
        Control        Case   t value         P value 

CRP (mg/L)
Mean±SD    4.55±2.83    23.52±24.85    -4.357     <0.001*

Birth weight
Mean±SD    2.10±0.38    2.86±0.21         9.944     <0.001*

*Unpaired Student's 't' test,
Table III showing analysis of C-reactive protein and birth 
weight status in preeclampsia cases.The mean C-reactive 
protein concentration with standard deviation (±SD) in 
mild PE was 12.48±9.11 mg/L and in severe PE was 
42.83± 31.72 mg/L which was statistically significantly 
higher (p<0.001) than mild PE. Mean birth weight in mild 
PE group was 2.18±0.37 kg and that in severe PE group 
was 1.95±0.38 kg. The severe PE group had lower birth 
weight (p>0.10ns)in comparison to mild PE group but the 
difference is not significant  (Table: III).
Table III:  C-reactive protein and Birth weight levels among 
preeclampsia cases   
 Mild PE        Severe PE   t value         P value

CRP (mg/L) 
Mean±SD 12.48±9.1   42.83±31.7   -4.140        <0.001***

Birth weight
(kg) Mean±SD 2.18±0.3   1.95±0.3  +1.577        >0.10ns

Unpaired Student's 't' test, *** = Significant
These scattered diagrams showing relation between CRP, 
birth weight and blood pressure.In the total population 
systolic and diastolic blood pressure were the only 
variables that showed significant positive correlation with 
CRP (SBP: r= +0.608, P<0.001; DBP: r= +0.632, p<0.001) 
(Fig 1, 2).

Fig. 1: Relationship between CRP and SBP (Total 
population, n=66)

104.70±8.65 mm of Hg for study group and 74.85±7.45 
mm of Hg for control. Similar blood pressure recordings 
were observed by many authors. Paternoster et al. found
significant difference in SBP and DBP between preeclamp-
tic and normotensive women (p<0.005)15. According to 
Teran et al. preeclamptic patients have significantly higher 
SBP and DBP in comparison to control group13. In their 
prospective study they were convinced by the results that 
the findings were consistent with other studies. Findings of 
all these studies are consistent with the present study. The 
present study was conducted to assess whether CRP level 
is raised in preeclampsia and to reflect its relation with 
disease progression. In this study mean CRP in study group 
is 23.52±24.85 and in control group is 4.55±2.83 mg/L. 
There is statistically significant difference (p<0.001) in 
CRP concentration between study group and control group. 
Mean serum CRP was 12.48±9.11 mg/l in mild PE and in 
sever PE was 42.83±31.72 mg/l. Significant difference 
(p<0.001) in serum CRP concentrations between severe PE 
and mild PE group was also found. Paternoster et al. 
showed maternal serum CRP levels were higher in PE 
group than in the normotensive control group which was 
statistically significant (p<0.001)15.Their findings came out 
similar direction as that of current study. Batashki et al. 
observed a significant difference in plasma concentration of 
CRP between preeclampsia and those with normal 
pregnancy in the third trimester (t=2.92, p<0.01)17.They 
concluded that CRP values would be higher in women with 
preeclampsia and was in agreement with the statement for 
presence of pronounced inflammation at preeclampsia 
compared to normal pregnancy and similar to the present 
series. Wolf et al. in a prospective case control study 
showed first trimester CRP levels were significantly higher 
among women in whom preeclampsia subsequently devel-
oped compared with controls (4.6 compared with 2.3 mg/L, 
p=0.04)14. Teran et al. found similar findings in high risk 
Andean population13. They observed that concentration of 
C-reactive protein was significantly higher in preeclamptic 
women (4.11±0.37 mg/dl; p<0.0001) in comparison with 
normal pregnant women (2.49±0.26 mg/dl; p=0.001) and 
non-pregnant controls (1.33±0.15 mg/dl; p<0.0001). The 
difference between normal pregnancy and controls was also 
significant (p<0.005).Wolf et al. reported that women in the 
highest quartile of CRP experienced a 3.5 fold increased 
risk of preeclampsia compared with women in the lowest 
quartile, although after adjusting for prepregnancy BMI in 
the multivariable model, the OR was greatly attenuated to
1.114. Given that BMI and CRP concentrations were highly 
correlated and increased BMI and CRP are likely to be in 
the same causal pathway. Chunfang et al. repeated analyses 
designed to assess the independent and joint effects of 
maternal elevated CRP concentrations and prepregnancy 
overweight status, respectively16. They observed that 
elevated CRP concentrations among lean women were 
associated with a 2.5 fold increased risk of preeclampsia. 
Moreover maternal overweight status in the absence of 
elevated CRP concentration was associated with a 4.9-fold 
increased risk of preeclampsia. Women who were 
overweight and who also had elevated CRP concentrations 

experienced a similar increased risk of preeclampsia        
(OR = 5.5). Ustun et al. in a case control study done in the 
third trimester of pregnancy showed plasma CRP levels in 
mild and severe preeclampsia were significantly higher 
than that of the normal third trimester pregnant women 
(r=0.515, p=0.0001)18. This results is consistent with the 
current study. In this study,preeclamptic mother delivered 
low birth weight baby than normotensive mother. Mean 
birth weight in case group was 2.10±0.38 kg and which in 
control group was 2.86±0.21kg. The difference was statisti-
cally significant (p<0.001). Birth weight was further 
analyzed among the case group. Mean birth weight in mild 
PE cases was 2.18±0.37 kg and in severe PE cases it was 
1.95±0.38 kg. Severe PE mother delivered very low birth 
weight baby than mild PE mother but the difference was 
not significant statistically (p>0.10), small sample size 
might be the cause. The fact may come out in further 
studies involving large population. Mean birth weight in 
the study of Paternoster et al.was 3157.66±7.35.43 and 
1342.4±783.3 (g) in normotensive and preeclamptic 
mother respectively. The difference was highly significant
(p<0.005)15.The fact came out in similar direction as in this 
series. Wolf et al.reported a significant difference in their 
study regarding birth weight (p<0.01). The mean birth 
weight was 3356±573 and 2986±623 (g) in normal 
pregnant and preeclamptic mother respectively14. Findings 
of this study is also consistent with the current study. Multi-
ple regression analysis in total population showed that there 
was strong negative correlation of Systolic and diastolic 
blood pressure values with birth weight of the newborns 
(SBP: r= -0.744, p<0.001; DBP: r= -0.795, p<0.001).CRP 
values were inversely correlated with birth weight 
(p<0.001) Higher the CRP levels lower the birth weight 
during delivery. In the present study CRP level showed 
significant positive correlation with systolic blood pressure 
and diastolic blood pressure (p<0.001), this is consistent 
with study done by Paternoster et al15. They found similar 
strong positive correlation of CRP level with systolic and 
diastolic blood pressure. They also showed in the whole 
population CRP levels were inversely correlated with birth
weight during delivery (Birth weight p<0.001) which is 
similar with the current study. Kumru et al (2005) observed 
serum hsCRP levels were elevated in women with 
preeclampsia and showed a strong positive correlation 
(r=0.9, p=0.05) with diastolic blood pressure and they also 
found a negative correlation (r=0.5, p=0.05) with weight of 
the newborns19. They concluded that hsCRP might be used 
as a marker for the severity of preeclampsia. Findings of 
their study corroborate with the data of this study.
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case group was 25.45±4.06 years and in the control group 
was 25.09±4.27 years (p>.50ns). Both the study groups 
matched in regard to their age range and thereby there was no 
statistical difference of age in these groups of patients (Table: 
I). The mean (±SD) SBP in the study group (PE group) was 
153.64 ±14.65 mmHg and in the control group the mean 
(±SD) SBP was 108.03±9.28 mmHg. The women with PE 
had significantly higher level of SBP (p<0.001) in compari-
son to the control group. The mean DBP (±SD) in the control 
group was 74.85±7.45 mmHg and in the study group (PE 
group) was 104.70±8.65 mmHg respectively. The 
preeclamptic group had significantly higher DBP (p<0.001) 
as compared to the control group. In control group 21 
(63.6%) were nullipara, 36% were multipara and in the PE 
group 51.5% were nullipara, 48.5% were multipara. Both the 
study groups matched in regard to their parity range and 
thereby there was no statistically significant difference 
(p>0.10) of parity in these groups of patients (Table: I).

Table-I: Grouping of study subjects with age, blood 
pressure and parity distribution
Parameter         Case          Control        t value       P value

Age (years)   25.45±4.o    25.09±4.2     -0.355        >0.50ns

SBP (mmHg)  153.64±14.6   108.03 ±9.2   -15.117       <0.001*
DBP (mmHg) 104.70 ±8.6   74.85±7.4      -15.018       <0.001*
Nulliparous  21 (63.6%)      17   (51.5%)       >0.10**
Multiparous   12 (36.4%)      16   (48.5%)

*Chi-square test, **Chi-square test
Table II showing analysis of gestational age and birth 
weight in study populations. The mean gestational age 
during delivery in the control group was 39.18±0.92 weeks 
and in the case group (PE group) was 35.52±2.40 weeks. 
The PE patients had significantly shorter gestational age 
(p<0.001) than the control group during delivery. Mean 
CRP concentration in the control group was 4.55±2.83 
mg/L and in the case group (PE group) was 23.52±24.85 
mg/L. There was statistically significant (p<0.001) differ-
ence in mean serum CRP concentration in PE group than 
control group. Mean birth weight in study group (PE 
group) was 2.10±0.38 and in normotensive patients 
(control group) was 2.86±0.21 respectively, which was 
significant (Table:II).
Table-II:  Comparison of Gestational age at delivery, C-reactive 
protein levels, birth weight between case and control
 Control        Case   t value         P value 

At delivery    39.18±0.92    35.52±2.40    8.2000   <0.001*
   

pregnancies4. Clinical features of PE include hypertension, 
proteinuria and varying degrees of ischemic endorgan 
damage, which are thought to result from diffuse endotheli-
al dysfunction. Although the etiology of endothelial 
dysfunction in preeclampsia is unknown, it has been postu-
lated to be part of an exaggerated maternal inflammatory 
response to pregnancy5. Redman and colleagues suggest 
that preeclampsia is not an intrinsically different state of 
pregnancy but represents the extreme maternal response to 
pregnancy. According to them, some diseases in pregnancy 
and especially preeclampsia, are part of a more generalized 
intravascular inflammatory reaction involving intravascular 
leucocytes as well as the clotting and complement 
systems5. Activated circulating leucocytes6,7, increased 
production of reactive oxygen species8  and increased 
release of inflammatory cytokines 9,10, such as tumor necro-
sis factor-α (TNF-α) and interleukin-6(IL-6), as well as 
abnormal activation of the clotting system11 in women with 
preeclampsia compared with normotensive women. 
C-reactive protein (CRP) is used mainly as a marker of 
inflammation. After onset of inflammatory or acute tissue 
injury, CRP synthesis increases with 4 to 6 hours, doubling 
every 8 hours and peak at 36 to 50 hours4. In this respect 
CRP can be a potential marker and play a role in eliciting 
the inflammatory response characteristic of preeclampsia.
The hepatic synthesis of CRP increases in response to 
inflammatory cytokines such as IL-1, IL-6 and TNF-α, 
which are responsible for inflammatory response and 
maternal endothelial activation in preeclampsia. Higher 
level of CRP may increase blood pressure by reducing 
nitric oxide production in endothelial cells, causing 
vasoconstriction and increasing endothelin-1, coagulation 
function12. Although systemic inflammation has been impli-
cated in the pathogenesis of preeclampsia, available data 
from studies of maternal CRP concentrations and 
preeclampsia risk have been conflicting. A cross-sectional 
study reported that CRP concentrations were 66% higher in 
women with preeclampsia as compared with controls13. 
Another prospective nested case-control study reported that 
women with CRP concentrations >4.1mg/L experienced 
3.5-fold increased risk of preeclampsia as compared with 
women whose CRP concentrations were <1.1mg/L14. The 
above evidences have shown that there is significant associ-
ation of elevated maternal serum CRP concentration in 
peripheral circulation and increased risk of PE and are 
believed to correlate with preeclamptic process severity, 
preterm delivery and poor neonatal outcome. Thus remain 
a need for more exploratory work to be done in this field. 
This research work intended to determine the association of 
elevated maternal serum CRP with risk of PE and negative 
obstetrical outcome. Hence this is being undertaken to 
explore the association of serum CRP with preeclampsia 
and the effect of CRP on fetal outcome.
Materials and Methods:  
This cross-sectional study was done from January 2005 to 
December 2006, at Department of Obstetrics and Gynae-
cology in Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka Medical College Hospital (DMCH), Sir 

Salimullah Medical College and Mitford Hospital 
(SSMCH) and Department of Microbiology and immunolo-
gy, BSMMU. Study population was pregnant women of 
third trimester, preeclamptic (case group) and normoten-
sive (control group) were selected for the study. A total of 
66 pregnant women of third trimester were included 
consecutively for the study. Convenient sampling was 
applied here. The researcher interviewed the respondents 
according to her convenience. Patients were divided into 
two groups; Out of sixty six, PE group consisting of thirty 
three women with preeclampsia in third trimester of 
pregnancy with following criteria, blood pressure ≥140/90 
mm Hg taken on two occasions 6 hours apart and urinary 
protein of 0.3gm/l or more were case group and control 
group consisting of thirty three women with normal 
pregnancy in third trimester with following criteria, normal
blood pressure throughout pregnancy and no proteinuria 
were control group. Exclusion criteria were history of 
hypertension and proteinuria prior to conception or before 
20 weeks of gestation, diabetes mellitus, thyroid disease. 
The cases were further subdivided into mild (BP >140/90
mmHg but <160/110 mmHg with proteinuria of 2+ on dip 
stick reagent strip) and severe (BP ≥ 160/110 mmHg with 
proteinuria of 3+ or more on reagent strip) PE group 
according to degree of proteinuria and severity of blood 
pressure. The interpretation of dipstick test is 0.3gm/l to 
<1gm/l =1+, 1 gm/l to <3gm/l =2+ and 3gm/l or more = 
3+.Two  ml of venous blood was drawn from each of the 
cases and control subjects taking aseptic precautions. The 
blood was transferred into a clean, dry test tube and taken 
to laboratory. Blood was allowed stand still for about 30 
minutes to clot. Clot was then separated from the test tube 
by wooden stick and was centrifuged within 1 hour of 
collection at 2000 rpm for 5 minutes. The separated serum 
was carefully drawn by micropipette and was stored in 
micro-centrifuged tube at -70˚c until the analysis was done.
Random urine sample was collected in a clean test tube and 
assayed for presence of protein by dipstick reagent strip. 
Estimation of serum CRP concentrations was done by 
liquid phase immunoprecipitation assay by Turbulometry. 
Ethical clearance was taken from IRB board of BSMMU. 
Data was collected by interviewing the patients and doing 
physical examination and relevant biochemical tests were 
carried out. The results of investigations were reviewed and
recorded in a checklist. All these patients were followed up 
till delivery. Collected data was placed in a master sheet. 
The descriptive and analytic assessments were done using 
the software SPSS for Windows. The data are expressed as 
mean with standard deviation (±SD). P value <0.05 was 
taken as statistically significant.
Results:
A total of 66 pregnant women participated in the study. 
Among them 33 were cases of PE and 33 were normotensive 
pregnant women. Table I showing analysis of age and blood 
pressure of study populations. The age range in control group 
was 19-35 years and in the case group (PE group) was 20-33 
years. Most of them were between 21-30years in both the 
groups. The mean age with standard deviation (±SD) in the 

Fig. 2: Relationship between CRP and DBP (Total 
population, n=66)
Systolic and diastolic blood pressure values were inversely 
correlated with birth weight of the newborn (SBP: r= 
-0.744, p<0.001; DBP r= -0.795, p<0.001) (Fig 3). In the 
whole population multiple regression analysis showed that 
CRP values were the variables showed significant negative 
correlation with birth weight (Birth weight: r= -0.492, 
p<0.001).

Fig. 3: Relationship between CRP and birth weight 
(Total population, n=64) There were two stillbirths
Discussion:
Despite intense study, preeclampsia remains a major cause 
of maternal and perinatal morbidity and mortality and cause 
remains obscure. In the present study, a total of 66 subjects 
out of which 33 were preeclamptic and 33 were normal 
pregnant women. The study group was further classified 
into 21 mild (DBP<110 mmHg) and 12 severe cases (DBP 
≥110 mmHg) according to level of blood pressure.Mean 
age of the preeclamptic patients (study group) was 

25.45±4.06 years with 20 years as minimum and 33 years 
as maximum. Mean age of normotensive pregnant women 
(control group) was 25.09±4.27 years with 19 years as 
minimum and 35 years as maximum. Most of the women 
were between 21-30 years, which is consistent with the 
findings by Paternoster et al.15.They found both the groups 
matched in regard to age and there was no statistically 
significant difference with respect to age. Assessing 253 
patients in their study they obtained the mean age in 
preeclamptic patients (n=63) was 32±7 years and in control 
group (n=190) was 31±5years. In a prospective case 
control study by Teran et al.traced in their study mean age 
in preeclamptic patients 24.5±1.6years and 24.4±1.3 years 
in normal pregnant women13. Their finding is almost 
similar to the findings of this study. Wolf et al. in 2001 
explored mean age 29.5 years for normal gestation and in 
women with preeclampsia14. Chunfang et al. in a prospec-
tive study analyzed 566 patients and they recorded 70% 
patients in case group and 72.5% patients in control group 
and were in the age range of 20-34 years16. All these studies 
showed that there was no statistically significant difference 
between the groups in respect to age. In this research work, 
more than half of the women of both groups were nullipa-
rous. In the study group 51.5% were nulliparous and 48.5% 
were multiparous whereas in control group it was 63.6% 
and 36.4% respectively. Paternoster et al. assessed 253 
patients and showed 43% nulliparous and 57% multipara in 
control group and 51% and 49% in study group respective-
ly15. Chunfang et al. observed 70% nulliparous and 30% 
multipara in the PE group and 88.3% and 11.7% in the 
control group respectively16. There was no significant statisti-
cal difference in parity between the groups in all of these 
studies, which is consistent with the present study. Mean 
parity was 2.54±2.04 obtained by Teran et al. in their 
series13. In all the above-mentioned studies subjects were 
matched in respect to their parity, which corroborate with 
the findings of the current study.  But mean gestational age 
at delivery for the study group was 35.52±2.40 weeks and 
39.18±0.92
weeks in the control group. Preeclamptic patients delivered 
at a significantly shorter gestational age (t= 8.20, p<0.001). 
Paternoster et al. observed similar picture in their study. 
They found gestational age at delivery for the study group 
and control group were 30.71± 3.69 weeks and 38.01±2.7 
respectively15. Wolf et al. showed that gestational age at 
delivery in study group 38±3 weeks and in control group 
40±2 weeks. The preeclamptic women delivered at an 
earlier period of gestation as compared to the normotensive 
women (p<0.01)14. Taking into account of the blood 
pressure, the study findings showed significant increase in 
both systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) in the preeclamptic patients compared to 
normotensive women with chronological age and gestation-
al age (p<0.001) enrolled in the study. The mean SBP with 
standard deviation (± SD) was 153.64±14.65 mm of Hg for 
the study group and 108.03±9.28 mm of Hg for the control. 
The mean DBP with standard deviation (± SD) was 
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Abstract 
Introduction: In the present world, large amount of wastes are clinical wastes, generated during diagnosis, treatment 
and research purpose. Most of the clinical wastes are hazardous like infectious, toxic of radioactive compounds. It is 
challenging to ensure proper waste management for developing countries like Bangladesh. Materials and Methods: 
This cross sectional study was conducted among doctors, nurse, nursing assistants, OT technicians, janitors, helper, 
sanitary worker and security guards at different private hospitals, clinics and diagnostic centers in Sylhet city. 300 
healthcare staffs were purposively interviewed to evaluate the extend practices of biological or hospital waste 
management from January 2021 to December 2021.  The study was conducted after taking informed written consent.  
Results: The outcomes of the present study indicated that maximum of the study participants were knowledgeable. But 
majority (71%) still do not use PPE (Personal protective equipment), 53% were not immunized against hepatitis B. 
They also had less practice to keep the hospital wastes in correct color coded container and less practice of washing 
the waste container properly. Conclusion: Most participants valued the significance of waste management practice to 
prevent health hazards but average practice was observed among them. For proper waste handling and disposal, 
frequent awareness program should be conducted among the health personnel.
Keywords: Hospital waste, management, biological hazard, medical waste, practice.
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Introduction: 
The waste material that are generated in the hospitals, clinics, laboratories or 
research centers are known as medical waste (MW) or biomedical waste 
(BMW)1. These types of waste materials not only threaten environment, but 
also harmful for the patients and health care professionals2. Biological wastes 
are of different categories like, human anatomical waste, animal waste, micro-
biological or bacteriological waste, sharp waste, discarded medicine or cytotox-
ic drugs, incineration and chemical waste3. Cholera, diarrhoea, wound 
infection, respiratory tract infection, hepatitis, tuberculosis may be associated 
with improper hospital waste management2. Doctors, nurse, laboratory techni-
cians, cleaning stuffs are more vulnerable to the harmful effects of such wastes.  
Biomedical waste should be separated at the source of generation, keep them in 
a specific color coded container or bag before their final disposal4. Studies 
found that, better academic knowledge is possessed by doctors, but practical 
knowledge is more among nurses, janitors and sanitary workers5.  Proper 
attention is necessary for collection, transport, storage and proper disposal of 
biochemical waste is crucial. Several problems are associated with inappropri-
ate waste management. These includes insufficient training, lack of knowledge, 
careless of maintaining waste management protocol, inadequate funding, lack 
of man power, unavailable disposal system and many others. Most importantly 
monitoring system is not available in many health institutes3. Many countries 
in the world cannot regulate the waste management system properly or they are 
not very much concerned about the situation. Infect training facilities for health 
care providers are not available in many medical institutes4. To prevent hospital 
acquired infections and personal protection, clinicians and hospital stuffs need 
acquaintance of proper awareness and practice on the topic of medical waste2. 
Several studies were conducted to evaluate the knowledge, attitude, practice 
(KAP) of biological waste management in our country. But no studies found so 
far to evaluate the practice of hospital waste management among health care 
workers in the hospitals of Sylhet city.  Consequently, this study was 

supervised to assess the practice of waste management among 
health professionals in hospitals of Sylhet city for the better 
management of the hospital wastes.
Materials and Methods:
The study is a questionnaire-based observational study conducted 
on the health care workers. Health care professionals, agreeable to 
took part in the research study including doctors, nurse, nursing 
assistants, OT technicians, janitors, helper, sanitary worker, even 
security guards were involved. Total 300 participants of different 
private hospitals, clinics and diagnostic centers from Sylhet city 
took part into the study from January 2021 to December 2021. For 
collection of data, purposive sampling methods were implied.  A 
structured questionnaire was used for the collection of data. Total 
23 questions were included into the questionnaire regarding 
practice and attitude of waste management. Before data collection, 
the nature, purpose of the study was explained to the participants 
and asked for their spontaneous collaboration. Participants were 
allowed to withdraw him or herself anytime from the study. Data 
collection, processing and analysis was done by Department of 
Community Medicine, Park view Medical College Hospital, 
Sylhet. All the data were processed and analyzed in SPSS (Statis-
tical Package for the Social Sciences) version 22. Tables and 
graphs are used for data presentation.
Results:
Socio-demographic characteristics of the study population 
was shown on table I. Subjects from 20 to 60 years were 
involved, where 55% were female. Only 6% doctors partic-
ipated in the study and 35% were maid. Experience in the 
medical section was <5 years were found among 56% 
subjects. Knowledge regarding hospital or biological waste 
management on study subjects were shown on table II. 
Table I: Frequency distribution of socio-demographic 
characteristics of the participants (N=300)

Table II: Knowledge on medical waste management 
(N=300)

Figure-1: Waste management practice by hospitals

Figure-2: Practice of waste disposal

Figure-3: Practices of disposed of items contaminated by 
blood 
Discussion:
There is a tremendous growth of hospitals and clinics in 
Sylhet city due to increased demand of healthcare facilities. 
Hospitals and clinics of Sylhet generates 0.934 kg/bed/day of 
waste every day and the amount is higher than outdoor 
clinics and diagnostic centers6.
Poor practice of waste disposal (66%) was observed in this 
study. Only 6% revealed that they possessed good knowl-
edge about hospital waste management. Although the 
knowledge is poor, 96% and 93% of them had positive 
attitude about proper waste collection and disposal. Majority 
(93%) of them think that waste disposal is the responsibility 
of everyone.  Abdo 2019 also found positive attitude of waste 
management among the health personals. They also 
mentioned some other studies similar with this findings7. 
Doctors had less waste management practice than other 
medical stuffs in this study. This findings are contrary with 
Mattoo, Hameed and Butt 2019 (Asif et al)5. Another study 
in Bangalore, India found better waste management among 
doctors and nurses.8 A study in Nigeria 45% doctors and 
33% nurses received training on proper waste management 
(Imam)2. Study in Rawalpindi, Pakistan reveled that majori-
ty subjects (77%) did not get any training (Asif et al)5.  In the 
present study, 95% medical person received training on 
waste management from their institute. 87% participants 
confirmed that personal protective items are provided by 
their working place and 81% uses PPE (Personal protective 
equipment) during waste handling. A study revealed, work-
ers other than doctors and nurses did not use PPE regularly 
while handling wastes. It may be due to their poor knowl-
edge regarding hazards of biomedical wastes8. As hand 
washing is the primary concern of everyone, 98% had hand 
washing practice. In the question of immunization, 53% 
were not immunized against hepatitis B virus. Basavaraj, 
Shashibhushan and Sreedevi 2021 found all the doctors and 
nurses received hepatitis B vaccine in their study, but 29.5% 
stuffs were not immunized8. There are several recommenda-
tions and guidelines for proper waste management. Specific 
color coded baskets or bags should use for waste disposal 
and the containers must be covered3. Form this survey we 

came to know that 47% medical personal do not separate 
general waste from the clinical waste and 29% do not 
separate waste into different categories. Karenzi et al. 
conducted a study in Rwanda and found majority nurse did 
not segregate waste material into categories9. The current 
study demonstrated that 75% label the infectious and nonin-
fectious waste separately.  Human or animal tissue waste 
should keep in yellow container. Only 6% subjects in this 
study knew the fact that blood contaminated items should be 
placed on yellow container. Rest had wrong idea about 
disposal of the blood stained items. Microbiology or soiled 
waste should keep in red container, blue or transparent 
container should use for sharp waste. Discarder medicine, 
cytotoxic drugs, chemical and incineration waste should be 
place on black containers3. 93% participants in our study put 
noninfectious waste in black containers. 87% disposed 
needle, head of the syringe before disposal and aware of 
needle stick injury. 74% agreed to wash these waste contain-
ing container daily.  Waste disposal in color coded container 
is still properly not known by health personals in our study. 
A study in India found that their participants were well 
awarded about the color coded disposal system8. 65% from 
this study think that soda should be used for the washing of 
the waste container. But the washing or cleaning method is 
different for different containers. Red, white and blue 
container should be treated with autoclaving, microwaving 
or dry heat.  Yellow container should be incinerated or 
deeply buried10. Fully covered vehicles should use for 
transports of the wastes. International infectious substance 
symbol must be present in the bags and containers contain-
ing infectious wastes. Incineration of human tissue, 
autoclave the instruments, waste containing containers or 
vehicles washing facilitates should be available in all health 
care institutes. Maintenance of waste record is mandatory. In 
this study, 80% maintained the record of biological waste 
management. Doctors had less tendency to maintain record 
of biomedical waste than nurses and other hospital stuffs 
were found in another study8. Above all, a proper monitoring 
committee must be present to ensure proper waste manage-
ment in the concerned institute3. We conducted our survey 
on the private hospitals and clinics. But could not reach into 
government hospitals. The result of this survey may be 
different in government hospitals. Future study is recom-
mended to be conducted at government hospitals.

Figure: International infectious substance symbol
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        Control        Case   t value         P value 

CRP (mg/L)
Mean±SD    4.55±2.83    23.52±24.85    -4.357     <0.001*

Birth weight
Mean±SD    2.10±0.38    2.86±0.21         9.944     <0.001*

*Unpaired Student's 't' test,
Table III showing analysis of C-reactive protein and birth 
weight status in preeclampsia cases.The mean C-reactive 
protein concentration with standard deviation (±SD) in 
mild PE was 12.48±9.11 mg/L and in severe PE was 
42.83± 31.72 mg/L which was statistically significantly 
higher (p<0.001) than mild PE. Mean birth weight in mild 
PE group was 2.18±0.37 kg and that in severe PE group 
was 1.95±0.38 kg. The severe PE group had lower birth 
weight (p>0.10ns)in comparison to mild PE group but the 
difference is not significant  (Table: III).
Table III:  C-reactive protein and Birth weight levels among 
preeclampsia cases   
 Mild PE        Severe PE   t value         P value

CRP (mg/L) 
Mean±SD 12.48±9.1   42.83±31.7   -4.140        <0.001***

Birth weight
(kg) Mean±SD 2.18±0.3   1.95±0.3  +1.577        >0.10ns

Unpaired Student's 't' test, *** = Significant
These scattered diagrams showing relation between CRP, 
birth weight and blood pressure.In the total population 
systolic and diastolic blood pressure were the only 
variables that showed significant positive correlation with 
CRP (SBP: r= +0.608, P<0.001; DBP: r= +0.632, p<0.001) 
(Fig 1, 2).

Fig. 1: Relationship between CRP and SBP (Total 
population, n=66)

104.70±8.65 mm of Hg for study group and 74.85±7.45 
mm of Hg for control. Similar blood pressure recordings 
were observed by many authors. Paternoster et al. found
significant difference in SBP and DBP between preeclamp-
tic and normotensive women (p<0.005)15. According to 
Teran et al. preeclamptic patients have significantly higher 
SBP and DBP in comparison to control group13. In their 
prospective study they were convinced by the results that 
the findings were consistent with other studies. Findings of 
all these studies are consistent with the present study. The 
present study was conducted to assess whether CRP level 
is raised in preeclampsia and to reflect its relation with 
disease progression. In this study mean CRP in study group 
is 23.52±24.85 and in control group is 4.55±2.83 mg/L. 
There is statistically significant difference (p<0.001) in 
CRP concentration between study group and control group. 
Mean serum CRP was 12.48±9.11 mg/l in mild PE and in 
sever PE was 42.83±31.72 mg/l. Significant difference 
(p<0.001) in serum CRP concentrations between severe PE 
and mild PE group was also found. Paternoster et al. 
showed maternal serum CRP levels were higher in PE 
group than in the normotensive control group which was 
statistically significant (p<0.001)15.Their findings came out 
similar direction as that of current study. Batashki et al. 
observed a significant difference in plasma concentration of 
CRP between preeclampsia and those with normal 
pregnancy in the third trimester (t=2.92, p<0.01)17.They 
concluded that CRP values would be higher in women with 
preeclampsia and was in agreement with the statement for 
presence of pronounced inflammation at preeclampsia 
compared to normal pregnancy and similar to the present 
series. Wolf et al. in a prospective case control study 
showed first trimester CRP levels were significantly higher 
among women in whom preeclampsia subsequently devel-
oped compared with controls (4.6 compared with 2.3 mg/L, 
p=0.04)14. Teran et al. found similar findings in high risk 
Andean population13. They observed that concentration of 
C-reactive protein was significantly higher in preeclamptic 
women (4.11±0.37 mg/dl; p<0.0001) in comparison with 
normal pregnant women (2.49±0.26 mg/dl; p=0.001) and 
non-pregnant controls (1.33±0.15 mg/dl; p<0.0001). The 
difference between normal pregnancy and controls was also 
significant (p<0.005).Wolf et al. reported that women in the 
highest quartile of CRP experienced a 3.5 fold increased 
risk of preeclampsia compared with women in the lowest 
quartile, although after adjusting for prepregnancy BMI in 
the multivariable model, the OR was greatly attenuated to
1.114. Given that BMI and CRP concentrations were highly 
correlated and increased BMI and CRP are likely to be in 
the same causal pathway. Chunfang et al. repeated analyses 
designed to assess the independent and joint effects of 
maternal elevated CRP concentrations and prepregnancy 
overweight status, respectively16. They observed that 
elevated CRP concentrations among lean women were 
associated with a 2.5 fold increased risk of preeclampsia. 
Moreover maternal overweight status in the absence of 
elevated CRP concentration was associated with a 4.9-fold 
increased risk of preeclampsia. Women who were 
overweight and who also had elevated CRP concentrations 

experienced a similar increased risk of preeclampsia        
(OR = 5.5). Ustun et al. in a case control study done in the 
third trimester of pregnancy showed plasma CRP levels in 
mild and severe preeclampsia were significantly higher 
than that of the normal third trimester pregnant women 
(r=0.515, p=0.0001)18. This results is consistent with the 
current study. In this study,preeclamptic mother delivered 
low birth weight baby than normotensive mother. Mean 
birth weight in case group was 2.10±0.38 kg and which in 
control group was 2.86±0.21kg. The difference was statisti-
cally significant (p<0.001). Birth weight was further 
analyzed among the case group. Mean birth weight in mild 
PE cases was 2.18±0.37 kg and in severe PE cases it was 
1.95±0.38 kg. Severe PE mother delivered very low birth 
weight baby than mild PE mother but the difference was 
not significant statistically (p>0.10), small sample size 
might be the cause. The fact may come out in further 
studies involving large population. Mean birth weight in 
the study of Paternoster et al.was 3157.66±7.35.43 and 
1342.4±783.3 (g) in normotensive and preeclamptic 
mother respectively. The difference was highly significant
(p<0.005)15.The fact came out in similar direction as in this 
series. Wolf et al.reported a significant difference in their 
study regarding birth weight (p<0.01). The mean birth 
weight was 3356±573 and 2986±623 (g) in normal 
pregnant and preeclamptic mother respectively14. Findings 
of this study is also consistent with the current study. Multi-
ple regression analysis in total population showed that there 
was strong negative correlation of Systolic and diastolic 
blood pressure values with birth weight of the newborns 
(SBP: r= -0.744, p<0.001; DBP: r= -0.795, p<0.001).CRP 
values were inversely correlated with birth weight 
(p<0.001) Higher the CRP levels lower the birth weight 
during delivery. In the present study CRP level showed 
significant positive correlation with systolic blood pressure 
and diastolic blood pressure (p<0.001), this is consistent 
with study done by Paternoster et al15. They found similar 
strong positive correlation of CRP level with systolic and 
diastolic blood pressure. They also showed in the whole 
population CRP levels were inversely correlated with birth
weight during delivery (Birth weight p<0.001) which is 
similar with the current study. Kumru et al (2005) observed 
serum hsCRP levels were elevated in women with 
preeclampsia and showed a strong positive correlation 
(r=0.9, p=0.05) with diastolic blood pressure and they also 
found a negative correlation (r=0.5, p=0.05) with weight of 
the newborns19. They concluded that hsCRP might be used 
as a marker for the severity of preeclampsia. Findings of 
their study corroborate with the data of this study.
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case group was 25.45±4.06 years and in the control group 
was 25.09±4.27 years (p>.50ns). Both the study groups 
matched in regard to their age range and thereby there was no 
statistical difference of age in these groups of patients (Table: 
I). The mean (±SD) SBP in the study group (PE group) was 
153.64 ±14.65 mmHg and in the control group the mean 
(±SD) SBP was 108.03±9.28 mmHg. The women with PE 
had significantly higher level of SBP (p<0.001) in compari-
son to the control group. The mean DBP (±SD) in the control 
group was 74.85±7.45 mmHg and in the study group (PE 
group) was 104.70±8.65 mmHg respectively. The 
preeclamptic group had significantly higher DBP (p<0.001) 
as compared to the control group. In control group 21 
(63.6%) were nullipara, 36% were multipara and in the PE 
group 51.5% were nullipara, 48.5% were multipara. Both the 
study groups matched in regard to their parity range and 
thereby there was no statistically significant difference 
(p>0.10) of parity in these groups of patients (Table: I).

Table-I: Grouping of study subjects with age, blood 
pressure and parity distribution
Parameter         Case          Control        t value       P value

Age (years)   25.45±4.o    25.09±4.2     -0.355        >0.50ns

SBP (mmHg)  153.64±14.6   108.03 ±9.2   -15.117       <0.001*
DBP (mmHg) 104.70 ±8.6   74.85±7.4      -15.018       <0.001*
Nulliparous  21 (63.6%)      17   (51.5%)       >0.10**
Multiparous   12 (36.4%)      16   (48.5%)

*Chi-square test, **Chi-square test
Table II showing analysis of gestational age and birth 
weight in study populations. The mean gestational age 
during delivery in the control group was 39.18±0.92 weeks 
and in the case group (PE group) was 35.52±2.40 weeks. 
The PE patients had significantly shorter gestational age 
(p<0.001) than the control group during delivery. Mean 
CRP concentration in the control group was 4.55±2.83 
mg/L and in the case group (PE group) was 23.52±24.85 
mg/L. There was statistically significant (p<0.001) differ-
ence in mean serum CRP concentration in PE group than 
control group. Mean birth weight in study group (PE 
group) was 2.10±0.38 and in normotensive patients 
(control group) was 2.86±0.21 respectively, which was 
significant (Table:II).
Table-II:  Comparison of Gestational age at delivery, C-reactive 
protein levels, birth weight between case and control
 Control        Case   t value         P value 

At delivery    39.18±0.92    35.52±2.40    8.2000   <0.001*
   

pregnancies4. Clinical features of PE include hypertension, 
proteinuria and varying degrees of ischemic endorgan 
damage, which are thought to result from diffuse endotheli-
al dysfunction. Although the etiology of endothelial 
dysfunction in preeclampsia is unknown, it has been postu-
lated to be part of an exaggerated maternal inflammatory 
response to pregnancy5. Redman and colleagues suggest 
that preeclampsia is not an intrinsically different state of 
pregnancy but represents the extreme maternal response to 
pregnancy. According to them, some diseases in pregnancy 
and especially preeclampsia, are part of a more generalized 
intravascular inflammatory reaction involving intravascular 
leucocytes as well as the clotting and complement 
systems5. Activated circulating leucocytes6,7, increased 
production of reactive oxygen species8  and increased 
release of inflammatory cytokines 9,10, such as tumor necro-
sis factor-α (TNF-α) and interleukin-6(IL-6), as well as 
abnormal activation of the clotting system11 in women with 
preeclampsia compared with normotensive women. 
C-reactive protein (CRP) is used mainly as a marker of 
inflammation. After onset of inflammatory or acute tissue 
injury, CRP synthesis increases with 4 to 6 hours, doubling 
every 8 hours and peak at 36 to 50 hours4. In this respect 
CRP can be a potential marker and play a role in eliciting 
the inflammatory response characteristic of preeclampsia.
The hepatic synthesis of CRP increases in response to 
inflammatory cytokines such as IL-1, IL-6 and TNF-α, 
which are responsible for inflammatory response and 
maternal endothelial activation in preeclampsia. Higher 
level of CRP may increase blood pressure by reducing 
nitric oxide production in endothelial cells, causing 
vasoconstriction and increasing endothelin-1, coagulation 
function12. Although systemic inflammation has been impli-
cated in the pathogenesis of preeclampsia, available data 
from studies of maternal CRP concentrations and 
preeclampsia risk have been conflicting. A cross-sectional 
study reported that CRP concentrations were 66% higher in 
women with preeclampsia as compared with controls13. 
Another prospective nested case-control study reported that 
women with CRP concentrations >4.1mg/L experienced 
3.5-fold increased risk of preeclampsia as compared with 
women whose CRP concentrations were <1.1mg/L14. The 
above evidences have shown that there is significant associ-
ation of elevated maternal serum CRP concentration in 
peripheral circulation and increased risk of PE and are 
believed to correlate with preeclamptic process severity, 
preterm delivery and poor neonatal outcome. Thus remain 
a need for more exploratory work to be done in this field. 
This research work intended to determine the association of 
elevated maternal serum CRP with risk of PE and negative 
obstetrical outcome. Hence this is being undertaken to 
explore the association of serum CRP with preeclampsia 
and the effect of CRP on fetal outcome.
Materials and Methods:  
This cross-sectional study was done from January 2005 to 
December 2006, at Department of Obstetrics and Gynae-
cology in Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka Medical College Hospital (DMCH), Sir 

Salimullah Medical College and Mitford Hospital 
(SSMCH) and Department of Microbiology and immunolo-
gy, BSMMU. Study population was pregnant women of 
third trimester, preeclamptic (case group) and normoten-
sive (control group) were selected for the study. A total of 
66 pregnant women of third trimester were included 
consecutively for the study. Convenient sampling was 
applied here. The researcher interviewed the respondents 
according to her convenience. Patients were divided into 
two groups; Out of sixty six, PE group consisting of thirty 
three women with preeclampsia in third trimester of 
pregnancy with following criteria, blood pressure ≥140/90 
mm Hg taken on two occasions 6 hours apart and urinary 
protein of 0.3gm/l or more were case group and control 
group consisting of thirty three women with normal 
pregnancy in third trimester with following criteria, normal
blood pressure throughout pregnancy and no proteinuria 
were control group. Exclusion criteria were history of 
hypertension and proteinuria prior to conception or before 
20 weeks of gestation, diabetes mellitus, thyroid disease. 
The cases were further subdivided into mild (BP >140/90
mmHg but <160/110 mmHg with proteinuria of 2+ on dip 
stick reagent strip) and severe (BP ≥ 160/110 mmHg with 
proteinuria of 3+ or more on reagent strip) PE group 
according to degree of proteinuria and severity of blood 
pressure. The interpretation of dipstick test is 0.3gm/l to 
<1gm/l =1+, 1 gm/l to <3gm/l =2+ and 3gm/l or more = 
3+.Two  ml of venous blood was drawn from each of the 
cases and control subjects taking aseptic precautions. The 
blood was transferred into a clean, dry test tube and taken 
to laboratory. Blood was allowed stand still for about 30 
minutes to clot. Clot was then separated from the test tube 
by wooden stick and was centrifuged within 1 hour of 
collection at 2000 rpm for 5 minutes. The separated serum 
was carefully drawn by micropipette and was stored in 
micro-centrifuged tube at -70˚c until the analysis was done.
Random urine sample was collected in a clean test tube and 
assayed for presence of protein by dipstick reagent strip. 
Estimation of serum CRP concentrations was done by 
liquid phase immunoprecipitation assay by Turbulometry. 
Ethical clearance was taken from IRB board of BSMMU. 
Data was collected by interviewing the patients and doing 
physical examination and relevant biochemical tests were 
carried out. The results of investigations were reviewed and
recorded in a checklist. All these patients were followed up 
till delivery. Collected data was placed in a master sheet. 
The descriptive and analytic assessments were done using 
the software SPSS for Windows. The data are expressed as 
mean with standard deviation (±SD). P value <0.05 was 
taken as statistically significant.
Results:
A total of 66 pregnant women participated in the study. 
Among them 33 were cases of PE and 33 were normotensive 
pregnant women. Table I showing analysis of age and blood 
pressure of study populations. The age range in control group 
was 19-35 years and in the case group (PE group) was 20-33 
years. Most of them were between 21-30years in both the 
groups. The mean age with standard deviation (±SD) in the 

Fig. 2: Relationship between CRP and DBP (Total 
population, n=66)
Systolic and diastolic blood pressure values were inversely 
correlated with birth weight of the newborn (SBP: r= 
-0.744, p<0.001; DBP r= -0.795, p<0.001) (Fig 3). In the 
whole population multiple regression analysis showed that 
CRP values were the variables showed significant negative 
correlation with birth weight (Birth weight: r= -0.492, 
p<0.001).

Fig. 3: Relationship between CRP and birth weight 
(Total population, n=64) There were two stillbirths
Discussion:
Despite intense study, preeclampsia remains a major cause 
of maternal and perinatal morbidity and mortality and cause 
remains obscure. In the present study, a total of 66 subjects 
out of which 33 were preeclamptic and 33 were normal 
pregnant women. The study group was further classified 
into 21 mild (DBP<110 mmHg) and 12 severe cases (DBP 
≥110 mmHg) according to level of blood pressure.Mean 
age of the preeclamptic patients (study group) was 

25.45±4.06 years with 20 years as minimum and 33 years 
as maximum. Mean age of normotensive pregnant women 
(control group) was 25.09±4.27 years with 19 years as 
minimum and 35 years as maximum. Most of the women 
were between 21-30 years, which is consistent with the 
findings by Paternoster et al.15.They found both the groups 
matched in regard to age and there was no statistically 
significant difference with respect to age. Assessing 253 
patients in their study they obtained the mean age in 
preeclamptic patients (n=63) was 32±7 years and in control 
group (n=190) was 31±5years. In a prospective case 
control study by Teran et al.traced in their study mean age 
in preeclamptic patients 24.5±1.6years and 24.4±1.3 years 
in normal pregnant women13. Their finding is almost 
similar to the findings of this study. Wolf et al. in 2001 
explored mean age 29.5 years for normal gestation and in 
women with preeclampsia14. Chunfang et al. in a prospec-
tive study analyzed 566 patients and they recorded 70% 
patients in case group and 72.5% patients in control group 
and were in the age range of 20-34 years16. All these studies 
showed that there was no statistically significant difference 
between the groups in respect to age. In this research work, 
more than half of the women of both groups were nullipa-
rous. In the study group 51.5% were nulliparous and 48.5% 
were multiparous whereas in control group it was 63.6% 
and 36.4% respectively. Paternoster et al. assessed 253 
patients and showed 43% nulliparous and 57% multipara in 
control group and 51% and 49% in study group respective-
ly15. Chunfang et al. observed 70% nulliparous and 30% 
multipara in the PE group and 88.3% and 11.7% in the 
control group respectively16. There was no significant statisti-
cal difference in parity between the groups in all of these 
studies, which is consistent with the present study. Mean 
parity was 2.54±2.04 obtained by Teran et al. in their 
series13. In all the above-mentioned studies subjects were 
matched in respect to their parity, which corroborate with 
the findings of the current study.  But mean gestational age 
at delivery for the study group was 35.52±2.40 weeks and 
39.18±0.92
weeks in the control group. Preeclamptic patients delivered 
at a significantly shorter gestational age (t= 8.20, p<0.001). 
Paternoster et al. observed similar picture in their study. 
They found gestational age at delivery for the study group 
and control group were 30.71± 3.69 weeks and 38.01±2.7 
respectively15. Wolf et al. showed that gestational age at 
delivery in study group 38±3 weeks and in control group 
40±2 weeks. The preeclamptic women delivered at an 
earlier period of gestation as compared to the normotensive 
women (p<0.01)14. Taking into account of the blood 
pressure, the study findings showed significant increase in 
both systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) in the preeclamptic patients compared to 
normotensive women with chronological age and gestation-
al age (p<0.001) enrolled in the study. The mean SBP with 
standard deviation (± SD) was 153.64±14.65 mm of Hg for 
the study group and 108.03±9.28 mm of Hg for the control. 
The mean DBP with standard deviation (± SD) was 
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supervised to assess the practice of waste management among 
health professionals in hospitals of Sylhet city for the better 
management of the hospital wastes.
Materials and Methods:
The study is a questionnaire-based observational study conducted 
on the health care workers. Health care professionals, agreeable to 
took part in the research study including doctors, nurse, nursing 
assistants, OT technicians, janitors, helper, sanitary worker, even 
security guards were involved. Total 300 participants of different 
private hospitals, clinics and diagnostic centers from Sylhet city 
took part into the study from January 2021 to December 2021. For 
collection of data, purposive sampling methods were implied.  A 
structured questionnaire was used for the collection of data. Total 
23 questions were included into the questionnaire regarding 
practice and attitude of waste management. Before data collection, 
the nature, purpose of the study was explained to the participants 
and asked for their spontaneous collaboration. Participants were 
allowed to withdraw him or herself anytime from the study. Data 
collection, processing and analysis was done by Department of 
Community Medicine, Park view Medical College Hospital, 
Sylhet. All the data were processed and analyzed in SPSS (Statis-
tical Package for the Social Sciences) version 22. Tables and 
graphs are used for data presentation.
Results:
Socio-demographic characteristics of the study population 
was shown on table I. Subjects from 20 to 60 years were 
involved, where 55% were female. Only 6% doctors partic-
ipated in the study and 35% were maid. Experience in the 
medical section was <5 years were found among 56% 
subjects. Knowledge regarding hospital or biological waste 
management on study subjects were shown on table II. 
Table I: Frequency distribution of socio-demographic 
characteristics of the participants (N=300)

Table II: Knowledge on medical waste management 
(N=300)

Figure-1: Waste management practice by hospitals

Figure-2: Practice of waste disposal

132023  Volume 35  Number 01

Figure-3: Practices of disposed of items contaminated by 
blood 
Discussion:
There is a tremendous growth of hospitals and clinics in 
Sylhet city due to increased demand of healthcare facilities. 
Hospitals and clinics of Sylhet generates 0.934 kg/bed/day of 
waste every day and the amount is higher than outdoor 
clinics and diagnostic centers6.
Poor practice of waste disposal (66%) was observed in this 
study. Only 6% revealed that they possessed good knowl-
edge about hospital waste management. Although the 
knowledge is poor, 96% and 93% of them had positive 
attitude about proper waste collection and disposal. Majority 
(93%) of them think that waste disposal is the responsibility 
of everyone.  Abdo 2019 also found positive attitude of waste 
management among the health personals. They also 
mentioned some other studies similar with this findings7. 
Doctors had less waste management practice than other 
medical stuffs in this study. This findings are contrary with 
Mattoo, Hameed and Butt 2019 (Asif et al)5. Another study 
in Bangalore, India found better waste management among 
doctors and nurses.8 A study in Nigeria 45% doctors and 
33% nurses received training on proper waste management 
(Imam)2. Study in Rawalpindi, Pakistan reveled that majori-
ty subjects (77%) did not get any training (Asif et al)5.  In the 
present study, 95% medical person received training on 
waste management from their institute. 87% participants 
confirmed that personal protective items are provided by 
their working place and 81% uses PPE (Personal protective 
equipment) during waste handling. A study revealed, work-
ers other than doctors and nurses did not use PPE regularly 
while handling wastes. It may be due to their poor knowl-
edge regarding hazards of biomedical wastes8. As hand 
washing is the primary concern of everyone, 98% had hand 
washing practice. In the question of immunization, 53% 
were not immunized against hepatitis B virus. Basavaraj, 
Shashibhushan and Sreedevi 2021 found all the doctors and 
nurses received hepatitis B vaccine in their study, but 29.5% 
stuffs were not immunized8. There are several recommenda-
tions and guidelines for proper waste management. Specific 
color coded baskets or bags should use for waste disposal 
and the containers must be covered3. Form this survey we 

came to know that 47% medical personal do not separate 
general waste from the clinical waste and 29% do not 
separate waste into different categories. Karenzi et al. 
conducted a study in Rwanda and found majority nurse did 
not segregate waste material into categories9. The current 
study demonstrated that 75% label the infectious and nonin-
fectious waste separately.  Human or animal tissue waste 
should keep in yellow container. Only 6% subjects in this 
study knew the fact that blood contaminated items should be 
placed on yellow container. Rest had wrong idea about 
disposal of the blood stained items. Microbiology or soiled 
waste should keep in red container, blue or transparent 
container should use for sharp waste. Discarder medicine, 
cytotoxic drugs, chemical and incineration waste should be 
place on black containers3. 93% participants in our study put 
noninfectious waste in black containers. 87% disposed 
needle, head of the syringe before disposal and aware of 
needle stick injury. 74% agreed to wash these waste contain-
ing container daily.  Waste disposal in color coded container 
is still properly not known by health personals in our study. 
A study in India found that their participants were well 
awarded about the color coded disposal system8. 65% from 
this study think that soda should be used for the washing of 
the waste container. But the washing or cleaning method is 
different for different containers. Red, white and blue 
container should be treated with autoclaving, microwaving 
or dry heat.  Yellow container should be incinerated or 
deeply buried10. Fully covered vehicles should use for 
transports of the wastes. International infectious substance 
symbol must be present in the bags and containers contain-
ing infectious wastes. Incineration of human tissue, 
autoclave the instruments, waste containing containers or 
vehicles washing facilitates should be available in all health 
care institutes. Maintenance of waste record is mandatory. In 
this study, 80% maintained the record of biological waste 
management. Doctors had less tendency to maintain record 
of biomedical waste than nurses and other hospital stuffs 
were found in another study8. Above all, a proper monitoring 
committee must be present to ensure proper waste manage-
ment in the concerned institute3. We conducted our survey 
on the private hospitals and clinics. But could not reach into 
government hospitals. The result of this survey may be 
different in government hospitals. Future study is recom-
mended to be conducted at government hospitals.

Figure: International infectious substance symbol

Sub group Frequency (n) Percentage (%) 

Knowledge about waste management 
Poor 198 66 

Average 84 28 
Good 18 6 

Attitude about collection of waste Positive 288 96 
Negative 12 4 

Disposal should be a priority Yes 279 93 
No 21 7 

Waste disposal responsibility Everyone 285 95 
Admin 15 5 

Attitude about safe disposal
of waste  Positive 252 84 

Negative 48 16 
Practices of separate collection Yes 168 56 

No 132 44 
Practices of labeling infectious
and non-infectious waste bins 

Yes 225 75 
No 75 25 

Provision  of personal protective
items by the hospital  

Yes 261 87 
No 39 13 

Hand washing practice Yes 294 98 
No 6 2 

Receiving training on waste
management  

Yes 285 95 
No 15 5 

Do you maintain a record for BMW Yes 240 80 
No 60 20 

Have you been immunized  
against hepatitis B   

Yes 141 47 
No 159 53 

    
 

Characteristics Sub group Frequency Percentage 

Age 
20- 30 years 51 17 
31- 40 years 126 42 
41-50 years 87

 
29

 
51-60 years

 
36

 
12

 

Sex
 

Male 135
 

45
 

Female 165 55
 

Occupation 

Doctor

 

18 6 
Nurse

 

48 16 
Nursing assistant

 

18 6 
Maid

 

105 35 
Sanitary worker

 

15 5 
Security guard

 
21 7 

Word boy
 

15 5 
Word master

 
3 1 

Ambulance driver
 

6 2 
Helper 24 8 

OT technician

 

27 9 

Education

 

Post graduate 3 1 
MBBS 15 5 

Graduate
 

39 13 
HSC 42 14 
SSC 63 21 

Primary 90 30 
Uneducated 48 16 

Working
experience

 

< 5 years 168 56 
5 -10 years 105 35 
11-20 years 257 9

 



        Control        Case   t value         P value 

CRP (mg/L)
Mean±SD    4.55±2.83    23.52±24.85    -4.357     <0.001*

Birth weight
Mean±SD    2.10±0.38    2.86±0.21         9.944     <0.001*

*Unpaired Student's 't' test,
Table III showing analysis of C-reactive protein and birth 
weight status in preeclampsia cases.The mean C-reactive 
protein concentration with standard deviation (±SD) in 
mild PE was 12.48±9.11 mg/L and in severe PE was 
42.83± 31.72 mg/L which was statistically significantly 
higher (p<0.001) than mild PE. Mean birth weight in mild 
PE group was 2.18±0.37 kg and that in severe PE group 
was 1.95±0.38 kg. The severe PE group had lower birth 
weight (p>0.10ns)in comparison to mild PE group but the 
difference is not significant  (Table: III).
Table III:  C-reactive protein and Birth weight levels among 
preeclampsia cases   
 Mild PE        Severe PE   t value         P value

CRP (mg/L) 
Mean±SD 12.48±9.1   42.83±31.7   -4.140        <0.001***

Birth weight
(kg) Mean±SD 2.18±0.3   1.95±0.3  +1.577        >0.10ns

Unpaired Student's 't' test, *** = Significant
These scattered diagrams showing relation between CRP, 
birth weight and blood pressure.In the total population 
systolic and diastolic blood pressure were the only 
variables that showed significant positive correlation with 
CRP (SBP: r= +0.608, P<0.001; DBP: r= +0.632, p<0.001) 
(Fig 1, 2).

Fig. 1: Relationship between CRP and SBP (Total 
population, n=66)

104.70±8.65 mm of Hg for study group and 74.85±7.45 
mm of Hg for control. Similar blood pressure recordings 
were observed by many authors. Paternoster et al. found
significant difference in SBP and DBP between preeclamp-
tic and normotensive women (p<0.005)15. According to 
Teran et al. preeclamptic patients have significantly higher 
SBP and DBP in comparison to control group13. In their 
prospective study they were convinced by the results that 
the findings were consistent with other studies. Findings of 
all these studies are consistent with the present study. The 
present study was conducted to assess whether CRP level 
is raised in preeclampsia and to reflect its relation with 
disease progression. In this study mean CRP in study group 
is 23.52±24.85 and in control group is 4.55±2.83 mg/L. 
There is statistically significant difference (p<0.001) in 
CRP concentration between study group and control group. 
Mean serum CRP was 12.48±9.11 mg/l in mild PE and in 
sever PE was 42.83±31.72 mg/l. Significant difference 
(p<0.001) in serum CRP concentrations between severe PE 
and mild PE group was also found. Paternoster et al. 
showed maternal serum CRP levels were higher in PE 
group than in the normotensive control group which was 
statistically significant (p<0.001)15.Their findings came out 
similar direction as that of current study. Batashki et al. 
observed a significant difference in plasma concentration of 
CRP between preeclampsia and those with normal 
pregnancy in the third trimester (t=2.92, p<0.01)17.They 
concluded that CRP values would be higher in women with 
preeclampsia and was in agreement with the statement for 
presence of pronounced inflammation at preeclampsia 
compared to normal pregnancy and similar to the present 
series. Wolf et al. in a prospective case control study 
showed first trimester CRP levels were significantly higher 
among women in whom preeclampsia subsequently devel-
oped compared with controls (4.6 compared with 2.3 mg/L, 
p=0.04)14. Teran et al. found similar findings in high risk 
Andean population13. They observed that concentration of 
C-reactive protein was significantly higher in preeclamptic 
women (4.11±0.37 mg/dl; p<0.0001) in comparison with 
normal pregnant women (2.49±0.26 mg/dl; p=0.001) and 
non-pregnant controls (1.33±0.15 mg/dl; p<0.0001). The 
difference between normal pregnancy and controls was also 
significant (p<0.005).Wolf et al. reported that women in the 
highest quartile of CRP experienced a 3.5 fold increased 
risk of preeclampsia compared with women in the lowest 
quartile, although after adjusting for prepregnancy BMI in 
the multivariable model, the OR was greatly attenuated to
1.114. Given that BMI and CRP concentrations were highly 
correlated and increased BMI and CRP are likely to be in 
the same causal pathway. Chunfang et al. repeated analyses 
designed to assess the independent and joint effects of 
maternal elevated CRP concentrations and prepregnancy 
overweight status, respectively16. They observed that 
elevated CRP concentrations among lean women were 
associated with a 2.5 fold increased risk of preeclampsia. 
Moreover maternal overweight status in the absence of 
elevated CRP concentration was associated with a 4.9-fold 
increased risk of preeclampsia. Women who were 
overweight and who also had elevated CRP concentrations 

experienced a similar increased risk of preeclampsia        
(OR = 5.5). Ustun et al. in a case control study done in the 
third trimester of pregnancy showed plasma CRP levels in 
mild and severe preeclampsia were significantly higher 
than that of the normal third trimester pregnant women 
(r=0.515, p=0.0001)18. This results is consistent with the 
current study. In this study,preeclamptic mother delivered 
low birth weight baby than normotensive mother. Mean 
birth weight in case group was 2.10±0.38 kg and which in 
control group was 2.86±0.21kg. The difference was statisti-
cally significant (p<0.001). Birth weight was further 
analyzed among the case group. Mean birth weight in mild 
PE cases was 2.18±0.37 kg and in severe PE cases it was 
1.95±0.38 kg. Severe PE mother delivered very low birth 
weight baby than mild PE mother but the difference was 
not significant statistically (p>0.10), small sample size 
might be the cause. The fact may come out in further 
studies involving large population. Mean birth weight in 
the study of Paternoster et al.was 3157.66±7.35.43 and 
1342.4±783.3 (g) in normotensive and preeclamptic 
mother respectively. The difference was highly significant
(p<0.005)15.The fact came out in similar direction as in this 
series. Wolf et al.reported a significant difference in their 
study regarding birth weight (p<0.01). The mean birth 
weight was 3356±573 and 2986±623 (g) in normal 
pregnant and preeclamptic mother respectively14. Findings 
of this study is also consistent with the current study. Multi-
ple regression analysis in total population showed that there 
was strong negative correlation of Systolic and diastolic 
blood pressure values with birth weight of the newborns 
(SBP: r= -0.744, p<0.001; DBP: r= -0.795, p<0.001).CRP 
values were inversely correlated with birth weight 
(p<0.001) Higher the CRP levels lower the birth weight 
during delivery. In the present study CRP level showed 
significant positive correlation with systolic blood pressure 
and diastolic blood pressure (p<0.001), this is consistent 
with study done by Paternoster et al15. They found similar 
strong positive correlation of CRP level with systolic and 
diastolic blood pressure. They also showed in the whole 
population CRP levels were inversely correlated with birth
weight during delivery (Birth weight p<0.001) which is 
similar with the current study. Kumru et al (2005) observed 
serum hsCRP levels were elevated in women with 
preeclampsia and showed a strong positive correlation 
(r=0.9, p=0.05) with diastolic blood pressure and they also 
found a negative correlation (r=0.5, p=0.05) with weight of 
the newborns19. They concluded that hsCRP might be used 
as a marker for the severity of preeclampsia. Findings of 
their study corroborate with the data of this study.
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case group was 25.45±4.06 years and in the control group 
was 25.09±4.27 years (p>.50ns). Both the study groups 
matched in regard to their age range and thereby there was no 
statistical difference of age in these groups of patients (Table: 
I). The mean (±SD) SBP in the study group (PE group) was 
153.64 ±14.65 mmHg and in the control group the mean 
(±SD) SBP was 108.03±9.28 mmHg. The women with PE 
had significantly higher level of SBP (p<0.001) in compari-
son to the control group. The mean DBP (±SD) in the control 
group was 74.85±7.45 mmHg and in the study group (PE 
group) was 104.70±8.65 mmHg respectively. The 
preeclamptic group had significantly higher DBP (p<0.001) 
as compared to the control group. In control group 21 
(63.6%) were nullipara, 36% were multipara and in the PE 
group 51.5% were nullipara, 48.5% were multipara. Both the 
study groups matched in regard to their parity range and 
thereby there was no statistically significant difference 
(p>0.10) of parity in these groups of patients (Table: I).

Table-I: Grouping of study subjects with age, blood 
pressure and parity distribution
Parameter         Case          Control        t value       P value

Age (years)   25.45±4.o    25.09±4.2     -0.355        >0.50ns

SBP (mmHg)  153.64±14.6   108.03 ±9.2   -15.117       <0.001*
DBP (mmHg) 104.70 ±8.6   74.85±7.4      -15.018       <0.001*
Nulliparous  21 (63.6%)      17   (51.5%)       >0.10**
Multiparous   12 (36.4%)      16   (48.5%)

*Chi-square test, **Chi-square test
Table II showing analysis of gestational age and birth 
weight in study populations. The mean gestational age 
during delivery in the control group was 39.18±0.92 weeks 
and in the case group (PE group) was 35.52±2.40 weeks. 
The PE patients had significantly shorter gestational age 
(p<0.001) than the control group during delivery. Mean 
CRP concentration in the control group was 4.55±2.83 
mg/L and in the case group (PE group) was 23.52±24.85 
mg/L. There was statistically significant (p<0.001) differ-
ence in mean serum CRP concentration in PE group than 
control group. Mean birth weight in study group (PE 
group) was 2.10±0.38 and in normotensive patients 
(control group) was 2.86±0.21 respectively, which was 
significant (Table:II).
Table-II:  Comparison of Gestational age at delivery, C-reactive 
protein levels, birth weight between case and control
 Control        Case   t value         P value 

At delivery    39.18±0.92    35.52±2.40    8.2000   <0.001*
   

pregnancies4. Clinical features of PE include hypertension, 
proteinuria and varying degrees of ischemic endorgan 
damage, which are thought to result from diffuse endotheli-
al dysfunction. Although the etiology of endothelial 
dysfunction in preeclampsia is unknown, it has been postu-
lated to be part of an exaggerated maternal inflammatory 
response to pregnancy5. Redman and colleagues suggest 
that preeclampsia is not an intrinsically different state of 
pregnancy but represents the extreme maternal response to 
pregnancy. According to them, some diseases in pregnancy 
and especially preeclampsia, are part of a more generalized 
intravascular inflammatory reaction involving intravascular 
leucocytes as well as the clotting and complement 
systems5. Activated circulating leucocytes6,7, increased 
production of reactive oxygen species8  and increased 
release of inflammatory cytokines 9,10, such as tumor necro-
sis factor-α (TNF-α) and interleukin-6(IL-6), as well as 
abnormal activation of the clotting system11 in women with 
preeclampsia compared with normotensive women. 
C-reactive protein (CRP) is used mainly as a marker of 
inflammation. After onset of inflammatory or acute tissue 
injury, CRP synthesis increases with 4 to 6 hours, doubling 
every 8 hours and peak at 36 to 50 hours4. In this respect 
CRP can be a potential marker and play a role in eliciting 
the inflammatory response characteristic of preeclampsia.
The hepatic synthesis of CRP increases in response to 
inflammatory cytokines such as IL-1, IL-6 and TNF-α, 
which are responsible for inflammatory response and 
maternal endothelial activation in preeclampsia. Higher 
level of CRP may increase blood pressure by reducing 
nitric oxide production in endothelial cells, causing 
vasoconstriction and increasing endothelin-1, coagulation 
function12. Although systemic inflammation has been impli-
cated in the pathogenesis of preeclampsia, available data 
from studies of maternal CRP concentrations and 
preeclampsia risk have been conflicting. A cross-sectional 
study reported that CRP concentrations were 66% higher in 
women with preeclampsia as compared with controls13. 
Another prospective nested case-control study reported that 
women with CRP concentrations >4.1mg/L experienced 
3.5-fold increased risk of preeclampsia as compared with 
women whose CRP concentrations were <1.1mg/L14. The 
above evidences have shown that there is significant associ-
ation of elevated maternal serum CRP concentration in 
peripheral circulation and increased risk of PE and are 
believed to correlate with preeclamptic process severity, 
preterm delivery and poor neonatal outcome. Thus remain 
a need for more exploratory work to be done in this field. 
This research work intended to determine the association of 
elevated maternal serum CRP with risk of PE and negative 
obstetrical outcome. Hence this is being undertaken to 
explore the association of serum CRP with preeclampsia 
and the effect of CRP on fetal outcome.
Materials and Methods:  
This cross-sectional study was done from January 2005 to 
December 2006, at Department of Obstetrics and Gynae-
cology in Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka Medical College Hospital (DMCH), Sir 

Salimullah Medical College and Mitford Hospital 
(SSMCH) and Department of Microbiology and immunolo-
gy, BSMMU. Study population was pregnant women of 
third trimester, preeclamptic (case group) and normoten-
sive (control group) were selected for the study. A total of 
66 pregnant women of third trimester were included 
consecutively for the study. Convenient sampling was 
applied here. The researcher interviewed the respondents 
according to her convenience. Patients were divided into 
two groups; Out of sixty six, PE group consisting of thirty 
three women with preeclampsia in third trimester of 
pregnancy with following criteria, blood pressure ≥140/90 
mm Hg taken on two occasions 6 hours apart and urinary 
protein of 0.3gm/l or more were case group and control 
group consisting of thirty three women with normal 
pregnancy in third trimester with following criteria, normal
blood pressure throughout pregnancy and no proteinuria 
were control group. Exclusion criteria were history of 
hypertension and proteinuria prior to conception or before 
20 weeks of gestation, diabetes mellitus, thyroid disease. 
The cases were further subdivided into mild (BP >140/90
mmHg but <160/110 mmHg with proteinuria of 2+ on dip 
stick reagent strip) and severe (BP ≥ 160/110 mmHg with 
proteinuria of 3+ or more on reagent strip) PE group 
according to degree of proteinuria and severity of blood 
pressure. The interpretation of dipstick test is 0.3gm/l to 
<1gm/l =1+, 1 gm/l to <3gm/l =2+ and 3gm/l or more = 
3+.Two  ml of venous blood was drawn from each of the 
cases and control subjects taking aseptic precautions. The 
blood was transferred into a clean, dry test tube and taken 
to laboratory. Blood was allowed stand still for about 30 
minutes to clot. Clot was then separated from the test tube 
by wooden stick and was centrifuged within 1 hour of 
collection at 2000 rpm for 5 minutes. The separated serum 
was carefully drawn by micropipette and was stored in 
micro-centrifuged tube at -70˚c until the analysis was done.
Random urine sample was collected in a clean test tube and 
assayed for presence of protein by dipstick reagent strip. 
Estimation of serum CRP concentrations was done by 
liquid phase immunoprecipitation assay by Turbulometry. 
Ethical clearance was taken from IRB board of BSMMU. 
Data was collected by interviewing the patients and doing 
physical examination and relevant biochemical tests were 
carried out. The results of investigations were reviewed and
recorded in a checklist. All these patients were followed up 
till delivery. Collected data was placed in a master sheet. 
The descriptive and analytic assessments were done using 
the software SPSS for Windows. The data are expressed as 
mean with standard deviation (±SD). P value <0.05 was 
taken as statistically significant.
Results:
A total of 66 pregnant women participated in the study. 
Among them 33 were cases of PE and 33 were normotensive 
pregnant women. Table I showing analysis of age and blood 
pressure of study populations. The age range in control group 
was 19-35 years and in the case group (PE group) was 20-33 
years. Most of them were between 21-30years in both the 
groups. The mean age with standard deviation (±SD) in the 

Fig. 2: Relationship between CRP and DBP (Total 
population, n=66)
Systolic and diastolic blood pressure values were inversely 
correlated with birth weight of the newborn (SBP: r= 
-0.744, p<0.001; DBP r= -0.795, p<0.001) (Fig 3). In the 
whole population multiple regression analysis showed that 
CRP values were the variables showed significant negative 
correlation with birth weight (Birth weight: r= -0.492, 
p<0.001).

Fig. 3: Relationship between CRP and birth weight 
(Total population, n=64) There were two stillbirths
Discussion:
Despite intense study, preeclampsia remains a major cause 
of maternal and perinatal morbidity and mortality and cause 
remains obscure. In the present study, a total of 66 subjects 
out of which 33 were preeclamptic and 33 were normal 
pregnant women. The study group was further classified 
into 21 mild (DBP<110 mmHg) and 12 severe cases (DBP 
≥110 mmHg) according to level of blood pressure.Mean 
age of the preeclamptic patients (study group) was 

25.45±4.06 years with 20 years as minimum and 33 years 
as maximum. Mean age of normotensive pregnant women 
(control group) was 25.09±4.27 years with 19 years as 
minimum and 35 years as maximum. Most of the women 
were between 21-30 years, which is consistent with the 
findings by Paternoster et al.15.They found both the groups 
matched in regard to age and there was no statistically 
significant difference with respect to age. Assessing 253 
patients in their study they obtained the mean age in 
preeclamptic patients (n=63) was 32±7 years and in control 
group (n=190) was 31±5years. In a prospective case 
control study by Teran et al.traced in their study mean age 
in preeclamptic patients 24.5±1.6years and 24.4±1.3 years 
in normal pregnant women13. Their finding is almost 
similar to the findings of this study. Wolf et al. in 2001 
explored mean age 29.5 years for normal gestation and in 
women with preeclampsia14. Chunfang et al. in a prospec-
tive study analyzed 566 patients and they recorded 70% 
patients in case group and 72.5% patients in control group 
and were in the age range of 20-34 years16. All these studies 
showed that there was no statistically significant difference 
between the groups in respect to age. In this research work, 
more than half of the women of both groups were nullipa-
rous. In the study group 51.5% were nulliparous and 48.5% 
were multiparous whereas in control group it was 63.6% 
and 36.4% respectively. Paternoster et al. assessed 253 
patients and showed 43% nulliparous and 57% multipara in 
control group and 51% and 49% in study group respective-
ly15. Chunfang et al. observed 70% nulliparous and 30% 
multipara in the PE group and 88.3% and 11.7% in the 
control group respectively16. There was no significant statisti-
cal difference in parity between the groups in all of these 
studies, which is consistent with the present study. Mean 
parity was 2.54±2.04 obtained by Teran et al. in their 
series13. In all the above-mentioned studies subjects were 
matched in respect to their parity, which corroborate with 
the findings of the current study.  But mean gestational age 
at delivery for the study group was 35.52±2.40 weeks and 
39.18±0.92
weeks in the control group. Preeclamptic patients delivered 
at a significantly shorter gestational age (t= 8.20, p<0.001). 
Paternoster et al. observed similar picture in their study. 
They found gestational age at delivery for the study group 
and control group were 30.71± 3.69 weeks and 38.01±2.7 
respectively15. Wolf et al. showed that gestational age at 
delivery in study group 38±3 weeks and in control group 
40±2 weeks. The preeclamptic women delivered at an 
earlier period of gestation as compared to the normotensive 
women (p<0.01)14. Taking into account of the blood 
pressure, the study findings showed significant increase in 
both systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) in the preeclamptic patients compared to 
normotensive women with chronological age and gestation-
al age (p<0.001) enrolled in the study. The mean SBP with 
standard deviation (± SD) was 153.64±14.65 mm of Hg for 
the study group and 108.03±9.28 mm of Hg for the control. 
The mean DBP with standard deviation (± SD) was 
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supervised to assess the practice of waste management among 
health professionals in hospitals of Sylhet city for the better 
management of the hospital wastes.
Materials and Methods:
The study is a questionnaire-based observational study conducted 
on the health care workers. Health care professionals, agreeable to 
took part in the research study including doctors, nurse, nursing 
assistants, OT technicians, janitors, helper, sanitary worker, even 
security guards were involved. Total 300 participants of different 
private hospitals, clinics and diagnostic centers from Sylhet city 
took part into the study from January 2021 to December 2021. For 
collection of data, purposive sampling methods were implied.  A 
structured questionnaire was used for the collection of data. Total 
23 questions were included into the questionnaire regarding 
practice and attitude of waste management. Before data collection, 
the nature, purpose of the study was explained to the participants 
and asked for their spontaneous collaboration. Participants were 
allowed to withdraw him or herself anytime from the study. Data 
collection, processing and analysis was done by Department of 
Community Medicine, Park view Medical College Hospital, 
Sylhet. All the data were processed and analyzed in SPSS (Statis-
tical Package for the Social Sciences) version 22. Tables and 
graphs are used for data presentation.
Results:
Socio-demographic characteristics of the study population 
was shown on table I. Subjects from 20 to 60 years were 
involved, where 55% were female. Only 6% doctors partic-
ipated in the study and 35% were maid. Experience in the 
medical section was <5 years were found among 56% 
subjects. Knowledge regarding hospital or biological waste 
management on study subjects were shown on table II. 
Table I: Frequency distribution of socio-demographic 
characteristics of the participants (N=300)

Table II: Knowledge on medical waste management 
(N=300)

Figure-1: Waste management practice by hospitals

Figure-2: Practice of waste disposal

Figure-3: Practices of disposed of items contaminated by 
blood 
Discussion:
There is a tremendous growth of hospitals and clinics in 
Sylhet city due to increased demand of healthcare facilities. 
Hospitals and clinics of Sylhet generates 0.934 kg/bed/day of 
waste every day and the amount is higher than outdoor 
clinics and diagnostic centers6.
Poor practice of waste disposal (66%) was observed in this 
study. Only 6% revealed that they possessed good knowl-
edge about hospital waste management. Although the 
knowledge is poor, 96% and 93% of them had positive 
attitude about proper waste collection and disposal. Majority 
(93%) of them think that waste disposal is the responsibility 
of everyone.  Abdo 2019 also found positive attitude of waste 
management among the health personals. They also 
mentioned some other studies similar with this findings7. 
Doctors had less waste management practice than other 
medical stuffs in this study. This findings are contrary with 
Mattoo, Hameed and Butt 2019 (Asif et al)5. Another study 
in Bangalore, India found better waste management among 
doctors and nurses.8 A study in Nigeria 45% doctors and 
33% nurses received training on proper waste management 
(Imam)2. Study in Rawalpindi, Pakistan reveled that majori-
ty subjects (77%) did not get any training (Asif et al)5.  In the 
present study, 95% medical person received training on 
waste management from their institute. 87% participants 
confirmed that personal protective items are provided by 
their working place and 81% uses PPE (Personal protective 
equipment) during waste handling. A study revealed, work-
ers other than doctors and nurses did not use PPE regularly 
while handling wastes. It may be due to their poor knowl-
edge regarding hazards of biomedical wastes8. As hand 
washing is the primary concern of everyone, 98% had hand 
washing practice. In the question of immunization, 53% 
were not immunized against hepatitis B virus. Basavaraj, 
Shashibhushan and Sreedevi 2021 found all the doctors and 
nurses received hepatitis B vaccine in their study, but 29.5% 
stuffs were not immunized8. There are several recommenda-
tions and guidelines for proper waste management. Specific 
color coded baskets or bags should use for waste disposal 
and the containers must be covered3. Form this survey we 

came to know that 47% medical personal do not separate 
general waste from the clinical waste and 29% do not 
separate waste into different categories. Karenzi et al. 
conducted a study in Rwanda and found majority nurse did 
not segregate waste material into categories9. The current 
study demonstrated that 75% label the infectious and nonin-
fectious waste separately.  Human or animal tissue waste 
should keep in yellow container. Only 6% subjects in this 
study knew the fact that blood contaminated items should be 
placed on yellow container. Rest had wrong idea about 
disposal of the blood stained items. Microbiology or soiled 
waste should keep in red container, blue or transparent 
container should use for sharp waste. Discarder medicine, 
cytotoxic drugs, chemical and incineration waste should be 
place on black containers3. 93% participants in our study put 
noninfectious waste in black containers. 87% disposed 
needle, head of the syringe before disposal and aware of 
needle stick injury. 74% agreed to wash these waste contain-
ing container daily.  Waste disposal in color coded container 
is still properly not known by health personals in our study. 
A study in India found that their participants were well 
awarded about the color coded disposal system8. 65% from 
this study think that soda should be used for the washing of 
the waste container. But the washing or cleaning method is 
different for different containers. Red, white and blue 
container should be treated with autoclaving, microwaving 
or dry heat.  Yellow container should be incinerated or 
deeply buried10. Fully covered vehicles should use for 
transports of the wastes. International infectious substance 
symbol must be present in the bags and containers contain-
ing infectious wastes. Incineration of human tissue, 
autoclave the instruments, waste containing containers or 
vehicles washing facilitates should be available in all health 
care institutes. Maintenance of waste record is mandatory. In 
this study, 80% maintained the record of biological waste 
management. Doctors had less tendency to maintain record 
of biomedical waste than nurses and other hospital stuffs 
were found in another study8. Above all, a proper monitoring 
committee must be present to ensure proper waste manage-
ment in the concerned institute3. We conducted our survey 
on the private hospitals and clinics. But could not reach into 
government hospitals. The result of this survey may be 
different in government hospitals. Future study is recom-
mended to be conducted at government hospitals.

Figure: International infectious substance symbol
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Introduction:
Infertility may be defined as inability to conceive within one 
year of unprotected regular coitus. Approximately 85 – 90% 
of healthy young couples conceive within 1 year, most 
within 6 months1. Infertility therefore affects approximately 
10 – 15% of couples and represents an important part of 
clinical practice2. A general classification of causes of 
infertility are male 35 – 40%, female 40 – 50% (tubal 25%, 
ovulatory 20% and cervical 1 – 2%), sexual 10% and 
unknown 10%3. More than one factor per couple accounts 
for the total percentage appearing to exceed 100%. 
Increased public awareness of the natural age – related 
decline in fertility and the increasing risk of chromosomally 
abnormal offspring with advancing maternal age, at a time 
when large numbers of women have deferred childbearing 
to pursue to carriers, has led to a new sense of urgency 
among the many couples who now seek to initiate and 
complete their families over a relatively short period of time 
before age 403. Infertility affects approximately 15% of 
couples. Roughly 40% of cases involve a male contribution 
or factor, 40% involve a female factor, and the remainder 
involves both sexes4. According to the American Society for 
Reproductive Medicine, infertility affects about 6.1 million 
people in the United States, equivalent to 10% of the repro-
ductive age population. Female infertility accounts for 
one-third of infertility cases, male infertility another third, 
combined male and female infertility for another 15% and 
the remainder of cases is ‘unexplained’ 5. A Robertsonian 
translocation in either partner may cause recurrent 
abortions or complete infertility. “Secondary infertility” is 
difficulty conceiving after already having conceived and 
carried a normal pregnancy. Apart from various medical 
conditions (e.g. hormonal), this may come as a result of age 
and stress felt to provide a sibling their first child. There are 
various treatment options of the infertile couples. Among 
them, counseling of the infertile couples is one of the main 
and most effective methods of treatment. In this research it 
will prove that counseling is one of the most effective 
methods of treatment of infertile couples.
Materials and Methods: 
This prospective observational study was conducted in the 
Infertility unit, Department of Obstetrics and Gynaecology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, during the period from 01.07.2018 to 
31.12.2021. Ethical clearance was got from Bangladesh 
Medical Research Council (BMRC) Dhaka, Bangladesh. 
Bangabandhu Sheikh Mujib Medical University (BSMMU) 
is a tertiary hospital, where patients of infertility come from 
different parts of the country. Here, diagnosis of infertility 
is done by most modern investigation techniques and most 
modern treatment and management is given for the infertile 
couples. 500 infertile couples who are sexually active were 
recruited from the out-patient department of infertility unit 
who came for diagnosis and take treatment for their infertil-
ity problem either primary or secondary. Inclusion criteria 
of male partners were from 22 years to 55 years sexually 
active one. Inclusion criteria of female partners were 18 

years to 44 years who were menstruating. Exclusion 
criteria for male were sexually inactive, that means impo-
tent. Exclusion criteria for female were post menopausal 
whether naturally or surgically. All the study subjects were 
informed about the study and they were confirmed about 
the privacy and they gave their consent about the study. 
After collecting the data, it was analyzed by appropriate 
statistical methods using Statistical package for Social 
Sciences (SPSS) software programme.
Results: 
Table I shows the socio-demographic characteristics of the 
study subjects (n = 500). Age of the female patients was 18 
– 44 years, Mean ± SD (27.1 ± 5.2). Husbands age group 
was 22 -55in years, Mean ± SD (34.0 ± 5.9). Educational 
level of female partners was, no education = 8 (1.6%), 
primary = 49 (9.8%), secondary = 247 (49.4%), graduate = 
87 (17.4%), postgraduate = 54 (10.8%), 0thers = 55 
(11.0%). Educational level of male partners was, no educa-
tion = 5 (1.0%), primary = 27 (5.4%), secondary = 152 
(30.4%), graduate = 148 (29.6%), postgraduate = 74 
(14.8%), 0thers = 94 (18.8%). Occupation of female 
partners was, housewife = 395 (79.0%), service = 103 
(20.6%), business = 2 (0.4%). Occupation of male partners 
was, unemployed = 6 (1.2%), service = 356 (71.2%), 
business = 138 (27.6%). Regarding religion, Muslims were 
476 (95.2%), others were 24 (4.8%). Monthly income of 
the infertile couple were in taka, < 10000 = 52 (10.4%), 
10000 – 20000 = 188 (37.6%), 20000 – 40000 = 212 
(42.4%), > 40000 = 48 (9.6%). Area of residence: urban 
176 (35.2%), rural = 310 (62.0%), slum = 14 (2.8%). BMI 
(kg/m2) of the female partners were, underweight (< 18.o) 
= 4 (0.8%), normal weight (18-24.99) = 127 (25.4%), 
overweight (25 – 29.99) 281 (56.2%), obese (>30.0) = 88 
(17.6%).

Table I: Socio-demographic characteristics of the study subjects 
(n=500)

Table II shows the type of infertility of the study subjects (n 
= 500): 
Primary infertility = 299 (59.8%), secondary infertility = 
201 (40.2%).

Table-II: Type of infertility of the study subjects (n=500)

Figure-1: Bar diagram showing the BMI of the study female patients 
(n=500)
Figure 1 shows the BMI of the female patients. Under-
weight (<18) is 0.8%, normal weight (18-24.99) is 25.4% , 
overweight (25-29.99) is 56.2% and obese (>30.0) is 
17.6%.

Figure-2: Pie diagram showing the type of infertility 
(n=500)
Figure 2 shows the type of infertility. Primary infertility is 
299 and Secondary is 201.  
Table III shows the medical history of the couple (n = 500). 
Diabetes: In female = 18 (3.6%), in male = 28 (5.6%). 
Mumps:  In female = 1 (0.2%), in male = 7 (1.4%). Chick-
en pox: In female = 35 (7.0%), in male = 18 (3.6%). Hyper-
tension: In female = 12 (2.4%), in male = 10 (2.0%). 
Chemotherapy: In female = 0 (0.0%), in male = 1 (0.2%). 
Tuberculosis: In female = 2 (0.4%), in male = 3 (0.6%). 
Hypothyroidism: In female = 38 (7.6%), in male = 3 
(0.6%). Allergy: In female = 5 (1.0%), in male = 1 (0.2%). 
Radiation: In female = 0 (0.0%), in male = 1 (0.2%). Orchi-
tis: In female = 0 (0.0%), in male = 6 (1.2%).
Table-III: Medical history of the couple (n=500)

Table IV shows personal history and family history of the 
couple (n = 500). Personal history of husband: Smoking = 
129 (25.8%), alcohol = 3 (0.6%), others (nil) = 368 
(73.6%).Disease of family: Hypothyroidism = 9 (1.8%), 
diabetes = 38 (7.6%), tuberculosis = 4 (0.8%), history of 
subfertility = 14 (2.8%), hypertension = 5 (1.0%), hypothy-
roidism with diabetes = 3 (0.6%), hypertension with diabe-
tes = 4 (0.8%).

Table-IV: Personal history and family history of the couple 
(n=500)

Table V shows the drug history of the couple (n 500). Antihy-
pertensive: In female partner = 12 (2.4%), in male partner = 
16 (3.2%). Antidiabetic: In female partner = 20 (4.0%), in 
male partner = 21 (4.2%). Anti TB: In female partner = 5 
(1.0%), in male partner = 5(1.0%). Thyroid drug: In female 
partner = 34 (6.8%), in male partner = 2 (0.4%).
Table-V: Drug history of the couple (n=500)

Table VI shows hormonal status of infertile women (N=500). 
Serum FSH below normal (< 3U/L) in 470 (94%) patients, 
normal (3 – 10 U/L) in 17 (5.4%) patients and above normal 
(>10 U/L) in 3 (0.6%) patients. Serum LH below normal (< 
2U/L) in 480 (96%) patients, normal (2 – 9 U/L) in 17 (3.4%) 
patients and above normal (>9.0 U/L) in 3 (0.6%) patients. 
Serum TSH normal (0.2 – 4.5 mU/L) in 255 (51.o%) patients 
and above normal (>4.5 mU/L) in 245 (49.0%) patients. 
Serum FT4 normal (9 – 21 pmol/L) in 196 (39.2%) patients 
and above normal (>21 pml/L) in 304 (60.8%) patients. 
Serum Prolactin level  normal (25 – 630 mU/L) in 361 
(72.2%) patients and above normal (>630 mU/L) in 139 
(27.8%) patients. In male patients, Testosterone level normal 
(10 – 30 nmol/L) in 133 (26.6%) patients and above normal 
(>30 nmol/L) in 367 (73.4%) patients.
Table-VI: Hormonal status of infertile women (n=500) 

In table VII shows the structural abnormalities of female 
organs (n=500). In Hysterosalpigography (HSG), there 
were seen patients with abnormal uterine cavity in 2 
(0.40%) patients, septed uterus in 21 (4.2%) patients, bicor-
nuate uterus in 76 (15.2%) patients, unicornuate uterus in 5 
(1.o%) patients and endometrial polyp in 8 (1.6%) patients. 
In Hysteroscopy, abnormal uterus was found in 6 (1.2%) 
patients, abnormal uterine cavity in 57 (11.4%) patients and 
abnormal endometrial flakes were found in 62 (12.4%) 
patients. In 65 (13.0%) patients abnormal right ostium 
were found and in 63 (12.6%) patients abnormal left ostium 
were found. During Hysteroscopy, there were found 
intrauterine adhesion in 176 (35.2%) patients, polyp in 14 
(2.8%) patients and submucus fibroid in 88 (17.6%) 
patients. During Laparoscopy, abnormal uterus were found 
in 15 (3%) patients, abnormal right fallopian tube were 
found in 166 (33.2%) patients and abnormal left fallopian 
tube were found in 171 (34.2%) patients. During Laparos-
copy, there also was found abnormal right fallopian tube  in 
185 (37.0%) patients and abnormal left fallopian tube was 
found in 188 (37.6%) patients. During laparoscopy, there 
also was found pouch of Douglas free in 315 (63%) 
patients. During dye test in laparoscopy, 288 (57.6%) 
patients were found positive and rest of the patients was 
negative that means the tubes were blocked.  
Table-VII: Structural abnormalities of female organs 
(n=500)

Table VIII shows the semen analysis of the husbands of the 
infertile female patients. In quality, semen type was 
intermediate (4-14%) in 195 (39%) patients and poor 
(<4%) in 305 (61%) patients. Regarding semen count, 
normal (15-20 million/ml) was in 96 (19.2%) patients and 
above normal (>20 million/ml) was in 404 (80.8%) 
patients. Regarding semen quality, oligospermia (<15 
million/ml) was in 480 (96%) patients and azospermia (0% 
count) in 20 (4%) patients.  In case of motility of sperms, 
rapid linear (RL), normal (50-60%) in 408 (81.6%) 
patients, above normal (>60%) was in 2 (0.4%) patients 
and below normal (<50%) was in 90 (18%). In case of slow 
linear (SL), normal (15-20%) in 125 (25%) patients, above 
normal (>20%) was in 51 (10.2%) patients and below 
normal (<15%) in 324 (64.8%) patients. Regarding non 
propagative (NP), normal (0-10%) in 439 (87.8%) patients 
and above normal (>10%) was in 61 (12.2%) patients. In 
case of morphology of sperms, normal (14-50 million/ml) 
in 72 (14.4%) patients, above normal (>50 million/ml) in 
403 (80.6%) patients and below normal (<14million/ml) in 
25 (5%) patients.
Table-VIII: Semen analysis of husbands (n=500)   

Discussion:
The present study attempted to assess the determinants of 
infertility among the married couples who were attending 
the infertility outpatient department of Bangabandhu 
Sheikh Mujib Medical University, shahbagh, Dhaka. 
Socio-demographic characteristics of the married couples 
attending the infertility outpatient department are one of the 
determinants affecting fertility.  Rural residents 310 (62%) 

are more sufferer of infertility than urban 176 (35.2%) ones. 
Mallikarjuna M. et.al also shows in their study that rural 
couples are more sufferers in infertility than urban6. BMI 
more than 25 are 281 (56.2%) more affect fertility in 
female. Giwercman A et al. has shown the results like 
ours7. Primary infertility was significantly higher 299 
(59.8%) than secondary infertility 201 (40.2%). Similarly, 
one study by Singh K et al. in Bihar, India also shows the 
results like those of ours8. In our study, nearly 77% of 
infertile couples reported to hospital for treatment between 
2- 10 years of marriage. Singh K et al. in Bihar, India also 
shows the same presentation like ours8. Determinants of 
infertility among the female partners of the couple were 
hormonal status like FSH below normal (<3 U/L) was in 
470 (94%), LH below normal (<2 U/L) was in 480 (96%), 
TSH above normal (>4.5 mU/L) was in 245 (49%), serum 
prolactin above normal (>630 mU/L) was in 139 (27.8%) 
which corresponds with the results of infertile married 
women of India8 and Ethiopia9. Structural abnormalities of 
female organs which are the determinants of female infertil-
ity like HSG findings, Hysteroscopic findings, any patholo-
gy of uterus, laparoscopic findings of uterus, fallopian 
tubes, ovary all corresponds to the findings of Bihar, India8. 
Among the determinants of male infertility are: age, smok-
ing, obesity, alcohol and caffeinated beverages consump-
tion, stress, electronic devices, scrotal temperature, some 
drugs. Our findings of male infertility corresponds with the 
findings of Mahat et al.10. Besides, some structural factors 
of male genital tract, like varicocele, endocrine disorders, 
male reproductive tract infection, ejaculatory disorders, 
immunological factors, genetic and chromosomal defects 
also cause male infertility. One of the main causes of male 
infertility is semen quality. In our study, semen analysis 
shows normozospermia and oligospermia together 96% 
and azoospermia 4%, motility 81.6%, which corresponds to 
the study of Nigeria11. Bhattacharya et al. also shows the 
male factors of infertility which also corresponds to our 
study results12. One study conducted by Farhi and 
Ben-Haroush et al., also shows the similar results of male 
infertility like ours one13. Seminal fluid abnormalities 
among male partners of infertile couples in this study corre-
spond to the study of male partners of Owolabi et al., 
Ile-Ife, Nijeria14. Results of our study in socio-demographic 
characteristics also corresponds to the study of Nepal 
(Tamarkar et al 2019)15. One study in India from the demo-
graphic health survey showed the Prevalence and Potential 
Determinants of Primary Infertility in India also corre-
sponds to our study (Purakayastha et al. 2021)16.  
Conclusion: 
The present study found a good number of infertile couples 
both primary and secondary who attended in the infertility 
outpatient department of infertility unit of Gynaecology and 
Obstetrics department. Among the male partners, the deter-
minants of infertility are hormonal, structural abnormalities 
of male genitalia, abnormal sperm count in semen and 
partly psychological. Among the female partners, major 
determinants of infertility are partly hormonal, structural 

abnormalities of uterus, fallopian tubes, infection of genital 
tract and partly psychological which can be overcome by 
counseling.
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Figure-4: Color coded container for waste disposal
Conclusion: 
Average waste management practice was observed in the 
participants of this study. Periodic training and education 
program regarding collection, storage, transport and safe 
disposal of hospital or biological waste is necessary for 
health care providers and hospital stuffs to improve the 
waste disposal practice. Strict enactment of waste manage-
ment guideline is also recommended.
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