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Abstract 

The necessity and importance of blood donation well  known like in thalassemia, leukemia, lymphoma, patients on 
chemotherapy and after massive hemorrhage from trauma etc.but it’s transfusion can also lead to some major health 
problems like transmission of infectious diseases such as syphilis and so on. To prevent transmission of infectious 
diseases through blood transfusion its screening is performed everywhere. For this purpose, a research study is carried 
out during January 2019 to April 2019 at Mardan medical complex and Mardan teaching institute (MMC-MTI) Mardan 
KP, Pakistan. The specimens were collected from 625 blood donors with 619 males and 06 females. The samples were 
sent to the serology section of the pathology department for the diagnosis of syphilis through architect syphilis TP. The 
sero-prevalence of syphilis and the variation of prevalence in the previous and recent study were the objective of this 
research. It has found that only 06 male individuals are found to have syphilis infection while there is no such case 
reported in female individuals. So the overall sero-prevalence and sero-prevalence in male individuals were the same 
as 0.96%. The most positive cases were in the age group 38-74 years of age individuals. Which is the most sexually 
active age and it is reported that 1.8% of the sero-prevalence is found. The  seroprevalance of syphilis in A- blood group 
was 5.5%, B+ patients had 1.56%, and with O+ patients it was 1.16%. From the results and analysis, the sero-prevalence 
of syphilis in the area and population where the study performed are at more risk of syphilis because per annual 0.30 
increases is recorded by comparing the recent results with previous studies. As with the passage of time people are 
educated so we cannot say that it is because of the lack of awareness no also. So the opinion is that the lifestyle, social 
interaction of people with one another and carelessness in sexual intercourses is the main risk factors responsible for 
this increase in sero-prevalence of syphilis.   
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1. Introduction 

Safe blood transfusion is necessary to neglect the transmission of many infectious diseases but it is a great challenge to 
the whole world. A study performed atPakistan the prevalence of transfusion of transmissible infection in blood donors 
were carried out. They reported that 2.1% of individuals were having syphilis in which the majority of individuals were 
married. The occurrence of syphilis in adults is 0.025% and it affects 5.6 million people per year1. A Research study 
performed in the same population and area by in which they reported the prevalence of syphilis in blood donors up to 
0.63% that is slightly less than the current study which is 0.93%. Another study performed at the same area and 
population, their data were also collected from the same hospital as the current data is collected. They reported the 
sero-prevalence of syphilis in the blood donor 0.68%2. The epidemiology of Syphilis is reported differently but 
approximately, annually 100,000 individuals die from syphilis while 12 million cases are reported yearly. Only 0.05% 
of the blood donors found to have syphilis3. About 0.51% of blood donors from Thalassery India are diagnosed through 
ELISA that they were infected by  Treponema pallidum4. The study performed at Gujarat India show that 0.25% of blood 
donors were seropositive with syphilis. The study performed at Faridpur Bangladesh in 2017 showed that 2% of the 
blood donors have syphilis that belongs mostly from the Islam religion.  0.49% of the sero-prevalence is reported by at 
Kathmandu valley Nepal. The sero-prevalence of syphilis in blood donors has been detected in 0.168% in blood donors 
of Turkey diagnosed through PCR and VDRL. Another study performed at (turkey) in which they diagnosed the sero –
prevalence of syphilis in 0.198% of individuals through VDRL and TPHA tests. About 0.3% of the prevalence is reported. 
They further aided there result as an alarming situation for the health departments. The sero-prevalence of syphilis 
reported that 20% of blood donors have syphilis in which the large number of male up to 88% infected while female 
individuals are infected up to 20%5. There is also reported by Liu et al., 2019 at chengdu china that 0.97% of blood 
donors have confirmed syphilis but they have no infection of HIV, HBV and HCV. In (southeastern china) 0.37% of 
individuals are diagnosed to have syphilis infection through different serological tests like ELISA, TPPA and TRUST. The 
transmission of syphilis occurs through various routes such that it can be transmitted through direct contact with the 
infected person or transmitted from mother to fetus via placenta. It can also transmit rarely through blood transfusion. 
The volunteer blood donors of Israel were found to have syphilis up to 0.047%. The blood donors of United States of 
America who donated their blood for the first time were also evaluated to have syphilis and the prevalence was 0.05%6. 
ow prevalence is reported at (Mali South Africa) by Aude et al in 2019 that is 0.04% in blood donors. The anaerobic 
spirochete bacteria Treponema pallidum is causing a disease known as syphilis that transmits through close contact 
and sex.This  greatly affect the developing countries and the sero-prevalence of syphilis in 23.5% of blood donors in 
south western Soudan. Syphilis is the most sexually transmitted health problem that affects the overall world and 7.5% 
of the blood donors at Accra, Ghana. The blood donors of magnolia have 2% of confirmed syphilis prevalence. In 2016 
the prevalence of syphilis at southern Brazil was 0.70% while in 2015 and 2014 the prevalence was 0.57% and 0.3%7. 
A very less prevalence of syphilis is reported by Mona et al in 2015 that 0.028% of blood donors are infected by 
Treponema pallidum. The results are obtained from the data of anti Treponema pallidum antibodies diagnosed through 
serological tests. The prevalence is 0.031% in the blood donors of Italy. Huge number of the population is screened out 
at the state of Piaui northeastern Brazil in which 1.76% blood donors identified to have syphilis8.   

Objective 

This research study is the most sophistiocated article used to find out the variation between previous and current 
research studies regarding the prevalace of syphilis in blood donors and to co relate the prevalence with respect to 
different blood groups. The aim of the study is study is to find the sero-prevalence of syphilis in blood donors at district 
Mardan.  

2. Material and method 

The present study is performed in Mardan district of province Khyber Pakhtunkhwa Pakistan. The participants of the 
research study were the blood donors who visited the blood bank of Mardan medical complex and medical teaching 
institute (MMC-MTI). Different materials and reagents were used in the analysis and diagnosis process in which 
architect syphilis TP, blood bag, disposable syringes, gel tube, centrifuge machine, micropipette and yellow tips are 
included. While performing the diagnosis process reagents that were used are micro particles, conjugate and assay 
diluent, pre trigger solution, trigger solution and wash buffer.  
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2.1. Specimen collection 

The blood was collected from the blood donors and transferred to the serology section of the laboratory for screening. 
For diagnosis of syphilis 3-5 ml of blood were taken in a gel tube and centrifuge for 5-10 minutes at 4000 rpm. The 
serum from the gel tube was collected in a serum cup which was ready to lead to the architect.  

2.2. Methodology 

The serum was collected in a gel tube and put into a serum cup. While starting the architect machine the reagents were 
loader before the test. The serum cups were put in a rack and added to the order in the architect for syphilis test. Wait 
for the result for up to 30-40 minutes and read the led screen of the architect and compare the results with normal 
values. The non-reactive sample results are <1.00 S/CO while the reactive sample results are ≥1.00 S/CO.  

3. Results 

Table no. 1 is related to the results of overall individuals from whom the data were collected. There were a total of 625 
samples in which 06 samples showed positive results so the overall sero-prevalence of syphilis in blood donors is 0.96%. 
The sero-prevalence is shown in the table with respect to different variables. Both the male and female gender were 
included in the research study. The male individuals were most in number up to 619 which is 99.04% of the total sample 
size and 06 individual samples were positive. So all positive samples were collected from male individuals so the 
prevalence of syphilis is 0.96%. Only 06 which is 0.96% of the total sample size samples were collected from the female 
individual all were negative. The age of the population also varies differently. Four classes were arranged in the class 
interval of 10. In the first class the individuals were 18-27 years old. 360 individuals existed in this class in which 04 
samples showed positive results and the prevalence is 1.11%. The second class of individuals was composed of 28-37 
years of age. 200 samples were collected from this class in which only 01 samples show positive results and the 
prevalence is 0.5%. Individuals of 38-47 years old exist in the third class from which 55 samples collected in which 01 
samples show positive result the prevalence is 1.8%. Individuals having age above 48 were placed in the fourth class 
from which 10 samples were collected and all the samples were negative.  

Table 1 Demographic variables of reactive and non-reactive Blood donors 

Variables   Total   Positive  Percentage  

Overall samples  625  06  0.96%  

Gender    

Male   619 (99.04%)  06  0.96%  

Female   06 (0.96%)  00  00%  

Age    

18-27  360  04  1.11%  

28-37  200  01  0.5%  

38-47  55  01  1.8%  

48-above   10  00  00%  

Marital status   

Married   364  05  1.37%  

Unmarried   261  01  0.38%  

Donation    

Voluntarily   149  02  1.34%  

Replacement   476  04  0.84%  
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Table no.2 and figure 1 is the data and result of seroprevalence of syphilis with respect to the blood group of the donor. 
All the 08 blood groups are included in the research study in which about 154 were collected from the individual having 
A+ blood group but no sample showed a positive result. Most samples that were collected from the individual having 
B+ blood group and most of the positive samples were also in this blood group which were 0.3 and the prevalence is 
1.56%.  50 samples were collected from the individual having AB+ blood group and all the samples were negative. There 
were 172 individuals having blood group O+ and 02 samples from this group were positive so the prevalence is 1.16%. 
18 individuals have A- blood group in which 01 samples were positive so the prevalence is 5.55% in this blood group. 
17 individuals belonged to the B- blood group and all were negative. About 06 samples were collected from the 
individual having AB- blood Groups all were negative. From O- Blood group donors 16 samples were screened and all 
were negative. 

Table 2 Sero-prevalence of syphilis on basis of donor blood group by taking the numbers of patients present, number 
of positive cases and their different percentages summarzed.  

Blood Group  Total  Positive  Percentage   

A+  154  00  00%  

B+  192  3  1.56%  

AB+  50  00  00%  

O+  172  2  1.16%  

A-  18  1  5.55%  

B-  17  00  00%  

AB-  06  00  00%  

O-  16  00  00%  

 

 

Figure 1 Relationship and prevalence of Syphilis in different blood group people: X axis show blood group and Y axis 
show prevalence in the form of percentage.  A- negative blood group had more prevalence of syphilis could be 

incidental or could be due to some other mechanism yet to be revealed, this graph emphasize the relationship of sero 
prevalence which is more in A- but less in other blood group to be the point  of future research.  

Table no. 3 and Figure 2. Represent the results reported by different authors in other local cities of Pakistan which show 
a comparison with this result.  
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Table 3 Comparison of the current study with other local studies 

Author  Year of study  Place of study  Result of syphilis+  

Faheem anwar et al  2018  Mardan  0.68%  

zeeshan et al  2018  Mardan   0.63%  

Akhter et al  2018  Multan  0.52%  

Jiskani et al  2019  Hyderabad  2.44%  

Saeed et al  2017  Lahore  1.55%  

Ruqqia and asma  2019  Faisal abad  1.10%  

Kamran et al  2017  Bahawalpur  1.2%  

Usman waheed et al   2012  Isalm abad  0.89%  

Maria and Farheem 2017 Karachi   15.14% 

 

 

Figure 2 Comparison of the current study with other local studies in terms of relative prevalance X axis shows names 
of cities and Y axis shows percentage of  prevalence of syphilis. 

4. Discussion 

It is the compulsion of humankind to transfuse the blood from one to another in many cases like surgery, pregnancy, 
surgical emergency, thalassemia patients and so on. But on the other side blood transfusion can also lead to several 
other problems like transmission of infectious diseases if proper screening and diagnosis is not performed and it is a 
challenging issue of health10. During these cases the estimated requirement of blood bags is about 1.5 million bags per 
year in different private and public hospitals. The requirement is mostly to cover by itself the patients such as to 
exchange the blood with the friend and relatives while few are voluntarily donating the blood. It is reported that blood 
transfusion is the most common and easy route of transmission of many infectious diseases like HBV, HCV, HIV, syphilis, 
malaria and so on. To ensure the safe blood transfusion different serological tests are performed before the transmission 
of blood11.  

In this current research study the screening of blood is performed before the transfusion in which the diagnosis of 
syphilis is included. Over all 625 blood donors are in this research study and their sero-prevalence of syphilis is the aim 
of study. From the laboratory examination and result 06 donor’s blood were found positive for syphilis and the overall 
sero-prevalence of syphilis is 0.96%. The overall seroprevalence is slightly higher than the study performed by 0.63% 
and 0.68% at the same study area and population in 2018. This indicates that the prevalence has increased in one year 
up to 0.30% which is a clear indication that the lifestyle of people are changing with the passage of time in this area 
which increased the risk factor of syphilis. About the same sero-prevalence is reported in 2012 at Islamabad Pakistan 
which is 0.89%12. The recent sero-prevalence of this research study is also similar with results performed recently in 
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2019 at chengdu southeastern china. They reported that 0.97% of the blood donors are found to have syphilis. The 
climate of this research area is similar with this research area and that can also be a reason for this similarity. The 
seroprevalence is less than the results of which is respectively 2.08%, 2.44% and 1.55%. It shows that the current 
research study is less at risk of syphilis.   

The current sero-prevalence is less than the prevalence reported by in 2014 at southwestern Soudan that is 23.5% 
which is a very huge number. The prevalence of syphilis in female individuals was 0.0% in this recent research study 
but male individuals were found to have 0.96% syphilis infection which is the same with prevalence reported in 2017 
in Iraq. It showed that 0.91% of male individual have syphilis infection. She also further aided that this prevalence in 
male is due to no awareness about the infectious disease and its risk factors like homosexuality. The current prevalence 
is slightly less than the prevalence reported in 2016. About 1.85% of the male have syphilis infection at Lahore Pakistan. 
They found that only 0.21% of the male individuals were reactive for the syphilis. The sero-prevalence of syphilis with 
respect to the age of donors varies differently such as in age group 18-27 the prevalence of syphilis is 1.11% which is 
similar with the prevalence that is 1.1% in blood donors of age 18-20 years. They reported that individuals having age 
1827 years are found to have syphilis about 2%. While the current prevalence of syphilis at age 18-27 years is high than 
the results reported by sadia sultan et al., 2016 which is 0.5%. The prevalence at age group 28-37 years is 0.5% in the 
current research study which is slightly similar with the prevalence 0.6% reported by parajpati et al., 2018 at Gujarat 
India. The current prevalence at age group 28-37 years is less that the prevalence reported by Boldtsetsg et al., 2014 at 
Mongolian Blood donors which is 4%. The highest prevalence in this research study is reported at the age group 38-47 
years which is 1.8%. Approximately the same prevalence up to 1.67% is reported13. This recent prevalence is high than 
the prevalence reported by Bishnu et al., 2012 in Nepal. But this prevalence is less than the results found by Aine et al., 
2018 in Brazil which is 3.37%14.  

The prevalence of syphilis in volunteer blood donors is 1.34% this recent prevalence is about the same with the results 
of Olokaba et al., 2009 in Nigeria which is 1.2%. The current prevalence is less than the results reported by Diarra et 
al.2009 in Turkey which is 0.3%15. The prevalence of syphilis in the blood donors that donate their blood for 
replacement was 0.84% which is about the same with the prevalence of Misganaw, 2016 which is 0.7%. The current 
prevalence is higher than the prevalence of Garg et al., 2001 at western India which is 0.23%16. In this current research 
study the prevalence of syphilis based on marital status was also reported in which 1.37% of married individuals have 
syphilis infection17. The prevalence in unmarried or single individuals is low in this research study which is about 0.38%. 
This recent prevalence in unmarried individuals is about the same as the prevalence reported by song et al., 2014 at 
western china18.  

5. Conclusion 

It is concluded from the results and comparison of this study with previous studies that the sero-prevalence of syphilis 
in blood donors in Mardan is still less as compared to other cities of Pakistan especially in Karachi but the area where 
the current research study is performed is more under risk of syphilis infection. About 0.30% per annual increase in the 
prevalence of syphilis is recorded by comparing the current study with the previous studies. In previous studies lack of 
awareness of masses about the infection were indicated but with the passage of time people are educated and aware. 
So the opinion is that the lifestyle of the research area’s people changed socially which increased the risk factors for this 
infection such as close interaction with the infected male and female person and carelessness in sexual intercourses.  
The study reveals interesting relationship of seroprevalance of syphilis in blood group A-, which is needed to researched 
in future.  
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