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Real ChallengeReal ChallengeReal ChallengeReal Challenge

Th di f f i bl iTh di f f i bl i•• The discovery of presence of transmittable virusThe discovery of presence of transmittable virus
•• This challenge appears never ending This challenge appears never ending 
•• Initial Survivor succumbs to death due to disease transmissionInitial Survivor succumbs to death due to disease transmission
•• Pakistan HBV and HCVPakistan HBV and HCV screening is mandatoryscreening is mandatory•• Pakistan HBV, and HCV Pakistan HBV, and HCV screening is mandatoryscreening is mandatory
•• HBV is now preventable through vaccination HBV is now preventable through vaccination 
•• In case of HCV effective vaccine is not available. In case of HCV effective vaccine is not available. 
•• An anti HCV negative blood may be a potential sourceAn anti HCV negative blood may be a potential source•• An anti HCV negative blood may be a potential sourceAn anti HCV negative blood may be a potential source

•• In future, blood transfusion services will face HCV as main threat if In future, blood transfusion services will face HCV as main threat if 
sensitive methods to screen blood and methods to eliminate the sensitive methods to screen blood and methods to eliminate the 
i l i l i d i d t d t d i tii l i l i d i d t d t d i tiimmunological window period are not adopted in time. immunological window period are not adopted in time. 



IntroductionIntroductionIntroductionIntroduction
•• The initial test was  enzyme immunoassay (EIA) for anti HCV (IgG). The initial test was  enzyme immunoassay (EIA) for anti HCV (IgG). 

3 i f EIA h b d l d3 i f EIA h b d l d•• 3 generations of EIAs has been developed 3 generations of EIAs has been developed 
•• Same is true for recombinant immunoblot assay (RIBA). Same is true for recombinant immunoblot assay (RIBA). 
•• Detectable levels of antiDetectable levels of anti--HCV  takes many weeks.HCV  takes many weeks.

•• HCV core antigen reduced window period up to 21.5HCV core antigen reduced window period up to 21.5--30 days. 30 days. 

•• HCV RNA detection showed promising resultsHCV RNA detection showed promising results•• HCV RNA detection showed promising results. HCV RNA detection showed promising results. 
•• Methods able to pick 5Methods able to pick 5--10 IU/ml has been devised 10 IU/ml has been devised 
•• Detect HCV RNA as early as 1Detect HCV RNA as early as 1--3 weeks post exposure.3 weeks post exposure.

•• HCV RNA testing by a sensitive and reliable method is expected to HCV RNA testing by a sensitive and reliable method is expected to 
possibly interdict and virtually prevent most if not all transfusion possibly interdict and virtually prevent most if not all transfusion 
associated HCVassociated HCV..



Blood safetyBlood safetyBlood safety Blood safety 
•• Detection of HCV RNA by sensitive method is costly Detection of HCV RNA by sensitive method is costly y yy y
•• It requires sophisticated equipment It requires sophisticated equipment 
•• Special environment, and technically experienced staff Special environment, and technically experienced staff 

R ti d il bilit i diffi ltR ti d il bilit i diffi lt•• Routine use and availability is difficultRoutine use and availability is difficult

•• The cost of blood screened through molecular methodsThe cost of blood screened through molecular methodsThe cost of blood screened through molecular methods The cost of blood screened through molecular methods 
would be beyond the reach of common people in would be beyond the reach of common people in 
Pakistan, and can prove a limiting factorPakistan, and can prove a limiting factor

•• Is it justified to screen blood through molecular methods Is it justified to screen blood through molecular methods 
in our setup?in our setup?

How safe the safe blood is?How safe the safe blood is?



Aim & ObjectivesAim & ObjectivesAim & ObjectivesAim & Objectives

•• To screen the anti HCV negative blood donors To screen the anti HCV negative blood donors 
for HCV RNA. for HCV RNA. 

•• To find out the frequency of HCV RNA in anti To find out the frequency of HCV RNA in anti 
HCV non reactive blood donor populationHCV non reactive blood donor populationHCV non reactive blood donor population.HCV non reactive blood donor population.

•• To define the association of raised hepaticTo define the association of raised hepaticTo define the association of raised hepatic To define the association of raised hepatic 
enzymes as markers of HCV infection in our enzymes as markers of HCV infection in our 
blood donor population.blood donor population.



Materials & MethodsMaterials & MethodsMaterials & Methods Materials & Methods 
•• All blood donors volunteering for blood donation  All blood donors volunteering for blood donation  gg
•• Donors interviewed as per specified proformaDonors interviewed as per specified proforma

Age between 18Age between 18--58 years58 yearsAge between 18Age between 18--58 years58 years
Weight minimum 50 kgWeight minimum 50 kg
Normal pulse, arterial blood pressure and body Normal pulse, arterial blood pressure and body 
temperaturetemperaturetemperaturetemperature
No history of cardiac, pulmonary, liver and renal No history of cardiac, pulmonary, liver and renal 
disease.disease.
N hi t f j di i tN hi t f j di i tNo history of jaundice in pastNo history of jaundice in past
No history of drug addictionNo history of drug addiction
Reactive to Anti HCV, HBsAg, HIVReactive to Anti HCV, HBsAg, HIV
Reactive to  syphilis serology or, malariaReactive to  syphilis serology or, malaria



Materials & MethodsMaterials & MethodsMaterials & Methods Materials & Methods 
•• 400 donors with ALT within the reference range400 donors with ALT within the reference range400 donors with ALT within the reference range 400 donors with ALT within the reference range 
•• 400 donors with raised ALT400 donors with raised ALT
•• Real Time Polymerase Chain Reaction (RTReal Time Polymerase Chain Reaction (RT--PCR)PCR)•• Real Time Polymerase Chain Reaction (RTReal Time Polymerase Chain Reaction (RT PCR) PCR) 
•• 5 sample mini pools5 sample mini pools



Materials & Materials & 
MethodsMethods
HCV RNA RT PCRHCV RNA RT-PCR

•• BioBio--Rad Real time PCR Rad Real time PCR 
instrumentinstrumentinstrumentinstrument

•• MiniOpticonTM System BIOMiniOpticonTM System BIO--
RAD Thermal Cycler  RAD Thermal Cycler  

•• 48 X 0.2 ml reaction module48 X 0.2 ml reaction module48 X 0.2 ml reaction module48 X 0.2 ml reaction module
•• Amplified product  measured Amplified product  measured 

as reaction progresses “real as reaction progresses “real 
time”. time”. 

•• Linear measurement between Linear measurement between 
6,000 IU/ml to 600 million 6,000 IU/ml to 600 million 
IU/ml IU/ml 
C d t t l 172C d t t l 172•• Can detect as low as 172 Can detect as low as 172 
IU/ml HCV RNA.IU/ml HCV RNA.



Materials & MethodsMaterials & Methods
Purification of HCV RNA

• In extraction tube 450 ml lysis solution was added y
• 150 ml serum of sample to be analyzed was added 
• To the ‘lysed’ sample 600 ml binding solution was added
• In a spin filter receiver tube lysed mix was filtered• In a spin filter receiver tube lysed mix was filtered

•• The spin filter was placed into a 1.5 ml elution tube The spin filter was placed into a 1.5 ml elution tube 
ll f dd df dd d•• 60 ml RNase60 ml RNase--free water was added. free water was added. 

•• Mix was incubated at room temperature for 2 minMix was incubated at room temperature for 2 min
•• Centrifuged at 6,000 x g for 1 minute.Centrifuged at 6,000 x g for 1 minute.g , gg , g

•• The elution tube containing purified RNA was placed on The elution tube containing purified RNA was placed on 
ice while waiting for amplification processice while waiting for amplification processice while waiting for amplification processice while waiting for amplification process



Materials & MethodsMaterials & MethodsMaterials & Methods Materials & Methods 
RNA quantification

ll i i f d i k l d ill i i f d i k l d i•• All pipetting steps were performed in rack placed on ice All pipetting steps were performed in rack placed on ice 
•• 40 40 μμl PCR grade water was added to lyophilized HCV/IC l PCR grade water was added to lyophilized HCV/IC 

reagent mix reagent mix 
•• Control strip was loaded on reaction base for 0.2 ml Control strip was loaded on reaction base for 0.2 ml 

tubes.tubes.
•• Sample RNA strips were placed on reaction baseSample RNA strips were placed on reaction basep p pp p p

•• Master mix was made using calculated quantity of PCR Master mix was made using calculated quantity of PCR 
grade water, dye solution, buffer, Mg sulfate, primers/ grade water, dye solution, buffer, Mg sulfate, primers/ g , y , , g , p /g , y , , g , p /
probe and RTprobe and RT--PCR Enzyme mix. PCR Enzyme mix. 

•• 5 ml aliquots of PCR grade water was added to non 5 ml aliquots of PCR grade water was added to non 
template control tubes template control tubes pp

•• 5 m l purified RNA sample was added to sample tubes.5 m l purified RNA sample was added to sample tubes.
•• Tubes were now sealed, centrifuged at 200 x g for 1 Tubes were now sealed, centrifuged at 200 x g for 1 

minuteminute



Materials & Methods Materials & Methods 
Annealing and Amplification

S i l d i l i C h lS i l d i l i C h l•• Strips were placed in Real Time PCR thermocyclerStrips were placed in Real Time PCR thermocycler

•• On screen wells were selected  On screen wells were selected  
Assigned respective number for identification Assigned respective number for identification 
Standards Standards 
Controls Controls 
SamplesSamples

•• Ramping rate was set Ramping rate was set 
•• Thermal cycles were setup Thermal cycles were setup 
•• The process of annealing and amplification was The process of annealing and amplification was 

completed in 2completed in 2--3 hours3 hourspp



DataData management and analysisg y
•• Statistical Package for Social Sciences (SPSS) version 11.0,and  13 Statistical Package for Social Sciences (SPSS) version 11.0,and  13 
•• Descriptive statistics of socioDescriptive statistics of socio demographic variablesdemographic variables•• Descriptive statistics of socioDescriptive statistics of socio--demographic variables demographic variables 
•• Means and standard deviations (SD) for quantitative variables Means and standard deviations (SD) for quantitative variables 
•• Proportions for categorical variables Proportions for categorical variables 
•• Logistic regression analysis to measure association betweenLogistic regression analysis to measure association betweenLogistic regression analysis to measure association between Logistic regression analysis to measure association between 

outcome and each independent variable. outcome and each independent variable. 

• A Logistic regression model was employed with stepwise backward 
li i ti f i ifi t i bl ith HCV t t thelimination of non-significant variables, with HCV status as the 

dependent variable. 

•• P values < 0 05 were considered as statistically significantP values < 0 05 were considered as statistically significantP values < 0.05 were considered as statistically significant.P values < 0.05 were considered as statistically significant.



R lt & Di iR lt & Di iResults & DiscussionResults & Discussion



ResultsResultsResultsResults
•• Voluntary donors Voluntary donors 31603160
•• Regretted on interviewRegretted on interview 160160 (5.06%)(5.06%)Regretted on interview Regretted on interview 160 160 (5.06%) (5.06%) 
•• Reactive to anti HCV Reactive to anti HCV 55   55   (1.83%) (1.83%) 
•• Reactive to HBsAg Reactive to HBsAg 75   75   (2.5%)   (2.5%)   
•• Detected raised ALT Detected raised ALT 400/2870     (13.93%) 400/2870     (13.93%) / ( )/ ( )

•• All donors were maleAll donors were male
•• Repeat donors Repeat donors 4.5% 4.5% 
•• First time donors First time donors 95.4% 95.4% 
•• Age Age 1818--54 years 54 years mean 27 mean 27 SD SD ++ 6.2  6.2  
•• Weight Weight 50 50 --105 kg 105 kg mean 68.36  mean 68.36  SD SD ++ 8.7 8.7 
•• H l biH l bi 13 613 6 17 /dl17 /dl 14 6814 68 SDSD ++ 0 540 54•• Hemoglobin  Hemoglobin  13.613.6--17 g/dl 17 g/dl mean 14.68 mean 14.68 SD SD ++ 0.54 0.54 
•• Serum bilirubin  Serum bilirubin  77--16 mmol/L 16 mmol/L mean 11.46 mean 11.46 SD SD ++ 1.72 1.72 
•• ALT ALT 1616--96 U/L 96 U/L mean 42.86 mean 42.86 SD SD ++ 14.84 14.84 



ResultsResultsResultsResults
•• Normal ALT groupNormal ALT groupNormal ALT groupNormal ALT group
•• Serum ALT Serum ALT 1515--41 U/L 41 U/L SD SD ++ 6.4, mean 31.5   U/L 6.4, mean 31.5   U/L 
•• Serum AST Serum AST 8 8 --52 U/L 52 U/L SD SD ++ 6.5, mean 26.19 U/L 6.5, mean 26.19 U/L 
•• Serum LDH Serum LDH 211211--637 U/L 637 U/L SDSD ++ 66 , mean 359.5 U/L66 , mean 359.5 U/L// , /, /

•• Raised ALT group Raised ALT group 
•• Serum ALT Serum ALT 4242--96U/L      SD  96U/L      SD  ++ 11.7, mean 54.3 U/L11.7, mean 54.3 U/L
•• Serum AST Serum AST 1515--63 U/L     SD  63 U/L     SD  ++ 7.11, mean 36 U/L 7.11, mean 36 U/L 
•• Serum LDH Serum LDH 171171--760 U/L SD  760 U/L SD  ++ 63.85, mean 360  U/L63.85, mean 360  U/L

•• S ALT i d i 36% f HB A ti bl d dS ALT i d i 36% f HB A ti bl d d•• Serum ALT was raised in 36% of HBsAg reactive blood donors Serum ALT was raised in 36% of HBsAg reactive blood donors 
•• Serum ALT was raised in 75% antiSerum ALT was raised in 75% anti--HCV reactive blood donorsHCV reactive blood donors



ResultsResultsResultsResults
•• HCV RNA was detected in 2 blood donors out of 400 with normal HCV RNA was detected in 2 blood donors out of 400 with normal 

ALT (0.5%)ALT (0.5%)

•• In 1In 1stst HCV RNA positive donor HCV RNA positive donor 
•• All three liver enzymes were within normal rangeAll three liver enzymes were within normal range
•• HCV RNA 3 7 million IU/ml were detected in his bloodHCV RNA 3 7 million IU/ml were detected in his blood•• HCV RNA 3.7 million IU/ml were detected in his blood. HCV RNA 3.7 million IU/ml were detected in his blood. 

•• The donor was called after 90 daysThe donor was called after 90 days
•• Repeat liver enzymes were normalRepeat liver enzymes were normal•• Repeat liver enzymes were normal Repeat liver enzymes were normal 
•• A repeat anti HCV by 3rd generation ELISA non reactive. A repeat anti HCV by 3rd generation ELISA non reactive. 
•• HCV RNA 1.3 million IU/ml of viral RNA were detectableHCV RNA 1.3 million IU/ml of viral RNA were detectable

•• In 2nd HCV RNA positive donor In 2nd HCV RNA positive donor 
•• All three liver enzymes were normal All three liver enzymes were normal 
•• HCV RNA 1.1 million IU/ml were detectedHCV RNA 1.1 million IU/ml were detected



ResultsResultsResultsResults

•• HCV RNA was detected in 1 blood donor HCV RNA was detected in 1 blood donor 
out of 400 with Raised ALT (0.25%)out of 400 with Raised ALT (0.25%)out of 400 with Raised ALT (0.25%)out of 400 with Raised ALT (0.25%)

•• ALT ALT 68 U/L68 U/L
•• ASTAST 40 U/l40 U/l•• AST AST 40 U/l  40 U/l  
•• LDH LDH 334 U/l 334 U/l 
•• HCV RNA 0.3 million IU/mlHCV RNA 0.3 million IU/ml
•• No risk factorNo risk factorNo risk factorNo risk factor



DiscussionDiscussionDiscussionDiscussion

Cost effects
StudyStudy YearYear Samples    Minipool    Prevalence  PlaceSamples    Minipool    Prevalence  Place
Our studyOur study 20082008 800800 55 0 37% Pakistan0 37% PakistanOur study Our study 20082008 800800 55 0.37%     Pakistan0.37%     Pakistan

Seme Seme 2007     6432 2007     6432 24 24 0.28% 0.28% LjubljanaLjubljana

BamagaBamaga 20072007 32883288 NilNil 1%1% Saudi ArabiaSaudi ArabiaBamaga  Bamaga  2007 2007 3288 3288 NilNil 1%  1%  Saudi ArabiaSaudi Arabia
Palomäki P  Palomäki P  20052005 232,600      96232,600      96 0.04%0.04% FinlandFinland
Forcić D Forcić D 2005   2005   2647  2647  NilNil 0.45% 0.45% CroatiaCroatia
K lK l 20052005 29122912 88 0 38%0 38% N th l dN th l dKoppelman  Koppelman  2005 2005 29122912 88 0.38%     0.38%     Netherlands Netherlands 
Chiquete E  Chiquete E  20052005 100100 NilNil 1%1% MexicoMexico



DiscussionDiscussionDiscussionDiscussion
Cost effects

Parameter Cost Rupees   Cost US Dollars

Screening one blood bag for HCV RNA 3,600/00 47/00
Screening mini pool of 5 samples 750/00 9.5/00
Screening mini pools of 10 samples 400/00 5.2/00
Screening mini pools of 50 samples* 75 /00 1.0
Treatment of one missed case 150,000/ 1950/00

No of samples in minipool may be decided considering seroprevence of virus
*Limit calculated / recommended by WHOy



DiscussionDiscussionDiscussionDiscussion
Cost effects
• The core issue is HCV RNA screening requires:

Specially designed laboratory environment 
Costly equipment 
D t d t i d t ffDevoted trained staff. 
Test can not run as stat
Minimum size of 8 mini pools / batch to keep it cost effective.
Beyond the reach of most blood banking facilitiesy g
Not possible at town health facilities

• If possibility of HCV RNA screening is excluded at this stage
Lik l t t f f bl dLikely to transfuse unsafe blood
Finally to embark on HCV RNA screening.

• Ways and means to centralize the system may be required in futureWays and means to centralize the system may be required in future
after study of risk over benefit ratio



Shortcomings & LimitationsShortcomings & Limitationsgg
•• The study was based on screening of 800 samples The study was based on screening of 800 samples 

(Statistically estimated sample size 650 samples) (Statistically estimated sample size 650 samples) 
N i f ll d l i f hN i f ll d l i f h•• Not representative of all donor population of the country.Not representative of all donor population of the country.

•• Study belongs to low seroprevalence region of country.Study belongs to low seroprevalence region of country.
•• Donors with raised ALT were not followed for occult HCVDonors with raised ALT were not followed for occult HCV
•• Not evaluated for non viral causes of raised transaminasesNot evaluated for non viral causes of raised transaminases•• Not evaluated for non viral causes of raised transaminases.Not evaluated for non viral causes of raised transaminases.
•• HBV as a cause of raised ALT  was not brought into consideration. HBV as a cause of raised ALT  was not brought into consideration. 
•• The limitations of study should not undermine the importance of The limitations of study should not undermine the importance of 

HCV RNA screening in Pakistan. Rather should open more research HCV RNA screening in Pakistan. Rather should open more research g pg p
avenues.avenues.

•• A risk of HCV transmission in 1 in 266 transfusions is alarmingA risk of HCV transmission in 1 in 266 transfusions is alarming
Th i k i 3 ti if bl d b d tTh i k i 3 ti if bl d b d t•• The risk increases 3 times if blood bags are used to prepare The risk increases 3 times if blood bags are used to prepare 
componentscomponents



ConclusionsConclusions

•• 1.1. Prevalence of HCV RNA in blood donors is Prevalence of HCV RNA in blood donors is 
0.5% out of 400 normal 0.5% out of 400 normal and 0.25% in raised and 0.25% in raised 
ALT ti HCV ti bl d dALT ti HCV ti bl d dALT anti HCV non reactive blood donors.ALT anti HCV non reactive blood donors.

•• 2.2. Study represents of a cross section of donor Study represents of a cross section of donor 
population with apopulation with a relatively small sample sizerelatively small sample sizepopulation with a population with a relatively small sample size, relatively small sample size, 
but raises the question for further but raises the question for further studies. studies. 

•• 33 There is a poor correlation between raisedThere is a poor correlation between raised•• 3.3. There is a poor correlation between raised There is a poor correlation between raised 
ALT and prior seropositive ALT and prior seropositive HCV RNA in donors.HCV RNA in donors.



Search for state of Search for state of 
the art facilities to the art facilities to 

screen bloodscreen bloodscreen blood screen blood 
& & 

Existing simpleExisting simpleExisting simple Existing simple 
devoted affordable devoted affordable 

measuresmeasures

shall go side by sideshall go side by side
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