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ABSTRACT 
 

Aim: To determine the frequency of hypertension in patients presenting to a tertiary care hospital and compare 
the mean high sensitivity-C-reactive protein in hypertensive and normotensive cases. 
Study design: Cross-sectional study 
Place & duration of study: West Medical Ward,MayoHospital Lahore from October 2017 till April 2018. 
Methods: A total of204 cases were enrolled. Blood pressure (BP) of patients was checked. Patients were divided 
into two Groups on the basis of presence or absence of Hypertension. Cases were labeled as Hypertensive, if 
BP >140/90mmHg and as Normotensive, if BP <140/90mmHg on two consecutive occasions. Sample for high 
sensitivity C-reactive protein (hs-CRP) from patients of both groups was drawn and sent to hospital laboratory and 
level of hs-CRP was noted. 
Results: In this study, out of 204 cases, hypertension was recorded in52(25.49%) patients while 152(74.51%) 
patients were normotensive. Comparison of mean hs-C-reactive protein in hypertensive and normotensive cases 
was done. Hs-C reactive protein level in hypertensive cases was 3.23±0.83mg/L while in normotensive cases level 
was 1.58±0.70 mg/L. p value was estimated as 0.000. 
Conclusion: We concluded that the mean hs-CRP is significantly higher in hypertensive cases as compared to 
normotensive controls. However, in future early screening of CRP should be done to avoid delayed diagnosis and 
management of hypertension. 
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INTRODUCTION 
 

Hypertension (HTN), defined as blood pressure (BP) in 
excess of 140/90 mmHg, sometimes called arterial 
hypertension, is a chronic medical disorder in which the 
blood pressure in the arteries is high. Heart has to 
effortvigorously to push blood through the blood vessels.1 
HTN is categorized as primary (essential) HTN or 
secondary HTN. Almost 90–95% of hypertensive patients 
are labelled as "essential hypertension" and it is assumed 
that theirBP is raised without any apparent underlying 
medical issue. The left behind 5–10% of patients are 
labelled as secondary HTN. Common causes of secondary 
HTN include Renal (renal parenchymal disease, 
renovascular), Endocrine (pheochromocytoma, primary 
aldosteronism, Cushing’s syndrome, acromegaly), vascular 
(coarctation of aorta), Drugs (oral contraceptives, steroids, 
nonsteroidal anti-inflammatory drugs), etc2. 

Hypertension is a universal problem; accordingly, its 
epidemiology has been well studied. Data from different 
countries shows that 50% of the inhabitants older than 60 
years have hypertension. It is estimated that 20% of the 
world’s adults have hypertension. The prevalence 
theatrically increases in individuals older than 60 years3. 
Considerable developments have been made with regard 
to improve the alertness and management of hypertension. 
However, nearly 30% of adults are still ignorant of their  
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hypertension; up to 40% of people with hypertension are 
not taking medicines; and, of those treated, approximately 
67% do not have their BP controlled to desired levels4. 

Increased levels of high sensitivity C-reactive protein 
(hs-CRP), which is significant inflammatory indicator, would 
increase risk of cardiovascular disease. Therefore, 
increased levels of CRP might be an important predictor of 
occurrence, development and advancement of 
hypertension and other cardiovascular issues.The 
interactions between CRP and other risk factors would play 
a vital part in the progression of hypertension5. 

Studydone byXu T,  found raised mean level of hs-
CRP in hypertensive patients (3.26±1.37mg/L) as 
compared to normotensive population (1.36±0.26mg/L).6 

Another study conducted by Dar MS and colleagues 
showed that the mean values of hs-CRP in normotensive 
and hypertensive patients were 2.43 mg/L and 4.29 mg/L 
respectively(Normal=<3mg/L). Their study depicted an 
analyticallynoteworthydisparity between the two groups i.e. 
much higher in hypertensive group than in normotensive7. 

Rationale of our study was assessing the mean hs-
CRP level in hypertensive and normotensive cases 
presenting in a tertiary care hospital. CRP predicts 
coronary heart disease (CHD) incidence in healthy subjects 
and has been associated with decreased endothelium-
dependant relaxation, a potential risk factor for 
hypertension. We did this study in our population to check 
whether any relationship exist between CRP and 
hypertension or not. We did this study to prove that raised 
CRP act as an independent marker for prediction of 
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hypertension-related’ disorder such as ischemic heart 
disease and to make the people aware of pre-screening of 
CRP to get alert for upcoming problem.Based on the 
results of our study, CRP can be used as an early 
screening marker to avoid delayed diagnosis and 
management of hypertension. 
 

MATERIALS AND METHODS 
 

It was a cross-sectional study conducted at outpatient 
department of medicine in Mayo Hospital Lahore from 
October 2017 till April 2018. We used non-probability 
Purposive sampling. Overall, 204 cases were selected. 
Patients aged 18 years and above, of either gender and 
presented to outpatient department were included. Patients 
with history of chronic inflammatory disorders like Systemic 
lupus erythematosus, rheumatoid arthritis, tuberculosis, 
osteoarthritis, Diabetes mellitus, stroke, deranged Liver 
Function Tests (AST >40 IU, ALT >40 IU), renal 
insufficiency (serum creatinine>1.2mg/dl), malignancy and 
pregnant females were excluded. 

Subjects were alienated into two separate groups in 
view of absence or presence of an underlying diagnosis of 
hypertension. The diagnosis of hypertension was made in 
accordance withthe guidelines with the 7th report of the joint 
national committee (JNC 7) i.e., if BP was more than or 
equal to 140/90mmHg at least two differentOPD visits or if 
the patient was already taking medications for diagnosed 
hypertension. Hypertensive patients were enrolled in Group 
A. Healthy attendants of the patients visiting outpatient 
department having normal blood pressure were enrolled in 
Group B. 

After taking informed written consent, demographic 
information like age, sex, name, contact number were 
recorded. Blood serum of both groups was drawn for 
routine investigations including hs-CRP. Predesigned 
proforma was used to addall the information. SPSS 20 was 
used to analyze the data. For quantitative data like hs-CRP 
and age we used Mean+SD.Percentages and frequencies 
were calculated for qualitative variables likehypertension 
and gender. We used T-test to compare the mean of hs-
CRP level in our two groups. P-value less than 0.05 was 
considered as suggestive. Effect modifiers were already 
controlled through exclusion criteria. 
 

RESULTS 
 

We selected 204 patients who fulfilled the 
inclusion/exclusion criteria. Out of 204 cases, 87(42.65%) 
were within age limit 40-50 years while 117(57.35%) were 
51-60 years of age,Mean±SD was calculated as 
51.02±5.88 years. 
Overall, 105(51.47%) participants were males and 
99(48.53%) were females.Hypertension was found in 
52(25.49%) patients while152( 74.51%) were normotensive  
(Table 1). 

Comparison of mean hs-C-reactive protein in 
hypertensive and normotensive cases was recorded which 
showed 3.23+0.83mg/L hs-C reactive protein level in 
hypertensive cases while 1.58±0.70 mg/L was recorded in 
normotensive cases, p value was estimated as 0.000 
(Table 2). 
 

Table 1: Frequency of hypertension in patients presenting in a 
tertiary care hospital (n=204) 

Hypertension n %age 

Yes 52 25.49 

No 152 74.51 

 
Table 2: Compare the mean hs-c-reactive protein in hypertensive 

and normotensive cases (n=204) 

Mean hs-C-reactive 
proteinmg/L 

Hypertensive Normotensive 

3.23±0.83 1.58±0.70 

 P value=0.000 

 

DISCUSSION 
 

Hypertension is regarded as the main cause and most 
significant factor in causing cardiovascular diseases all 
over the world8. Studies show that inflammation of vessels 
may be implicated in the commencement as well as the 
development of hypertension9. This is apparent from the 
increased levels of markers of inflammation like Interleukin-
6 (IL-6) Tumor necrosis factor-α (TNF-α), and C-reactive 
protein (CRP) present in individuals having hypertension 
with no evidence of Cardiovascular disease(CVD)10. C-
reactive proteins (CRP) is a plasma protein, found in 
minute amounts (≤1mg/L) in normal individual whose level 
increases upto 100 times in reaction to injury, inflammation 
or infection. CRP has the capability to precipitate the 
somatic C-polysaccharides of Streptococcus pneumoniae 
and is the primary acute phase protein to be 
demonstrated.11 

We planned this study to compare the mean level of 
hs-CRP in patients of hypertension and normotensive 
cases presenting in a tertiary care hospital to measure that 
whether there  is any relationship between CRP and 
hypertension or not. In our study, It was found that 
25.49%(n=52) had hypertension while 74.51%(n=152) 
were normotensive, among those presenting in a tertiary 
care hospital. Comparison of mean hs-C-reactive protein in 
hypertensive and normotensive cases was recorded which 
was 3.23+0.83mg/L and 1.58+0.70 mg/L respectively. P- 
value was calculated to be 0.000. 

The evaluation of hs-CRP value in 104 patients and 
63 control individuals, was done by Dar MS12, showed 
appreciably greater amount of hs-CRP (=3.26 mg/L) when 
they were correlated to control individuals (hs-CRP =1.36, 
P<0.001)which is in accordance to our study. 

Naghshtabrizi Bet al13 did a study and found out that 
the levels of hs-CRP in the hypertensive and normotensive 
people to be 4.29 mg /dl and 2.43 mg/dl respectively. There 
was a noteworthy analytical disparity between the two 
groups,which is in agreement with our study. 
Study done by Walaa F Abd El Aziz et al14comprised of 80 
subjects, segregated into two categories, the first group 
consisted of 55 individuals with blood pressure more 
than140/90 mmHg taken at two different occasions at the  
clinic, after excluding secondary causes. The second group 
consisted of 25 normotensive people with a blood pressure 
of 100–120/60–80 mmHg as a control group.  The study 
showed highly significant positive correlations between hs-
CRP and age, blood pressure, left ventricular mass index 
and left ventricular mass. The study concluded that the 
levels of hs-CRP were increased in individuals with 
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hypertension, which suggests the possibility of an 
inflammatory pathogenesis in HTN.  

Study done by Liu HH15, showedthe cardiovascular 
risk was only significantly increased in patients with high 
hsCRP and hypertension (p < 0.05). The combination of 
hypertension and elevatedhsCRPgreatly increased the 
cardiovascular risk in patients with stable, recently 
diagnosed Coronary artery disease, supporting that hsCRP 
could be treated as a indicator for stratification in high-risk 
patients  

Ghazi L16 did a study on 4,249 participants to find the 
correlation between HTN and inflammatory biomarkers 
interleukin-6 and hsCRP in HIV-positive patients with CD4+ 
count >500 cells/mm3.However, they concluded that 
traditional risk factors and not baseline levels of IL-6 or 
hsCRP were associated with the incidence and prevalence 
of HTN .Their findings were thus against our study. 

Since serum hs-CRP is associated with HTN, 
researchers have investigated the response of medications 
used for hypertension on the serum hs-CRP level. Madej 
A17 and colleagues did a study on 56 patients to find out 
the response ofbisoprolol and perindopril on INF-γ, IL-2, 
hs-CRP and T-cell stimulation and relationship with blood 
pressure in mild and moderate hypertension. He concluded 
that hs-CRP concentration was more in hypertensive 
patients and antihypertensive treatment was associated 
with decrease hs-CRP levels 

Valsartan is considered to have a lowering effect on 
blood pressure as well as hs-CRP levels.18 Similarly Aspirin 
and statins have a decreasing effect on the serum hs-CRP 
level and could avert HTN, but this assertion needs further 
more investigation. 

Whereas, the current information shows insufficient 
research that has established the absolute effect of 
decreasing serum hs-CRP on better outcome  of 
cardiovascular disorders, other interventions such as 
reduction of weight, abstinence   from smoking and Aspirin 
(and statins) intake are considered to be related with 
reduction in cardiovascular diseases and serum hs-CRP 
level, demonstrating an indirect role of lowering of hs-CRP. 

The results of our study are in concordance with the 
above studies, justify our hypothesis that the mean value of 
hs-CRP is elevated in hypertensive cases as compared to 
normotensive controls. However, it is proven that raised 
CRP is an independent marker for prediction of 
hypertension and its related disorder such as ischemic 
heart disease, stroke, renal disorders and dementia etc.So, 
it is beneficial to have pre-screening of hs-CRP of 
individuals so that they are vigilant about being 
hypertensive in future and to avoid delayed diagnosis and 
management of hypertension. 
 

CONCLUSION 
 

We therefore conclude that inflammation may have its 
contribution to cause hypertension by making changes in 
the endothelium lining the walls of blood vessels. High 
levels of C-reactive protein can be responsible for 
functional as well as structural alterations in endothelium 
eventually rising the blood pressure thus increasing the risk 
of cardiovascular events .So the inflammatory markers  
such as hs-CRP can be useful for identifying groups at high 

possibility to  develop hypertension in whom the life style 
modification with diet and exercise can prevent 
hypertension in future. 
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