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SUMMARY 

Pakistan is the country, which has contributed to the excessive burdens of hepatitis 

C of chronic nature as a result of which high rate of mortality has been reported that are 

triggered by the conditions of liver failure and hepatocellular carcinoma. Simultaneously, 

there is very less recent data available for depicting the prevalence and risk factors 

associated with the clinical condition on the national level, whereas different studies have 

been put forth with varying rate of prevalence in the country. High prevalence rate of 

hepatitis C has been observed in Pakistan, which elaborates that about 10 million of the 

population has been diagnosed with the infection of hepatitis C alone. 

The study was designed to obtain adequate information about underlying factors 

that are contributing to the increase prevalence of this disease. Knowledge regarding high 

risk factors among carriers of HCV, role of biochemical parameters, therapeutic effect of 

drugs prescribed against the disease on clinical outcome along with this, the exposure of 

aflatoxin B1 among HCV infected patients and quality of lifestyle of these patients were 

studied in depth that provides significant insight into the study. 

This is a cross sectional designed study conducted to collect data from HCV 

patients. Patients visiting hospital setting (JMPC) were approached to participate in the 

study and explained the purpose of this research. Those who accepted to contribute, their 

approval in written has been taken on informed consent form signed by patients. 

Afterwards, their blood samples were withdrawn for confirmation of HCV RNA that was 

detected by the polymerase chain reaction (PCR). Patient, who were found positive after 

evaluation through PCR, i.e. 88 patients were enrolled in the study. Their blood samples 
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were also evaluated for liver enzymes and aflatoxin B1 levels. Patients were then provided 

with a structured proforma containing various questions for evaluation of their 

demographic data, to assess their knowledge status, history of exposure to high risk factors 

(to identify possible cause of Hepatitis C Virus acquaintance) and to observe their routine 

lifestyle practices. Afterwards, their blood samples were also evaluated to assess hepatic 

biomarkers, and other biochemical test. Elisa was used to assess the levels of aflatoxin B1. 

Appropriate treatment regimen was then provided to enroll patients including interferon 

and ribavirin for the period of 6 months. During the period patients were properly followed 

and after that, their blood samples were again withdrawn for post-treatment analysis of 

HCV status, hepatic biomarkers and other biochemical tests.   

Conferring to the findings of this study, based on post treatment analysis, patients 

were divided into two groups. Those found negative with HCV RNA were placed in one 

group named `treatment responder group`, others with positive HVC RNA were placed in 

second group named `treatment non-responder group`. Statistical analysis was performed 

on IBM SPSS 20. Chi-square test was used to find possible association among various 

parameters qualitatively. 

Socio-demographic assessment of the study population revealed that the high 

incidence of HCV patients reported at above 40 years of age make up to 60% of total 

population. While females were found to be the most susceptible ones. This study also 

reported that the rate of incidence of this disease is higher in patients who are illiterate or 

have received no formal education i.e. 60%. Along with this high incidence of HCV have 

also been observed in patients with less earning outcome. However, most of the patients 
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affected lived in proper houses  which indicate the lack of serious apprehension towards 

avoidance of associated risk for this disease. 

On assessing the knowledge of patients toward the risk factors associated with 

transmission of hepatitis C, most of the patients found aware of the fact that blood 

transfusion, unsafe sex, blade, razor, miswak, used needles, tattoo along with ear and nose 

piercing have potential to spread disease whereas they were found quiet unaware about 

body secretion as well as use of utensils of persons already infected with HCV which also 

have the ability to transmit the disease. 

On evaluating the historical events of studied patients, foremost reason responsible 

for transmission of hepatitis C infection was possibly the use of unsterile instruments 

during any surgery or dental procedure. However, the other reasons accounts for 

transmission of this disease in patients could be a family member affected with HCV, may 

be blood transfusion, piercing of any body part usually ear or nose, exposed to needle stick 

injury etc. Insecure sex along with injecting drug are also contributing for the disease but 

to a lesser extent.  

 The effects of therapy provided against HCV infection comprising of interferon 

and ribavirin on hepatic biomarkers and various blood parameters have been investigated 

in this study. In post treatment analysis significant adaptations have been observed in serum 

ALT levels, bilirubin, HBA1c, prothrombin time and levels of uric acid i.e. P-value < 0.05. 

While there is no such association recorded between anti HCV drugs and serum levels of 

AST, GGT, alkaline phosphatase, total proteins and serum creatinine. The established side 
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effects of therapy on hematopoietic lineages have also been observed representing 

reduction in Hb levels and platelet count.  

Exposure of aflatoxin B1 among HCV patients have also being ruled out. Aflatoxins 

are mutagenic, carcinogenic, teratogenic, and immunosuppressive in nature. It is present in 

nuts, grains, and cottonseed as well as other commodities that are related to food for human 

consumption or animal feeds. On the other hand, some of crops may be observed 

contaminated by the manifestation of one or more sub-types of the aflatoxins including B1, 

B2, G1, and G2. Aflatoxin B1 is known for its toxic nature among other types of aflatoxins, 

which is mainly due to its hepatotoxic and hepatocarcinogenic properties that not only leads 

to the development of hepatitis, but also contribute to the manifestation of lung cancer, 

HCC, and immune suppression. 

This study did not found any association on treatment outcome of therapy directed 

against HCV in connection with AFB1 exposure. On the other hand, the evaluation of 

patients exposed to AFB1 showed that most cases of AFB1 exposure has been reported at 

age group of 50-59 years. However, with the increase in age, increase in exposure has also 

been observed upto 60 years. Females were found to have more exposed gender with AFB1 

whereas males are also exposed to this toxin. Educational standing of the patients exposed 

to AFB1 suggest that there is no difference recorded based on literacy. As noted in study 

most educated people have more AFB1 exposure. Similarly, income level as well as the 

type of house in which patients are living does not affect the level of AFB1exposure. 
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 In a nut shell, this study through light primary factors accountable for increase 

prevalence of HCV in which socio-demographic characteristic play a vital role. Patients 

were quiet aware of most of the transmission factors that are increasing burden of the 

disease. Most of the patients could have received this virus (HCV) after some surgical 

procedures. Moreover, after receiving therapy against this disease, mostly patients have 

responded and the consequence of therapy on hepatic biomarkers and other biochemical 

parameters were also noted. Significant correlation was documented against serum ALT 

levels, bilirubin, HBA1c, prothrombin time and levels of uric acid along with decreasing 

effect on hematopoietic lineages. The level of aflatoxin exposure among patients were 

independents of socio-demographic factors.  

 

 

 

 

 

 

 

  



 

6 

 

 

ABBREVATIONS  

AFB1 Aflatoxin B1 

AFP Alpha Fetoprotein 

ALP Alkaline phosphatase 

ALT Alanine transaminase 

AST Aspartate transaminase 

CDC Centre for Disease Control 

CHC Chronic Hepatocellular Carcinoma 

DAA Direct Acting Antiviral 

DCPS Dichlorophenol sulfonate 

DNA Deoxyribonucleic Acid 

DPD Dichlorophenyl Diazonium Tetrafluoroburate 

EDTA Ethylenediamine Tetraacetic Acid 

ELISA Enzyme Linked Immunosorbent Assay 

GGT γ- glutamyl transpeptidase  (GGT) 

GPT Glutamate pyruvate transaminase 

H2O2 Hydrogen Per Oxide 

Hb Hemoglobin 

HbA1c Hemoglobin A1c or Glycosylated Hemoglobin 

HBs Ag Hepatitis B Surface Antigen 

HBV Hepatitis B Virus  
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HBV Hepatitis B Virus 

HCC Hepatocellular Carcinoma  

HCL Hydrochloric Acid 

HCV Hepatitis C Virus  

HCV Hepatitis C Virus 

HEDTA Hydroxy Ethylenediamine Tetraacetic Acid 

HIV Human Immunodeficiency Virus 

HPLC High Performance Liquid Chromatography 

IARC International Agency for Research on Cancer 

IDU Injected Drug User 

IERB Institutional Ethics Review Board 

IFN Interferon 

JPMC Jinnah Postgraduate Medical Centre 

LDH Lactate dehydrogenase 

LFTs Liver Function Tests 

MDH Malate Dehydrogenase 

MIP Macrophage Inflammatory Protein 

NaCl Sodium Chloride 

NAD Nicotinamide Adenine Dinucleotide  

NICH National Institute of Child Health 

OBEs Occupational Blood Exposure 

PCR Polymerase Chain Reaction 

PHRC Pakistan Health Research Council 
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PMRC Pakistan Medical and Research Council 

POD Peroxidase Enzyme 

RNA Ribonucleic Acid 

RT PCR Reverse Transcriptase Polymerase Chain Reaction 

SES Socioeconomic Status 

SVR Sustained Virological Response 

UA Uric Acid 

WBC White Blood Cell  

WHO World Health Organization 
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INTRODUCTION 

The clinical condition of hepatitis C (HCV) is considered as a major health 

concern, which has undergone pronounced modification with the passage of time. 

According to a report put forth by the World Health Organization (WHO, 2017), HCV has 

effected approximately 71 million of chronic cases in individuals globally. In addition to 

this, the infection is counted as a main contributing factor that leads to the development of 

chronic liver disease due to which 3,99,000 individuals encountered death every year. The 

aforementioned aspect is commonly observed in people who are diagnosed as chronic 

carriers. On the other hand, liver damage caused by HCV is followed by hepatocellular 

carcinoma (HCC) (Mohd Hanafiah et al., 2013). Alter (2007) highlighted that the HCV 

infection has emerged as a threat posed to human health, as it tends to increase the burden 

on health care systems at the global level. The condition has now transformed into an 

alarming problem in various regions of Asia. As a result of increased risk underpinned by 

the HCV-related hepatocellular carcinoma (HCC). In context to Pakistan, the prevalence 

rate of anti-HCV is almost 4.9%, which has been estimated by the Pakistan Medical 

Research Council (PMRC) (Qureshi, 2015).  

Simultaneously, the mode of transmission of HCV entails contact with 

contaminated bodily fluids of the infected persons. The commonly noticed mode of 

transmission is through sharing needles, syringes, or equipment that are used for the 

purpose of injecting drugs. Therefore, people should be provided with significant education 

about the potential risk factors related to HCV. Moreover, the infection also spreads 

through sexual contact, sharing different items such as razors, household utensils, and 
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toothbrushes. Another major route of transmission includes mother to infant during 

pregnancy, as the mother is infected with HCV (Ghany et al., 2011). Sublette et al., (2015) 

elaborated that individuals who possess a history of drug use or currently injects drugs 

through intravenous routes are at the constant mainstay of exposure to the infection. The 

authors also described that individuals who receive blood products, blood transfusion, or 

undergo hemodialysis are also susceptible to HCV. Another notable factor entrenches body 

piercing and tattoos, as they utilize contaminated and unsterilized needles for the purpose.     

With the emergence of aflatoxin during the year 1960 in Turkey that is 

responsible for exacerbating contamination (Paterson et al., 2007). The contamination 

caused by aflatoxin is now acknowledged by several researchers as a serious issue, 

particularly in underdeveloped countries, which requires in-depth investigation and 

exploration. Pakistan is also one of those countries where exacerbation of HCV through 

aflatoxin contamination has been reported through the consumption of red chilies (Paterson 

et al., 2007; Jadoon et al., 2010; Abbas et al., 2016), ground nuts and maize (Kandeel et 

al., 2012), milk (Collison et al., 2009; Munir et al., 2010; Akhtar et al., 2016). The study 

of Paterson and Lima (2010) revealed that aflatoxin B1 is considerably carcinogenic and 

more harmful than other types of aflatoxins. Nizami and Zuberi (1977) examined that cases 

of liver cancer reported in Karachi were associated with the consumption of aflatoxin-

contaminated food.   

Aflatoxin B1 is known for its toxic nature among other types of aflatoxins, 

which is mainly due to its hepatotoxic and hepatocarcinogenic properties that not only leads 

to the development of hepatitis, but also contributes to the manifestation of lung cancer, 
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HCC, and immune suppression. One of the serious threat posed to the health of humans is 

the food contained with aflatoxin that is consumed at the global level. Aflatoxin B1 is 

considered as a mutagenic component that has increased economic burden on the 

developing countries due to its extensive impact encountered by livestock production along 

with humans (Zhang et al., 2015). Other examples of aflatoxin B1 contained food includes 

peanuts, corn, cotton seeds, pistachios, spices, and dry fruits. Regarding the treatment of 

patients presented with positive HCV, strict management should be carried out to restrict 

further progression of the disease towards the development of HCC and cirrhosis. 

González-Candelas and López-Labrador (2010) explained the relevant biomarkers and its 

assortment, as its precision has gained significant importance in the assessment of risk 

presented by the patient. It is noted that when pegylated interferon alpha (PEG-IFN-α) is 

combined with ribavirin, enhanced therapeutic outcomes tend to occur that in turn, 

promotes sustained virological response (SVR) with the rate ranging from 44 to 69%. On 

the contrary, aflatoxin B1 is a known reason that contributes to the HCC development, as 

the component is classified as category one carcinogenic and genotoxic agent. Lok et al., 

(2011) investigated that the aflatoxin B1 and hepatitis B virus (HBV) are encompassed with 

a pronounced synergistic effect that aligns with the HCC risk.            

The infection caused by HCV is involved in the unremitted damage to the 

liver, as well as HCC, and chronic state of hepatitis. Consequently, the level of alanine 

transaminase (ALT) is used as a fundamental predictor that assist in identifying and 

providing therapies. In other words, transaminases are used in the form of efficient 

biomarkers for the evaluation of liver damage. However, patients with chronic hepatitis 

and cirrhosis are presented with increased transaminase levels in the serum, in response to 
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the extent of damage encountered by active cell (Krier and Ahmed, 2009). According to 

Nafees and Farooq (2017), both the types of transaminases including alanine transaminase 

(ALT) and aspartate transaminase (AST) facilitates with precise results when used for the 

investigation of HCV infected patients, specifically for asymptomatic individuals. 

Prolonged exposure to aflatoxin results in the manifestation of HCC 

extensively in developing countries, which is a serious concern and is contributing to 4.6 

to 28.2% cases across the world. Most of the cases underpin chronic HCV that later 

undergo transformation into liver cirrhosis that results in HCC (Levrero, 2006). On the 

other hand, Yan and Wu (2010) stated that food containing aflatoxin when consumed daily 

becomes the main cause of the HCC in the populations of developing countries, as these 

people are not provided with alternate sources of food. Kandeel et al., (2012) highlighted 

that HCC occurs as result of genetic modifications that tend to occur in series and causes 

hepatocyte alteration. Ultimately, the occurrence of cirrhosis is observed as a consequence 

of several conditions affecting the liver. Nizami and Zuberi (1977) further illustrated the 

steps that could be multiple or single, alongside the presence of confounding factors 

including transmission of virus by means of blood transfusion, hepatitis C, hepatitis B, 

excessive intake of alcohol, contamination water and food, diabetes, and interaction with 

hazardous substance of either external or internal origin. In addition to this, several 

inherited disease tend to participate in the progression of HCC if not treated.    

There is a profound need to carry out the establishment of perception 

regarding aflatoxin that occurs as a result of increased intake of food contaminated with 

aflatoxin. Such aspect contributes to increased susceptibility of the person to develop 
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various viral and bacterial infection. In this regard, the aim entrenched by this study is to 

evaluate the association between HCV and aflatoxin B1. Therefore, this study will explore 

significant behavioral aspects related to knowledge and awareness about adverse effects 

posed by HCV. In addition to this, the study will also address factors related to 

contaminated food recognition and attitude towards the consumption of such food. Serum 

ALT levels along with other hepatic and biochemical parameters as well as aflatoxin 

concentration will be analyzed comparatively, which will support the identification of 

population prone to liver impairment and other potential conditions.     
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REVIEW OF LITERATURE 

This literature review aims at the illustration of various aspects underpinned 

by the clinical condition of hepatitis C and its association with aflatoxin. In addition to this, 

data related to hepatocellular carcinoma (HCC) will also assist in the identification of the 

extent to which the condition is comorbid. The viral infections, hepatitis B and hepatitis C 

are great consideration as they are possessed with the potential of disseminating serious 

burden on the health outcomes. In this regard, cohesive data is collected by the utilization 

of several scholarly journals that depicts extensive rate of hepatitis infection, prevalent in 

Pakistan which in turn is responsible for altering the quality of life, alongside increasing 

the chances of comorbidities. 

In a case control study conducted in Japan, the increased rate of morbidity 

as well as mortality with respect to HCV considered as a major cause of concern. 

Deliberately, HCV in comparison with HBV found more responsible for progression of the 

disease to liver cancer or hepatocellular carcinoma (Tanaka et al., 1991). 

Kato et al., (1991) and Ohto. et al., (1994) found that there is increased 

incidence of HCV in neonates and mothers with affected liver chronically compared to the 

incidence of infections in mothers of children with chronic liver disease, which may reflect 

a slightly larger HCV titer RNA from liver disease. 

The presence of HCV RNA in bodily fluids in 14 chronic HCV patients was 

analyzed by the help of PCR technique. Nucleic acids were recovered from the semen and 

saliva, which were then assessed by the aid of PCR. The hepatitis genome has not been 
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detected in saliva or semen of these patients. These data suggest that chronic hepatitis rarely 

affects, when in close contact with patients. This can help to explain close contact with a 

disease that is accidentally transmitted or associated with sexual intercourse (Fried et al., 

1992).  

Luby et al., (1997) determined the rate of Hepatitis C progression by 

evaluating the health conditions of patients presented with household HCV infection in 

Hafizabad. They reported high incidence of HCV among people of this district, which was 

due to repeated use of therapeutic injections in last 10 years. The use of unsterile 

instruments considered as one of the possible reason responsible for HCV transmission. 

The cross-sectional study of Khan et al., (2000), illustrated the unsafe use 

of injection as one of the most life threatening risk factor related to the development of 

hepatitis C among patients who seek health care services in a peri-urban community in 

Karachi. The author also described that the factors such as comorbidity of chronic liver 

disease, therapeutic injections, blood transfusion, surgery, as well as dental extraction tend 

to increase the chances of HBV and HCV transmission by placing the individual at high 

risk associated with the infections. 

In previous reports, HCV infection was detected and documented in patients 

with chronic hepatitis and salivary glands. The study showed that HCV can infect and tend 

to promote replication of other exocrine glands, including the eccrine sweat glands that 

cause release of the viral particles into sweat (Arieta et al., 2001). 
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A number of studies have been carried out that mainly included HCV 

serotypes and these studies suggested the detection of genotype 3 in over 80% of the HCV 

cases. This estimation is then followed by analysis of genotype 1, 2, and 4 and their relation 

with HBV and HCV transmission, particularly in the patients who were previously 

diagnosed with chronic liver disease. The results depicted that the exposure of major risk 

factors entailing therapeutic injections, surgical procedures, dental extraction, and blood 

transfusion are the underlying contributors of the disease. Moreover, six serotypes have 

been recognized that are interwoven by the clinical condition of hepatitis C. Conversely, 

global studies are entrenched with the determination of serotype 3 as easiest serotype that 

could be treated with the rate 80% positive health outcomes. Considering Pakistan, 

serotype 3 is commonly noticed in patients. Most of the studies give insight of sustained 

viral response which is about 50 to 70% and this response is attained by the administration 

of interferon therapy for the duration of six months (FDA Consumer Magazine, 2001; 

Hussain et al., 2004; Muhammad et al., 2004; Ahmed et al., 2006; Muzaffar et al., 2008). 

HCV can be found in the saliva of the chronic HCV patients, while the virus 

is released into the saliva, which indicates that the HCV can spread to other glands also. 

Conclusively, HCV causes replication in sweat glands and keratinocytes also, which is 

followed by its secretion in the sweat. (Ottiz-Movila 2002).  

HCV caused by transdermal injury is a serious problem for medical personnel, and the 

number of HCV infections increases gradually. In other words, it is also seen as a need 

damage. The spread of hepatitis virus (HCV) presents a serious health risk after 

acupuncture. Sulkowski et al. (2002) examined the 29-year-old physician trainee who 
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was diagnosed with the human immunodeficiency virus (HIV) and HCV in the care of 

these patients. Later, this man had an acute HCV infection. However, according to the 

most recent data, early treatment of acute HCV infection with acne interferon is very 

effective in the prevention of the chronic HCV infection. 

Interferon, pegylated interferon, and Ribavarin are commonly used for the 

treatment of Hepatitis C and Hepatitis B in Pakistan, which is also considered as the 

standard approach. This approach of treatment is also used across the world in order to 

obtain best possible outcomes of health (Jafri, 2003; Hamid et al., 2004; McCaughan et al., 

2007; Zuberi et al., 2008).  

Conversely, in some of the countries, other mode of transmissions are also 

considered as the contributor of the disease that are exposed at community level such as 

individuals who seek treatment through traditional healers. Moreover, the risk factors are 

also associated with unqualified health care providers, barbershops, and tattoo parlors that 

contribute to the dissemination of HCV infection in Pakistan (Shepard et al., 2005; Qureshi 

et al., 2010). 

Saliva may contain a variety of infectious agents. Although there are many 

antibacterial mechanisms, these infectious agents can spread. The importance of HCV is 

familiar with the unknown route, dental surgery and sexually transmitted diseases. Blood 

or other bodily fluids can be eliminated without blood transfusions. HCV RNA can be 

expressed by a polymerase chain reaction (PCR), which in turn, also depicted HCV. 

However, epidemiological studies revealed that the level of viral infection of the HCV is 

low through saliva, but the likelihood of infection is not determined. Furthermore, there 
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are no HCV receptors in the oral epithelial cells and no protective mechanisms have been 

identified. New experimental and infectious animals with pseudo-HCV, characterized by 

the recently described replication of HCV in vitro, can be used as a card for HCV 

transmission (Ferreiro et al., 2005). Suzuki et al., (2005) confirmed through RT-PCR, the 

presence of HCV RNA in the saliva of patients while not in the serum of four HCV patients. 

Whereas, using nested RT-PCR, they showed that the patients were sero-positive.  

 

On the other hand, Prati (2006) and Alter (2007), stated that health 

associated factors are underpinned with potential transmission modes which can be 

commonly noticed in several developing countries. The continuing rate of transmission in 

the country of Pakistan is due to the unsafe injection use which is leading towards high 

endemicity of HCV infection (Altaf et al., 2006; Qureshi et al., 2010). 

According to Muzaffar et al., (2008) and Anwar et al., (2013), high 

prevalence rate of hepatitis B and hepatitis C has been observed in the country of Pakistan, 

which elaborates that about 10 million of the population has been diagnosed with the 

infection of hepatitis C alone. 

Pakistan is the country which has contributed to the excessive burdens of 

hepatitis B and hepatitis C of chronic nature as a result of which high rate of mortality has 

been reported that are caused by the conditions of liver failure and hepatocellular 

carcinoma. Simultaneously, there is no recent data available for depicting the prevalence 
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and risk factors associated with the clinical condition on the national level, whereas 

different studies have put forth varying rate of prevalence in the country (Ali et al., 2009).  

Inter-spousal transmission of HCV has also been reported in number of 

studies. A high prevalence of HCV transmission has been reported between spouses that is 

directly related with increase in age, low education level and the more the time spent after 

marriage. This reason considered as a leading cause of intra familial transmission of HCV 

in Egypt (Abou El-azm et al., 2009). 

Despite of the known capabilities of blood transfusion as a potential risk 

factor, the reutilization of syringes, along with inappropriate sterilization of medical 

equipment, and shaving razors used at barbershops are emerging as another threat to health 

outcomes which is responsible for stimulating the infection. However, to overcome such 

situations, it is necessary to carry out best clinical practices and its adherence, alongside 

implementing standardized operating procedures for the purpose of sterilization and 

discarding hospital waste in the light of legislation (Bosan et al., 2010).  

Regardless of factors associated with the clinical conditions, the factors of 

reuse of syringes, is the major contributor of the infection among the population of 

Pakistan. In order to overcome such health hazard, significant efforts are in progress which 

will help in reducing the growing number of hepatitis cases in Pakistan. These efforts 

mainly focus on vaccination of newborns and other groups who are at the mainstay of 

exposure, utilization of auto-disposable syringes, assuring patient safety, blood screening 

at the time of donation, public health awareness through education, and free treatment of 

patients who lack financial resources (Qureshi et al., 2010). 
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Hepatitis is the clinical condition that results in liver inflammation that can undergo 

self-limitation or leads to the progression of other diseases such as cirrhosis, fibrosis, or 

hepatocellular carcinoma. Viruses of hepatitis are the most frequent cause of the condition 

affecting a number of people around the world. However, manifestation of other infections 

can also result in hepatitis along with the misuse of toxic substances mainly including 

alcohol and certain drugs, and autoimmune diseases. Appropriate screening of patients on 

right time along with good management of hepatic lesions and intended therapy needed for 

identified stage of disease (Bruix and Sherman, 2011). 

Simultaneously, Nelson et al., (2011), estimate that in Pakistan, more than 

80% of the injected drug users (IDU) are found positive with anti-HCV test. The rate of 

unsafe injection use is high in Pakistan globally. In this context, the surveillance report put 

forth by the Center for Disease Control and Prevention (CDC, 2011) revealed that 

association taking place between received number of injections within the duration of six 

months and recorded cases of acute viral infections. The underlying reason for the 

prevalence of HCV is frequent and unsafe practices of injection which also confirms the 

appearance of ongoing risk of the disease.  

The study of Memon et al., (2012) examined the prevalence rate of hepatitis 

B and hepatitis C among the people who are the high risk of developing the condition. 

These people are classified as injecting drug users (IDUs), prisoners, security workers, and 

health care professionals. The study was conducted by screening 4202 participants among 

which 681particpants were presented with the potential to develop hepatitis. Furthermore, 

the rate of participants with the potential to develop hepatitis B is noted as 3.17%, whereas 
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13% are at the mainstay of developing hepatitis C. The study also indicated that the 

likeliness of developing hepatitis C infection is 46 times more in the IDUs as compared 

with the health care professionals. In the light of this study, it is noted that IDUs are 

manifeste d with high rates of hepatitis B and hepatitis C prevalence. 

On the other hand, a number of oral drugs for the treatment of hepatitis have 

been introduced in the pharmaceutical market that are underpinned with multiple factors 

such as, tolerance, effectiveness, along with short duration of treatment (Afdhal et al., 

2013).  

The study conducted by the Pakistan Medical Research Council elaborated 

the rate of hepatitis prevalence from 2007 to 2008 including all the provinces of the 

country. Almost 47000 participants contributed in the study, alongside performing 

screening of the participants. The results of the study indicated 2.5% of HBsAg prevalence 

and 4.8% of anti-hepatitis C virus, along with 7.6% as the combined rate depicting HBV 

and HCV infections. The study is of great significance as it has indicated that almost 13 

million of the Pakistani population is affected with the condition of hepatitis B and hepatitis 

C (Farhat et al., 2014).  

Lee et al., (2017) explained that the frequency of professional exposure to 

blood is higher than that is expected, and managers have the increased risk of developing 

OBE. Furthermore, load resistance and professionalism influence the frequency of OBEs. 

They should make every effort to prevent professional exposure by introducing safe 

working conditions and education. While it is necessary to take measures to solve the 
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psychological problems associated with OBE, the guarantee seems important because the 

results show that the transmission speed is lower than the frequency of contacts. 

Without adequate screening, children at risk for perinatal HCV transmission 

are often undiagnosed until they develop symptoms or detect abnormalities of liver 

enzymes. Deferment in diagnosis may result in delays or irreversible liver disease that 

mainly include cirrhosis and hepatocellular carcinoma (HCC), as the correct address and 

treatment. Furthermore, only opioid abuse is positively correlated with pediatric research 

for the diagnosis of HCV, suggesting that other risk factors (such as drug abuse) may 

indicate providers to identify infected HCV infants. (Chappell et al. 2018) 

Furthermore, due to the low frequency of reported pediatric cases of HCV 

transmission, future research should emphasis on measures to improve maternal HCV 

infection and decreased perinatal HCV infection risk by incorporating methods to improve 

maternal HCV screening and increase in infected pediatric cases registrations. The child 

care taker should know the screening guidelines for the detection of HCV (Chappell et al., 

2018). 

The study aimed at the identification of the HCV RNA in the blood and 

saliva of thalassemia patients, in which serum antibodies against HCV are found. The 

researchers found that 16% of patients with thalassemia can cause positive hepatitis C virus 

transfusions and that their saliva may contain hepatitis C. As soon as the age of the patients 

and the number of transfusions decrease, the probability of detection of HCV in saliva 

increases. Furthermore, the positive results of HCV in saliva are more common in women. 

Half of the thalassemia is heavier than men and thalassemia is severe. Both the dental staff 
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and the patient's family are exposed to patient`s saliva. Therefore, the health of dentists and 

oral hygiene specialists and their families should determine if the HCV is in the patient's 

saliva to take the necessary measures to prevent the spread of the virus (Hooshmand et al., 

2018). 

Hepatocellular Carcinoma (HCC) 

The overall rate of incidence in terms of the developing countries is five 

times higher (513,000) as compared to that of developed countries (110,000) (Parkin et al., 

2005).  For the countries included in the African and Asian region, the rate of disease 

incidence is considerably alarming which entails, 50 to 150 cases per 100,000 people 

(Parkin et al., 2005; Somi, 2005). Another reported indicates that around 82% is the rate 

of incidence in the developing countries, specifically including South Asia with 24 per 

100,000 people as an annual incidence rate, alongside greater risk in areas with high risk 

(Schutte, 2009; Butt et al., 2012). The underlying reason for the aforementioned estimation 

is the manifestation of higher risk factors in these areas, such as high prevalence of 

Hepatitis B and Hepatitis C. In addition to this, behavioral factors also tend to promote the 

prevalence of such infection s which include, obesity, diabetes, consumption of betel nuts, 

and most importantly, aflatoxin exposure, which is ignored in most of the cases (Ohishi et 

al., 2008; Shariff et al., 2009).   

According to the study of Singal (2011), additional information regarding 

the clinical conditions of hepatitis B and hepatitis C has gained by means of 

epidemiological data and clinical trials. The attained information illustrates various factors 

entailing demographics and lifestyle that exacerbates the probability of HCC. The study 
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indicates that the genetic, clinical, and pharmacological factors play an essential role in the 

modification of HCC and these factors can be utilized in the clinical examination of 

patients who are at the constant mainstay of risk. The authors have also reflected a number 

of preventive measures that are established to improve the health outcomes in patients 

infected with hepatitis B virus (HBV) or hepatitis C virus (HCV). These preventive 

measures encompasses treatment of HBV and HCV through vaccination, and surveillance 

for HCC, as well as implementation of chemoprevention through metformin and statins. 

The use of coffee in such condition is also beneficial. However, factors such as patient’s 

non-compliance, limited access to health care services, and other societal factors tend to 

reduce the effectiveness of HCC treatment within the clinical practices (Singal et al., 2011). 

Regarding the quality of care services of such clinical conditions, the framework of care is 

established by the use of the Continuum Care model which in turn helps in the evaluation 

of process that are interwoven by HCC prevention, but includes certain failures that could 

place barriers in the attainment of effective and efficient health outcomes. The study also 

stated that the aim of interventions should entail the level of care provider or system. In 

this regard, patients have presented with high acceptance level and willingness rate for 

participating in the surveillance of HCC.   

A number of studies have elaborated that facilitation of metformin therapy 

to the patient with diabetes assist in the reduction of HCC risk. The meta-analysis 

conducted by Zhang et al., (2013) by focusing on these studies suggested that the use of 

metformin was related to the HCC odds reduction in diabetic patients, which is up to 70% 

(odds ratio 0.30; 95% Cl, 0.17-0.52; P < 0.001). Simultaneously, the epidemiology study 

of Siegel et al., (2013) depicted that presence of possible chemo-preventive effects 
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possessed by statins that are HCC specific. Singh et al., (2013) carried out the study of 

4298 cases diagnosed with HCC among which 1,459,417 patients were presented with an 

overall reduction of HCC risk up to 41% due to the utilization of statins.  

In addition to this, a number of studies have elaborated the manifestation of an 

inverse association between the consumption of coffee and HCC risk. Bravi et al., (2013) 

analyzed 16 meta-analyses studied in which he observed that the relative risk of HCC 

development is 0.60 % among the individuals with coffee consumption  as compared to 

those who are associated with the intake of coffee without caffeine. It was observed that 

coffee is contained with antioxidants and phytochemicals, which promoted the 

multiplication of potentially essential ingredients that are coupled with varying caffeine 

amounts preventing its function as a chemo-preventive agent.  

Hepatocellular carcinoma is regarded as the sixth most common type of 

cancer as well as the second major cause of cancer associated deaths in the world (IARC, 

2014). Njei (2015) stated that 46% is the current rate of cases that are presented with the 

disease of HCC at an early stage without any curative treatment. 

Although surveillance of HCC is viewed as an acceptable default, which 

depict an immediate need of interventions so that the related shortcomings can be addressed 

(Kanwal et al., 2015). Several healthcare professionals have reported significant barriers 

in the effective surveillance of HCC that include difficulty in the identification of patients 

at the high risk of cirrhosis, suboptimal levels suggesting knowledge regarding the 

guidelines of HCC surveillance, along with time constraints in the light of clinical concerns 

posing competition (Dalton-Fitzgerald et al., 2015).  
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Risk Factors Associated with HCV leading to HCC 

The viruses of hepatitis B infections and hepatitis C infections are referred 

as the major causes of disseminating HCC globally (Bosch et al., 1999). Moreover, several 

risk factors can possess a synergistic effect that is placed parallel to the risk of HCC in 

HCV chronic patients when manifested in combination. The relationship between hepatitis 

C virus and the risk factors has been illustrated as the further increase in the chances of 

HCC development entailing, consumption of alcohol, co-infection with hepatitis B virus 

or human immunodeficiency virus, age factor, diabetes, smoking, racial context (African 

American), elevated levels of alkaline phosphatase, thrombocytopenia, esophageal varices 

(Hassan et al., 2002; Liang et al., 2004; Lok et al., 2009; Davis et al.,2010). The patients 

who are at the risk of HCC can be diagnosed with the aid of epidemiology studies that have 

facilitated with the insight of several risk factors associated with HCC.    

In contrast with the hepatitis B virus, hepatitis C virus is regarded as a ribonucleic 

acid virus, which cannot promote integration into the genome of a host. Similar to hepatitis 

B virus, the carcinogenesis underpinned by the HCV related HCC is recognized to be as a 

process with multiple steps with the upregulation of inflammatory cytokines, along with 

the induction of oxidative stress resulting from chronic hepatitis, fibrosis, liver 

regeneration, and cirrhosis development (Liang et al., 2004).  These steps are aligned with 

the risk factors that are responsible for the transformation of the liver parenchyma into the 

fibrotic nodules that are characterized by cirrhosis that in turn promotes dysplastic nodules 

and epigenetic along with genetic modifications exacerbating the development of HCC.  
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One of the most important risk factors entrenched with this disease is 

cirrhosis that may be a resultant of chronic viral hepatitis, excessive consumption of 

alcohol, inherited metabolic disorders including, alpha-1 antitrypsin deficiency or 

hemochromatosis, and non-alcoholic fatty liver disease. Conversely, tumor formation can 

exacerbate all etiological forms encompassed by cirrhosis, but the hepatitis infected 

patients are placed at the higher risk of developing cirrhosis. It was observed that almost 

one-third of the patients with cirrhosis will encounter development of HCC at some point 

in their lifetime (Sangiovanni et al., 2006).  

Hepatitis C 

The infection caused by HCV is involved in the unremitted damage to the liver, as 

well as HCC, and chronic state of hepatitis. Consequently, the level of alanine transaminase 

(ALT) is used as a fundamental predictor that assists in identifying and providing therapies. 

In other words, transaminases are used in the form of efficient biomarkers for the 

evaluation of liver damage. However, patients with chronic hepatitis and cirrhosis are 

presented with increased transaminase levels in the serum in response to the extent of 

damage encountered by active cell (Krier and Ahmed, 2009).  

Hepatitis C virus (HCV) is the chronic type of hepatitis that has emerged as one of 

the major cause leading towards the development of acute and chronic types of liver 

diseases on the global level. HCV belongs to the Flaviviridae family, whereas the 

commonly occurring genotype in Pakistan is genotype 3 in all the provinces of the country 

(Bruix and Sherman, 2011). 
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Moreover, presence of genotype one is more common in the province of Punjab 

and the province of Sindh, Baluchistan and Khyber Pakhtunkhwa is presented with un-

typeable genotypes (Attaullah et al., 2011). Hepatitis C is the most commonly occurring 

condition in Pakistan. However, there is a notable limitation in the accurate information 

about the epidemiology of the disease. The prevalence of the disease mainly takes by 

several modes of transmission which includes medical and dental practices performed by 

unqualified health care professionals, health care services provided by lady health visitors 

and midwives in remote areas. Furthermore, the utilization of unsterilized instruments by 

barbers as well as nose and ear piercing are the potential source of HCV transmission 

particularly in the remote and urban areas of the country. 

Patients presented with the condition of cirrhosis and also have achieved 

SVRs are at the constant risk of HCC development, while the risk of exacerbation is lower 

as compared to that without treatment. Nevertheless, cirrhotic patients, those with older 

age, individuals manifested with higher a-fetoprotein (AFP) levels, along with low platelet 

count, fibrosis with advanced stages, or diabetes at placed parallel to the risk of HCC 

(Chang et al., 2012; Arase et al., 2013). Therefore, it is anticipated that risk associated with 

HCC development due to HCV is a major threat for several years even after the activation 

of the infection has been subsided.  

On the other hand, successful treatment of hepatitis C virus has been 

considered for reducing the progression of liver disease as well as the risk posed by 

cirrhosis and HCC. Theoretically, eradication of active HCV can be carried out from the 

patients diagnosed with the clinical condition, with a consequential HCC reduction. 
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Consequently, the chances of reoccurrence of the risk are relatively low in terms of the 

growing patient rate diagnosed with advanced cirrhosis or hepatic fibrosis. (Chang et al., 

2013). 

The infection of hepatitis C is underpinned with almost 15 to 20 folds 

increase that is posed to the risk for developing HCC. Once the development of HCV- 

related cirrhosis is carried out, then the HCC leads to the development of an annual rate is 

recorded as 3.5% on average basis. According to the study of Kanwal et al., (2014), the 

individuals presented with HCV, a number of risk factors are directly related with the 

clinical condition, such as male sex, genotype 3 infection, comorbidity with HBV or HIV, 

obesity, diabetes, and excessive alcohol consumption.   

According to the study of Ashraf et al., (2015), the users of injected drugs 

are at the highest risk of the HCV and HCB prevalence in Pakistan. In this context, the 

Government of Pakistan has propagated various initiatives for the inhibition of the disease 

spread, such as, patient safety, vaccination, blood screening, and awareness and education 

focusing on the disease. However, the rate of hepatitis prevalence is still high in the 

country. The treatment of hepatitis is not cost-effective due to which a number of people 

failed to afford costly treatment in a developing country, including Pakistan. Therefore, 

preventive measures should be profoundly focused for controlling the disease.  

According to Nafees and Farooq (2017), both the types of transaminases 

including alanine transaminase (ALT) and aspartate transaminase (AST) facilitates with 

precise results when used for the investigation of HCV patients, specifically for 

asymptomatic individuals. 
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Hepatitis B 

The chronic condition of hepatitis B infection is responsible for affecting 

350 million individuals due to which, it is considered as the commonly occurring risk factor 

of HCC. A number of demographic aspects (such as gender, age, African or Asian 

ancestors, and family history of HCC), viral aspect (high levels of DNA related to HBV, 

coinfection with HCV, Hepatitis D virus, and HIV) and environment factors (excessive 

intake of alcohol and tobacco, aflatoxin exposure) tend to increase the risk of HCC among 

individuals who are previously diagnosed with chronic hepatitis B infection (El-Serag et 

al., 2012).           

Alcoholic Cirrhosis    

A potential synergistic effect can be noticed between aflatoxin and the virus 

of hepatitis B infection (Qian et al., 1994). The study of Chen et al., (2007), has also 

elaborated the role played by aflatoxin and its exposure in the progression of liver disease 

in the patients of chronic hepatitis C.   

The report of Forner et al., (2012), suggested that the development of HCC 

is exacerbated by alcoholic cirrhosis, which is potential risk factor. However, the 

underlying cause of HCC development in alcoholic cirrhosis is still not known due to the 

epidemiology reports related to the clinical condition that was published prior to HCV 

identification.  
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Metabolic Syndrome 

Mata-analyses conducted on the cross-sectional, cohort, and case-control 

studies indicated the manifestation of odd ratios that are approximately 2.5% which are 

underpinned by the type-2 diabetes and HCC, not depending on the viral hepatitis or 

alcohol consumption (El-Serag, 2006; Wang, 2012).  

On the other hand, the systemic review put forth by Saunders et al., (2010) 

included 10 cohort studies with a positive association between the condition of obesity and 

7 studies with HCC risk. Additionally, 2 studies are presented with no association, while 

one study depicted an inverse association between the two conditions.  

There are a number of risk factors related to the clinical condition of 

metabolic syndrome, which are entailed as, hypertension, insulin resistance, obesity, and 

dyslipidemia. The mentioned risk factors are considered as the potential causes for 

exacerbating the development of nonalcoholic hepatosteatosis, HCC, and cirrhosis. 

However, no significant evidence has been focused on at large consisted of such patients 

for the illustration of the incidence related to HCC, resulting from metabolic syndrome 

(Hessheimer et al., 2010).  

The factors that pose HCC risk to the patients with obesity are ambiguous 

and may entail high waist-to-hip ratio (Schlesinger et al., 2013), along with altered 

adipokines levels (Zhao et al., 2013), or the development of non-alcoholic steatohepatitis 

(NASH).  In this regard, a synergistic interaction can be noticed between obesity and the 

infection caused by hepatitis virus, which in turn is aligned with a high risk of HCC 



 

32 

 

development during a young age without the presence of high risk factors of HCC (Hassan 

et al., 2015). 

Biliary Cirrhosis 

According to Farinati et al., (1994), the occurrence of HCC during stage 4 

of the primary biliary cirrhosis is considered as the similar threat posed to cirrhosis that in 

turn leads to the development of hepatitis C.  

Chronic Liver Injury  

Fattovich et al., (1995) and Mair et al., (2012) studied that chronic liver 

injury is possessed with the potential to aggravate the HCC risk, particularly among the 

patients who are at constant mainstay of developing cirrhosis. The cumulative risk with the 

duration of 5 years related to the development of HCC for cirrhotic patients ranges from 

5% to 30% depending on the etiology, region, or ethnic background, and stages of cirrhosis. 

The factor of etiology predicts highest level among patients with HCV infection, whereas 

ethnic background entails highest rates in Asian people.   

One of the major causes participating in the manifestation of chronic liver disease 

is the Hepatitis C virus (HCV) infection that in turn is responsible for increasing the rate 

of individuals up to 170 million who are the chronic carriers worldwide. In addition to this, 

HCV may also cause liver damage along with the development of hepatocellular carcinoma 

(HCC) . On the other hand, chronic nature of HCV infection participates in the progression 

of hepatic fibrosis as well as cirrhosis in up to 20% of the patients, whereas the rate of 

development of hepatocellular carcinoma in cirrhotic patient is 10-20% resulting within 
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the duration of 5 years (Mohd Hanafiah et al., 2013). The progression of disease is mainly 

influenced by a number of factors which are entailed as duration of infection, age at which 

the infection is developed, gender, comorbidity including hepatitis B virus, and presence 

of HCV in terms of its level and genotype. Moreover, dietary factors play an essential role 

in the enhancement or attenuation of HCC risk, particularly in patients who are infected 

with HBV or HCV.      

Hemochromatosis 

Jaskeiwicz et al., (1997) stated that hemochromatosis is manifested as the 

potential risk factor that leads to the development of HCC, which in turn has also twenty 

time higher risk of developing the condition as compared to that of the normal population.     

Aflatoxin B1 

The production of aflatoxin B1 is carried out by fungi that belonged to the 

Aspergillus species, which is considered as a common contaminant source present in nuts, 

grains, and vegetables in some Asian and African regions. Aflatoxin B1 is plays a 

prominent role of cofactor in the etiology underpinning primary liver cancer, particularly 

in HBV carriers and the underlying reason revolves around three-fold increase in the 

neoplastic risk (Sun et al., 1999). 

The study of Paterson and Lima (2010) revealed that aflatoxin B1 is 

considerably carcinogenic and harmful than other types of aflatoxins. However, the 

metabolism can be resulted in a direct manner at the absorption site such as in blood or in 

extra-hepatic organs. In this regard, the metabolism of AFB1 is divided into three phases; 
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bioactivation, conjugation, and deconjugation (Kensler et al., 2011). It is observed that the 

most common commodities that are contaminated by the presence of aflatoxin are entailed 

as peanuts, tree nuts, corn, and cottonseed oil. However, the study of Singal et al., (2011) 

stated that the aim of interventions should entail the level of care provider or system. In 

this regard, patients have presented with high acceptance level and willingness rate for 

participating in the surveillance of HCC. 

  



 

35 

 

Aflatoxins 

Aflatoxins are polypeptides, produced by toxic fungi of several species of 

the genus Aspergillus. As food poisons, aflatoxins were first identified in the 60s of the 

20th century, when a disease unknown at that time broke out on turkey farms in England, 

which was accompanied by the death of almost one hundred thousand birds, because of 

ingestion of meal based on toxic groundnut which eventually revealed that aflatoxins 

played role in hepatotoxic events (Blount, 1961; Richard, 2008). 

A sick bird was observed to have acute liver necrosis associated with 

proliferation of bile duct cells. At the same time, massive cases of trout hepatoma were 

observed in conditions of growing fish in aquaculture. In both cases, the animals were fed 

a feed containing peanut flour and cottonseed. As it turned out, the poisonous substance 

that caused the development of these diseases was a product of the activity of the fungus 

Aspergillus flavus, which was contaminated animal feed. From the species name of the 

fungus, the name of the toxin is called aflatoxin, which causes aflatoxicosis. Among all 

biological poisons, aflatoxins are the most powerful hepatocarcinogens (Asao et al., 1965; 

Strosnider et al., 2006). Reproduction of the fungus is promoted by hot and humid 

conditions. Usually, the products stored in hot and humid climates are more strongly 

infected with fungi (Trenk and Hartman, 1970). 

At present, the aflatoxins family includes four main representatives, 

aflatoxins B1, B2, G1, G2 and even more than 10 compounds that are derivatives or 

metabolites of the main group, M1, M2, B2a, G2a, GM1, P1, Q1, and others (Ayub and 

Sachan, 1997). The long-term effects of aflatoxins are manifested as carcinogenic, 

mutagenic, teratogenic, and embryotoxic effects (Wallace Hayes, 1980).Aflatoxins possess 
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strong carcinogenic properties. They act on almost all components of the cell and lead to 

cell death (Groopman et al., 1988). 

Genetic studies of fungi A. parasiticus made it possible to clone 29 genes 

that determine the processes of substrate transformation on the pathway for the synthesis 

of aflatoxins (Chang et al. 1992). In the cells of A. flavus fungus, aflatoxins B1 and B2 are 

synthesized, A. parasiticus fungus biosynthesizes, besides them, also aflatoxins G1 and G2. 

Biosynthesis of aflatoxins is one of the most studied ways of secondary metabolism of 

fungi (Cary et al., 1996).  

Its growth is most prominently contaminating herbal teas, ground nuts, 

various spices and cereals at favorable growth conditions. The authors explained that 

mycotoxins are toxic compounds produced by the secondary metabolism of the genus 

Aspergillus, Penicillium and Fusarium, which are found in food and food products. 

Mycotoxin production depends mainly on a range of favorable temperatures and 

environmental conditions. The relevance of mycotoxins to human health is quite mature 

and includes various toxic effects (carcinogens, immunosuppressant). Therefore, both 

producers and state control authorities are trying to introduce a correct and reliable 

assessment of the true state of contamination of many products or foodstuffs and, therefore, 

to evaluate the effect of mycotoxins on human health. In this article the main sources of 

errors in the effects of mycotoxins on human health have been evaluated. In particular, 

errors related to sampling, secondary sampling and analysis were considered. As for the 

biomarker approach, a brief description of the error due to the limited knowledge of the 
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metabolism of certain toxins and metabolites derived from the precursor toxin in biological 

fluids (Brera et al., 1998). 

It is established that these are heat-resistant substances with a melting point 

of 268-269 °C, sensitive to the action of oxidizing reagents (Eaton et al.,1994; Hussein and 

Brasel, 2001). Aflatoxins are polyketides (Ismaiel and Papenbrock, 2015), producing toxin 

fungi of several species of the genus Aspergillus grow mainly on grains (Legan, 2000). 

It is extensively spread as pollutant in environment and affecting a number 

of commodities. The researchers examined 79 pre-packaged different types of spice 

powder, which were selected from the supermarkets located in Lisbon (Portugal). The 

particular aflatoxin was detected by HPLC with Aflatoxin B1 (AFB1) in 34 packaged spice 

samples (43.0%). The samples containing cayenne pepper indicated significant 

contamination from the range of 2 to 32 µg AFB1 / kg. Three samples of nutmeg were also 

contaminated with the level of contamination ranging from 1 to 5 µg / kg, three samples 

contain 6 to 20 µg / kg, and two with 54 µg / kg and 58 µg / kg of paprika has an aflatoxin 

B1 from 1 to 20 µg / kg. Samples of cumin, chilli, saffron, curry powder, and white pepper 

portrayed the contamination level ranging from 1 to 5 µg / kg. Absence of aflatoxin was 

observed in cloves, cardamom, mustard, and ginger, alongside indicating absence of 

aflatoxin B2, G1 and G2 contents (Martin et al., 2001). 

It is not practical and impossible at home to try to remove aflatoxin from 

foods in order to make them safe. Moreover, aflatoxin in small quantities throughout life 

is not a big threat. A safe daily dose of aflatoxin M1 for a person with a body weight of 60 
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kg is considered to be no more than 0.05-0.5 μg/kg (Food and Agriculture Organization of 

the United Nations and World Health Organization, 2001).  

Poisoning with aflatoxins manifests early symptoms after consuming 

contaminated food causing malaise, low fever, and diminished appetite. Later symptoms 

entail abdominal pain, vomiting, fatal liver failure, and hepatitis (Barrett, 2005). Peterson 

et al., (2006) established that the regular intake of vegetables, such as carrots, parsnips, 

celery, and parsley, reduces the carcinogenic effects of aflatoxin. Aflatoxins cause cancer 

in animals as well as humans, thus affecting population of both (Duarte-Vogel and 

Villamil-Jimenez, 2006). Four main types of aflatoxins (B1, B2, G1, and G2) have been 

identified, but in general the group of these substances covers at least 18 compounds that 

differ in some properties and in the level of toxicity (Strosnider et al. 2006).  

Mycotoxins are formed as a result of the life activity of microscopic fungi 

(molds), affecting mainly plant objects in the course of their vegetation or storage. 

Optimum conditions for production of mycotoxins: temperature and air humidity 85% (Al-

Shikli et al., 2010). Aflatoxins are not affected by heating in air. Aflatoxins are 

carcinogenic products of mold fungi Aspergillus flavus, Aspergillus parasiticus.  The 

toxicity of aflatoxins, hepatotropic poisons, consists in liver damage. It has been 

established that aflatoxins, (while most of this refers to species B1), causes cancer (Hell et 

al., 2010). Mold has a characteristic smell, which in foods is confused by flavors, taste 

enhancers (Reponen et al. 2010).  

Aflatoxins are found both in the tissues of animals receiving contaminated 

fungi feed, and in the products obtained from these animals (Lizarraga-Paulín et al., 2011). 
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The main aflatoxin group is aflatoxin B1, which acts on the human body and other primates, 

mammals, birds, fish, rodents. The main target organ of acute and chronic exposure to this 

toxin is the liver (Yu, 2012).  

Aflatoxin B1 is considered the most toxic natural hepatocarcinogen from all 

the compounds described today. Some strains of two species of microscopic fungi are 

producers of aflatoxins: Aspergillus flavus and Aspergillus parasiticus (Magnussen and 

Parsi, 2013).Aflatoxin can be formed in the following products peanuts and peanut butter, 

hazelnuts, almonds, pistachios, walnut, coconut, Brazilian nut, pecans, spices (for example, 

various kinds of pepper, nutmeg), beans of coffee and cocoa, corn, rice, wheat, oil seeds 

(for example, peanuts, soybeans, sunflowers, cotton). Aflatoxin conversion products are 

sometimes found in eggs, dairy products and meat, when animals eat contaminated grains 

(Weidenborner, 2013). 

Aflatoxins are responsible for depressing immune system, causes a delay in 

growth and development in children (Villers, 2014). Qi et al. (2015) highlighted that 

aflatoxin disrupt the metabolism of vitamin D, thereby reducing bone mineralization in 

chickens. The toxic effect of aflatoxins is due to the fact that they belong to the most 

powerful hepatropic poisons, the target of which is the liver (Gogichadze, 2016). 

They have a strong toxic effect on the liver, and high concentrations can 

lead towards lethal outcome within a few days due to acute damage to the liver cells. It 

causes hepatic necrosis, leading later to cirrhosis of the liver, and/or liver carcinoma (Chu 

et al. 2017).  
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Metabolism in the body  

In the liver, aflatoxin B1 and other toxins of this group irreversibly bind to 

protein and DNA molecules, forming adducts (for example, aflatoxin B1-lysine in the 

albumin molecule). Destruction of proteins and nitrogenous bases of DNA in hepatocytes 

leads to a toxic effect of aflatoxins on the liver. In hepatocytes, aflatoxin B1 is converted 

into more toxic and carcinogenic metabolites involving cytochrome P450 monooxygenase 

(Galtier et al., 2008).  

Poisoning of food with Aflatoxins 

With aflatoxicosis, the sexual development of quails is delayed; deteriorates 

the quality of sperm, reduces the concentration of testosterone in the blood plasma; the size 

of the egg, the weight of the yolk and the proportion of yolk in the egg decrease (Doerr and 

Ottinger, 1980).  

Poisoning with aflatoxins is accompanied by an increase in body 

temperature, rapid jaundice, edema of the extremities, pain, vomiting, changes in digestive 

processes, and enlargement of the liver. Acute intoxication with aflatoxins was observed 

in cattle, and poultry. In this case, the main target organ is the liver (Bodine and Mertens, 

1983). Under the influence of aflatoxin, along with necrotic changes in the liver, there are 

changes in the bile ducts.  

Metabolites of aflatoxin can pass into the egg, resulting in impaired 

fertilization, hatching offspring (Hsieh and Hsieh, 1993). 

In addition, aflatoxin poisoning affects the state of the heart system, 

kidneys. In order to understand how to remove poisons from the body, it is necessary to 

know how poisoning manifests itself. The action of aflatoxin is manifested in a very short 
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time (Barrett, 2005). It should be noted that aflatoxin can be found in milk, meat and eggs, 

if the animals get contaminated grains into the food (Fink-Gremmels, 2008).  

Acute and chronic poisoning with aflatoxins can damage the organs of the 

immune system, causing thymus involution, impaired splenic structure, and in poultry, a 

decrease in the number of follicles. Although aflatoxins in the body of different animals 

cause similar effects, the sensitivity of vertebrates to the action of these compounds varies 

depending on the species, age and individual characteristics of the organism (Machida and 

Gomi, 2010).  

After the penetration of harmful substances inside, their action on the cell 

begins. Suppression of protein synthesis occurs. Aflatoxin affects or completely destroys 

the cells of the body. As a result, its activities are decreasing. With severe poisoning and 

high dose, it is possible to develop a lethal outcome in a very short time. Following 

considerations should be noted that aflatoxin presences can trigger the onset of liver 

cirrhosis because it has high cariogenic properties, which also provokes the violation of the 

metabolism of vitamin D. It has a negative effect on immunity and can cause growth 

disorders in children (Villers, 2014).  

Aflatoxins are poisonous substances that arise in foods as a result of non-

compliance with storage rules. Aflatoxin contaminated food poses a rather serious danger 

to humans and can lead to death. Therefore, any person should know what it is, the 

symptoms of intoxication and ways to help the victim (Wild et al., 2015).  

Chronic aflatoxicosis is characterized by hepatocarcinogenicity. As 

mentioned above, aflatoxin B1 has one of the most dangerous effect. The ability of this 
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toxin to cause the development of hepatoma with metastases in rat lungs, when 

administered at a dose of 1 μg / kg (Maurya et al., 2016) 

Aflatoxin refer as a toxic substances (Şengul et al., 2016). Determination of 

its presence in the substance is not always possible. Therefore, certain preventive measures 

should be taken. It should be remembered that this substance has high carcinogenic 

properties, so do not take risks and eat foods. If the poisoning does happen, it is necessary 

to provide the person with the necessary help very quickly to avoid a fatal outcome. 

Pathogenesis of the Disease 

Getting into the human body aflatoxin affects the liver cells. As a result of 

death of liver cells, the body fat degeneration occurs and the loss of basic function takes 

place. Aflatoxin B1 enters the body when eating nuts, cereals, coffee, tea, and dried fruit. 

In addition to the liver, it can affect the cells of the heart muscle. In dairy products, aflatoxin 

M1 is more common (Fink-Gremmels, 2008). When a large number of poisonous 

substances enter the body, a clinical picture of acute poisoning develops. 

Signs of Acute Poisoning with Aflatoxins: 

• From the side of the nervous system: headache, dizziness, paralysis, paresis, 

convulsive syndrome, impaired coordination of movements; 

• From the stomach and intestines: nausea, vomiting, diarrhea, pain in the intestine 

and stomach, pain in the right upper quadrant; 

• General symptoms of intoxication: fever, weakness, sweating, pain in the muscles, 

edematous syndrome. 

The acute form of aflatoxicosis develops very rapidly and can lead to a fatal 

outcome on the second day of the disease (Samuel et al. 2009). 
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Aflatoxins in Nuts and Dried Fruits 

Buying products in the market or in the store reflects proper quality. But it 

is not known how nuts, dried fruits, cereals, dairy and other food products were stored. 

Sometimes they can carry a danger. It is about fungi that affect food under the wrong 

conditions of detention. If in the warehouse or in the house there is increased humidity and 

heat, this can lead to the emergence of specific mold on some types of food. This mold 

distinguishes aflatoxins, toxic substances that can cause poisoning right up to a lethal 

outcome. Aflatoxins are one of the most dangerous groups of toxic substances released by 

the fungus of the genus Aspergillus flavus. If stored incorrectly, aflatoxins may be 

contained in the following products: rice, corn, cassava, spice, nuts, chili, peanut, tea, milk, 

meat, eggs, dried fruits, industrial juices (fungi multiply on packages), baby food products, 

cocoa, coffee, and bread (Thompson and Henke, 2000). 

Aflatoxins are dangerous for their carcinogenic properties. They can 

accumulate in the liver and promote the appearance of tumors, provoke mutations in cells. 

The immune-depressant effect of aflatoxins is noted, a decrease in the general protective 

forces of the organism. In some fruits the mold is sometimes planted between the 

cotyledons. For example, peanuts, almonds, kernels of peach, and apricot kernels can 

contain an unnoticed mold forming aflatoxins mold (Weidenborner, 2001). 

Thus, contamination of food products may vary depending on geographical 

conditions, production methods and storage, the type of product. Mycotoxin-producing 

fungi are widely distributed in nature and are able to develop practically on all products of 

both plant and animal origin with the formation of toxins at any stage of their production 

in the field, during harvesting, transportation, storage of the crop, in the process of cooking. 
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Toxins are not removed from foods by conventional cooking methods. Reduction of the 

content of toxins in products can be achieved by proper storage of crops, the use of resistant 

varieties, pesticides (Prevention & Control of Viral Hepatitis, 2005). It is characteristic that 

the seeds in which toxins are concentrated differ in color and can and should be separated. 

The danger of mycotoxins is expressed in the fact that they have a toxic effect in extremely 

small amounts and are able to diffuse very intensively into the product. It turns out that 

some nuts and dried fruits contain aflatoxin, a poisonous substance that accumulate in the 

body, becomes dangerous and can cause liver cancer. Counters of our shops are placed 

with a variety, including peanuts, pistachios, almonds, cashews, walnuts, dried apricots, 

dates, raisins. And we do not mind eating them, but extra vigilance will help save health 

and life. The mold can be white, black, blue, green, and unsafe. The most poisonous is the 

yellow mold that secretes aflatoxin (Schmale and Munkvold, 2009). Moldy mushrooms 

can settle in nuts, fruits, vegetables, corn. They get there from the soil during the ripening 

of the crop (in the rainy summer, the grains are more often affected by mold), with improper 

storage or transportation. 

The problem of mycotoxins has been known since ancient times. 

Occasionally poisoning people and animals with the use of products containing 

mycotoxins. Distribution of mycotoxins in food products depends on their formation by 

specific strains of fungi and is influenced by factors such as humidity and temperature (Al-

Shikli et al. 2010).  

Mycotoxins can enter the human body directly when eating food containing 

mold or through meat, milk, eggs of animals poisoned with aflatoxins. Their main target is 

the human liver. The effect occurs at the cellular level. The mechanism of action of 
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aflatoxins is to suppress protein synthesis. Poisons attack liver cells, causing their death or 

replacing their contents with fatty tissue. Fatty degeneration of the liver significantly 

reduces its functionality. If the cause of acute poisoning is aflatoxin B1, it can affect not 

only the liver, but also the heart, kidneys, spleen (Wan et al. 2013).  

Aflatoxin B1 is found mainly in grain, coffee, tea, cocoa, nuts, and dried 

fruits. They are the most common and have strong carcinogenic properties. And aflatoxin 

M1 can be found in dairy products. Aflatoxins in tea appear due to its incorrect and long-

term storage (Villers, 2014).  
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MATERIAL AND METHOD 

The study is based on cross-sectional methodology which was conducted 

for 24 months. The study was conducted in collaboration with Baqai Institute of 

Pharmaceutical Sciences and Research Centers of Pakistan Medical Research Council 

situated at Jinnah Postgraduate Medical Centre (JPMC) and National Institute of Child 

Health (NICH), Karachi. Ethical approval was taken from the Institutional Ethical Review 

Board (IERB) which approved this study. 

This type of research methodology is underpinned with great significance 

as it will provide several opportunities in order to carry out estimation of prevalence, 

exposure, outcomes, as well as coverage in the facilitated context. For the facilitation of 

this research methodology, the collection of data was carried out by the integration of 

structural format. In this regard, a survey was conducted which is provided with specific 

questions including; patient demographics, familiarity of the disease, and dietary habits. 

For the purpose, a pre tested and pre coded semi-structured proforma was used to gather 

the information from patients and hospital records, related to socio-demographic, 

pharmacological, biochemical and clinical details of the patients. Afterwards, blood 

samples of study participants were withdrawn for clinical assessment (detection of HCV 

RNA by PCR, before and after treatment), estimation of blood parameters including, liver 

enzymes, bilirubin, total proteins, albumin, globulin, serum creatinine, uric acid, white 

blood cells count, platelets count, hemoglobin, prothrombin time, HbA1c and analysis of 

Aflatoxin B1 as per standard guidelines, elaborated further in later part of detailed 

methodology. 
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Study Setting and Sample Size 

A prospective study was carried out in Karachi, city of Pakistan. The 

patients recruited from the PMRC research centre, Jinnah Postgraduate Medical Centre 

(JPMC).  The EPI software (EPI version 6.0) was used to calculate the sample size which 

was found to be 97=100 subjects at a confidence level of 95% with the precision 4.2%.   

Sampling Technique/ Sample selection (Selection of Patients) 

The purposive sampling technique was employed for the study. The patients 

with a positive HCV infection visiting, Gastroenterology and Hepatology department of 

JPMC, for the purpose of treatment were approached. 

1. A total 108 HCV patients were enrolled in a period of approximately 6 months. 

Blood sample collected from these patients were properly coded and stored. 

Hepatitis C RNA was confirmed in each sample by PCR qualitatively and only 

HCV RNA positive patients (n=96) were followed for further investigation.  

2. Before enrolment, patients were informed about the purpose of study and data from 

only those patients were collected who agreed to participate and follow the 

complete study tenure. Among 96 patients, 08 patients refused to participate and 88 

patients were finally enrolled in the study. An informed written consent was also 

obtained /signed from each participant. The data obtained from patients was 

properly coded, in order to maintain confidentiality of participants. 
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3. Data was collected from the patients with the help of performa consisting of 

questions regarding the demographic, awareness, and practicing habits of daily 

routine. 

4. Blood sample from patients were withdrawn after 2 hours of taking meal to assess 

the AFB1 levels. Aflatoxin B1 determination was carried out by using Elisa with the 

help of Elisa kit according to the mentioned protocol. Bio-scientific Aflatoxin B1 

Elisa Kit. 

5. Afterwards, patients were provided with appropriate treatment for Hepatitis C, 

which was prescribed by attending physician, at PHRC, Gastroenterology and 

Hepatology Centre, JPMC. 

6. Patients follow up was maintained every month and after 6 months of treatment, 

their blood samples were again collected to check the status of the disease by HCV 

RNA detection with the help of PCR along with analysis of liver enzymes and other 

biochemical test. 

7. IBM SPSS 20 was used to evaluate data statistically.  Qualitative analysis among 

various parameters was ruled out by using Chi-square test and p- value < 0.005 

considered significant. 
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Schematic Diagram of Research Work 
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ESTIMATION OF LIVER ENZYMES 

Liver enzymes are commonly evaluated to assess the liver status. These 

enzymes includes, Alanine aminotransferase (ALT), aspartate aminotransferase (AST), 

alkaline phosphatase (ALP), γ- glutamyl transpeptidase  (GGT), total and direct bilirubin, 

albumin, total serum protein, creatinine and uric acid  .They are of adaptive value in 

determining the liver functioning and these are collectively known as Liver Function Tests 

(LFTs).  LFTs are of utmost importance in identifying the etiology of the hepatic injury, 

evaluating the stage of liver disease and also useful in observing the effectiveness of the 

prescribed therapy.  A hepatocyte injury can be detected by estimating ALT, AST and GGT 

levels whereas bilirubin levels are used to estimate the liver transport function (Astegiano 

et al., 2004).   

Determination of Alanine Aminotransferase Levels 

Colorimetric method was used to determine the levels of Alanine 

aminotransferase in serum samples of patients by using Ecoline® 500 manufactured by 

Merck Pvt. ltd.  

Principle 

α- oxalogluterate (Reagent 1), react with Alanine (Reagent 2). The reaction 

takes place in the presence of Glutamate pyruvate transaminase (GPT). This results in 

formation of L-glutamate, glutamate and pyruvate. Pyruvate then reacts with NADH to 

form lactate and NAD+ and this reaction is catalyzed by lactate dehydrogenase.  
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Reaction

2- Oxalogluterate + L- Alanine → Glutamate + Pyruvate  

Pyruvate + NADH + H+  Lactate Dehydrogenase     NAD+ + Lactate 

ALT activity of sample is determined by the rate of consumption of NADH 

which is measured with the help of spectrophotometer and is directly proportional to ALT 

activity. 

Reagents 

Reagent 1 (R1); contains  

 TRIS buffer that is tris (hydroxymethyl) aminomethane  

 L-alanine and Lactate dehydrogenase (LDH) 

Reagent 2 (R2); contains  

 NADH and  

 2-Oxalogluterate  

Procedure 

Assay conditions, 

 365nm was set as wavelength for the reaction.  

 1cm was the optical path. 

 37ºC was set as reagent temperature as well as measuring temperature. 
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In a ratio of 4:1, R1 was added in R2, this is the working solution. In a test 

tube, serum sample was added in quantity of 100 µl and then working solution was added 

in quantity of 1000 µl. After incubation, absorbance of mixture was measured at 365nm in 

spectrophotometer (Schumann and Klauke, 2003). 

Determination of Aspartate Aminotransferase Levels 

Levels of the enzyme aspartate aminotransferase (AST) were measured by 

using Cobas® AST kit. 

Principle 

An amino group from aspartate is transferred to glutamate in presence of 

coenzyme pyridoxal phosphate through corresponding α-ketoacid. Maximum catalytic 

activity of reaction mixture was obtained by adding pyridoxal phosphate. Addition of α-

ketoglutarate again liberates pyridoxal phosphate and thus the transaminase reaction is 

activated again. The catalyst used in the reaction was Malate dehydrogenase. Oxidation of 

NADH was done to produce NAD+ in the second reaction. The AST activity is determined 

by the rate of formation of pyruvate that is directly proportional to the decrease in 

concentration of NADH.  

Reaction 

                    Aspartate + Pyridoxal phosphate               Oxaloacetate + Pyridoxime phosphate 

α-ketoglutarate + Pyridoxime phosphate     Glutamate + pyridoxal phosphate  
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Oxaloacetate + NADH + H+           MDH Malate + NAD +  

Reagents  

R1 contains the following chemicals: 

TRIS Buffer (tris- hydroxymethyl amino methane) pH 7.8 in quantity 100 mmol/L. 

 L- Aspartate in quantity 300 mmol/L 

 NADH (yeast) in quantity 0.23 mmol/L 

 MDH (porcine heart) in quantity 0.53 U/ml 

 LDH (Microorganism) in quantity0.75 U/ml 

 Pyridoxal Phosphate in quantity120 mmol/L 

R2 contains αketoglutarate in quantity 75 mmol/L 

Procedure: 

Assay conditions, 

 340 nm was set as wavelength for the reaction.  

 37ºC was set as temperature. 

 Sample required in quantity of 10µ/L. 

 R1 required in quantity of 250µ/L. 

 R2 required in quantity of 50µ/L. 
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R1 was mixed in R2, to prepare the working solution. Now the sample was 

added in working solution and left for 5 sec before reading the absorbance. Then the 

absorbance was read at set wavelength by photometric method. 

Determination of Alkaline Phosphatase Levels 

Colorimetric method was used to determine the ALP levels in patient`s 

serum by using ALP estimation kit Innoline® by Merck Pvt. Ltd. 

Principle 

ALP catalyzes the reaction in which p-nitro-phenyl phosphate reacts with 

water to form p-nitro-phenol and phosphate. 

Reaction 

p-nitro-phenyl phosphate + H2O → p-nitro-phenol and phosphate. 

Reagents 

Reagent 1 (R1); contains  

 Di-ethanolamine and  

 Magnesium chloride  

Reagent 2 (R2); contains p-nitro-phenyl phosphate 
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Procedure 

Assay conditions, 

 405nm was set as wavelength for the reaction.  

 1cm was the optical path.  

 37ºC was set as reagent temperature as well as measuring temperature. 

To prepare working solution for the reaction, R1 was added in R2 in a ratio 

of 4:1. Sample in quantity of 10µl was mixed with 500µl working solution. Then after a 

minute, absorbance was noted. 

Determination of Total Bilirubin Levels 

The kit used for the determining the level of total bilirubin in patient’s serum 

was Cobas® Bilirubin DPD. 

Principle  

The coupling of total bilirubin to a diazonium ion occurs in presence of a 

solubilizing agent and the reaction take place in a strong acidic environment. As a result of 

a reaction, azobilirubin is obtained which is a red color dye whose color intensity is directly 

proportional to concentration of total bilirubin and can be measured by using photometric 

method. 

Diazo Reagent = 2, 5- dichlorophenyl diazonium tetrafluoroburate (DPD). 
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Reaction 

  Bilirubin + 2, 5-DPD    Azobilirubin 

Reagents 

 R1 contains; hydrochloric acid (HCl) 120m.mol/L 

 R2 contains; 2, 5- DPD salt 3.0m.mol/L 

Procedure 

Assay conditions, 

 570 nm wavelength was set as wavelength for the reaction. 

 37ºC was set as temperature.  

The amount of sample required for the reaction was 7 microliter, R1 

required 250 microliter and R2 was required 50 microliter. Analyzer was calibrated and 

adjusted at zero. R1 was added in R2 in the above mentioned quantities to prepare the 

working solution. Then the sample was added in the working solution and leave it for 10 

sec. Now the absorbance was read at set wavelength by spectrophotometer.  

Determination of Direct Bilirubin Levels 

The kit was use for determining the levels of direct bilirubin in the serum 

of patients was Cobas® Direct bilirubin (Gen 2). 

 



 

57 

 

Principle 

In an acid medium, bilirubin directly reacts with 3, 5-dichlorophenyl 

diazonium salt to yield a red colored dye called azobilirubin. The intensity of this red dye 

is directly proportional to the concentration of bilirubin which can be measured by 

spectrophotometer. 

Reaction 

Bilirubin + 3, 5-DPD    Azobilrubin 

Reagents 

R1 contains;  

 Phosphoric acid =85mmol/L 

 HEDTA = 4 mmol/L 

 NaCl = 50mmol/L 

 Detergent of pH 1.3 

R2 contains 3, 5- DPD pH 1.3 = 1.5mmol/L 

Procedure 

Assay conditions, 

 546nm was set as wavelength. 

 37 ºC was as temperature for the reaction.  



 

58 

 

The quantity of sample, R1 and R2 required for the reaction were 140µ/L, 

250µ/L and 50µ/L respectively. To prepare working solution, R1 was added in R2.  Then 

the sample was added in the working solution and after wait for 5min. Then the absorbance 

was recorded after 5 min waiting, at set wavelength. The analyzer was calibrated and 

adjusted at zero before reaction was started.   

Determination of Gamma Glutamyl Transpeptidase 

Colorimetric method was used to determine the levels of gamma glutamyl 

transpeptidase (GGT) in samples. Kit named Innoline® was used for this determination by 

Merck Pvt. Ltd. 

Principle 

Enzymatic assay was carried out to determine the GGT activity. In this 

gamma glutamyl group is shifted from L- gamma glutamyl p-nitanilide to glycylglycine by 

the enzyme GGT. This produces 5 amino 2 nitro benzoic acid at set wavelength of 405 nm. 

The concentration of this formed compound is directly proportional to GGT because 

1.0mmol of 5 amino 2 nitro benzoic acid is generated from one unit of GGT at 37°C 

temperature. 

Reaction 

                                                                             Glycylglycine + GLUPA-C                 L-gamma glutamyl- glycylglycine +  

                                                                                                                                                   5 amino 2 nitro benzoic acid 
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 Reagents 

R  R1 contains; TRIS buffer and Glycylglycine. 

R2 contains; GLUPA-C (L-gamma glutamyl 3 carboxy-p- nitroanilide). 

Procedure      

Assay conditions, 

 405 nm was set wavelength for the reaction.  

 37°C temperature was set for reagent as well as reaction.  

 Optical path was set as 1cm.  

Sample in quantity of 50µl was added in prepared working solution, 

properly mixed and incubated for 50 secs. Then absorbance was recorded during 175 sec. 

Determination of Total Protein 

Levels of total protein were measured by using Innoline total protein kit 

manufactured by Merck Pvt. Ltd. 

Principle 

A colored complex is formed in an alkaline medium in the presence of 

copper salt with the proteins. 
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Reaction 

Copper + Proteins    Colored Complex 

Reagents 

Reagent (R) contains,  

 Potassium Iodide 6mmol/L 

 Copper sulphate 6mmol/L 

 Potassium sodium tartrate 21mmol/L 

 Sodium Hydroxide 58mmol/L 

 Standard contains standard of protein 6gm/dL 

Procedure 

Assay Conditions, 

 546 nm was the set wavelength for the reaction.  

 37°C temperature was set for reagent as well as reaction.  

Add reagent R in quantity 1000µl and sample 20 µl and mix it. Absorbance 

was read after 5 mins of incubation against the blank. 

Determination of Albumin 

Levels of albumin were measured on photometric system by using Ecoline® 

diagnostic kit, manufactured by Merck Pvt. Ltd.  
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Principle 

In an acidic medium, bromocresol and serum albumin reacts with each other 

and changes the color of indicator from yellow green to green to blue. 

Reagents  

Reagent contains, 

 Bromocresol green 0.26mmol/L and 

 Citrate Buffer (pH 4.2) 30mmol/L 

Procedure 

Assay conditions, 

 500 nm wavelength was set for the reaction.  

 1cm was the optical path. 

 37°C temperature was set for reagent as well as reaction.  

 Measured against reagent black. 

Sample in quantity of 10µl and 1000µl reagent was mixed and incubated 

for 10 mins. Then the absorbance was read. 

Determination of Creatinine 

Levels of creatinine were measured by using Innoline® Creatinine kit 

manufactured by Merck Pvt. Ltd. 
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Principle 

A yellow orange colored compound is formed when creatinine reacts with 

picric acid in an alkaline medium. 

Reagents  

 Reagent 1 contains   

 Picric acid 8.73mmol/L 

Reagent 2 contains 

 Disodium phosphate 12.5 mmol/L 

 Sodium hydroxide 312.5 mmol/L 

Standard contain  

 Creatinine in conc. of 2.0mg/dl 

Procedure  

Assay conditions, 

 492 nm was the set wavelength for the reaction.  

 1cm was the optical path.  

 37°C temperature was set for reagent as well as reaction.  
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Add 500µl reagent 1 and 500µl reagent 2 in 100µl of sample. Mixed it and 

the absorbance was read in one min. 

Determination of Uric Acid 

Levels of uric acid were measured by using Innoline® Uric Acid 

1+1(Uricase- POD) kit manufactured by Merck Pvt. Ltd. 

Principle 

Oxidation of uric acid by uricase in to allantoine and H2O2 that is hydrogen 

peroxide which then turns into a red colored compound called quinoneimine in the presence 

of peroxidase enzyme (POD), 2,4 dichlorophenol sulfonate and 4-Aminophenazone. Uric 

acid concentration is directly proportional to the intensity of this red colored quinoneimine 

and therefore can be measured. 

Reaction 

Hydrogen peroxide (2H2O) + O + Uric Acid     URICASE Allantoine + CO+ 2 H2O2 

2H2O2+ 4 Aminophenazone + Dichlorophenol sulfonate       POD Quinoneimine+ 4H2O 

Reagents 

Reagent 1 contains Buffer 

 Dichlorophenol sulfonate DCPS 4mmol/L 

 Phosphate buffer pH 7.4, 50mmol/L 
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Reagent 2 contain enzymes 

 Peroxidase enzyme, 660U/L 

 Uricase, 60U/L 

 Ascorbate Oxidase, 200U/L 

 4 aminophenazone, 1mmol/L 

 Uric Acid aqueous primary standard 6ng/dl  

Procedure  

Assay conditions;  

 546 nm was the set wavelength for the reaction.  

 1cm was the optical path. 

 37°C temperature was set for reagent as well as reaction. 

Equal volumes of buffer (reagent 1) and enzymes (reagent 2) were mixed 

to prepare a working solution. Distilled water was used to adjust the instrument at zero. 

1ml working reagent was added in each cuvette with the help of pipette. Then 20µl sample 

was added and mix it properly. After incubation at 37°C for 5 mins, absorbance was read. 
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Estimation of Hematological Parameters 

White blood cells (WBCs) and platelets of HCV patients were estimated. 

One before the start of recommended treatment for the disease and second after 6 month 

of receiving the treatment. 

The collected blood in vacutainer containing the EDTA,was subjected to 

analysis of WBC`s, hemoglobin (Hb) and platelet count in an Automatic multi-parameter 

blood cell counter Sysmex KX-21. 

Procedure 

Remove the cap of the vacutainer. Put the tube on sample probe. 50µl of the 

blood was pursed and used by analyzer for analysis. After complete analysis, the results 

were appeared on screen and recorded. 
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DIAGNOSTIC TEST FOR DETECTION OF HCV 

Polymerase Chain Reaction  

QIAamp® DSP Virus spin kit was used to as a diagnostic test for the 

hepatitis C virus in patients as a confirmatory test for the disease. 

Principle  

DNA polymerase is the enzyme responsible for synthesizing strands of 

DNA of the same origin as that of the offered DNA template. A nucleotide is added by 

DNA polymerase on the 3-OH group of the preexisting DNA. For the purpose a primer is 

required by the enzyme to which it adds the first nucleotide and the primer is important for 

the allocation of the definite region on template sequence that is aimed to be amplified. 

The reaction ends up with the accumulation of the billions of copies of that defined region. 

Material and Apparatus required: 

 Micro-centrifuge 

 Vortex 

 Pipettes 

 Gloves  

 Wash tubes 

 Heating block  

 



 

67 

 

Reagents 

 Buffers; 

 Lysis Buffer (AL) 

 Wash Buffer 1(AW1) 

 Wash Buffer 2 (AW2) contains guanidine HCl 

 Elution Buffer (AWE) 

 Carrier RNA 

 QIAGEN protease 

 Ethanol (96-100%) 

 Protease solvent 

Procedure 

1. Lysis tube was taken and 25µl of qiagen protease was added. 

2. Now 200µl of serum was added in lysis tube. 

3. Then 200µl of buffer AL was added in lysis tube (Buffer AL contains 28µg/ml of 

carrier RNA). 

4. After this closed the cap of lysis tube and subjected to vortex for 15 seconds to yield 

a homogenous solution. 

5. The tube was then Place in heating block for incubation for about 15 minutes at 

56°C. 
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6. After incubation 250µl ethanol was added in the lysis tube, mixed the sample for 

about 15 seconds by vortex and left for incubation at room temperature for 5 

minutes. 

7. Lysis tube was now centrifuged to clear the drops from the inner side of the lid. 

8. Then all the lysate transferred very carefully into the QIAamp MinElute column in 

a wash tube and centrifuged it at 6000xg for 1 minute. After this the QIAamp 

MinElute column was placed in a new clean 2ml wash tube and discard the filtrate 

containing QIAamp MinElute column. 

9. 500µl buffer AW1 was added in QIAamp MinElute column and centrifuged at 

6000xg for 1 minute. Now a clean 2ml wash tube and place QIAamp MinElute 

column in it while discard the filtrate containing QIAamp MinElute column. 

10. 500µl buffer AW2 was now added in QIAamp MinElute column and centrifuged 

at 6000xg for 1 minute. Place QIAamp MinElute column in a clean wash tube and 

discard the filtrate containing wash tube. 

11. 500µl ethanol was added now in QIAamp MinElute column and centrifuged at 

6000xg for 1 minute. Place QIAamp MinElute column in a clean wash tube and 

discard the filtrate containing wash tube. 

12. A new clean 2ml wash tube was taken and QIAamp MinElute column was placed 

in it. Centrifuged it now at 20,000x g for 3 mins, so membrane become dried 

completely. 

13. Now QIAamp MinElute column was placed in a clean wash tube and incubate at 

56°C for 3 minutes, after opening the lid so membrane become dried. 
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14.  In Elution tube QIAamp MinElute column was placed and filtrate containing wash 

tube was discarded. Then 20-150µl buffer AVE was added and incubate it for 5 

minutes at room temperature. Centrifuged it now for about 1 minute at 20,000xg. 

Determination of Aflatoxin B1 

The Elisa kit used for determination of Aflatoxin B1(AFB1) levels was 

MaxSignal® Aflatoxin B1 test kit arranged by Bioo Scientific, maximize science for life® 

Materials Required 

 Coated plates of AFB1 

 Microtiter plate reader (450nm) 

 Vortex Mixer 

 Tissue Mixer (homogenizer)  

 Incubator 

 Methanol 

 Multichannel Pipettes 50-300µl 

 Pipettes of 10, 20, 100 and 1000µl 

 10mM PBS buffer (1xPBS); 

 0.2g KCl+ 0.24g KH2PO4+ 8gm NaCl+ 1.44g Na2HPO4 and NaOH is used 

to adjust the pH filled up with distilled water in 1000ml. 
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Chemicals and Reagents  

 Standards of AFB1 (20ng, 40ng, 80ng, 100ng)…………………..0.8ml each 

 Antibody #1 AFB1…………………..12ml 

 Antibody #2 HRP-conjugated………18ml 

 Wash Buffer 2X …………………………………………………..28ml 

 Stop Buffer ……………………………………………………….14 ml 

 TMB substrate …………………………………………………….12ml  

Preparation of Sample 

1. Firstly, the stored samples were thawed at room temperature. 

2. In 500µl serum sample, 500µl of hexane was added. 

3. Samples were vortexed for 1min vigorously and then centrifuged at 4000rpm for 

5mins. 

4. The top layer of hexane was removed completely along with the milky interface. 

5. From the lower aqueous layer 200µl was transferred in a new tube. 

6. Methanol (100%) in a quantity of 350µl and 1xPBS in a quantity of 450µl were 

added in the tube. 

7. Vortex it for 30secs and centrifuged at 4000rpm for 5 mins. 

8. From this diluted sample, 50µl was used per well. Dilution Factor is 5. 
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Preparation of Reagents 

 Atleast 1 or 2 hours before starting the test, reagents were brought at room 

temperature. 

 1x Wash solution was prepared by taking 1 part of 20x Wash solution and 

diluted it with 19 parts of distilled water. 

Test Procedure 

1. All the strips were labelled before the experiment was started. 

2. In order from low to high concentration 50µl of each AFB1 standard was added in 

different wells designated or labelled for standards. 

3. Now 50µl of each sample was added in different wells designated or labelled for 

sample. 

4. Antibody Number 1was then added in each well at amount of 100µl. 

5. Plate was moved side to side for 1 min gently. (So that the solution in the wells mix 

properly). 

6. The plate was now incubated at room temperature for 30mins (20-25°C). 

7. 1x Wash solution was used to wash the plates 3 times with 250µl of solution 

consumed at each wash. After that the plate was inverted and tapped gently on dry 

paper towel. (Plate was not allowed to air dry, therefore the next step was 

immediately followed after washing). 

8. Antibody Number 2 solution was added at this stage. 150µl of this solution was 

added in each well and the plate was then incubated at room temperature for 30mins 

(20-25°C). During the period of incubation, microtiter plate was covered properly.  
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9. The plate was subjected to washing again 3 times. 250 µl of 1x wash solution was 

used at each wash. After that the plate was inverted and tapped gently on dry paper 

towel. (Plate was not allowed to air dry, therefore the next step was immediately 

followed after washing). 

10. TMB substrate was now added in 100µl and reaction was timed. For one min, rock 

the plate manually during incubation. During the period of incubation, microtiter 

plate was covered properly. 

11. After 15 mins of incubation at room temperature, stop buffer in quantity of 100 was 

added to stop the reaction. 

12. Plate was read on plate reader with wavelength of 450nm after addition of stop 

buffer. (The plate was wiped with lint free to ensure no interference or moisture or 

finger prints). 
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RESULTS 

The information obtained from HCV patients which participated in the study were divided 

into 6 sections, which are given below,  

Section 1: Consists of socio-demographic characteristics of the study population 

including age, gender, education and income of individual. 

Section 2: Elaborates the knowledge of the HCV patients related to factors responsible 

for the transmission of disease  including sharing utensils used by infected 

persons, contact with body secretion of infected person i.e. sweat, mucous, 

reuse of infected implements such as razor, blade, miswak, the use of 

unsterile syringes, unsafe sex, reuse of instruments utilized in the process 

of tattooing, ear and nose piercing and inappropriate blood transfusion 

process). 

Section 3: Historical details along with patient`s exposure to high risk factors in past 

(to identify their possible risk of exposure to HCV). 

Section 4: Behavioral characteristics and lifestyle assessment of the study population.  

Section 5: Biochemical Evaluation of the study population that contain post-treatment 

status of HCV and clinical outcomes including hepatic biomarkers along 

with other biochemical parameters. 
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Section 6: Evaluation of Aflatoxin B1 exposure among the study population of HCV 

patients along with identification of demographic influences. Post treated 

status of HCV along with assessment of hepatic biomarkers.   
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SECTION 1 

SOCIO-DEMOGRAPHIC CHARACTERISTICS OF HCV PATIENTS 

Age wise distribution of HCV patients revealed that majority of HCV cases have been 

reported from above 40yrs of age that is >60% particularly most of the patients fall in the 

age group 40-49yrs that is 35.2%, whereas very less percentage of the disease has been 

observed in younger age group that is below 40 years of age.  

The gender wise categorization of HCV patients enrolled in the study 

showed that females were most suffered gender from the disease i.e. 59.1%. It was 

evaluated that those patients having good educational background had less exposure to 

HCV infection due to better understanding and knowledge about transmission of disease. 

Around 60% patients have no formal education and therefore presented with more incident 

rate of HCV. 

Financial status of the patients suggested that there is more incidence of 

HCV cases have been reported from lower income individuals that is 47.7%, patients who 

have income less than 10,000 per month. Whereas with the increase in income, there is a 

decline in HCV cases reported. Also observed that majority of HCV patients that is 55.7% 

lived in proper house facility (plastered houses). Socio-Demographic characteristics of the 

study population are presented in detail in Table 1. 
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Table 1: Socio-Demographics of HCV Patients 

Physiognomies of Subjects N Percentage % 

Age   

< 19 3 3.4 

20-29 12 13.6 

30-39 18 20.5 

40-49 31 35.2 

50-59 18 20.5 

> 60 6 6.8 

Gender   

Male 36 40.9 

Female 52 59.1 

Educational Standing   

None 48 54.5 

Can read &write 5 5.7 

Primary 11 12.5 

< Matric 6 6.8 

Matric 6 6.8 

Under graduate 6 6.8 

Graduate 5 5.7 

Post graduate 1 1.1 

Income of Individual   

<10000 42 47.7 

11000-20000 22 25.0 

21000-30000 15 17.0 

>30000 9 10.2 

House Type   

Kacha 35 39.8 

Pacca 49 55.7 

Kacha & Pacca 4 4.5 
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SECTION 2 

KNOWLEDGE STATUS OF THE PATIENTS RELATED TO THE 

TRANSMISSION OF DISEASE  

Transmission of Hepatitis C virus is dependent on numerous factors which 

are responsible for the spread of disease. These include use of unsterile syringes or surgical 

equipment, use of infected utensils of an infected person, substandard blood transfusion 

process, etc. Therefore, it is important to assess the awareness status of the study population 

about disease transmission. 

 Patients were found to be partially aware about the factors that can lead to 

disease transmission.  58% of the participants responded positively that the disease could 

be transmitted through the reuse of infected implements such as razor, blade, or Miswak. 

64.8% patients supported that the use of unsterile syringes play an important role in 

transmission of HCV. 62.5% patients believe that unsafe sex could be a factor for HCV 

transmission. Patients that consider that the disease could be transmitted through reuse of 

instruments utilized in the process of tattooing were 62.55%, through ear and nose piercing 

were 62.5% and by inappropriate blood transfusion process were 65.9%. 

However, quite less number of patients consider that HCV can also be 

spread through sharing of utensils used by HCV infected persons that is 21.6% whereas 

only 25% patients consider body secretion (including sweat, mucous) could be a factor of 

HCV transmission.  
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Graph 1. Awareness of HCV Transmission among Patients 
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SECTION 3 

HISTORICAL DETAILS OF HCV PATIENT 

Historical evaluation of HCV infected patients showed that they have been 

exposed to the risk factors highly responsible for causing hepatitis C in their life time. 

14.8% patients were non injecting drug users who used to snort substances like heroin, 

cocaine etc. and among these half of them were involved in sharing straws or articles while 

snorting (50%). Whereas only 1.1% of the enrolled hepatitis patient were drug users by 

injection and 2.3% patient have been involved in sex with person who were drug user. 

A large majority of the patients recruited have a history of surgical or dental 

treatment i.e. 73.9% but only 5.7% of them were quiet sure that they have been exposed to 

unsterile instruments, needles or syringes during their operations or procedures whereas 

23.9% patients were totally unaware whether they were exposed to sterile or unsterile 

instruments. 36.3% of enrolled patients were found to have ritual interventions such as 

circumcision.  

Patients with perinatal history of hepatitis C were 3.4%.  It is also revealed 

that 37.5% patients had been living in a facility with person already being infected with 

HCV (brother, sister, friends, colleagues etc.). 1.1% respondents reported death of family 

member due to HCV. 

The study revealed that 36.3% of the enrolled patients had a history of blood 

transfusion, 4.5% patients have a history of inserting tattoos in skin and 39.8% have a 
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history of body piercing e.g. nose or ear. Patients having history of needle stick injury were 

21.6%.  

 

Graph 2. History of HCV Patients Regarding High Risk Factors 
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SECTION 4  

BEHAVIORAL CHARACTERISTICS OF HVC PATIENTS 

Data regarding the routine practices of the study participants revealed that 

only 23% patients are in habit of washing hands before every meal and only 19% patients 

wash hands after taking meal. 8% of the patients were identified as road side eaters whereas 

11% of patients used to take spicy food. Only 9% of patients used to drink tetra pack milk. 

30% patients reported that they wash their cloths at home. Behavioral assessment of data 

presented in graph 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

82 

 

 

 

 

 

 

 

 

Graph 3. Routine Practices of HCV Patients 
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SECTION 5 

BIOCHEMICAL EVALUATION OF THE STUDY POPULATION AFTER 

THERAPY 

(a) Post Treatment Status of HCV: 

Status of hepatitis C virus among patients was reevaluated after six month 

of therapy provided against HCV that was based on interferon and ribavirin. Out of 88 

patients with positive HCV status, 49 patients responded to the therapy and their HCV 

status become negative, whereas 39 patients did not respond to the therapy and their HCV 

status remain positive. On the basis of results, patients were divided in to two groups. First 

group was named as treatment responder group and it contains patient that showed positive 

treatment outcome and their HCV status became negative that was evaluated on PCR based 

analysis. Second group was named as treatment non- responder group and it consists of 

patient that still required further treatment follow ups. These patients showed positive 

status of HCV that was also evaluated on PCR. 

(b) Assessment of Hepatic Biomarkers 

Liver enzymes were evaluated after 6 months of giving prescribed treatment against HCV 

and the findings are given below. 

Post Treatment Serum Alanine Aminotransferase Levels 

Investigation of serum ALT levels of HCV infected patients after receiving 

recommended treatment for HCV revealed that 37 (75.5%) patients who respond positively 
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to the treatment showed normal levels of ALT from the responder group of 49 patients, 

while remaining 25% still showed raised level of ALT. Whereas 21 (54%) patients who 

did not responded to the prescribed treatment, showed raised levels of serum ALT. The 

results showed significant association between the serum ALT level and HCV negative 

patients after treatment, p-value 0.005. Results are presented in table 2 and Graph 4. 

Post Treatment Serum Aspartate Aminotransferase Levels: 

Post treatment analysis of serum AST levels in HCV infected patients after 

receiving recommended treatment for HCV showed that 24 (49%) patients who respond to 

the treatment had their AST level in normal range whereas only 9 (23%)  patients with 

normal AST levels in the non-responder group. Data does not show significant association 

i.e. p-value 0.754. Rest of the patients of both groups i.e. 25 (51%) patients of responder 

group and 30 (77%) patients of non-responder group presented with still high levels AST. 

Results are presented in table 3 and Graph 5. 

Post-Treatment Serum Bilirubin Levels: 

Post-treatment analysis of serum bilirubin revealed that all the HCV patients 

participated in the study of both groups i.e. 49 patients in treatment responder and 39 

patients in treatment non-responder presented with abnormal levels of bilirubin. Data does 

not show significant association as p-value 0.91.  

Results are presented in table 4 and Graph 6. 
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Post Treatment Serum Conjugated Bilirubin Levels: 

After receiving the treatment for HCV infection, levels of conjugated 

bilirubin were observed normal in majority of patients of both groups i.e. 45 (92%) patients 

of treatment responder group and 30 (77%) patients of treatment non-responder group 

whereas the remaining patients showed persistently abnormal values of conjugated 

bilirubin i.e. 4 patients and 9 patients of responder and non-responder groups respectively. 

Data showed significant association as p-value 0.05. Results are presented in table 5 and 

Graph 7. 

Post Treatment Serum Alkaline phosphatase Levels: 

Analysis of post treatment alkaline phosphatase revealed that majority of 

the patients showed abnormal /elevated levels of ALP, even after successful treatment 

outcomes i.e. in treatment responder group 36 (73.5%) patients. Similarly in Non-

responder group 29 (74%) patients showed abnormal levels of ALP. Statistical analysis 

does not show significant association that is p-value 0.93. Whereas least number of patients 

in both groups showed normal levels of ALP i.e. 13 patients in responder and 10 patients 

in non-responder group. Results are presented in table 6 and Graph 8. 

Post Treatment Serum Gamma Glutamyl Transpeptidase Levels: 

Post treatment analysis of gamma glutamyl transpeptidase levels in the 

treatment responder group showed that majority of the patients i.e. 37(75.5%) with normal 
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levels of GGT whereas in treatment non responder group, levels of GGT were also in 

normal range that is in 33 (84.6%) patients. Only 12 patients in responder and 6 patients in 

non-responder group found with abnormal values of GGT. Data showed insignificant 

association between GGT levels and post-treatment HCV status i.e. p-value 0.29. Results 

are presented in table 7 and Graph 9. 

Post Treatment Serum Albumin Levels: 

Post treatment analysis of albumin revealed that majority patients of both 

the groups showed normal levels of albumin i.e. in treatment responder group 47 (96%) 

and in non-responder group 37 (95%) patients. Only 2 patients in responder and 2 patients 

in non-responder group showed abnormal values of albumin .Data showed insignificant 

association i.e. p-value 0.82. Results are presented in table 8 and Graph 10. 

Post Treatment Serum Globulin Levels: 

Analysis of post treatment globulin levels revealed that 47 patients (96%) 

in treatment responder group and all patients 39 (100%) of non-responder group showed 

normal globulin levels. Only 2 patients in responder group showed abnormal values. Data 

showed insignificant association between globulin levels and HCV status i.e. p-value 0.20. 

Results presented in table 9 and graph 11. 

Post Treatment Serum Total Protein Levels: 

Analysis of total protein in HCV patients after prescribed treatment was 

observed, which revealed that all the patients of both groups presented normal levels of 
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total protein. Statistically the association was not significant i.e. p-value 0.91, showing no 

association of total protein levels and HCV status. Results are presented in table 10 and 

Graph 12. 
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Table 2:  Post Treatment Serum ALT Levels 

Group 

Patients With Normal 

Levels of ALT 

Patients With Raised 

Levels of ALT P – value 

N Percentage N Percentage 

Treatment Responder 37 75.5% 12 24.5% 

0.005* 

Treatment Non-Responder 18 46% 21 54% 

*P value < 0.05 considered significant. 

 

 

Graph 4. Post treatment Serum Alanine Aminotransferase Levels 
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Table 3:  Post Treatment Serum AST Levels 

Group 

Patients With 

Normal AST Levels 

Patients With 

Abnormal AST Levels 
P -Value 

N Percentage N Percentage 

Treatment Responder 24 49% 25 51% 

0.754 

Treatment Non-Responder 9 23% 30 77% 

*P value < 0.05 considered significant. 

 

 

 

Graph 5. Post treatment Serum Aspartate Aminotransferase Levels 
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Table 4:  Post Treatment Serum Bilirubin Levels 

Group 

Patients With 

Normal Level of 

Bilirubin 

Patients With 

Abnormal Level of 

Bilirubin 
P -Value 

N Percentage N Percentage 

Treatment Responder 0 -- 49 100% 

0.91 

Treatment Non-Responder 0 -- 39 100% 

*P value < 0.05 considered significant. 

 

Graph 6. Post treatment Serum Bilirubin Levels. 
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Table 5: Post Treatment Conjugated Bilirubin Levels 

Group 

Patients With 

Normal Level of 

Conjugated Bilirubin 

Patients With 

Abnormal Level of 

Conjugated Bilirubin 
P -Value 

N Percentage N Percentage 

Treatment Responder 45 92% 4 8% 

0.05 

Treatment Non-Responder 30 77% 9 23% 

*P value < 0.05 considered significant. 

 

Graph 7. Post treatment Serum Conjugated Bilirubin Levels 
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Table 6:  Post Treatment Alkaline Phosphatase Levels 

*P value < 0.05 considered significant. 

 

Graph 8. Post treatment Serum Alkaline Phosphatase Levels 
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Group 

Patients With 

Normal Levels of 

ALP 

Patients With 

Abnormal Levels of 

ALP P –Value 

N Percentage N Percentage 

Treatment Responder 13 26.5% 36 73.5% 

0.93 

Treatment Non-Responder 10 26% 29 74% 



 

93 

 

 

Table 7:  Post Treatment Serum Gama Glutamyl Transpeptidase Levels 

Group 

Patients With 

Normal GGT Levels  

Patients With 

Abnormal GGT Levels 
P – Value 

N Percentage N Percentage 

Treatment Responder 37 75.5% 12 24.5% 

0.29 

Treatment Non-Responder 33 84.6% 6 15.4% 

* P value < 0.05 considered significant. 

 

Graph 9. Post Treatment Serum Gamma Glutamyl Transpeptidase Levels 
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Table 8:  Post Treatment Serum Albumin Levels 

Group 

Patients With 

Normal Levels of 

Albumin 

Patients With 

Abnormal Levels of 

Albumin 
P -Value 

N Percentage N Percentage 

Treatment Responder 47 96% 2 4% 

0.82 

Treatment Non-Responder 37 95% 2 5% 

*P value < 0.05 considered significant. 

 

 

Graph 10. Post Treatment Serum Albumin Levels 
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Table 9:  Post Treatment Serum Globulin Levels 

Group 

Patients With 

Normal Levels of 

Globulin 

Patients With 

Abnormal Levels of 

Globulin 
P -Value 

N Percentage N Percentage 

Treatment Responder 47 96% 2 4% 

0.20 

Treatment Non-Responder 39 100% 0 -- 

*P value < 0.05 considered significant 

 

Graph 11. Post Treatment Serum Globulin Levels 

  

0

10

20

30

40

50

Treatment Responders Treatment Non-
Responders

47

39

2 0

Globulin

Normal

Abnormal



 

96 

 

 

Table 10:  Post Treatment Serum Total Protein Levels 

Group 

Patients With 

Normal Levels of 

Total Protein 

Patients With 

Abnormal Levels of 

Total Protein 
P -Value 

N Percentage N Percentage 

Treatment Responder 49 100% 0 -- 

0.91 

Treatment Non-Responder 39 100% 0 -- 

*P value < 0.05 considered significant. 

 

Graph 12. Post Treatment Serum Total Protein Levels 
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(b) Assessment of Hematological Parameters  

White Blood Cell Count 

Among treatment responder group 40 (81.6%) patients whereas among non-

responder group 31 (79.5%) patients showed WBC`s count within normal range after 

receiving prescribed treatment. While 9 (18.4%) patients of responder group and 8 (20.5%) 

patients of non-responder group showed abnormal WBC`s count after treatment. The data 

is statistically insignificant as p-value is 0.80. Results are presented in table 11 and Graph 

13. 

It was also observed that 2 patients with decreased level of WBC`s before treatment among 

non-responder group showed normal WBC`s count after treatment. Whereas the number 

of patients with normal and abnormal level of WBC`s before as well as after treatment 

remains same in responders group.  

Platelets Count 

The patients after receiving the prescribed treatment, in treatment responder 

group showed that 36 (73.4%) patients was with normal platelet count whereas in non-

responder group, 30 (77%) patients showed normal levels of platelet count. While 13 

(26.5%) patients of responder group and 9 (23%) patients of non-responder group showed 

abnormal platelets count after treatment. The data showed insignificant association as p-

value is 0.07. Results are presented in table 12 and Graph 14. 

 



 

98 

 

It was observed that 2 patients among responder group and 3 patients in 

non-responder with normal levels of platelets before treatment presented with decreased 

platelet count after treatment.  

Hemoglobin Levels 

The post treatment analysis of hemoglobin levels revealed that 17 (34.6%) 

patients in treatment responder group and 16 (41%) patients in non-responder group 

showed normal level of hemoglobin. Whereas 32 (65.3%) patients in responder group and 

23 (58.9%) in non-responder group showed abnormal level of hemoglobin. The data 

showed insignificant association i.e. p-value 0.54. Results are presented in table 13 and 

Graph 15. 

It was observed that 11 patients among responder group and 4 patients in 

non-responder with normal levels of hemoglobin before treatment found with decreased 

hemoglobin level after treatment.  
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Table 11:  Post Treatment White Blood Cells Count 

Group 

Patients With Normal 

Count of WBC’s 

Patients With Abnormal 

Count of WBC’s 
P – 

Value 

N Percentage N Percentage 

Treatment Responder 40 81.6% 9 18.4% 

0.80 

Treatment Non-Responder 31 79.5% 8 20.5% 

*P value < 0.05 considered significant. 

 

  

Graph 13. Post Treatment White Blood Cells Count 
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Table 12: Post Treatment Platelets Count 

Group 

Patients With 

Normal Count of 

Platelets 

Patients With 

Abnormal Count of 

Platelets 
P - Value 

N Percentage N Percentage 

Treatment Responder 36 73.4% 13 26.6% 

0.07 

Treatment Non-Responder 30 77% 9 23% 

*P value < 0.05 considered significant. 

 

 

Graph 14. Post Treatment Platelets Count 
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Table 13:  Post Treatment Hemoglobin Level 

Group 

Patients With 

Normal level of 

Hemoglobin 

Patients With 

Abnormal Level of 

Hemoglobin 
P – Value 

N Percentage N Percentage 

Treatment Responder 17 34.6% 32 65.4% 

0.54 

Treatment Non-Responder 16 41% 23 59% 

*P value < 0.05 considered significant. 

 

 

Graph 15. Post Treatment Hemoglobin Level 
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(c) Other Biochemical Parameters 

HbA1c 

The levels of HbA1c in post treatment analysis revealed that 25 patients 

(51%) out of 49 in treatment responder group showed normal HbA1c count whereas in non-

responder group only 13 (33%) patients had values of HbA1c in normal range out of 39. 

The rest of the patients in both groups showed increased values of HbA1c. The data showed 

significant association p-value 0.05. Results are presented in table 14 and Graph 16. 

Prothrombin Time 

Post treatment analysis of prothrombin time showed that 35 (71.4%) 

patients out of 49 in treatment responder group showed normal prothrombin time whereas 

in non-responder group only 10 (26%) patients showed prothrombin time in normal range 

out of 39. The data showed significant association p-value 0.001. Results are presented in 

table 15 and Graph 17. 

Serum Creatinine 

Post treatment analysis of serum creatinine levels in treatment responder 

group showed normal levels in majority of patients that is 36 (73.4%) whereas similar 

observation was observed in treatment non-responder group that is majority of patients 

showed normal serum creatinine levels that is 24 (61.5%). However, less number of 

patients in both group had abnormal or increased level of serum creatinine that is 13 

(26.6%) in treatment responder group and 15 (38.5%) in treatment non-responder group 
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status. The data is statistically insignificant that is p-value 0.23. Results are presented in 

table 16 and Graph 18. 

Uric Acid 

Post treatment analysis of uric acid in both groups revealed that in treatment 

responder group the levels of uric acid measured were normal in majority of patients that 

is 33(63.7%) whereas in treatment non-responder group all the patient showed normal level 

of uric acid. The data is statistically significant as p –value 0.001. Results are presented in 

table 17 and Graph 19. 
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Table 14: Post Treatment HbA1C Level 

Group 

Patients With 

Normal Level of 

HbA1C 

Patients With 

Abnormal Level of 

HbA1C 
P – Value 

N Percentage N Percentage 

Treatment Responder 25 51% 24 49% 

0.05 

Treatment Non-Responder 13 33% 26 66% 

*P value < 0.05 considered significant. 

 

Graph 16. Post Treatment HbA1c Level 
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Table 15: Post Treatment Prothrombin Time 

Group 

Patients With Normal 

Prothrombin Time 

Patients With Abnormal 

Prothrombin Time 
P - 

Value 

N Percentage N Percentage 

Treatment Responder 35 71.4% 14 28.6% 

0.001* 

Treatment Non-Responder 10 26% 29 74% 

*P value < 0.05 considered significant. 

 

 

Graph 17. Post Treatment Prothrombin Time 
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Table 16:  Post Treatment Serum Creatinine Levels 

Group 

Patients With 

Normal Level of 

Creatinine 

Patients With 

Abnormal Level of 

Creatinine 
P - Value 

N Percentage N Percentage 

Treatment Responder 36 73.5% 13 26.5% 

0.23 

Treatment Non-Responder 24 61.5% 15 38.5% 

* P value < 0.05 considered significant. 

 

Graph 18. Post Treatment Serum Creatinine Levels 
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Table 17: Post Treatment Serum Uric Acid Levels 

Group 

Patients With 

Normal Level of Uric 

Acid 

Patients With 

Abnormal Level of Uric 

Acid 
P -Value 

N Percentage N Percentage 

Treatment Responder 33 67% 16 33% 

0.001 

Treatment Non-Responder 39 100% 0 -- 

*P value < 0.05 considered significant.  

 

Graph 19. Post Treatment Serum Uric Acid Levels 
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SECTION 6 

(a )EFFECT OF AFLATOXIN B1 EXPOSURE ON TREATMENT OUTCOME 

Out of 88 HCV patients, 30 patients were found to be exposed with aflatoxin B1. 

On evaluating response rate of HCV patients with respect to AFB1 exposure, it was 

observed that 53.3% (16 out of 30) patients with AFB1 exposure responded therapy against 

HCV whereas 46.7% (14 out of 30) patients with AFB1 exposure did not respond towards 

therapy. While among the non-exposure majority patients responded to therapy i.e. 56.8%. 

Presented in table 18. 

Table 18: Response against HCV Treatment with respect to AFB1 Exposure 

AFB1 Responders Non-Responders Total P-value 

Exposure 16  14 30  

0.462 Non Exposure 33  25 58 

Total 49 39 88  
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(b) EVALUATING AFLATOXIN B1 EXPOSURE AMONG HCV PATIENTS 

ALONG WITH DEMOGRAPHIC CATEGORIZATION 

Age distribution of study population represents that all age groups were found affected 

with AFB1 except patients with < 19 years and > 60years. The majority of the HCV affected 

patients i.e. 31 (35.2%) fall in the age group 40-49 yrs. However, the age group 50-59yrs 

were found to have more AFB1 exposure in comparison to others.  

Gender distribution of the study population shows that, out of 88 HCV infected 

patients,  52 (59.1%) were females and 36 (40.9%) were male. Female patients were found 

to have more AFB1 exposure as compared to males i.e. 36.5%. 

Educational standing of the study population revealed that most of the patients 

(54.5%) were not educated as well as the patients with low education level presented with 

increased exposure of AFB1. Income status of the most of the patients (47.7%) revealed 

that their income was even below the minimum/lower income level i.e. less than Rs.10000. 

Analysis of AFB1 exposure revealed that patients with no education background as well as 

patients with graduate level were found affected with AFB1.    

Type of house of the study population showed that 55.7% (n =49) patients infected 

with HCV, lives in a proper house facility either of their own or a rent based houses. Data 

shows that 50% patients that live in semi plastered houses have great exposure to AFB1. 
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Table 19: Aflatoxin B1 Exposure and Demographic Characteristics 

 
N Percentage % 

Exposure to 

AFB1(%) 

 No Exposure 

to AFB1(%) 

Age     

< 19 3 3.4 - 3(100) 

20-29 12 13.6 3(25) 9(75) 

30-39 18 20.5 7(38) 11(62) 

40-49 31 35.2 12(39) 19(61) 

50-59 18 20.5 8(44) 10(56) 

> 60 6 6.8 - 6(100) 

Gender     

Male 36 40.9 11(31) 25(69) 

Female 52 59.1 19(37) 33(63) 

Educational 

Standing 
  

  

None 48 54.5 17(35) 31(65) 

Can read &write 5 5.7 1(20) 4(80) 

Primary 11 12.5 4(36) 7(64) 

< Matric 6 6.8 1(17) 5(83) 

Matric 6 6.8 3(50) 3(50) 

Under graduate 6 6.8 0 6(100) 

Graduate 5 5.7 4(80) 1(20) 

Post graduate 1 1.1 0 1(100) 

Income of Individual     

<10000 42 47.7 17(40) 25(60) 

11000-20000 22 25.0 4(18) 18(82) 

21000-30000 15 17.0 7(47) 8(53) 

>30000 9 10.2 2(22) 7(78) 

House Type     

Kacha 35 39.8 10(29) 25(71) 

Pacca 49 55.7 18(37) 31(63) 

Kacha & Pacca 4 4.5 2(50) 2(50) 
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Age of HCV Patients and AFB1 Exposure 

 

 

Graph 20. Age of HCV infected Patients Versus Aflatoxin B1 Exposure 
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Gender of HCV Patients and AFB1 Exposure 

 

 

 

Graph 21. Gender of HCV infected Patients Versus Aflatoxin B1 Exposure 
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Education of HCV Patients and AFB1 Exposure 

 

 

Graph 22. Education Level of HCV infected Patients Versus Aflatoxin B1 Exposure 
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Income of HCV patients and AFB1 Exposure 

 

 

Graph 23. Income of HCV infected Patients Versus Aflatoxin B1 Exposure 
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House Type of Patients and AFB1 Exposure 

 

 

 

Graph 24. Type of House versus Aflatoxin B1 Exposure   
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DISCUSSION 

The main health problem prevails around the world is hepatitis C virus 

(Umar et al., 2009), associated with progressive liver diseases. Globally about 200 million 

(3.3%) persons are suffering from hepatitis C virus (Averhoff et al., 2012), of which 

individual infected in Pakistan are 7.5 million (4% of population) (Umar et al., 2009).  It 

is usually known as silent murderer due to the diagnosis at later stages (Khokhar, 2004). In 

developing countries for this fatal infection at present, we don’t have proper and adequate 

diagnostic services.  In majority of the developing countries the diagnosis of HCV is not 

accurate and proper due to lack of facilities. Antibodies for hepatitis C virus are screened 

either with cassette machine/strips (rapid diagnostic test) or by HCV ELISA. These 

methods have lack sensitivity and have flaws (Li et al., 1994). Currently for the finding of 

HCV epidemiology and active HCV infection different molecular methods especially 

polymerized chain reaction (PCR) is used (Albadalejo et al., 1998). Findings of this study 

showed that greater part of the patient of this study belong to low socioeconomic 

background having poor education and less income.  

Generally in the case of sustained responders towards the IFN therapy may 

prevent hepatocellular carcinoma by preventing liver damage evolution or by the 

eradication of viral hepatitis (Di Bisceglie and Hoofnagle, 2002). HCC may be prevented 

by eradicating HCV infection, in patients without cirrhosis. After the eradication of the 

infection patients should be follow up by ultrasonography because probably the cirrhotic 

background may persists and HCC may develop after many years of the eradication of the 

infection. (Azzaroli et al., 2004). A published research paper established good response of 
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IFN plus ribavirin in cirrhotic patients to prevent HCC, as compared to those taking therapy 

of IFN alone, and the decline in HCC incidence of non-responder after re-treatment with 

INF plus ribavirin has been observed. Anti-proliferative cytokine property of IFN, may 

have a valuable role in cirrhotic patients to prevent HCC development through the decrease 

of hepatocyte proliferation also when there is no virological response achievement 

(Azzaroli et al., 2004). Present study demonstrated that 55.68% participant respond to the 

therapy directed by the physician while 44.32% did not respond to the therapy. This study 

further correlate between the responders and non-responders to the therapy indicated the 

exposure and non-exposure of aflatoxin B1 cases, which statistically showed insignificant 

results as the presence or absence of aflatoxin does not affect the therapy between 

responder and non-responder participants. 

Studies on prevalence of HCV revealed that persons aged between 45-65 

years had significantly greater number of HCV patients rather than younger one (Takeuchi 

et al. 2015). A study conducted in city of Karachi also reported high incidence of hepatitis 

C in individuals of age 50 years or above (Ali et al. 2015). In this study, classification of 

HCV patients with respect to age revealed that more than 60% of HCV cases reported were 

of age 40 years or above, whereas, a low incident of HCV was observed in people below 

40 years of age.  

In 2011 and 2012 a study conducted by Niu et al. (2016) at Wuhan Central 

China presented that females are more dominating in having HCV infection than males.   

Male dominance of HCV infected population have been reported in local 

residence of Karachi by Ali H et al. 2015 and in northern Pakistan by Tariq et al. in 1999. 
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Reason for male dominance may be because females play less active role than males in our 

society towards seeking consultation against various illnesses (Tariq et al. 1999). Present 

study reflects that women are more vulnerable to gender-based discrimination in this 

disease, among HCV patients who participated in the study at current setting. A detailed 

serosurvey should be carried out before being confident to judge male dominance in 

preference of the disease process. 

A study conducted in A-Lein Township, Taiwan reported inverse 

relationship of education level with incidence of HCV infection that with the increased in 

literacy, the prevalence of HCV decreased (Wang et al. 2002). Another study also co-

relates the literacy rate with the increase incidence of HCV infection. However, illiterate 

and literate both groups presented with lack of knowledge and decrease adherence toward 

treatment (Talpur et al. 2007). 

In assessing education level of current study participants, it was observed 

that about 60% of patients did not receive formal education and increase incidence of HCV 

has been reported in uneducated patients participated in study population.  

Kamarulzaman et al. (2016) highlighted that involvement in the learning 

process of problems specific to the community is also often motivates to action. 

Communities often come to the conclusion that it is not enough to simply get information 

on problems such as HCV. After people start discussing these problems, questions arise 

about why certain information is not available, tools, tests, and treatment. Usually access 

to information motivates people to learn more. 
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In one study, researchers found that HCV prevalence was higher among 

male patients, economically poor class and illiterate people (Akhtar et al., 2016). These 

findings are in accordance with a previous study, illustrated that HCV infection in males, 

uneducated people and poor class is higher.  

The financial status of this study population showed that the incidence of 

HCV infection is high among low-income groups and 47.7% of patients have a monthly 

income of less than 10,000. With the increase in income, coincidences recorded in HCV 

cases have decreased. 

The cases registered in present study indicate that most of the patients i.e. 

(57.7%) living in adequate house facility which is a point of concern and may be due to 

poor attitude towards precautionary measure to avoid exposure towards the disease. 

Omland et al. (2013) collected information on the three SES signs from the Danish national 

registration agencies which included, employment, income, and education The result 

revealed that the low SES level is related with an increased HCV infection risk and an 

unfavorable prognosis in patients with HCV infection.  

The study also throw light on the understanding and knowledge status of 

the patient for transmitting HCV disease by various factors. Worldwide it is strongly 

believed that the vital way of transmitted hepatitis B and hepatitis C viruses is blood 

transfusion (Khan et al., 2007). According to World Health Organization (WHO) in 

Pakistan about 1.5 million blood products and units of blood are transfused yearly (Kassi 

et al., 2011). Out of the total blood donations, 75% are substitute i.e. hidden payment, made 

15% is professional donation, and 10% are voluntary. A study performed in Rawalpindi, 
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Pakistan acknowledged that transfusion of blood is a key risk factor (Raja and Janjua 2008), 

highlighting the foremost reason for HCV transmission.  Among the drug users by injection 

occurrences of HCV is major health related issue. In Pakistan, HCV was examined in 

general population, major and dental surgery, health related personal, , dialysis, barbers, 

transfusion of blood, unsafe sex, used and unclean utensils and injection drug users (Butt 

et al.,  2003, Mujeeb and Pearce 2008, Hamid et al., 2008,). The results of this study 

showed that majority of participants were well aware about the risk factors which are 

responsible for HCV transmission including blood transfusion, ear and nose piercing, 

tattoo, unsafe sex and used needles, razor, miswak and blade, while unaware with the 

factors of body secretions and use of used utensil by HCV infected patients which are also 

consider responsible for transmission of the disease.  

Prevention of HCV infection in both developed and developing countries, 

should include encouraging the single use of needle and syringes only, sterilization of 

surgical instruments, or if the single use is not possible then careful sterilization before 

reusing them, prevention of the high risk activities of illicit drug injection and unrestrained 

sexual activity. For the presence of these viruses screening of the donated blood is equally 

important (Kensler et al., 2003). This study also evaluated that use of unsterile instruments 

during surgical and dental procedure is the leading cause of transmission of HCV, while 

other than this a family history of hepatitis C, history of blood transfusion, sharing straw 

for snorting drugs with HCV infected persons, body piercing (nose and ear) and needle 

stick injury are the second leading cause of HCV transmission according to this study. The 

study also revealed, injecting drug user and unsafe sex are also the cause of transmission 

of HCV but the ratio of these factors causing disease is lesser than other factors.     
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Evaluation of HCV status among patients were carried out, 6 months after 

the provision of HCV treatment. According to the results, the patients were divided into 

two groups. The first group was named as the treatment responder group, in which 

patients with positive treatment outcome were identified based on the PCR analysis, these 

patients were previously HCV positive and become HCV negative after receiving 

therapy. The second group was named as the non-responder group and consisted of 

patients who needed further follow-up treatment. These patients showed a positive HCV 

status, which was also evaluated in PCR.  

Alanine aminotransferase is an enzyme that is mainly present in liver and 

promote the production of alanine necessary for the formation of proteins in the body. In 

small amounts, ALT is also present in most body cells. In the case of hepatic damage, its 

level is greatly increased. It can determine the activity of the inflammatory process in the 

liver. Similarly, most active AST is in the liver and the level of hepatitis C is diagnosed by 

its level. It participates in amino acid metabolism. With viral liver damage the AST levels 

were also increased (Kunutsor et al. 2014). 

In present study, investigation of serum ALT levels in HCV infected 

patients after recommended treatment showed that the majority of patients who responded 

positively to the treatment showed normal levels of ALT, whereas patients who did not 

respond to prescribed treatment showed significantly elevated levels of ALT in the serum. 

Similarly, post-treatment AST serum analysis in HCV infected patients showed slight 

increase levels of AST in responder group while majority patients of non-responder group 

showed significantly elevated AST levels. The elevated levels of serum ALT and AST in 
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non-responder group reflect continuous the inflammation or destruction of the liver cells, 

which triggers the release of certain chemicals into the blood. 

Hajarizadeh et al. (2016) stated that high levels of ALT are related to 

increased interferon-gamma inducible protein-10 (IP-10) levels during acute HCV 

infection, whereas high HCV RNA levels are also related to increased macrophage 

inflammatory protein-1beta (MIP-1β) levels. The data reflect that IP-10 and MIP-1β may 

play a part in the pathogenesis of HCV immunity, which begins with the onset of acute 

HCV infection. Hence, this may be the reason that the patients in non-responder group did 

not respond positively toward the therapy. 

Liver and bones are the two main sites from where alkaline phosphatase 

comes from (Pratt and Kaplan, 1999). Although, the enzyme is also found in intestine, 

placenta and kidney. Its levels are mainly found elevated in either physiological or 

pathological harm to these organs. Along with ALP, GGT will also found increased if the 

injury exist in liver (Feldman, et al. 2002, Limdi and Hyde, 2003). In this study levels of 

ALP along with GGT are found elevated. However, after interferon and ribavirin therapy, 

number of patients with normal level of GGT increased whereas patient with elevated 

levels of ALP remain same. This reflects that rise in ALP levels is irrespective of therapy 

provided. 

Gamma glutamyl transpeptidase is an enzyme that is mainly found in liver 

(Goldberg, 1980) its elevated levels are mostly because of drugs like barbiturates and also 

it is found elevated in various liver diseases. Very less diagnostic information is available 

related to GGT as it is not commonly evaluated as a prognostic parameter for assessing the 
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treatment outcome of the disease (Everhart, 2013). Silva, et al. studied that increased levels 

of GGT are secondary to progressive liver damage (2004). The results of present study 

indicated that serum GGT levels of the majority patients in responder group showing 

normal values and similar results are observed in non-responder group, therefore, in view 

of these results no significant association of GGT with the treatment outcomes of the 

therapy can be co-related. 

Khan et al. (2000) studied about the concentration of albumin in HCV 

patients which indicated that albumin below the conc. of 30 gm/l had a great chance to 

develop liver related complications. Albumin and globulin are the fractions of total protein 

found in the blood. Low levels of these fraction occurs due to the impaired function of 

liver. Present study showed normal levels of albumin in both group (responder and non-

responder) which indicate that disease was not progressive towards CHC. On the basis of 

these findings we conclude that there is no significant correlation between total protein 

levels and the difference of treatment outcome of two groups. 

Poniachik et al. (1993) conducted a study to inspect for the simultaneous 

determination of anti-HCV and serum immunoglobulin levels. The globulin levels were 

compared between positive and negative HCV groups and correlated with the serum 

density and cut-off ratio measured for anti-HCV, there was no difference observed in serum 

globulin between the patients with positive HCV and patients with negative HCV and there 

was no correlation between serum globulin and the optical density against HCV. Similarly, 

this study showed normal levels of globulin in both groups which reflects no positive 

association of globulin level on treatment outcome of HCV patients. 
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Ishigami et al. (2010) in his study reported that the serum bilirubin level 

increased after one week of interferon and ribavirin therapy with severe decline in Hb level 

and consider as a early sign of declining Hb after treatment. This study revealed that all the 

patients of both groups presented with raised levels of unconjugated bilirubin after 

treatment whereas the patients with normal levels of conjugated bilirubin are high in both 

groups after therapy. In another study, a decrease in mean Hb level of 2.05gm/dl was 

observed (Ahmad et al., 2014). The levels of Hb, according to current study after provision 

of therapy against HCV revealed that there is decrease in number of patients with normal 

Hb level and increase in number of patients with decrease Hb level. This decreasing effect 

of Hb by interferon is supporting the fact that interferon therapy has declining effect on 

hematopoietic lineages. 

A study designed to evaluate the decrease in hematopoietic components 

namely WBC`s, platelets and hemoglobin with no matter which type of therapy 

administered. Four different combination of therapies were tested based on INF-α. 

Researchers concluded that levels of Hb, WBC`s and platelets count were prominently 

decreased in all patients taking various combinations of therapy (Schmid et al. 2005).  

A study conducted by Dourakis et al. (1996) reported that alpha interferon 

causes drug induced thrombocytopenia. In another study conducted by Colombatto et al. 

(1997) decreasing effect of platelets by interferon therapy, can be reduced by treating the 

patient with N3 leukocytic interferon which show least effect on haemopoietic system and 

used as a drug of choice in patients already suffering from low levels of leukocyte and 

platelets.  
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Findings of this study showed that majority of HCV patients presented with 

normal platelet count prior to treatment. After provision of HCV treatment, a slight shift 

was observed from normal to decrease platelet count which could be explained as a side 

effect of interferon therapy. Although in responder group there are more number of patients 

with decrease platelet count which shows the effective of treatment.  

This study also demonstrate that the number of patient in non-responder 

group with high WBC`s count increases and decrease number of patients with reduced 

count of WBC`s reflecting that these patients are unresponsiveness towards therapy. In 

responder group, number of patients with normal WBC`s count remain same after receiving 

interferon and ribavirin therapy that is 81.6%. 

A case of HCV was studied with 2 year history of type 2 DM on oral agents, 

the study provided the evidence of significant improvement between both conditions (HCV 

and DM) by the reversible of glucose abnormality through decreasing the HBA1c after the 

combine antiviral and peg interferon therapy (Doyle and cooper 2015). Whereas present 

study showed that HBA1c move towards the normal level in responder group while in non-

responders group, the number of patients with abnormal levels remain high.  

A specialized protein prothrombin, is made by liver that promotes normal 

clotting process in the blood. When the levels of prothrombin decreases, inevitably the 

clotting time of blood increases above the normal range of prothrombin time that is 13-14 

seconds. This high prothrombin time is usually due to the serious liver damage which lead 

to cirrhosis (US department of veteran). Tripodi et al. 2017, reported in his study that if the 

patients respond towards antiviral therapy of HCV, the increase level of prothrombin time 
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decreases. In the present study, the responders group, the prothrombin time after treatment 

becomes in normal range while in non-responder group the prothrombin time remain 

increases which reflects the persistence of hepatic injury as the vitamin K dependent 

clotting factors (II, VII, IX  and X) are synthesized in liver. 

Uric acid is the end breakdown product of purine, which is metabolized by 

liver. High levels of uric acid in blood reflects liver insufficiency (Lopez-Suarez et al., 

2006). In present study, most of the responders and all the non-responder patients showed 

normal levels of uric acid after receiving therapy. Meanwhile, previous different studies 

reported that along with other risk factors, serum levels of uric acid should also be consider 

as a predictive response to therapy (Pellicano et al. 2008). Afzali et al., reported that high 

levels of UA may be a possible risk factor for progression of Liver disease. So further 

studies are required to clear the role of UA in HCV patients for the reduction of UA levels 

which lead to cirrhosis (2010). 

In one of the previous study conducted by Matsui et al. in 2015 evaluated 

that no significant difference was observed after therapy and serum creatinine level remain 

persistently high in both the groups , one group in which serum creatinine already increase 

during the treatment and other group had normal serum creatinine level. This study also 

obtained similar results that serum creatinine level remain high in both the groups, those 

who respond to the therapy and those who do not respond. 

According to estimation of Palliyaguru and Wu (2013), about 85% of the 

cases of hepatocellular carcinoma (HCC) are reported in the countries with lower income 

as these countries are at the constant mainstay of exposure to risk factors posed by dietary 
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aflatoxin and viral infections including chronic hepatitis B and C (HBV and HCV). 

However, the synergistic effect on hepatitis C with respect to aflatoxin have not been well 

documented. HBV and HCV are the most commonly occurring infections. High incidence 

of HCV has been found prevalent in Asia and Africa along with high exposure of aflatoxin 

in these areas have been reported.  

One of the serious threats posed to the health of humans is the food 

contained with aflatoxin that is consumed at the global level. Aflatoxin B1 is considered as 

a mutagenic component that has increased economic burden on the developing countries 

due to its extensive impact encountered by livestock production along with humans (Zhang 

et al., 2015). Contamination may occur during the growth of crop as well as due to 

improper storage. High level of these fungal toxins present in the Asia-Pacific region and 

Sub-Saharan Africa may be due to climate conditions. The aflatoxin found mostly in spoil 

and contaminated food stuff is Aflatoxin B1 (AFB1), which is consider as the most potent 

hepatocarcinogen (Wild and Gong, 2010). The mortality rate of annual global cancer HCC 

has third rank and in both males and females which is shortest survival time (Kew, 2010). 

In low income countries the prognosis of patients is poor. This poor prognosis reason may 

lead to the advance stage of the tumor. When the patient first time visited and then did not 

continue follow ups because of hardly available of the resources for optimal management 

of HCC. 

During the growth of the crop and improper storage contamination can take 

place by Aspergillus species, so attempt of the primary prevention must be minimizing the 

both sources of fungal contamination (Wild and Gong, 2010; Kew, 2004; Turner et al., 
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2005; Sudakin, 2003). In high dietary region of AFB1 intake a possible intervention to 

lower the risk of HCC by replacing the highly susceptible crop with the other one that has 

lower risk of fungal contamination. A successful approach has been studied in China by 

changing a rice based diet, which resulted in decrease AFB1 intake. However, a change in 

diet is not a feasible intervention in agriculture practices for most of the communities, in 

poor countries. By irrigation and spraying with fungicide a pre-harvest prevention could 

be attained, because fungal contamination is more susceptible in damaged plants (Kew, 

2004; Turner et al., 2005; Sudakin, 2003). Intervention can also prevent the post-harvest 

contamination by sun-drying the crop on cloth rather than the earth (Sudakin, 2003).  

Conferring the results of current study on treatment outcome of HCV 

patients with respect to AFB1 exposure revealed most of the patients i.e. 53.3% with AFB1 

exposure responded therapy against HCV whereas 46.7% patients with AFB1 exposure did 

not respond towards therapy which reflect no positive association of HCV with AFB1. 

However, regarding the treatment of patients presented with positive HCV with 

concomitant presence of AFB1, strict management should be carried out to restrict further 

progression of the disease towards possible development of HCC and cirrhosis. 

Current study represented on the basis of age, the evaluated results indicated 

that the older age participant’s had more exposure of AFB1 as compared the participants of 

younger age groups. While on the basis of gender evaluation females due to the high level 

of AFB1 exposure are at more risk to develop HCC in HCV compromise patients as 

compared to males. Other findings indicated that those participants which had more 
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exposure to AFB1 are uneducated persons, those who had poor income and live in a poorly 

constructed house. 

By assessing the routine practices of the patients, this study concludes that 

those participants eating spicy foods will have more risk to aflatoxin exposure. While 

among the participants who are eating food at home having more exposure to aflatoxin 

rather than those who are eating food outside. So this is the alarming situation for hygiene 

practices to maintain during cooking food at home. The exposure of aflatoxin also resulted 

in more occurrence among participants who do not wash hands before eating meals as 

compared to the participants washing hands before meal, this indicates that the unhygienic 

condition of the participants having exposure to aflatoxin. 

With the advancement of treatment options in chronically ill patients with 

newly Direct Antiviral Agents (DAA), brings a new hope for the sufferers.  However, the 

overall response against therapy is not satisfactory because most of the chronically infected 

individuals with HCV are unaware that they are infected. Secondly an additional obstacle 

in developing countries for treating the HCV is the high cost of these agents. Efforts which 

can prevent the infection are required globally especially in developing countries which 

includes identify persons at high risk of HCV infection and providing them with 

appropriate counseling along with proper medication. 
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CONCLUSION 

The trend observed in HCV prevalence is highly associated with sociodemographic factor 

awareness among HCV population with respect to transmission factor quiet satisfactory. It 

is also identified that high incidence of this disease is because of due to contact with 

unsterile operating instrument during surgical procedures. Patients should be maintaining 

healthy life style to avoid the exposure of high risk factors as well as exposure to Aflatoxin 

contaminated food or diet if follow the hygiene practice during storage, cooking and eating 

food. 

Interferon and antiviral therapy showed good response irrespective to existence of AFB1. 

Currently, the availability of direct antiviral therapy however being costly shows promising 

results against HCV. The majority of the population living below poverty line showed 

increase rate of HCV incidence. Therefore, measures should be taken to avoid exposure to 

the disease by educating people about the high risk transmitting factors. Non-compliance 

behavior of patients also contributed to developing HCV resistance. Hygiene practices 

should be following in daily routine works to avoid HCV and AFB1 prevalence.         
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