 and 20 patients of  stage I and stage II HTN had diastolic 
dysfunction as shown in Figure 10.

Pattern of TOD
The TOD in the total 150 study patients shows that 91 (60.66%) 
patients had at least one target organ involvement. In all, 
59  (39.33%) patients did not reveal any of  the examined 
target organ involvement. Single TOD was present in 
41  patients  (27.33%). Two target organs were involved in 
32 patients (21.33%). More than two target organs were involved 
in 18  patients  (12%). Kidney was the most frequent organ 
involved.

Discussion

The study revealed that 58.6% (n = 88) patients had stage I HTN 
and 41.4%  (n =  62) had stage II HTN, according to JNC‑7. 
The study population in our setting belongs to the urban and 
semi‑urban area. Also, the population in this community is busy 

in their metro life and as we know HTN is a silent killer, and 
most of  the patients are unaware of  their disease and present to 
their practitioner with relatively high BP values.

Our study revealed the presence of  HR in 31 (20.67%) patients, 
of  which 17 patients had grade 1 HR and 11 patients had grade 
2 HR. However, only grade 3 HR which was present in stage II 
hypertensive patient shows association with severity of  HTN. 
Indeed, increased BP may damage the microvasculature and 
induce retinal arteriolar narrowing.[10]

The presence of  MA in 44.67% (n = 67) of  patients also shows 
association with severity of  HTN as it was significantly more 
present in stage II hypertensives. One patient had macroalbumin 
range of  protein in urine. Atherosclerotic, HTN‑related 
vascular lesions in the kidney primarily affect preglomerular 
arterioles resulting in ischemic changes in the glomeruli and 

Figure 2: Patients’ recruitment for the study

Figure 1: Classification of hypertension

Figure 4: Mean age and gender of study patients

Figure  3: Study groups of patients according to the severity of 
hypertension

Figure 6: Comparison of study groups with severity of retinopathy

Figure  5: Number of study patients according to BMI (kg/m2) 
classification
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postglomerular structures. Glomerular injury may also be a 
consequence of  direct damage to glomerular capillaries due to 
glomerular HTN. Clinically, MA (random albumin/creatinine 
ratio 30–300mg/g) is an early marker of  renal injury.[11] Hence, 
our observations must alert the physician to seek evidence for 
early CKD in hypertensive subjects and then initiate strategies 
to prevent MA.

Elecrocardiographic LVH was present in 20.67% of  the 
patients, whereas LVH detected by echocardiography was 
present in 29.33% of  the patients. It has been recognized that 

the echocardiographic monitoring system is more sensitive and 
specific than ECG measurements and chest X‑ray evaluation for 
detection of  LVH.[12] Our data also suggest more sensitivity of  
LVH detection by echocardioghaphy than ECG.

Diastolic dysfunction was present in 21.33% (n = 32) of  patients. 
Dysfunction was associated with severity of  HTN which was 
significantly raised in stage II HTN patients. In early stages 
of  HTN, diastolic filling disorder can arise in view of  delayed 
relaxation of  left ventricle and subsequently diastolic failure 
occurs as a consequence of  poor left ventricle compliance.[13]

In conclusion, presence of  TOD in our study patients on their 
first arrival at the hospital indicates unawareness among the 
general population. Our study revealed presence of  damage to 
one or more TOD in 60.66% of  study patients. We conclude 
that a strong relationship exists between HTN and TOD; the 
evidence of  TOD was found to be greater than that expected 
in newly detected hypertensive patients.
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Figure 8: Comparison of study groups with left ventricular hypertrophy 
in patients on ECG

Figure 7: Comparison of study groups with microalbuminuria in patients

Figure  10: Pattern of diastolic dysfunction in study patients on 
echocardiographyFigure 9: Pattern of LVH in study patients on echocardiography

Table 1: Study groups of patients according to the 
severity of hypertension

Groups Freq %
Stage‑I 88 58.6
Stage‑II 62 41.4
Total 150 100

Table 2: Demographic profile (gender) of study patients
Sex Stage‑I Stage‑II

Freq % Freq %
Male 47 53.4 37 59.6
Female 41 46.6 25 40.4
Total 88 100 62 100
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