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Abstract: In Pakistan health care waste management workers (HWMW) are directly exposed to contaminated 
hospital waste materials. Most of them are unaware of personal safety measures and depth of danger they are dealing 
with. Previously conducted studies show that HWMW acquire more infections compared with other groups. In present 
study we used enzyme linked immuno sorbent assay, polymerase chain reaction and genotyping techniques to evaluate 
burden of hepatitis B and hepatitis C and various genotypes of hepatitis B and hepatitis C among HWMW. We tested 
four hundred and twenty six subjects for hepatitis B and hepatitis C and found H.W.M.W, a population with heavy 
burden of the hepatitis B and hepatitis C. Genotyping analysis showed that H.W.M.W have significant differences with 
the control population and they acquire more mixed infections of hepatitis then other populations. We concluded that 
H.W.M.W are a high risk population and they have highest infection rates of hepatitis with various genotypes of 
hepatitis B and hepatitis C.  
 

I. Introduction  
Hepatitis, characterized by inflammation of the liver is among the most prevalent and life threatening 

diseases to mankind. There are many causes of Hepatitis disease including bacterial, parasitic and physiological 
disorders however infection with Hepatitis viruses is responsible for the majority of cases [1,2]. Viral Hepatitis 
is a growing concern of public health especially among developing countries, where prevention and hygiene is 
compromised by a lack of resources. Currently, six types of the viruses are known as causative agents of viral 
Hepatitis. These are types A, B, C, D, E and G. Among these Hepatitis B &Hepatitis C are well known for the 
chronic infections and causing considerable morbidity and mortality [1].  

Globally, 2.2 % of the human population is infected with Hepatitis C virus (HCV), while Pakistan 
stands second in the list of world’s most prevalent nations [2].Prevalence of Hepatitis B virus (HBV) infection 
in Pakistan is between 2.3 to 2.5 %, whereas HCV is more prevalent, ranging from 2.6 to 5.3 % [1] making 
both viruses crucial public health issues in Pakistan. HBV has been found to infect about 350 million people 
globally [3], HBsAg prevalence among the general population ranges from 2-8%, which places India in an 
intermediate HBV endemicity zone and India with 50 million cases, is also second largest global pool of 
chronic HBV infections [4,5] HBV has been classified into eight genotypes (A-H) that have distinct 
geographical distributions. These include a number of new HBV sub-genotypes ( A1-2, B1-4, C1-4, D1-4 and 
F1-2) [6]that have received a lot of attention regarding their epidemiology, clinical implications and response to 
antiviral therapy [7, 1, 4] .The 8HBV genotypes show an intergroup divergence of 8% or more across the 
complete genome sequence [7].  

Genotyping is very important for prognosis of the disease caused by HBV. Type A and D of HBV are 
responsible for liver cirrhosis and type C is responsible for cancer of the liver [7, 36]. In the Sindh region of 
Pakistan, the type D genotype is more prevalent while in Punjab, type C is more prevalent. Type C is less 
sensitive to interferon therapy, while type B shows a better response to analog therapy [8].  

Phylogenetic analysis of HCV sequences has revealed six major genotypes (1, 2,3,4,5 and 6) and more 
than 50 subtypes[9]. HCV genotypes differ from each other in their nucleotide sequence by 31-34% [10, 11]. 
Genotypes 1, 2 and 3 are distributed almost worldwide. Half of the HCV patients from southern Brazil are 
infected by genotypes 2 and 3 [13]. Types 4, 5 and 6 have been found in distinct geographical areas [14]. 
Genotype 5 is dominant in South Africa but less prevalent in other African countries [15]. While, genotype 6 is 
common in South East Asia and Australians [16]. In Romania, HCV 1b is most common[17].  

In Pakistan, genotype 3 is most common and treatment with interferon therapy of six month results in 
50-70 percent sustained viral response[18, 19, 20]. A few small-scale studies show that there are different   
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genotypes among different small groups in Pakistan but no national data is available which can explain 
geographical or high-risk groups, distribution of various genotypes of HBV and HCV within the country. 
Various studies show that genotype 3 of HCV is most easy to treat with a cure rate of up to 80 %[18,20].  

In Pakistan sanitary workers are exposed to the hazardous and fatal occupational injury putting them at 
risk of great burden of viral hepatitis because of high rates of illiteracy and poverty. Limited access to health 
care systems, lack of immunization, poor standards of waste disposal, limited acceptance of preventive measures 
by waste management departments and non-availability of health coverage [21].Sanitary workers often handle 
garbage, hospital waste, sewage drainage and highly pathogenic materials of the medical laboratories and 
hospitals without any personal protective equipment (PPE). Most of them are never provided with the safety 
equipment nor are they taught for safety and health concerns. Studies showed that workers of waste management 
and sanitation are at greater risk of acquiring hepatitis infection as they are in direct and unprotected contact of 
deadly pathogens [21,22, 23]. Studies also showed that increasing age increases the risk of viral hepatitis [24,21, 
1].  

Hospital waste management workers represent a possible at-risk group for contracting HBV and HCV 
since it is a blood borne disease. This study had three major aims:  
(i) To assess whether hospital waste management workers are at high risk of HBV and HCV.  
(ii) To determine whether hospital waste management workers have epidemiologically distinct profiles of 

HBV and HCV infection, by comparing virus genotypes with the control population (say who they are).  
(iii) To predict if hospital waste management workers require special attention for treatment and prevention. 
 

II. Materials and Methods 
Study population and controls  

In this study we took hospital waste management workers (H.W.M.W)as high risk group and hospital 
blood bank visitors as control population because in Pakistan HWMW work without PPE, are not vaccinated nor 
they are educated about handling infectious materials. Age range of the study group was 16 -59 years and mean 
monthly income was 65 U.S dollars. All of the H.W.M.W were associated with this trade at least for five years. 
All candidates in study group were living at slum houses and average number of people living with them in a 
small room of ten by ten feet were six to ten. In the control group age range was eighteen to fifty five years. 
Their mean monthly income was +250 U.S dollars. All the controls were living in different areas of the Lahore, 
Gujranwala, Faisalabad, Kasure, Gujarat and Raiwind (Cities of Punjab) while none of them was living in slum 
houses. Controls were sharing their living with two to fourteen people (two to five bed room houses) Standard 
ELISA-based techniques were used as the screening tool for HBV and HCV according to standard CDC 
procedures [25]. Further confirmation was attained by real time polymerase chain reaction (PCR).All the PCR 
positive samples were further processed for genotyping of hepatitis B and hepatitis C.  

A three millilitre blood sample was collected from each of HCV positive patients. Plasma was 
separated from each sample using the recommended standard procedure given by Qiagen extraction kit. 
 
HCV genotyping  

Extraction of HCV RNA from each sample was done using QIAamp Viral mini kit by Qiagen. 
Amplification was achieved by using Atrus HCV RT-PCR kit by Qiagen from Germany. HCV genotyping of 
amplified samples was detected using Invader HCV Reagents on Palm Cycler for amplification and Cytoflour 
for detection of genotype. The Invader® chemistry is composed of two simultaneous isothermal reactions. A 
primary reaction specifically and accurately detects single-base changes, insertions, deletions and changes in 
gene and chromosome number for genetic, pharmacogenetic and infectious diseases. A second reaction was 
used for signal amplification. Genotypes of all samples were determined using Third Wave Technology. 
 
Invader Third Wave Technology Principle: The third wave invader assays uses cleavase enzymes to 
recognize and cleave specific structures formed by the addition of two oligonucleotides (an invader oligo and a 
primary probe) to a nucleic acid target. The reaction conditions and sequences of the primary probe and invader 
oligo probe are selected so that the primary probe has a transient association with the target template to form an 
overlapping structure. The primary probe also contains a 5 prime flap sequence that is non complementary to the 
target nucleic acid. The 3 prime nucleotide of the invader oligo overlaps the primary probe, but need not 
hybridize to the target DNA. The cleavase enzyme recognizes this overlapping structure and cleaves off the 
unpaired 5 prime flap of the primary probe, releasing it as a target specific product. Thus, under the assay 
conditions, multiple primary probes associate with the target DNA isothermally. This allows for multiple rounds 
of primary probe cleavage for each target DNA, and amplification of the number of released 5 prime flaps. In 
the secondary reaction, each released 5 prime flap can serve as an invader oligo on a Fluorescence Resonance 
Energy Transfer (FRET) cassette to create another overlapping structure that is recognized and cleaved by the 
flurophore (F) and quencher (Q). The released 5 prime flap and the FRET cassette cycle, result in amplified  
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fluorescence signal. The primary and secondary reactions run in the same well simultaneously. The bi-plex 
format of the invader DNA assay enables simultaneous detection of two reactions in a single well [26] 
 
HBV genotyping  

Serum HBsAg was assayed by Abbott-IMX HBsAg V2 Assay. DNA was extracted from 100 µl serum 
sample of all HBsAg positive patients using Biospin Blood Genomic DNA Mini-Prep Kit (Bioer Technology 
Co., Germany) according to the manufacturer's protocol, eluted in 70 µl buffer and stored at -20°C. Genotyping 
was performed using methodology as reported by Naito et al [27]. The first PCR was carried out in 40 ul of a 
reaction mixture containing 100 ng of each outer primer, a 200 mM concentration of each of the four 
deoxynucleotides, 2.5 U of Taq DNA polymerase (Promega, France) 1× PCR buffer containing containing (50 
mM KCl, 10 mM Tris pH 8.3) and 1.5 mM MgCl2. The thermocycler was programmed to first incubate the 
samples for 5 min at 95°C, followed by 40 cycles consisting of 94°C for 1 min, 55°C for 1 min and 72°C for 2 
min. Two second-round PCRs were performed for each sample, with the common universal sense primer (B2) 
and mix A for types A through C and the common universal antisense primer (B2R) and mix B for types D 
through F. A 1 ml aliquot of the first PCR product was added to two tubes containing the second sets of each of 
the inner primer pairs, each of the deoxynucleotides, Taq DNA polymerase, and PCR buffer, as in the first 
reaction. These were amplified for 40 cycles with the following parameters: preheating at 95°C for 5 min, 30 
cycles of amplification at 94°C for 1 min, 58°C for 1 min, and 72°C for 1.30 min Genotypes of HBV for each 
sample were determined by identifying the genotype-specific DNA bands. The two different second-round PCR 
products from one sample were visualized on an ethidium bromide-stained 3% agarose gel[28]. The sizes of 
PCR products were estimated according to the migration pattern of a 50 lane PCR marker. In this study, we 
considered cases as the high-risk population, who are more likely to encounter HBV and HCV as a result of 
occupational hazard. These are the subjects working in the hospital who have direct contact with the hospital 
wastage. Whereas controls are the visitors in the hospital blood bank 
 

III. Results 
Prevalence of HBV and HCV in the study populations  

Data were obtained from 426 subjects, including 107 (25.1%) cases (hospital waste management 
workers) and 319 (74.9%) controls. We applied ELISA on all 426 subjects and found 60 individuals (14.1%) to 
be positive for HBV antigen indicating active infection (Table 1.1). Of these 24 (7.52%) controls tested positive 
for HBV whereas 36 (33.64%) hospital waste management workers tested positive demonstrating a much 
greater proportion of infection in the case population (Table 1.1).  

ELISA test for HCV antibodies identified 73 (17.1%) of the 426 subjects positive for HCV antibodies 
indicating the either past or present exposure to the tested virus (Table 1.2)Of these, 39 (36.55%) were cases. 
Amongst the controls, 34 (10.66%) tested positive (Table 1.2). It is clearly evident that target population has 
26.11% higher infectivity rates compared with control population. 
 

Table 1.1: Hepatitis - B, ELISA 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Negative 366 85.9 85.9 85.9 

 Positive 60 14.1 14.1 100.0 
 Total 426 100.0 100.0  

 
Table 1.2: Hepatitis - C ELISA 

  Frequency Percent Valid Percent Cumulative Percent 
Valid Negative 353 82.9 82.9 82.9 

 Positive 73 17.1 17.1 100.0 
 Total 426 100.0 100.0  

 
Prevalence of HBV and HCV genotypes in the study populations  

We used PCR and genotyping methods to determine various genotypes of HCV and HBV in study and 
control groups. From the genotyping data, percentages of the isolated genotypes of hepatitis viruses among 
controls and target group were then determined. For HBV, genotype D has the highest frequency in the overall 
population i.e. 7.7 % followed by genotype A, which has prevalence of 3.3 %. Genotype B is least frequent in 
the population with 1.2 % only. Mixed infection was seen only with D+A genotypes, which represents 0.7 % of 
the total infections (Table 1.3). 
 

Table 1.3: Genotype Status of a patient with/without Hepatitis B 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Not Detected 371 87.1 87.1 87.1 

 A 14 3.3 3.3 90.4   
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 B 5 1.2 1.2 91.5 
 D 33 7.7 7.7 99.3 
      

 D+A 3 .7 .7 100.0 
 Total 426 100.0 100.0  

 
When we investigated the distribution of the genotypes amongst the two populations, we found 

genotype D was highest among controls and target group population (Figure 1.1). Genotype B was missing from 
the control population and genotype A follows the genotype D in the control group. Mixed infections with 
genotypes D+A are fewer in number in the control population. It is also noticeable that mixed infections are 
significantly lower in control population compared with the target population. Target population shows an equal 
burden of infection with genotype A and B while mixed infections with genotype A+D is about 50 % higher 
than the control population.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure- 1: Genotype status of hepatitis B 
 

A total of 11 samples were positive for genotype 1, out of which 7 were from target group while 4 
were from the controls group. Genotype 3a showed highest positivity rate, a total of 49 samples were positive 
for this genotype from which 23 were controls and 26 were from the target population. A single case only was 
tested positive for genotype 3b which came from the target population. Genotype 3h was more prevalent than 
the genotype 3b but less prevalent than the genotype 3a. A total of 7 cases were positive which share 5 controls 
and 2 from target population for tested positive results. Genotype 4 showed 2 positive cases with equal 
percentage from both groups. A single tested positive genotype h was from the controls and none was positive 
for this genotype from the target population (Table 1.4). 
 

Table: 1.4  Genotype Status of patient with/without Hepatitis C  
  1 3a 3b 3h 4 

Indicator for case and Control Control 4 23 0 5 1 
 Case 7 26 1 2 1 

Total  11 49 1 7 2 
 

When we investigated the distribution of the genotypes amongst the two populations, we found 
genotype 3a has highest prevalence in both controls and target group although target group shows greater 
number of tested positive compared with controls. Genotype 1 was only second to the genotype 3a. A 
comparison between the groups show that it is more common among the target group but still it shows second 
highest prevalence rate in the overall population. Genotype 3h is third most common genotype in the population, 
in contrast with the genotype 1 and 3a it is more prevalent in the control group compared to the target group. 
Genotype 4 shares an equal burden in both groups. Genotype h was found exclusive to the control group 
whereas genotype 3b was present in the target population only. Overall it could be concluded that genotype 3a is 
most prevalent in studied populations but there are distribution differences in controls and target population in 
this study.  
 
 
 
 
 
 
 
 
 
DOI: 10.9790/0853-1504085561 www.iosrjournals.org 58 | Page 



 

 

Health Care Waste Management Workers in Pakistan: A Population Presenting Highest Burden of..  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure- 1: Genotype status of hepatitis C 
 

IV. Discussion  
Serotyping is very important for prognosis of the disease. Type A and D of HBV are responsible for 

liver cirrhosis and type C is responsible for cancer of the liver. In region of the Sindh type D genotype is more 
prevalent while in type C is more prevalent in Punjab. Type C is known for lower response to the interferon 
therapy while type B show better response to analog therapy [8].  

Many studies have been done on high-risk groups such as injecting drug users[29], commercial sex 
workers[30], transvestites [31]and patients receiving blood products [32]. All of these studies revealed a higher 
prevalence of HBs Ag and Anti-HCV in these groups compared to the general population. HBsAg infection 
was found in 12% of the commercial sex workers (women) in Lahore while it was only 3.4% among 
transvestites in Karachi who acknowledged commercial sex with men. The mean prevalence of HBV and HCV 
in these groups was 15.5% and 12.3% respectively. The risk of contracting HBV by healthcare personnel is four 
times greater than that of the general adult population, among those who do not work in healthcare institutions 
[33].  

A study from Karachi showed that prevalence of Hepatitis B & C among the garbage scavengers was 
8.5% and 18.5% respectively [34]. The present study shows that people associated with the hospital waste 
management in Pakistan, present the highest prevalence of Hepatitis B & C among the previously studied high 
risk groups. Vijaya et al showed that people who are involved in direct contact with hospital disposal are at 
greater risk of acquiring hepatitis B and hepatitis C because these viruses can survive on dried blood products. 
She also showed that ward attendants and hospital sweepers have higher infection rate compared to nurses and 
doctors [35].  
The majority of the studies from Sindh province of Pakistan showed a high prevalence of genotype D while a 
study from Punjab showed high prevalence of genotype C. Many studies on HCV genotypes have been carried 
out and all showed that in over 80% the cases, genotype 3 was detected, followed by genotype 1, 2 and 4. 
Genotypes are important to determine the treatment response and disease transmission epidemiology. Better 
response to interferon and short-term treatment (6 months) is reported in hepatitis C patients infected with 
serotype 3 while for all other genotypes a longer duration of therapy is suggested[36, 37, 38].Sexual 
transmission of HCV was checked in few studies to see inter spousal transmission of the disease. Studies from 
Sindh show a higher frequency of disease in the spouses while those from Punjab show a low 
frequency[39].According to Altaf et al there is no national data on the leading causes of admissions to hospitals 
in Pakistan and the contribution of liver disease to overall mortality[1]. In this present study we found that 
genotype D is most prevalent for hepatitis B followed by genotype A & B. in case of hepatitis C genotype 3a is 
most common followed by genotype 1 and 3h. Our data of genotyping is in totally in line with the past studies. 
Apart from the fact that overall picture is similar we found that there could be valuable difference among 
populations under question. These differences shell be addressed properly for better treatment and prevention 
policies. This data favours the results of Ahmad et al who reported that the most commonly detected genotype in 
their study was genotype 3 (59.1%), with predominant subtype 3a (55.9%) and 3b (3.2%) [20](Ahmad et al., 
2010). Another study by Butt et al showed prevalence of 3a (62%), 3b (9%), 1a (3%), 2a (2.144%), mixed 
(4.718%) and un-type able (17.16%) (Butt et al., 2010). Another study reported that genotype 1 was the most 
frequently genotype found in all regions of Brazil [40].  

Interest of HCV genotyping by group screening is increased many fold as it is useful for the solution 
of epidemiological questions and development of vaccines against HCV. It has also been shown to be valuable 
to facilitate therapeutic decisions and strategies[1, 20].  

No data is available regarding the health care waste generated in the country. According to an 
estimate, in Karachi, out of 8000 tons of refuse generated every day, 0.5 percent is health care waste, generated 
by well over 400 hospitals, clinics and laboratories. According to the Environment Protection Agency (EPA)  
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study on hospital waste, 20% of health care waste generated every day in the city is infectious waste [41]. In 
Pakistan disposal of healthcare waste is not safe. It was observed that most of the healthcare waste generated by 
health facilities was not properly disposed of, either dumped at community waste sites or sold directly to the 
dealers of the junk. These junk dealers are also a high risk group. Scavengers driven by extreme poverty and 
ignorant of risks were, involved in sorting and handling the infected materials at community sites [41]. Unsafe 
collection and throwing health care medical waste at community waste site is a threat to the healthcare workers, 
community and the environment. Any person exposed to this kind of waste, can acquire infections, not just 
HBV and HCV but HAV, gastrointestinal infections, fungal infections, Leptospirosis and skin infections. 
Housekeeping staffs (sweepers) of healthcare establishments, doctors, nurses, hospital maintenance personnel, 
patients and visitors of healthcare centres are at risk of acquiring infections through this waste [41, 44].  

In a cross-sectional study the employees of a Sewage Company were tested for hepatitis B virus 
(HBV) markers--HBsAg, anti-HBs, anti-HBc to determine the prevalence of HBV infection and assess the risk 
of exposed sewage workers becoming infected. The overall prevalence of HBV markers was 43.9% and 6.6% 
of the employees were HBsAg carriers. In the univariate analysis the prevalence of past and current infection 
was significantly associated with exposure to sewage. Workers exposed to sewage should therefore be 
considered for vaccination against hepatitis B virus [42].  

A study from Copenhagen showed that hepatitis B infection rate is similar among general population 
and sanitary workers although sanitary workers show slightly high rates of gastrointestinal infections[43].  

Unsafe disposal of hospital waste may be one of the reasons that we have high prevalence of hepatitis 
B and C infection in the country, particularly among health care workers, and anyone exposed to this waste 
outside the hospital. A study conducted in Karachi among health care workers reported high prevalence of 
hepatitis B infection, reaching 20% among sweepers of a medical centre [44]. We found no studies which can 
define genotypes of hepatitis B and hepatitis C among health care workers while related studies only revealed 
about overall prevalence of hepatitis among closely related groups. Our study however demonstrates that the 
cases were not exposed to different genotypes than the general population, which is in line with them acquiring 
infection from hospital waste, rather than other potential sources like drug abuse, blood transfusion and sexual 
transmission of the disease.  

V. Conclusion  
We concluded that H.W.M.W working in Pakistani hospitals are carrying highest burden of hepatitis B 

and hepatitis C in the world and they show genotypic differences compared with the control population. It is 
important that these individuals are provided with training to deal the bio-hazard materials of the hospitals. 
They shell be provided with proper personal safety equipment. Education of H.W.M.W in personal safety can 
reduce spread of infections. Hospitals need to adhere to safe disposal practices which includes autoclaving and 
incineration of hospital waste materials. 
 
Future guidelines  

National level studies from multiple participating cities shell be conducted and ministry of health 
should organize educational programs with hospital waste management staff so that they t can handle it in a 
safe way. 
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