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Abstract 
Background: Acute bronchitis is one of the top 10 conditions for which patients seek medical care. Acute 
bronchitis is a clinical term implying a self-limited inflammation of the large airways of the lung. A possible 
link between inflammation and elevated blood pressure has been suggested by several cross-sectional and 
longitudinal studies.

Objective: To assess the effect of acute bronchitis on the blood pressure.

Patients and Methods: The cross sectional study was carried out in in Baghdad. 100 patients with acute 
bronchitis, their age group of 17-76 years were included in the study. Blood pressures (systolic and diastolic) 
for the patients were taken in sitting position on the right arm during the attack and after improvement (five 
to seven days later).

Results: 100 patients with acute bronchitis were enrolled in the study. Mean age was 45.51±15.46. Female 
were 54 (54%), and 46 (46%) were male. There was 42 (42%) have history of hypertension. Only 15 patients 
(15%) have history of smoking. Mean arterial pressure (MAP) during attack was normal in 58 (58%), and 
high in 42 (42%). MAP after improvement was normal in 84 (84%), and 16 (16%) remain high. About 
clinical features, 100% have cough, 71% sputum, 36% dyspnea, and 6% hemoptysis. Systolic, diastolic 
blood pressure, and mean arterial pressure during the attack were higher than after improvement with highly 
statistically significance (P value < 0.001). There was no statistically significant effect for the history of 
hypertension and smoking on blood pressure during the attack and after improvement (p value 0.441, 0.309 
respectively).

Conclusion: Systolic, diastolic blood pressure, and mean arterial pressure during the attack of acute 
bronchitis were higher than after improvement.
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Introduction

Acute bronchitis is one of the most common diseases. 
(1) It affect approximately 5% of adults per year, and 
although they occur throughout the year, the incidence is 
higher in the autumn and winter (2). The usual causes of 
acute bronchitis are viral infections of the upper airways 
including influenza A and B, parainfluenza, coronavirus 
(types 1-3), rhinovirus, respiratory syncytial virus, and 
human metapneumovirus (3). However, reports indicate 
that more than 60 to 90 percent of patients with acute 
bronchitis who seek care are given antibiotics (9, 10).

Cough constitutes the most prominent manifestation 
of acute bronchitis(6). It is a self-limiting upper respiratory 
infection that takes about two to three weeks to resolve, 
however, a cough can last to a maximum of 6 weeks (7). 
Initially, the cough is non-productive, but after about a 
week there is an increase in mucus production, and in 
the second week, the colour of the sputum often changes 
from grey-white to purulent. Despite being a self-
limiting condition, most patients with acute bronchitis 
seek medical advice, mainly because of bothersome 
cough (8).

Acute bronchitis is thought to reflect an inflammatory 
response to infections of the epithelium of the bronchi. 
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Epithelial-cell desquamation and denuding of the airway 
to the level of the basement membrane in association 
with the presence of a lymphocytic cellular infiltrate have 
been demonstrated after influenza a tracheobronchitis. (9) 

In patients with acute cough and sputum production 
suggestive of acute bronchitis, the absence of the 
following findings reduces the likelihood of pneumonia 
sufficiently to eliminate the need for a chest radiograph: 
1- heart rate > 100 beats/min; 2- respiratory rate > 24 
breaths/min; 3- oral body temperature of > 38°C; and 
4- chest examination findings of focal consolidation, 
egophony, or fremitus (10).

High blood pressure is a major public health 
epidemic in the United States. There are 76.4 million 
adult Americans with hypertension as defined by a blood 
pressure “140/90 mm Hg or greater (11). The WHO’s 
2016 Global Health Observatory (GHO) data estimated 
that high blood pressure would cause 7.5 million deaths, 
about 12.8% of the total of all deaths (12). 

Within Europe, high blood pressure is particularly 
an issue as it has been shown to have an increased 
prevalence of 60% when compared with the U.S. and 
Canada – two prominent non-European developed 
countries (13). Angiotensin converting enzyme (ACE) is 
an endogenous regulator of blood pressure that is highly 
expressed in the lung and has been linked to risk for 
acute respiratory distress syndrome (ARDS) (14). 

The mean arterial pressure (MAP) is a term used to 
describe an average blood pressure in an individual. It is 
defined as the average arterial pressure during a single 
cardiac cycle (15). MAP may be used similarly to Systolic 
blood pressure in monitoring and treating for target 
blood pressure. Both have been shown advantageous 
targets for sepsis, trauma, stroke, intracranial bleed, and 
hypertensive emergencies (16).

Patients and Methods

Setting and study design: 

The cross sectional study was carried out in in 
Baghdad. 100 patients with acute bronchitis (history of 
cough for two weeks or less with or without sputum, 

dyspnea, hemoptysis), their age group of 17-76 years 
were included in the study. From May 2018 to May 
2019.

Inclusion criteria: 1. Adult patients 2. With clinical 
features of acute bronchitis 

Exclusion criteria: 1. Patients complaint of fever 
as it can cause tachycardia which may increase blood 
pressure. 2. Heart rate > 100 beats/min; 3. Respiratory 
rate > 24 breaths/min; 4. Chest examination findings of 
focal consolidation, because not all patients did chest x 
ray (10), and 5. Patients who did not come for fellow up.

Definitions of the outcomes:

Self-administered questionnaires on age, respiratory 
symptoms (cough, sputum, dyspnea, and hemoptysis) 
were performed. History of hypertension, smoking were 
assessed by self- report for all patients.

Blood pressures (systolic and diastolic) for the 
patients were taken in sitting position on the right arm, 
by Mercury Sphygmomanometer.

The patients had two visits, during the attack and 
after improvement (five to seven days later). With each 
visit asked about respiratory symptoms, and blood 
pressure measured.

MAP can be estimated from measurements of the 
systolic pressure P sys and the diastolic pressure P dias. 
MAP =P dias + 0.33(P sys – P dias) (18)

Statistical Analysis

The statistical analysis of this prospective study 
performed with the statistical package for social sciences 
(SPSS) 21.0 and Microsoft Excel 2013. Categorical 
data formulated as count and percentage. Chi-square 
test describe the association of these data. Numerical 
data with normal distribution were described as mean 
and standard deviation, independent sample t-test used 
in comparison between two groups. The lower level of 
accepted statistical significant difference is bellow or 
equal to 0.05. 
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Results

100 patients with acute bronchitis were enrolled in 
the study. Mean age was 45.51±15.46. Female patients 
were 54 (54%), and 46 (46%) were male. There was 
42 patients (42%) have history of hypertension, while 

58 (58%) have not. 15 patients (15%) have history 
of smoking, while 85 (85%) have not. Mean arterial 
pressure (MAP) during attack was normal in 58 (58%), 
and high in 42 (42%). MAP after improvement was 
normal in 84 (84%), and high in 16 (16%). As in table 1. 

Table 1: Characteristics of patients 

 
Bronchitis patients

N=100

Age (years) 45.51±15.46

Gender type
Female 54 (54%)

Male 46 (46%)

Hypertension
Yes 42(42%)

No 58 (58%)

Smoking
Yes 15 (15%)

No 85 (85%)

MAP during attack 
Normal 58 (58%)

High 42 (42%)

MAP after improvement 
Normal 84 (84%)

High 16 (16%)

About clinical features of patients, all patients were have history of cough, 71% have sputum, 36% have dyspnea, 
and 6% have hemoptysis. As in table 2. 

Table 2: Clinical features of patients. 

 
Bronchitis patients

N=100

Cough
Yes 100 (100%)

No 0 (0%)

Sputum
Yes 71 (71%)

No 29 (29%)

Dyspnea
Yes 36 (36%)

No 64 (64%)

Hemoptysis
Yes 6 (6%)

No 94 (94%)



362    Indian Journal of Forensic Medicine & Toxicology, October-December 2021, Vol. 15, No. 4

For the relation between disease activity and blood pressure, the systolic blood pressure, diastolic blood pressure, 
and mean arterial pressure during the attack were higher than after improvement with highly statistically significance 
(P value < 0.001). As in table 3.

Table 3: Relation between disease activity and blood pressure. 

during attack after improvement P value

SBP 151.15±20.30 137.65±22.20 ٭0.001>

DBP 86.50±9.99 80.20±12.47 ٭0.001>

MAP 108.05±12.07 99.35±13.75 ٭0.001>

P value < 0.001 is highly statistically significant٭

The mean arterial pressure outcome after improvement showed that 55 patient were normal mean arterial pressure 
during the attack and only 3 patients (5.2%) were higher than after improvement. 29 patient were high mean arterial 
pressure during the attack and only 13 patients (31%) were normal after improvement, with highly statistically 
significance (P value < 0.001). As in table 4. 

Table 4: Mean arterial pressure (MAP) outcome after improvement. 

MAP
During attack

TotalNormal High
Count Count

After improvement 

Normal 55 29 84
% 94.8% 69.0% 84%

High 3 13 16
% 5.2% 31.0% 16%

Total 58 42 100
p value 0.001**

 P value < 0.001 is highly statistically significant٭

The effect of history of hypertension and smoking on blood pressure outcome, showed no statistically significant 
effect for the history of hypertension and smoking on blood pressure during the attack and after improvement (p 
value 0.441, 0.309 respectively). As in table 5 

Table 5: Relation of history of hypertension and smoking on blood pressure outcome.

‘ 

Outcome

Total p value
Improved Not improved

Hypertension

Yes
Count 13 29 42

0.441
% 31.0% 69.0% 100.0%

No
Count 16 42 58

% 27.6% 72.4% 100.0%
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Smoking

Yes
Count 3 12 15

0.309
% 20.0% 80.0% 100.0%

No
Count 26 59 85

% 30.6% 69.4% 100.0%

Total
Count 29 71 100

% 29.0% 71.0% 100.0%

Discussion

In this study patients with history of hypertension 
was 42%, this was higher than that of Cathleen study 
(19) in which the overall age-adjusted prevalence of 
hypertension among persons aged ≥18 years was 
29.6%, however in the later study there is race /ethnicity 
difference which showed that Hispanic blacks had a 
higher rate of hypertension (41.3%) than non-Hispanic 
whites (28.6%), so prevalence of hypertension may be 
different from country to other depend on factors like 
race, and our study took small number if compared that 
study.

The history of smoking in this study was 15%, while 
according to the WHO 2015 (20) data, there was 21.5 % 
in Iran, 19.9% in United Kingdom, and in United States 
of America 19.5%, but no data available from Iraq. 
However again the number in our study is small to detect 
prevalence.

In this study all patients were have history of cough, 
71% have sputum, 36% have dyspnea, and only 6% have 
hemoptysis. In Boldy study (21) the cardinal symptom 
was the acute onset of cough (100%), usually productive 
(90%), wheezing was noted by 62% of patients. 
Transient bronchial hyper responsiveness appears to be 
the predominant mechanism of the bothersome cough 
of acute bronchitis (22). Acute purulent bronchitis is 
characterized by infection of the bronchial tree with 
resultant bronchial edema and mucus formation. Because 
of these changes, patients develop a productive cough 
and signs of bronchial obstruction, such as wheezing or 
dyspnea (23).

In this study the systolic blood pressure, diastolic 

blood pressure, and mean arterial pressure during 
the attack of acute bronchitis were higher than after 
improvement with highly statistically significance 
(P value < 0.001). This may be explained by fact that 
inflammation of the bronchial epithelium in acute 
bronchitis, this inflammation causes the bronchial and 
tracheal mucosa to thicken as well as epithelial-cell 
desquamation and denuding of the basement membrane 
airway (9, 24). Inflammatory processes are important 
participants in the pathophysiology of hypertension 
and cardiovascular disease (25). Tissue expression and 
plasma concentrations of inflammatory markers and 
mediators are increased in patients with cardiovascular 
disease, those molecules include CRP (26). Furthermore, 
the CRP level is positively associated with systolic 
blood pressure, pulse pressure, and hypertension (27). 
Other inflammatory mediators are increased in patients 
with essential hypertension and in experimental 
models of hypertension include, interleukin (IL)-6,IL-1 
(28), tumor necrosis factor-a(TNF-a) (29), monocyte 
chemoattractantprotein-1(MCP- 1), intercellular 
adhesion molecule-1(ICAM-1) and vascular cell 
adhesion molecule-1(VCAM-1) (26), and have been 
linked to the activation of the nuclear factor kappa B 
(NF-kB) system (30) . So in both acute bronchitis and 
hypertension inflammation play important role in the 
pathogenesis.

There is a strong association between smoking and 
cardiovascular disease, acute tobacco consumption is 
only associated with a temporary rise in blood pressure 
per cigarette consumed – a rise which subsides after 30 
minutes. (31). However, chronic tobacco consumption 
causes arterial stiffness that can persist for years after 



364    Indian Journal of Forensic Medicine & Toxicology, October-December 2021, Vol. 15, No. 4

smoking cessation (32). Further, heavy consumers have 
increased incidence of hypertension (33). In this study 
there no statistically significant effect for the history of 
hypertension and smoking on blood pressure during the 
attack and after improvement, this indicate that the effect 
of acute bronchitis on blood pressure is independent 
from history of hypertension and smoking.

Conclusion

During the attack of acute bronchitis blood 
pressure (systolic, diastolic blood pressure, and mean 
arterial pressure) may be elevated, and may decreased 
after improvement of the bronchitis without need for 
antihypertensive drugs. So just need fellow up the blood 
pressure during the attack and after improvement. 
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