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Abstract 
Introduction: Cement dust is emitted during the different steps of cement production. This dust is composed of 
chemical components that may have unfavourable effects on the haematological system. The workers in these 
factories are exposed daily to this toxic dust. Those exposed to the cement dust may suffer from changes in platelet 
count and eventually suffer from damaging effects on the cardiovascular system. Objective: Assess the effects of 
cement dust on platelet count of cement mill workers. Materials and Methods:  Conduction of this cross sectional 
study took place in the Department of Physiology, Dhaka Medical College, Dhaka between July 2017 to June 2018. 
After fulfilling the ethical consideration, 46 apparently healthy male cement mill workers, working for 2 or more years 
in a cement mill , with range of age of 20 to 50 years  (study group) and 46 BMI, age and socioeconomic condition 
matched apparently healthy male subjects from Dhaka city were control group. The platelet count was estimated 
using automated haematology analyzer in Dhaka Medical College Hospital, Dhaka. Data was collected in a 
pre-designed structured questionnaire form. Unpaired Student’s ‘t’ test and Pearson’s correlation coefficient test were 
performed for statistical analysis. Results: In this study, the platelet count was significantly  (p < 0.05) higher than 
those of control group. The platelet count was directly related with duration of cement dust exposure. Conclusions: 
This study concludes that the cement dust has harmful effect on  the platelet count and the duration of exposure to 
cement dust also has an effect on this parameter.
Keywords: Cement dust, Thrombocytosis.
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Introduction:
Dust is classified as mineral dust which includes dusts containing free 
crystalline silica,  cement dust; metallic dust such as lead, cadmium, nickel 
and beryllium; other chemical dust like many bulk chemicals, pesticides and 
organic dusts such as flour, wood, cotton and tea dust1. The major compo-
nents of cement dust generated from the process of grinding are calcium 
oxide, silicon dioxide, aluminium oxide, iron oxide2,3. Exposure to this dust 
may lead to damaging effects to biological systems, tissues and organ. Harm-
ful effects like dermatitis, laryngeal cancer, lung cancer, Gastrointestinal 
tumour have been reported in cement dust exposed individuals4,5. Silicon 
oxide (SiO2) is commonly found in nature as quartz. There are many crystal-
line forms of silica and alpha quartz is the most common form among them. 
Exposure to respirable crystalline silica occurs when materials containing 
crystalline silica are reduced to dust6. Chronic exposure to inhaled crystal-
line silica result in production of reactive oxygen species and enhanced 
inflammatory cytokine production, lipid peroxidation7,8,9. Inflammation 
causes release of factors like Tumour Necrosing Factor alpha that may stimu-
late increased production of platelets from the bone marrow10. Several 
studies in different countries like Nigeria, India have indicated that cement 
dust exposure causes haematological changes that include Platelet count. A 
raised Platelet count may result in increased risk of cardiovascular disease in 
cement dust exposed workers. Previous studies in different countries have 
shown changes in the platelet count in cement factory workers11,12,13. Howev-
er, in Bangladesh, data is not adequate on this topic. The present study is 
designed to evaluate the effects of cement dust on platelet count of cement 
factory workers. 
Materials and Methods:
This cross sectional study was conducted in the Department of Physiology, 
Dhaka Medical College, Dhaka from July 2017 to June 2018. Forty six 
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apparently healthy male cement factory workers, working in a 
cement factory for 2 years or more, with age ranging from 20 to 
50 years were study group and forty six age, BMI and socioeco-
nomic condition matched apparently healthy male subjects from 
different areas of Dhaka city were control group based on the 
inclusion and exclusion criteria. Subjects with history of 
respiratory disease, acute infection, cardiac disease, haemato-
logical disease, liver disease, renal disease, malignancies, 
hypertension; history of taking anticoagulant, chemotherapy, 
iron therapy and recent history of blood transfusion were 
excluded from the study. 
After selection of the subjects informed written consent was 
taken from them. The research work was carried out after 
obtaining ethical clearance Ethical Review Committee of Dhaka 
Medical College, Dhaka. All the information were recorded in a 
pre-designed schedule. With aseptic precaution, 2 ml of venous 
blood were collected from ante-cubital vein, the blood sample 
was taken in a tube with EDTA anticoagulant for determination 
of platelet count. This parameter was determined using Horiba 
Pentra DX Nexus automated haematology analyzer. The 
collected blood sample was analyzed in the Department of 
Laboratory Medicine, Dhaka Medical College hospital, Dhaka. 
Statistical analysis was performed by using SPSS (Statistical 
Package for Social Sciences) Version 16. Data were presented 
as mean and standard deviation (mean±SD). Unpaired 
Student’s ‘t’ test was done to compare between the groups and 
correlation was analyzed by Pearson’s correlation co-efficient 
(r) test. p value of < 0.05 was taken as level of significance.
Results:
In this study no statistical differences were observed in age, 
BMI, socioeconomic condition, systolic and diastolic blood 
pressure (Table I).
Table- I: General characteristics of the subjects in both groups (N=92).

Data shown as Mean ± SE, Staistical analysis was done by 
Unpaired Student’s ‘t’ test, ns = not significant, Control=Healthy 
adult subjects not exposed to cement dust, BMI=Body mass 
index, BP= blood pressure.
The platelet count was significantly higher in the cement dust 
exposed subjects in comparison to the control group (Table II, 
Figure 1). 
Table-II: Study parameters of the subjects in both groups (N=92).

Data were shown as mean± SE .Statistical analysis was done by 
Unpaired Student’s ‘t’ test (a) for comparison between groups. N= 
total  number of  subjects.  * = Total count of Platelet of cement 
mill workers vs control group ,  *** = p  < 0.001  , n= number of 
subjects in each group. 

1970 – 2007 Mexico, Costa Rica, Venezuela continued an 
overall increase in age adjusted CHD mortality 3 – 10%, 
whereas Argentina, Brazil, Chile and Columbia rates have been 
declined by 2%/yr.
In North Africa coronary heart diseases (CHD) is responsible 
for 17% of all deaths and stroke for 7%. For the most part, 
Sub-Saharan Africa CVD is the leading cause of death (46%) 
among adults age more than 35 yrs.
85% of the world’s population lives in low-medium income and 
only 15% people lives in high income countries3. In 2001, only 
3 million CVD death occurred in high income countries 
compared to 13million in low-medium income countries31. 
People live in high-income countries, where CHD is the 
dominant from of CVD, which is 2-5 times higher than stroke2. 
USA, Canada, Western European countries, Australia, New 
Zealand are high income countries where CVD rates are almost 
same. Atherosclerosis is very common in Western populations 
and is reflected in high CHD4.
The highest CVD death rate among high income countries are 
Finland, Ireland, and Scotland and low in the France, Spain and 
Italy2.
In Latin America, approximately 28% of all deaths in this 
region are attributable to CVD with CHD higher (35%) than 
stroke (29%)33. Mexico, Costa Rica, Venezuela continued on 
overall increase in age adjusted CHD mortality 3-10%,where as 
Argentina, Brazil, Chile and Colombia rates have been declined 
by 2%/yr between 1970-200232,4.
Similar to well established traditional risk factors for stroke and 
CHD in western countries hypertension, smoking and DM are 
main risk factors for stroke in Asia7. APCSC results show that 
the hazard ratios of DM for ischemic stroke and CHD are 
similar for both Asian and western countris18. 
High BP was identified as a strong risk factor for CVD, 
especially for stroke, and both systolic and diastolic BP levels 
were associated with CVD risk in a dose response fashion13. 
Serum total cholesterol is a risk factor for CHD in Asian 
countries19. A consistent positive association of total and LDL 
cholesterol level and the risk of CHD is found in some Asian 
countries20.
Smoking is a potent risk factor not only for CHD, but also for 
stroke25. The impact of smoking is much stronger in men than 
women (13-27)% versus (2-7)% in respect to CHD25. Although 
the prevalence of current smoking has declined from 82% in 
1965 to32% in 2010 for men and 16% to 8% for women, the 
prevalence among men is still higher in Japan and some other 
Asian countries than in Western countries24.
Atherosclerosis is very common in Western populations and is 
reflected in high CHD5. Increased industrialization, 
mechanization and computerization have shifted physically 
demanding agriculture based work to sedentary office based 
works leads to overweight and obesity. Only 22% Americans 
engaging in sustained physical activities for at least 30minutes 
on 5 or more days in a week32. Consumption of calorie rich fatty 
food, specially saturated animal fat and hydrogenated plant fatty 
food resulting in atherosclerosis leads to CHD and stroke in 

large arteries. In 1996-1999 fat intake in USA was 34% and 
33% in the UK including Ireland and Scotland of the total 
calorie intake3. Genetic and environmental factors play an 
important role in atherosclerosis and CHD. Smoking, 
hypertension and dyslipidaemia causes endothelial injury and 
ultimately atherosclerosis in 2nd – 3rd decade of life, but 
clinical presentation may occur in sixth, seven or eight decade32. 
Age and increase life expectancy are common risk factors for 
CHD and stroke due to lacunar infarction in Japan and some 
regions of the world.
Serum total cholesterol, LDL or non High Density Lipoprotein 
(HDL) cholesterol levels or the LDL/HDL ratio have been 
positively associated with risk of IHD, whereas HDL 
cholesterol levels were inversely associated with the risk23. 
Many epidemiological studies in the United States have 
reported a positive association between serum total and LDL 
cholesterol levels and the risk of ischemic stroke4. The 
Atherosclerosis risk in communities (ARIC) study reported that 
total cholesterol levels were positively associated with the risk 
of non Lacunar stroke, but not lacunar stroke23. 
Obesity with dyslipidaemia, lack of exercise, type-2 DM, 
smoking and hypertension are main modifiable risk factors for 
CHD and stroke in western Europe and USA. These are 
common risk factors though population attributable risk fraction 
(PAF) is variable in different regions of the world.
The global rise in CVD is the result of epidemiologic transition 
life style changes taking place in every part of the world among 
all races, ethnic groups and cultures. Global trend of CVD by 
2001, was responsible for 29% of all deaths and 14% DALYS. 
By 2030, 33% of all deaths will be the result of CVD. Of these, 
14.9% of deaths in man and 13.1% of deaths in women will be 
due to CHD12. Stroke will be responsible for 10.4% of all male 
deaths and 11.8% of all female death12. Evidence of coronary 
heart disease in premenopousal women is less than men, but 
almost same in post menopausal women.
The modest decline of CVD death rate specially stroke and 
CHD in high –income countries will continue, but the rate of 
decline will be slow. It is due to competing trends of common 
risk factors. In one hand well-recognized increase in the 
prevalence of diabetes mellitus and obesity, rate of decline of 
smoking and a leveling off in the rate of detection, treatment and 
control of hypertension are in the negative column. On the other 
hand, cholesterol levels continue to decline in the face of 
increased statin use. 
Treatment of hypertension and elevated cholesterol along with 
wide spread Use of aspirin have contributed significantly 
reducing death from stroke and CHD. Public health campaigns 
promoting life style modifications, cessation of smoking also 
contributed to reduce death rates. Advance treatment facilities 
such as angioplasty, CABG, Implantable defibrillators and other 
invasive procedures reduces death rates specially due to CHD.
Improvement and availability of therapeutic approaches, follow 
up along with implementation of preventing measures 
effectively reduces death rates from CHD and stroke in the 
developed countries. Poor therapeutic approach, inadequate 
treatment and rehabilitations in the low-medium income 

smoking may be responsible for stroke. In China, 
approximately 90% of urban population walks or rides a 
bi-cycle in their daily life32. Increase physical activities, low 
fatty diet and genetics may be responsible for decrease 
incidence of CHD in China.
The South East Asian country Indonesia, coronary heart disease 
death rate was higher than stroke, Malaysia had same death 
pattern in both study results, but much lower than Indonesia. 
Thailand another country of this region stroke death was much 
more higher than CHD.
In Singapore, there was a 3-5% decline in mortality from stroke 
annually from 1976 – 199410. Among Asian countries intake of 
total and saturated fat is highest (31%) in Singapore26. High fat 
intake, smoking and changes of life style results is increase 
CHD in Singapore but death rate reasonably lower due to better 
treatment facilities.
In south East Asian countries Singapore, Indonesia and 
Malaysia had higher death rate in CHD, but stroke in Thailand. 
Indonesia had highest death rate from CHD in this region.
Mongolia had much higher death rate in stroke and CHD.
In the central Asian countries prevalence of both stroke and 
CHD is very high. Increased death rate in Kazakhstan due to 
CHD, but unchanged in Uzbekistan and modest decline in 
Tajikistan.
Stroke death rate with increasing tendency both in Kazakhstan 
and Tajikistan, but was unchanged in Uzbekistan. Central Asian 
region with the highest death rates (58%) due to CVD in the 
world, nearly double the rate of high income countries32. 
Smoking, obesity, genetic and environmental factors may be 
responsible.
Islamic republic of Iran had high mortality due to CHD and 
relatively low due to stroke, but modest increasing in stroke 
rate.
In India, CVD accounted for 32% of all deaths in 2000 and 2 
million death by CHD in 2010, representing 30% increase over 
the preceding decade and the dominant form was CHD4. The 
Urban prevalence is more than the rural areas4. India, the 
second most populated country of the world CHD is increasing 
alarmingly because of smoking, increasing tendency to fatty 
diet, lack of physical exercise and DM among urban 
populations.
Pakistan, another South Asian country CHD death rate is much 
more higher than stroke. 
Bangladesh, the densely populated country CVD death rate is 
rising for previous 2-3 decades with prevalence of CHD death 
rate higher than stroke, but stroke death rate also rising7. CVD 
death rate is rising in Bangladeshi population and it is about 5% 
regardless of type for the last few years39. Prevalence is higher 
in urban (8%) to rural areas (2%)39. The high CVD prevalence 
along with an upward trend of both CHD and stroke here may 
be due to smoking, hypertension with poor drug compliances, 
DM or IGT and dyslipidaemia resulting from sedentation and 
high carbohydrate diet. 
It is clearly evident that Iran, India, Bangladesh, Pakistan the 
south Asian countries CHD is the dominant form of CVD. The 

south Asian regions has the highest overall prevalence of DM 
with a rate as high as 14%15.
The middle East countries of Asia Jordan, Oman, Saudi Arabia 
and United Arab Emirates CHD death rates are relatively high 
than stroke. Kuwait had low death rate in CHD and very low in 
stroke death. 
Daily fat consumption increases ranging 13.6% in Sudan and 
143.3% in Saudi Arabia31. Over 75% Egyptians are obese or 
over weight and 67%in Iraq and Jordan31. In the middle East and 
North Africa CVD death rates just below those of developed 
countries, CHD responsible for 17% of all deaths and stroke for 
7%3. Traditional high fibre containing and low fatty diet 
changed to fatty diet recently. Fatty diet, lack of physical 
exercise and obesity are risk factors for coronary heart diseases 
over last few decades. 
The most part of sub-Saharan Africa CVD is the leading cause 
of death (46%) among adults age more than 35 years3.
In USA, CVD death rate was low, but CHD was relatively high 
to stroke and upward trend is obvious. Better medical facilities, 
hypertension control and low salt diet results lower death from 
stroke. High total and LDL cholesterol are associated with CHD 
and 40% large artery atherosclerotic stroke in USA5. Obesity, 
smoking, alcohol and lack of physical exercise are common risk 
factors for CHD and stroke in USA.
Canada had the lowest stroke death rate and low death rate from 
CHD in 2004. Australia had reasonably low death rate both 
from stroke and CHD which was nearly unchanged in data 
shown 2004 and 2002.
In UK, CHD is much more prevalent than stroke and the trend 
is stable. Death from AMI is very high in male sex in Ireland 
and Scotland.
France, Spain, Italy the Mediterranean countries have both 
CHD and stroke lowest of the world and the trend is stable. 
France have lowest death rate both due to stroke and CHD. 
Finland has the highest death rate from AMI in male sex in 
northern Western Europe then Belfast of UK followed by 
Norway and Sweden7.
In Germany both stroke and CHD death rate was reasonably 
low in study result of 2002 and 2004.
In a study conducted 1989 – 1993 Russia, Sweden, Denmark, 
Iceland had very high rate of coronary arterial death specially 
Acute myocardial infarction (AMI) and reasonably high stroke 
death.
The Eastern Europe and central Asia region with the highest 
death rates (58%) due to CVD in the world, nearly double the 
rate of high income countries32. Both stroke and CHD are 
common in Poland, Hungary, Czech Republic, Slovenia, and 
Slovakia. Age adjusted death rate is much more high in adult 
male than female. Obesity, dyslipidaemia, type-2 DM, smoking 
are common risk factors. In Poland, the age adjusted mortality 
of CVD decreased approximately 30% during1990 and 
Slovenia, Hungary, the Czech Republic and Slovakia had 
similar decline32,4.
In Latin America, approximately 28% of all deaths are 
attributable to CHD higher (35%) than stroke (29%). During 
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countries results in increase in death rates from stroke and 
CHD. Risk factors have potentiating rather than additive effect 
on stroke and CHD. 
Nationwide approaches to hypertension management, smoking 
prevention, control of metabolic risk factors would be of value 
to reduce mortality from Asia, Africa, Eastern Europe and other 
low-medium income countries. Improvement of surveillance 
and aftercare of treatment of stroke and CHD in these regions 
will effectively reduce death rates.
Conclusion: 
Asian countries have disproportionately high morbidity and 
mortality from stroke with increasing tendency to CHD, but 
CHD in Western countries which may be due to complex 
interaction of genetic and environmental factors, smoking, 
hypertension and metabolic abnormalities. Urbanization, 
industrialization, office based sedentary work lack of physical 
exercise and high fatty diet play important role causing CVD.  
Death rate is higher in male sex from both CHD and stroke 
worldwide.
Conflict of Interest: None. 
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Discussion
Cardiovascular diseases (CVD) accounts for approximately 30% 
death worldwide, nearly 40% in high income countries and about 
28% in low and middle income countries1. The global rise of CVD 
is the result of unprecedented transformation in the cause known 
as epidemiologic transition and this shift is driven by industrial-
ization, urbanization and associated life style changes which are 
taking place in every part of the world. Data from 2002 and 2004 
reflects stroke and CHD in Asian regions and Western country.
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stroke was the leading cause of death, it is now 4th5. In Japan 
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men and approximately 25% decrease for women5. In South 
Korea death from stroke was more than double from CHD in 2002 
and almost same in 2004. Hypertension, high salt intake and 
genetic factors may be responsible for stroke death here7. Smok-
ing is strong risk factor for stroke and CHD. Recent trend in South 
Korea is to decrease of stroke, but increase tendency to CHD in 
both male and female8.
Philippines, another East Asian country age adjusted mortality 
from CHD was highest among East Asian countries.
In the Eastern Asian countries Japan and South Korea, the age 
adjusted mortality per 100000/yr. stroke dominating, whereas in 
Philippines CHD. Hypertension is more prevalent in East Asia 
than South and other regions of Asia34. 
In China stroke death was nearly two times than CHD. A Large 
Cohort study in China confirmed that age adjusted stroke 
mortality was 3 times higher than CHD3. Approximately 3 million 
Chinese died from CVD annually which accounted 41% of deaths 
from any causes in 20099. The recent age adjusted stroke 
mortality rate in China is reported to be decreasing in Urban 
areas, whereas in rural areas it is increasing or is stable6. 
Hypertension, high salt and moderate cholesterol intake and 

31. Lopez AD et al (eds): Global burden of disease and risk 
factors. Washington, DC: Oxford university press; 2006.
https://doi.org/10.1596/978-0-8213-6262-4
32. Gaziano AT, Gaziano MJ. 'Epidemiology of cardiovascular 
disease'. In: Fauci, A.S. Braunwald, E. Kasper, D.L. Hauser, 
S.L. Longo, D.L. Jameson, eds. Harrison's Principles of Internal 
Medicine. Vol-1. New York: McGraw-Hill book inc; 2012. 
33. Jamison DT (eds). Disease control l priorities in developing 
countries. 2nd ed. Washington, DC:Oxford university press; 
2006.
34. Komishi M, ISO H, Kamachi Y, Iida M, Shimamoto T, 
Jacobs DR Jr, et al. Associations of serum total cholesterol, 
different types of stroke and stenosis distribution of cerebral 
arteries: The AKITA pathology study. Stroke. 1993; 24:954 - 
964.
https://doi.org/10.1161/01.STR.24.7.954
PMid:8322395 
35. Komishi M, ISO H, Kamachi Y, ISO H, Iida M, Naito Y, et 
al. Secular trends in atherosclerosis of coronary arteries and 
basal cerebral arteries in japan: The AKITA 
pathology.Arteriosclerosis. 1990; 535 - 540.
https://doi.org/10.1161/01.ATV.10.4.535
PMid:2369364 
36. Umesawa M, ISO H, Date C, Yamamoto A, Toyoshima H, 
Watanase Y, et, al. Relations between dietery sodium and 
potassium intake and mortality from cardiovascular disease: The 
Japan collaboration cohort study for evaluation of cancer risks. 
Am J ClinNutr. 2008; 88:195-202.
https://doi.org/10.1093/ajcn/88.1.195
PMid:18614741 
37. Umesawa M, Satos, Imano H, Kitamura A, Shimamoto T, 
Yamagishi K, et al. Relations between protein intake and blood 
pressure in Japanese men and women: The circulatory risk in 
communities study (CIRCS). Am J ClinNutr. 2009; 90:377-384.
https://doi.org/10.3945/ajcn.2008.27109
PMid:19515740 
38. Yamagishi K, ISO H, Date C, Fukui M, Wakai K, Kikuchi S, 
et al. Fish, W-3 poly unsaturated falls a c….and mortality from 
cardiovascular disease in a nationwide community based cohort of 
Japanese: The JACC study. J Am Collcardiol. 2008; 52: 988 -996.
https://doi.org/10.1016/j.jacc.2008.06.018
PMid:18786479 
39. Chowdhury MZI, Haque MA, Farhana Z, Anik AM, 
Chowdhury AH, Haque SM, et al. Prevalence of cardiovascular 
disease among Bangladeshi adult population: a systemic review 
and meta - analysis of the studies: Vascular Health and Risk 
Management. 2018:14 165-181.
https://doi.org/10.2147/VHRM.S166111
PMid:30174432 PMCid:PMC6110270

et al. Serum total cholesterol level and risk of mortality from 
stroke and coronary heart disease in Japanese: The JACC study. 
Atherosetenoses. 2007; 194: 415 - 420.
https://doi.org/10.1016/j.atherosclerosis.2006.08.022
PMid:16970954 
21. Di Angelantonio E, Sarwar N, PerryP, Kaptoge S, Ray KK, 
Thompson A, et al. Major lipids, Apolipoproteains, and risk of 
vascular disease. JAMA. 2009; 302: 1993 - 2000.
https://doi.org/10.1001/jama.2009.1619
PMid:19903920 PMCid:PMC3284229 
22. ISO H, Satos, Kitamura A, Naito Y, Shimamato T, Komachi 
Y, et al. Fat and protein intakes and risk of intraparenclymal 
haemorage, among middle aged Japanese. Am J Epidemio. 
2003; 157: 32- 39.
https://doi.org/10.1093/aje/kwf166
PMid:12505888 
23. Kitamura A, Sato S, Kiyama M, Imanoh H, ISO H, Okado 
T, et al. Trends in the incidence of coronary heart disease and 
stroke and their risk factors in japan, 1964 to 2003: The Akita - 
Osaka study. J Am coll cardiol. 2008; 52: 71 - 79.
https://doi.org/10.1016/j.jacc.2008.02.075
PMid:18582638 
24. Marrow M, Barra clough S. Tobacco control and gender in 
south- east Asia: part II: Singapore and Vietnam. Health promo 
int. 2003; 18; 373 - 380.
https://doi.org/10.1093/heapro/dag403
PMid:14695368 
25. Matriniuk ALC, Lee CMY, Lam TH, Huxley R, Suh I, 
Jamrozik K, et al. Woodward M; for the Asia-Pacific Cohort 
studies collaboration. The fraction of ischaemic heart disease 
and stroke attributable to smoking in the WHO Western Pacific 
and South - East Asian regions. Tob control. 2006; 15: 181-188.
https://doi.org/10.1136/tc.2005.013284
PMid:16728748 PMCid:PMC2564655 
26. Coronary heart disease in sevencountries: XVII : The diet. 
Circulation. 1970; 41(supl I):I-162-I-183.
https://doi.org/10.1161/01.CIR.41.4S1.I-162
27. Ueshima H. Trends in Asia. In: Marmot M, Elliott P, eds. 
Coronary heart disease Epidemiology : From aetiology to public 
health. 2nd ed. Oxford, United Kingdom: Oxford university 
press; 2005: 102-112. 
28. Zimmet P, Magliano D, Matsuzawa Y, et al.The metabolic 
syndrome: a globalpublichealth. 2005; 12: 295-300.
https://doi.org/10.5551/jat.12.295
PMid:16394610 
29. Kitakazi M. Trends in characteristic of CVD in Asia and 
Japan: The importance of Epidemiological studies and beyond. 
30. Yusuf S, Hawkea S, Ouapuu S, Daus T, Avezum A, Lanas 
F, et al. Effects of potentially modifiable risk factors associated 
with myocardial infarction in 52 countries ( The INTERHEART 
study): case control study. Lancet. 2004; 364: 937 - 52.
https://doi.org/10.1016/S0140-6736(04)17018-9



apparently healthy male cement factory workers, working in a 
cement factory for 2 years or more, with age ranging from 20 to 
50 years were study group and forty six age, BMI and socioeco-
nomic condition matched apparently healthy male subjects from 
different areas of Dhaka city were control group based on the 
inclusion and exclusion criteria. Subjects with history of 
respiratory disease, acute infection, cardiac disease, haemato-
logical disease, liver disease, renal disease, malignancies, 
hypertension; history of taking anticoagulant, chemotherapy, 
iron therapy and recent history of blood transfusion were 
excluded from the study. 
After selection of the subjects informed written consent was 
taken from them. The research work was carried out after 
obtaining ethical clearance Ethical Review Committee of Dhaka 
Medical College, Dhaka. All the information were recorded in a 
pre-designed schedule. With aseptic precaution, 2 ml of venous 
blood were collected from ante-cubital vein, the blood sample 
was taken in a tube with EDTA anticoagulant for determination 
of platelet count. This parameter was determined using Horiba 
Pentra DX Nexus automated haematology analyzer. The 
collected blood sample was analyzed in the Department of 
Laboratory Medicine, Dhaka Medical College hospital, Dhaka. 
Statistical analysis was performed by using SPSS (Statistical 
Package for Social Sciences) Version 16. Data were presented 
as mean and standard deviation (mean±SD). Unpaired 
Student’s ‘t’ test was done to compare between the groups and 
correlation was analyzed by Pearson’s correlation co-efficient 
(r) test. p value of < 0.05 was taken as level of significance.
Results:
In this study no statistical differences were observed in age, 
BMI, socioeconomic condition, systolic and diastolic blood 
pressure (Table I).
Table- I: General characteristics of the subjects in both groups (N=92).

Data shown as Mean ± SE, Staistical analysis was done by 
Unpaired Student’s ‘t’ test, ns = not significant, Control=Healthy 
adult subjects not exposed to cement dust, BMI=Body mass 
index, BP= blood pressure.
The platelet count was significantly higher in the cement dust 
exposed subjects in comparison to the control group (Table II, 
Figure 1). 
Table-II: Study parameters of the subjects in both groups (N=92).

Data were shown as mean± SE .Statistical analysis was done by 
Unpaired Student’s ‘t’ test (a) for comparison between groups. N= 
total  number of  subjects.  * = Total count of Platelet of cement 
mill workers vs control group ,  *** = p  < 0.001  , n= number of 
subjects in each group. 

Discussion:
In the present study, the platelet count was higher in 
subjects exposed to cement dust than that of controls and 
there was positive correlation between the platelet count 
with the duration of exposure to cement dust. This result is 
similar to others11,12,13. Literature review suggested cement 
dust when inhaled cause neutrophils, macrophage and 
lymphocytes to increase in the lung and also the very small 
cement dust particle can enter the circulation14,15,16. 
Toxic components of cement dust causes alveolar epithelial 
cells, neutrophils, alveolar macrophage to release 
inflammatory mediators and cytokines such as tumor 
necrosis factor-alpha (TNF- alpha), interleukins (IL-1, 
IL-8). The inflammatory response is accelerated due to 
these transcription factors17,18.
Transcription factors of GATA family that is, GATA-2 along 
with GATA cofactor (FOG 1) are involved in regulation 
megakaryopoiesis in the bone marrow. GATA-2 ensures 
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maintenance and proliferation of haematopoietic progenitor 
cells. Increased expression of GATA-2 results in 
megakaryocytic differentiation. 
TNF alpha released by alveolar macrophage due to 
exposure to cement dust, result in activation of GATA-2 
.Overexpression of GATA-2 stimulates megakaryopoiesis. 
This may result in increase in platelet count19,20 .
Conclusion:
After analyzing the results of the study, it can be concluded 
that cement dust exposure has damaging effect on the 
platelet count. This is evidenced by significant increase in 
platelet count in cement dust exposed subjects. The change 
in platelet count is significantly related to the duration of 
exposure.
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pain 30.1%, supra-pubic pain 45.6%, incontinence 7.8% and 
vomiting in 40.8% patients11. In other study Ahmed F et al. 
showed most of the patients had fever 55%, followed by loin 
pain 37%, burning and increased frequency of micturition 
32%, vomiting 28%, urgency of urine 23%, delirium 15% 
and incontinence in 18% patients15.
In our study we found Escherichia coli to be most common 
88(51.76%) organism, followed by Staphylococcus aureus 
49(28.82%), Staphylococcus saprophyticus 19(11.17%), 
Klebsiellaspp 14(8.23 %) and Enterococcusspp 8(4.70%) 
cases. In a study Saber S et al revealed that E. coli (64%) 
was the most common organism and Staphylococcus spp. 
19%, Proteus 12 % and Klebsiella 5%were the other organ-
isms3.  Setu SK et al. showed that among the gram negative 
organisms E. coli 63.93% was the most common followed 
by Klebsiellaspp 17.09%, Pseudomonas 5.59%, Entero-
bacter (5.28%) were the other isolates.  While Enterococci 
75.07% was the predominant followed by Staphylococcus 
aureus 12.88% among the gram positive organisms16. In 
another study by Nazme NI et al. found E. coli was the 
commonest isolate 62.1% followed by Enterococcus 19.2%, 
Klebsiella 10.2%, Pseudomonas 3.4%, Acinetobacter 3.4% 
and Proteus 1.7%17. It is observed that although Esch. coli 
was the most frequent pathogen in all study results but there 
are variations in other organisms among different studies. 
The dissimilarities of the rate of isolation and isolated bacte-
rial species between the present study and other studies may 
be due to the geographical variation, difference among 
sexes, various personal, educational and overall socioeco-
nomic status, availability of medical facilities, method of 
collection of urine samples etc12.
Regarding the susceptibility pattern of antibiotics, it was 
observed that the Meropenem 100% followed by Imipenem 
(E. coli- 95.23%, Staph. aureus-93.33%, Staph. saprophyti-
cus-94.73%and Klesiella spp-92.86%) were the most 
effective antibiotic in our present study. 
In our present study susceptibility pattern of Esch. coli 
showed lowest Trimethoprim-sulfamethoxazole 10.71%  
and followed by Cefixime 21.42% sensitive. Meropenem 
was found to be 100% sensitive, followed by Imepenem 
95.23%, Ceftazidime 89.29% and Ceftriaxone were 84.52% 
sensitive. In a study done by Shill MC et al showed that 
Esch. coli exhibited high resistance with amoxicillin and 
ciprofloxacin with 94% and 79% resistance respectively. 
All the Cephalosporins showed moderate activity against 
the Esch. coli infection; Cephradine, Cefixime, Ceftriaxone 
and Cefepime exhibited 68.7%, 62.7%, 61.2% and 46.3% 
resistance respectively. Gentamicin demonstrated only 
26.9% resistance while Meropenem showed no resistance at 
all. Amikacin also proved to be very active against Esch. 
coli with only 3% resistance and so did nitrofurantoin with 
just 11.9% resistance18. In another study Hossain Get al. 
showed that Esch. coli was most sensitive to Nitrofurantoin 
(92.5%), Meropenem 92.5%, Amikacin (84.6%) and Genta-
mycin 71.8% and resistant to most commonly used drugs 
like Cefixime 78%, Cefuroxime 77.5%, Ciprofloxacin 
62.5%, Ceftriaxone 62.5%19.

 In our study Staph. aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine 20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenem was found to be 100% sensitive. The study 
done by Haider JSet al.found that the Gram positive isolates 
including Staph.aureus showed highly sensitive 100 % to 
Nitrofurantoin, Deptomycin and Linezolid followed by 
Teicoplanin 90.5% and showed low response to Cefoxitin 
9.5%, Cefotaxime, Imipenem and Oxacillin showed 14.3%, 
Erythromycin and Ampicillin showed 28.6% and Amoxicil-
lin-clavulanae 33.3% and Penicillin G 38.0%20. We found 
Sensitivity pattern of Staphylococcus saprophyticus lowest 
against Trimethoprim-sulfamethoxazole 15.17% followed 
by Cephradine 31.58% and Ciprofloxacin 42.11%. While 
Nitrofurantoin and Amoxicillin-Clavulonic acid were found 
78.94% sensitive. Imipenem 94.73%, Ceftazidime 89.48% 
and Ceftriaxone 84.21% sensitive. Meropenem showed 
100% sensitive. In a study done by Haque R et al. found 
Trimethoprim-sulfamethoxazole 73.68%, Cefaclor 73.68%, 
Amoxicillin 71.05%, Cephalexin 65.79%, Ciprofloxacin 
63.16%, Ceftriaxone 44.74%, Cefuroxime 39.47%, Genta-
micin 47.37% and Nitrofurantoin 18.42%, resistance 
against Staph. saprophyticus7. In our study Klebsiella spp. 
showed low of sensitivity level against Trimethoprim-sulfa-
methoxazole 7.16% followed by Cephradine 28.58% and 
Ciprofloxacin 35.71%. Imipenem, Ceftazidime, Ceftriax-
one, Nitrofurantoin and Amoxicillin-Clavulonic acid were 
found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance. Study done by Mollicket al. showed the sensitiv-
ity pattern of Klebsiella spp. They found Cephradine 22.23 
%, Ceftriaxone 44.44 %, Cefixime 44.44%, Ceftazidime 
55.56%, Cotrimoxazole 44.44%, Ciprofloxacin 66.67%, 
Nitrofurantoin 72.22%, Gentamicin 77.77% and Amikacin 
88.89%, Meropenem 94.44% and Imipenam 100% 
sensitive12. In a study done Ahmed F et al. showed that as a 
whole all organisms are mostly sensitive to Meropenem 
93.1%, Nitrofurantoin 86.2%, Amikacin 77.2% and Genta-
mycin 64.9% and mostly resistant to Cefixime 83.3%, 
Cefuroxime 81.4% and Ceftriaxone 66.9%15. From the 
analysis of the results of the antimicrobial susceptibility 
pattern of the present and other studies it revealed that the 
susceptibility pattern of some antibiotics are seems to be 
similar or closure to our study and some are quite dissimi-
lar. It may due that the resistance pattern of uropathogens is 
changing drastically, because of uncontrolled-widespread 
use of antibiotics1 and it may also vary in different places 
andeven in same place from time to time or even institution 
to institution11,8. 
Conclusion:
Pattern of uropathogens vary in different settings and the 
increasing antimicrobial resistance is a great concern in 
developed and developing countries. Wherever possible, 

Enam Medical College Hospital, Savar, Dhaka. The study 
was approved by the ethical review committee of the Enam 
Medical College.
After collection of specimen a loopful (0.01 mL) of urine was 
inoculated by calibrated wire loop on Blood agar and 
MacConkey’s agar media and incubated aerobically at 37°C 
for 24 hours for the growth of bacteria. All the plates were 
inspected for growth and the isolates were identified by 
observing colony morphology, Gram-stain characteristics 
and relevant biochemical tests. Colony count ≥105 colony 
/mL of urine were considered as significant bacterial growth. 
All the isolates were tested for susceptibility against Azithro-
mycin, Ciprofloxacin, Amoxicillin-clavulonic acid, Cefix-
ime, Cefuroxime, Cephradine, Nitrofurantoin, Trimetho-
prim-sulfamethoxazole, Ceftriaxone, Ceftazidime, Gentami-
cin, Imipenem and Meropenem antibiotics by Kirby Bauer 
disc diffusion technique on Mueller-Hinton agar media. 
Results were read according to the National Committee for 
Clinical Laboratory Standards guidelines13,14.
Results:
The distribution of the infections according to the age and sex 
of the UTI patients are summarized in Table 1. Among 170 
patients, majority were females 109 (64.11%) and the male 
to female ratio was 1: 1.79. Most of the patients 54 (31.77 %) 
were in the age group 50-59 years, followed by 33 (19.41%) 
in the 60-69 age group.
Table-I: Age and sex distribution of the UTI patients.

In the present study, we found that vomiting 82.35% was the 
commonest symptom followed by increased frequency of 
micturition 76.48%, supra-pubic pain 73.52%, dysuria/burn-
ing sensation 64.70%, incontinence 55.89%, urgency of urine 
51.76%, fever 38.23% and loin pain in 17.64% cases (Fig: 1).

Figure-1: Clinical manifestations of the UTI patients.

infections may also take place. Among the uropathogens, 
Escherichia coli (Esch. coli) is responsible for 75–90% 
infections7. Other organisms such as Klebsiella spp., 
Pseudomonas, Proteus spp., Enterococcus faecalis and 
Enterobacter account for a smaller number of infections. 
Staphylococcus saprophyticus is also responsible for 
approximately 5-15% UTI cases in young sexually active 
females8,4. Chronic Kidney Disease (CKD) is now a global 
problem. Infection is one of the major causes of greater 
morbidity and mortality in CKD patients9. Due to the 
structural and functional defect, incidence of UTI in CKD 
patients is higher compared to others. Increased risk of UTI 
in CKD patients includes; the impairment of host immuni-
ty, change in the composition of urine, oliguria, anuria and 
the resultant changes in urinary pH and osmolality. 
Furthermore, uremic condition may also inhibit the antimi-
crobial activity of granulocytes, macrophages and other 
defense reactions of the host. In the patients with CKD, 
urinary drug concentration may be too low to eradicate 
organisms completely10.
Antibiotics are the cornerstone in treating UTI. Easy 
availability and non-judicious use of antimicrobial agents 
may contribute to the development of resistance against 
commonly used antibiotics11. As antimicrobial susceptibili-
ty test report is usually obtained after 48 hours, clinicians 
have to start an antimicrobial drug before getting the report. 
In these cases, the empirical choice of antibiotic is 
influenced by recent available data about the susceptibility 
pattern and the causative agent8. Unfortunately, UTI has 
been suffering a shift in the etiological agents and antimi-
crobial susceptibility in the last decade. Distribution of 
urinary pathogens and the susceptibility pattern to antimi-
crobial agents may vary in different places and in same 
place from time to time12,11. Thus empirical choice of antibi-
otics in UTI is not uniform and it depends on local guide-
lines, if available11. Therefore, it is necessary to have 
knowledge about the distribution of the pathogens and their 
susceptibility pattern to antibiotics in a particular setting to 
guide the initial empirical treatment12.
There is a need to generate data in every institution that will 
guide the clinicians to select empirical choice of appropri-
ate antimicrobial agent. Thus the present study was carried 
out to describe the bacteriological profile causing UTI and 
their antimicrobial susceptibility pattern. This study is 
important for clinicians in order to facilitate the effective 
treatment and management of patient with urinary tract 
infection.
Materials and Methods:
This cross sectional study was carried out in the department 
of Nephrology and Microbiology in Enam Medical College 
Hospital, Savar, Dhaka during the period of January 2021 
to June 2021. Irrespective of age and sex of the patient, a 
total of 476 clean-catch midstream urine specimens were 
collected from the clinically suspected UTI patients with 
their written consent from the Nephrology department of 

against Meropenem and Imepenem. Moderately sensitive 
were found against Azithromycin 75.00%, Amoxicil-
lin-Clavulonicacid75.0% and Nitrofurantoin 62.5%. While 
Ceftazidime and Ceftriaxone were 87.5% and 87.5% 
sensitive respectively.
Table-III: Antimicrobial susceptibility pattern of the bacteri-
al isolates.

Discussion: 
UTI is one of the most common a common clinical problem 
seen in clinical practice both in outpatient and inpatient 
department. Epidemiologically UTIs account for more than 
150 million cases annually with a high rate of morbidity and 
financial cost.
In the present study, we found 109 (64.11%) were females 
and the male to female ratio was 1: 1.79. Most of the patients 
54 (31.77 %) were in the age group of 50-59 years. Similar 
finding had been observed in a study done by Ahmed F et al. 
in Bangladesh which reported 67% were females and the 
male to female ratio was 0.49:1. The most common age 
group was 46–60 years (34%)15. In another study by 
Rahman MR et al. also showed that out of 103 patients 
females were (69) more than male (34) with a male to 
female ratio of 1:2. Mean age was 57.5±9.5 (range 19-80) 
years11. Female predominance were observed in the present 
and other studies. The reason behind this high prevalence of 
UTI in females is due to proximity of the urethral meatus to 
the anus, shorter and wider urethra, sexual intercourse, 
incontinence and less acidic pH of vaginal surface and poor 
hygienic conditions. The incidence of UTI increases with 
age15.
In the present study, we found that vomiting 82.35% was 
the commonest symptom followed by increased frequency 
of micturition 76.48%, supra-pubic pain 73.52%, 
Dysuria/Burning sensation 64.70%, incontinence 55.89%, 
urgency of urine 51.76%, fever 38.23% and loin pain in 
17.64% cases In a study done by Raman MR et al. found 
Fever 93.2% was the most common symptom followed by 
increased urinary frequency 46.6%, Dysuria 79.6%, loin 

Out of 170 culture positive samples Escherichia coli was 
found to be most commonest 88 (51.76%) organism, 
followed by Staphylococcus aureus 49 (28.82%), Staphylo-
coccus saprophyticus 19 (11.17%), Klebsiellaspp 14(8.23 
%) and Enterococcusspp 8 (4.70%). 

Figure-2: Bacteriological patternisolated from the urine 
samples (n=170).
The susceptibility pattern of the commonly used antibiotics 
are summarized in table- III. In our study susceptibility 
pattern of Esch. coli showed lowest Trimethoprim-sulfame-
thoxazole 10.71%,  and followed by Cefixime 21.42% 
sensitive. Meropenem was found to be 100% sensitive, 
followed by Imepenem95.23%, Ceftazidime89.29% andCef-
triaxone were 84.52% sensitive.
Staphylococcus aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenemwas found to be 100% sensitive.
Sensitivity pattern of Staphylococcus saprophyticus showed 
lowest against Trimethoprim-sulfamethoxazole 15.17% 
followed by Cephradine 31.58% and Ciprofloxacin 42.11%. 
While Nitrofurantoin and Amoxicillin-Clavulonic were 
found 78.94% sensitive. Imipenem 94.73%, Ceftazidime 
89.48% and Ceftriaxone 84.21% sensitive. Meropenem 
showed 100% sensitive.
Klebsiella spp. showed sensitivity level against Trimetho-
prim-sulfamethoxazole 7.16% followed byCephradine 
28.58% and Ciprofloxacin 35.71%. Imipenem, Ceftazidime, 
Ceftriaxone,Nitrofurantoin and Amoxicillin-Clavulonic 
were found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance.
Enterococcus spp. showed lowest 00% sensitivityagainst 
Trimethoprim-sulfamethoxazole and highest 100% sensitive 

18. Shill MC, Huda NH, Moain FB and Karmakar UK. 
Prevalence of Uropathogens in Diabetic Patients and Their 
Corresponding Resistance Pattern: Results of a Survey 
Conducted at Diagnostic Centers in Dhaka, Bangladesh. 
Oman Medical Journal. 2010; 25 (4): 282-285.
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PMid:22043358 PMCid:PMC3191656 
19. Hossain G, Hossain E, Ahammed F, Kabir MR, 
Karmaker G and Chowdhury IA, et al. Bacteriological 
profile and sensitivity pattern of urinary tract infection 



apparently healthy male cement factory workers, working in a 
cement factory for 2 years or more, with age ranging from 20 to 
50 years were study group and forty six age, BMI and socioeco-
nomic condition matched apparently healthy male subjects from 
different areas of Dhaka city were control group based on the 
inclusion and exclusion criteria. Subjects with history of 
respiratory disease, acute infection, cardiac disease, haemato-
logical disease, liver disease, renal disease, malignancies, 
hypertension; history of taking anticoagulant, chemotherapy, 
iron therapy and recent history of blood transfusion were 
excluded from the study. 
After selection of the subjects informed written consent was 
taken from them. The research work was carried out after 
obtaining ethical clearance Ethical Review Committee of Dhaka 
Medical College, Dhaka. All the information were recorded in a 
pre-designed schedule. With aseptic precaution, 2 ml of venous 
blood were collected from ante-cubital vein, the blood sample 
was taken in a tube with EDTA anticoagulant for determination 
of platelet count. This parameter was determined using Horiba 
Pentra DX Nexus automated haematology analyzer. The 
collected blood sample was analyzed in the Department of 
Laboratory Medicine, Dhaka Medical College hospital, Dhaka. 
Statistical analysis was performed by using SPSS (Statistical 
Package for Social Sciences) Version 16. Data were presented 
as mean and standard deviation (mean±SD). Unpaired 
Student’s ‘t’ test was done to compare between the groups and 
correlation was analyzed by Pearson’s correlation co-efficient 
(r) test. p value of < 0.05 was taken as level of significance.
Results:
In this study no statistical differences were observed in age, 
BMI, socioeconomic condition, systolic and diastolic blood 
pressure (Table I).
Table- I: General characteristics of the subjects in both groups (N=92).

Data shown as Mean ± SE, Staistical analysis was done by 
Unpaired Student’s ‘t’ test, ns = not significant, Control=Healthy 
adult subjects not exposed to cement dust, BMI=Body mass 
index, BP= blood pressure.
The platelet count was significantly higher in the cement dust 
exposed subjects in comparison to the control group (Table II, 
Figure 1). 
Table-II: Study parameters of the subjects in both groups (N=92).

Data were shown as mean± SE .Statistical analysis was done by 
Unpaired Student’s ‘t’ test (a) for comparison between groups. N= 
total  number of  subjects.  * = Total count of Platelet of cement 
mill workers vs control group ,  *** = p  < 0.001  , n= number of 
subjects in each group. 

Discussion:
In the present study, the platelet count was higher in 
subjects exposed to cement dust than that of controls and 
there was positive correlation between the platelet count 
with the duration of exposure to cement dust. This result is 
similar to others11,12,13. Literature review suggested cement 
dust when inhaled cause neutrophils, macrophage and 
lymphocytes to increase in the lung and also the very small 
cement dust particle can enter the circulation14,15,16. 
Toxic components of cement dust causes alveolar epithelial 
cells, neutrophils, alveolar macrophage to release 
inflammatory mediators and cytokines such as tumor 
necrosis factor-alpha (TNF- alpha), interleukins (IL-1, 
IL-8). The inflammatory response is accelerated due to 
these transcription factors17,18.
Transcription factors of GATA family that is, GATA-2 along 
with GATA cofactor (FOG 1) are involved in regulation 
megakaryopoiesis in the bone marrow. GATA-2 ensures 
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maintenance and proliferation of haematopoietic progenitor 
cells. Increased expression of GATA-2 results in 
megakaryocytic differentiation. 
TNF alpha released by alveolar macrophage due to 
exposure to cement dust, result in activation of GATA-2 
.Overexpression of GATA-2 stimulates megakaryopoiesis. 
This may result in increase in platelet count19,20 .
Conclusion:
After analyzing the results of the study, it can be concluded 
that cement dust exposure has damaging effect on the 
platelet count. This is evidenced by significant increase in 
platelet count in cement dust exposed subjects. The change 
in platelet count is significantly related to the duration of 
exposure.
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pain 30.1%, supra-pubic pain 45.6%, incontinence 7.8% and 
vomiting in 40.8% patients11. In other study Ahmed F et al. 
showed most of the patients had fever 55%, followed by loin 
pain 37%, burning and increased frequency of micturition 
32%, vomiting 28%, urgency of urine 23%, delirium 15% 
and incontinence in 18% patients15.
In our study we found Escherichia coli to be most common 
88(51.76%) organism, followed by Staphylococcus aureus 
49(28.82%), Staphylococcus saprophyticus 19(11.17%), 
Klebsiellaspp 14(8.23 %) and Enterococcusspp 8(4.70%) 
cases. In a study Saber S et al revealed that E. coli (64%) 
was the most common organism and Staphylococcus spp. 
19%, Proteus 12 % and Klebsiella 5%were the other organ-
isms3.  Setu SK et al. showed that among the gram negative 
organisms E. coli 63.93% was the most common followed 
by Klebsiellaspp 17.09%, Pseudomonas 5.59%, Entero-
bacter (5.28%) were the other isolates.  While Enterococci 
75.07% was the predominant followed by Staphylococcus 
aureus 12.88% among the gram positive organisms16. In 
another study by Nazme NI et al. found E. coli was the 
commonest isolate 62.1% followed by Enterococcus 19.2%, 
Klebsiella 10.2%, Pseudomonas 3.4%, Acinetobacter 3.4% 
and Proteus 1.7%17. It is observed that although Esch. coli 
was the most frequent pathogen in all study results but there 
are variations in other organisms among different studies. 
The dissimilarities of the rate of isolation and isolated bacte-
rial species between the present study and other studies may 
be due to the geographical variation, difference among 
sexes, various personal, educational and overall socioeco-
nomic status, availability of medical facilities, method of 
collection of urine samples etc12.
Regarding the susceptibility pattern of antibiotics, it was 
observed that the Meropenem 100% followed by Imipenem 
(E. coli- 95.23%, Staph. aureus-93.33%, Staph. saprophyti-
cus-94.73%and Klesiella spp-92.86%) were the most 
effective antibiotic in our present study. 
In our present study susceptibility pattern of Esch. coli 
showed lowest Trimethoprim-sulfamethoxazole 10.71%  
and followed by Cefixime 21.42% sensitive. Meropenem 
was found to be 100% sensitive, followed by Imepenem 
95.23%, Ceftazidime 89.29% and Ceftriaxone were 84.52% 
sensitive. In a study done by Shill MC et al showed that 
Esch. coli exhibited high resistance with amoxicillin and 
ciprofloxacin with 94% and 79% resistance respectively. 
All the Cephalosporins showed moderate activity against 
the Esch. coli infection; Cephradine, Cefixime, Ceftriaxone 
and Cefepime exhibited 68.7%, 62.7%, 61.2% and 46.3% 
resistance respectively. Gentamicin demonstrated only 
26.9% resistance while Meropenem showed no resistance at 
all. Amikacin also proved to be very active against Esch. 
coli with only 3% resistance and so did nitrofurantoin with 
just 11.9% resistance18. In another study Hossain Get al. 
showed that Esch. coli was most sensitive to Nitrofurantoin 
(92.5%), Meropenem 92.5%, Amikacin (84.6%) and Genta-
mycin 71.8% and resistant to most commonly used drugs 
like Cefixime 78%, Cefuroxime 77.5%, Ciprofloxacin 
62.5%, Ceftriaxone 62.5%19.

 In our study Staph. aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine 20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenem was found to be 100% sensitive. The study 
done by Haider JSet al.found that the Gram positive isolates 
including Staph.aureus showed highly sensitive 100 % to 
Nitrofurantoin, Deptomycin and Linezolid followed by 
Teicoplanin 90.5% and showed low response to Cefoxitin 
9.5%, Cefotaxime, Imipenem and Oxacillin showed 14.3%, 
Erythromycin and Ampicillin showed 28.6% and Amoxicil-
lin-clavulanae 33.3% and Penicillin G 38.0%20. We found 
Sensitivity pattern of Staphylococcus saprophyticus lowest 
against Trimethoprim-sulfamethoxazole 15.17% followed 
by Cephradine 31.58% and Ciprofloxacin 42.11%. While 
Nitrofurantoin and Amoxicillin-Clavulonic acid were found 
78.94% sensitive. Imipenem 94.73%, Ceftazidime 89.48% 
and Ceftriaxone 84.21% sensitive. Meropenem showed 
100% sensitive. In a study done by Haque R et al. found 
Trimethoprim-sulfamethoxazole 73.68%, Cefaclor 73.68%, 
Amoxicillin 71.05%, Cephalexin 65.79%, Ciprofloxacin 
63.16%, Ceftriaxone 44.74%, Cefuroxime 39.47%, Genta-
micin 47.37% and Nitrofurantoin 18.42%, resistance 
against Staph. saprophyticus7. In our study Klebsiella spp. 
showed low of sensitivity level against Trimethoprim-sulfa-
methoxazole 7.16% followed by Cephradine 28.58% and 
Ciprofloxacin 35.71%. Imipenem, Ceftazidime, Ceftriax-
one, Nitrofurantoin and Amoxicillin-Clavulonic acid were 
found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance. Study done by Mollicket al. showed the sensitiv-
ity pattern of Klebsiella spp. They found Cephradine 22.23 
%, Ceftriaxone 44.44 %, Cefixime 44.44%, Ceftazidime 
55.56%, Cotrimoxazole 44.44%, Ciprofloxacin 66.67%, 
Nitrofurantoin 72.22%, Gentamicin 77.77% and Amikacin 
88.89%, Meropenem 94.44% and Imipenam 100% 
sensitive12. In a study done Ahmed F et al. showed that as a 
whole all organisms are mostly sensitive to Meropenem 
93.1%, Nitrofurantoin 86.2%, Amikacin 77.2% and Genta-
mycin 64.9% and mostly resistant to Cefixime 83.3%, 
Cefuroxime 81.4% and Ceftriaxone 66.9%15. From the 
analysis of the results of the antimicrobial susceptibility 
pattern of the present and other studies it revealed that the 
susceptibility pattern of some antibiotics are seems to be 
similar or closure to our study and some are quite dissimi-
lar. It may due that the resistance pattern of uropathogens is 
changing drastically, because of uncontrolled-widespread 
use of antibiotics1 and it may also vary in different places 
andeven in same place from time to time or even institution 
to institution11,8. 
Conclusion:
Pattern of uropathogens vary in different settings and the 
increasing antimicrobial resistance is a great concern in 
developed and developing countries. Wherever possible, 

Enam Medical College Hospital, Savar, Dhaka. The study 
was approved by the ethical review committee of the Enam 
Medical College.
After collection of specimen a loopful (0.01 mL) of urine was 
inoculated by calibrated wire loop on Blood agar and 
MacConkey’s agar media and incubated aerobically at 37°C 
for 24 hours for the growth of bacteria. All the plates were 
inspected for growth and the isolates were identified by 
observing colony morphology, Gram-stain characteristics 
and relevant biochemical tests. Colony count ≥105 colony 
/mL of urine were considered as significant bacterial growth. 
All the isolates were tested for susceptibility against Azithro-
mycin, Ciprofloxacin, Amoxicillin-clavulonic acid, Cefix-
ime, Cefuroxime, Cephradine, Nitrofurantoin, Trimetho-
prim-sulfamethoxazole, Ceftriaxone, Ceftazidime, Gentami-
cin, Imipenem and Meropenem antibiotics by Kirby Bauer 
disc diffusion technique on Mueller-Hinton agar media. 
Results were read according to the National Committee for 
Clinical Laboratory Standards guidelines13,14.
Results:
The distribution of the infections according to the age and sex 
of the UTI patients are summarized in Table 1. Among 170 
patients, majority were females 109 (64.11%) and the male 
to female ratio was 1: 1.79. Most of the patients 54 (31.77 %) 
were in the age group 50-59 years, followed by 33 (19.41%) 
in the 60-69 age group.
Table-I: Age and sex distribution of the UTI patients.

In the present study, we found that vomiting 82.35% was the 
commonest symptom followed by increased frequency of 
micturition 76.48%, supra-pubic pain 73.52%, dysuria/burn-
ing sensation 64.70%, incontinence 55.89%, urgency of urine 
51.76%, fever 38.23% and loin pain in 17.64% cases (Fig: 1).

Figure-1: Clinical manifestations of the UTI patients.

infections may also take place. Among the uropathogens, 
Escherichia coli (Esch. coli) is responsible for 75–90% 
infections7. Other organisms such as Klebsiella spp., 
Pseudomonas, Proteus spp., Enterococcus faecalis and 
Enterobacter account for a smaller number of infections. 
Staphylococcus saprophyticus is also responsible for 
approximately 5-15% UTI cases in young sexually active 
females8,4. Chronic Kidney Disease (CKD) is now a global 
problem. Infection is one of the major causes of greater 
morbidity and mortality in CKD patients9. Due to the 
structural and functional defect, incidence of UTI in CKD 
patients is higher compared to others. Increased risk of UTI 
in CKD patients includes; the impairment of host immuni-
ty, change in the composition of urine, oliguria, anuria and 
the resultant changes in urinary pH and osmolality. 
Furthermore, uremic condition may also inhibit the antimi-
crobial activity of granulocytes, macrophages and other 
defense reactions of the host. In the patients with CKD, 
urinary drug concentration may be too low to eradicate 
organisms completely10.
Antibiotics are the cornerstone in treating UTI. Easy 
availability and non-judicious use of antimicrobial agents 
may contribute to the development of resistance against 
commonly used antibiotics11. As antimicrobial susceptibili-
ty test report is usually obtained after 48 hours, clinicians 
have to start an antimicrobial drug before getting the report. 
In these cases, the empirical choice of antibiotic is 
influenced by recent available data about the susceptibility 
pattern and the causative agent8. Unfortunately, UTI has 
been suffering a shift in the etiological agents and antimi-
crobial susceptibility in the last decade. Distribution of 
urinary pathogens and the susceptibility pattern to antimi-
crobial agents may vary in different places and in same 
place from time to time12,11. Thus empirical choice of antibi-
otics in UTI is not uniform and it depends on local guide-
lines, if available11. Therefore, it is necessary to have 
knowledge about the distribution of the pathogens and their 
susceptibility pattern to antibiotics in a particular setting to 
guide the initial empirical treatment12.
There is a need to generate data in every institution that will 
guide the clinicians to select empirical choice of appropri-
ate antimicrobial agent. Thus the present study was carried 
out to describe the bacteriological profile causing UTI and 
their antimicrobial susceptibility pattern. This study is 
important for clinicians in order to facilitate the effective 
treatment and management of patient with urinary tract 
infection.
Materials and Methods:
This cross sectional study was carried out in the department 
of Nephrology and Microbiology in Enam Medical College 
Hospital, Savar, Dhaka during the period of January 2021 
to June 2021. Irrespective of age and sex of the patient, a 
total of 476 clean-catch midstream urine specimens were 
collected from the clinically suspected UTI patients with 
their written consent from the Nephrology department of 

against Meropenem and Imepenem. Moderately sensitive 
were found against Azithromycin 75.00%, Amoxicil-
lin-Clavulonicacid75.0% and Nitrofurantoin 62.5%. While 
Ceftazidime and Ceftriaxone were 87.5% and 87.5% 
sensitive respectively.
Table-III: Antimicrobial susceptibility pattern of the bacteri-
al isolates.

Discussion: 
UTI is one of the most common a common clinical problem 
seen in clinical practice both in outpatient and inpatient 
department. Epidemiologically UTIs account for more than 
150 million cases annually with a high rate of morbidity and 
financial cost.
In the present study, we found 109 (64.11%) were females 
and the male to female ratio was 1: 1.79. Most of the patients 
54 (31.77 %) were in the age group of 50-59 years. Similar 
finding had been observed in a study done by Ahmed F et al. 
in Bangladesh which reported 67% were females and the 
male to female ratio was 0.49:1. The most common age 
group was 46–60 years (34%)15. In another study by 
Rahman MR et al. also showed that out of 103 patients 
females were (69) more than male (34) with a male to 
female ratio of 1:2. Mean age was 57.5±9.5 (range 19-80) 
years11. Female predominance were observed in the present 
and other studies. The reason behind this high prevalence of 
UTI in females is due to proximity of the urethral meatus to 
the anus, shorter and wider urethra, sexual intercourse, 
incontinence and less acidic pH of vaginal surface and poor 
hygienic conditions. The incidence of UTI increases with 
age15.
In the present study, we found that vomiting 82.35% was 
the commonest symptom followed by increased frequency 
of micturition 76.48%, supra-pubic pain 73.52%, 
Dysuria/Burning sensation 64.70%, incontinence 55.89%, 
urgency of urine 51.76%, fever 38.23% and loin pain in 
17.64% cases In a study done by Raman MR et al. found 
Fever 93.2% was the most common symptom followed by 
increased urinary frequency 46.6%, Dysuria 79.6%, loin 

Out of 170 culture positive samples Escherichia coli was 
found to be most commonest 88 (51.76%) organism, 
followed by Staphylococcus aureus 49 (28.82%), Staphylo-
coccus saprophyticus 19 (11.17%), Klebsiellaspp 14(8.23 
%) and Enterococcusspp 8 (4.70%). 

Figure-2: Bacteriological patternisolated from the urine 
samples (n=170).
The susceptibility pattern of the commonly used antibiotics 
are summarized in table- III. In our study susceptibility 
pattern of Esch. coli showed lowest Trimethoprim-sulfame-
thoxazole 10.71%,  and followed by Cefixime 21.42% 
sensitive. Meropenem was found to be 100% sensitive, 
followed by Imepenem95.23%, Ceftazidime89.29% andCef-
triaxone were 84.52% sensitive.
Staphylococcus aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenemwas found to be 100% sensitive.
Sensitivity pattern of Staphylococcus saprophyticus showed 
lowest against Trimethoprim-sulfamethoxazole 15.17% 
followed by Cephradine 31.58% and Ciprofloxacin 42.11%. 
While Nitrofurantoin and Amoxicillin-Clavulonic were 
found 78.94% sensitive. Imipenem 94.73%, Ceftazidime 
89.48% and Ceftriaxone 84.21% sensitive. Meropenem 
showed 100% sensitive.
Klebsiella spp. showed sensitivity level against Trimetho-
prim-sulfamethoxazole 7.16% followed byCephradine 
28.58% and Ciprofloxacin 35.71%. Imipenem, Ceftazidime, 
Ceftriaxone,Nitrofurantoin and Amoxicillin-Clavulonic 
were found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance.
Enterococcus spp. showed lowest 00% sensitivityagainst 
Trimethoprim-sulfamethoxazole and highest 100% sensitive 
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