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ABSTRACT 

Prostate cancer is one of the world’s major killers and has a high morbidity 

and mortality rates. The aim of this study is to assess the specificity and 

sensitivity of different markers used in the diagnosis of prostate cancer. 

A cross sectional study conducted during the period from January 2011 to 

July 2013 to determine and evaluate the serum levels of early prostate cancer 

antigen-2, prostate specific antigen and prostatic acid phosphatase as 

diagnostic markers for prostate cancer in Sudanese patients. Two hundred 

Sudanese with prostate tumor (132 with prostate cancer and 68 with benign 

prostate hyperplasia) were selected as a test group from two teaching 

hospitals (Omdurman and Suba) in Khartoum state, Sudan. The test group 

was compared with a control group which included 100 apparently healthy 

male volunteers. Blood specimens were collected from both groups, and the 

serum levels of early prostate cancer antigen-2, prostate specific antigen and 

prostatic acid phosphatase were determined. Age of the test group was 

matched with the control group. 

 The serum levels of early prostate cancer antigen-2 was measured using 

sandwich ELISA and the serum levels of prostate specific antigen was 

measured using Full automated analyzer (Elecsys 2010). Serum prostatic 

acid phosphatase was measured using a spectrophotomeric technique. 

Statistical Package for Social Science (SPSS version 17) computer software 

was used for data analysis. 
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The results of this study revealed significant elevated means of the serum 

levels of early prostate cancer antigen-2, prostate specific antigen and 

prostatic acid phosphatase of the test group when compared with the control 

group. 

The results of this study also indicate higher sensitivity, specificity, positive 

predictive value and negative predictive value for early prostate cancer 

antigen-2 (93.2%, 88.2%, 93% and 86%) respectively when compared to 

prostate specific antigen (67%, 66%,79% and 52%) respectively; whereas 

for the prostatic acid phosphatase  were found to be (36%, 54%, 60% and 

30%) respectively. 

The results of this study also indicate significant elevations of the means of 

the serum levels of early prostate cancer antigen-2 and prostate specific 

antigen among the four different stages of prostate cancer among prostate 

cancer patients.  

The means of the serum levels of early prostate cancer antigen-2; prostate 

specific antigen and prostatic acid phosphatase in the results of this study 

were significantly increased among patients with prostate cancer when 

compared with control group. 

  The results of this study showed that the means of the serum levels of early 

prostate cancer antigen-2 and prostate specific antigen were significantly 

raised in patients with late stages when compared with those in early stages 

of prostate cancer. Whereas no significant different in the mean serum levels 

of prostatic acid phosphatase. 

  The current study indicates significant weak positive correlations between 

the duration of the prostate cancer since detection (in years) and the serum 
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levels of early prostate cancer antigen-2, prostate specific antigen and 

prostatic acid phosphatase.  

In conclusion; the current study indicates that; measuring the serum levels of 

EPCA-2 is the most important, specific and sensitive marker for evaluation 

of prostate cancer, because its mean serum levels was significantly raised 

among patients with prostate cancer and positively correlated with the 

duration of cancer and more specific and sensitive when compared to 

prostate specific antigen and prostatic acid phosphatase. So it is 

recommended that; EPCA-2 can be used as a prognostic marker, for early 

prediction and follow up in patients with prostate cancer. Prostate specific 

antigen can also be used as a predictive and diagnostic marker but it is less 

sensitive and specific compared to EPCA-2. 
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 @ABBBBBBBCوEFGن ا@JEBBBBBBBC EBBBBBBBFAKLا ت NBBBBBBBO اPBBBBBBBQواRGاض اEBBBBBBBO  ىUABBBBBBBVO WBBBBBBBXY ZBBBBBBBX[@\Gا Z]BBBBBBBV]^E

_G@BBBBBKGتو ا@BBBBB]`UGوا Z]BBBBBaاEObا NBBBBBO WG@BBBBBY لPBBBBBKO ذو . _]BBBBB]\[ UBBBBBه ZBBBBBCراPGا ghBBBBBه NBBBBBO فPBBBBBjGا

PLPkAGت ا@ACوEFGن ا@JEC l]mn[ W` ZOPmAVoGا ZpXAmoGا q^rPXG Z]C@VkGوا.  

 xBBBBBBLEy2011  WBBBBBBAQUBBBBBB]GUL 2013 هghBBBBBB اPGراZBBBBBBC اWBBBBBB` ZBBBBBB]Kw\oG اEBBBBBBApGة EL@BBBBBBtL N]BBBBBBu @BBBBBBO أ

} اWBBBBBBBB}okG اEFGوW[@ABBBBBBBBC واPBBBBBBBB}AVoG اEFGوW[@ABBBBBBBBC [|L{BBBBBBBB_ اpBBBBBBBBCUpG@]إLUABBBBBBBBVO _LUBBBBBBBB\AG@ت 

   EBBBBBBB~FoGت ا@ABBBBBBBCوEFGن ا@JEBBBBBBBC PBBBBBBB}AVOو WYUBBBBBBBtGم   2اPBBBBBBBGا qBBBBBBB�O WBBBBBBB`NBBBBBBBO  WBBBBBBBaEoGا

 JEBBBBBBBBBBBVG Z]BBBBBBBBBBB�]mn[ اتEBBBBBBBBBBB��oت آ@ABBBBBBBBBBBCوEFGا _mBBBBBBBBBBB}Au N]u@BBBBBBBBBBB�oGا  N]]|داUBBBBBBBBBBBVGن ا@

  .اEFGوAC@ت

NBBBBBBBBBO )132  _jLPBBBBBBBBBG اUBBBBBBBBBVGدا|[[N اu@BBBBBBBBB�oG[mBBBBBBBBB}Au N_ اEFGوABBBBBBBBBC@ت    200]BBBBBBBBB_ إ�BBBBBBBBB]A@ر  

آZBBBBBBBBBYUo�o إ�BBBBBBBBBFA@ر jLPBBBBBBBBBG(    NBBBBBBBBBO_ ورم EuوABBBBBBBBBC@ت JEBBBBBBBBBC68   PBBBBBBBBB]oQ@ن EuوABBBBBBBBBC@ت و 

U� �BBBBBB]Qر|xBBBBBB  ) اUBBBBBBVGدان(اZBBBBBBLrUu ZBBBBBB]o]XKAG اUBBBBBBJEmGم   ) اPBBBBBBOرO@ن وpBBBBBBnAVO) @uUBBBBBBC[@ ت 

   _BBBBBBBBB}[ Zwu@BBBBBBBBBa ZBBBBBBBBBYUo�O �BBBBBBBBBO ZBBBBBBBBBYUo�oGا ghBBBBBBBBB100ه NBBBBBBBBBO ل@BBBBBBBBByEGا  N]YUBBBBBBBBBwAoGا

  .اk�r@ء

      BBBBOو N]AYUBBBBo�oGا �BBBBآ NBBBBO مPBBBBGت ا@BBBBt]Y �BBBBoy _BBBB[N      qBBBB�O ت@LUABBBBVO PBBBBLPk[ _BBBB[ _BBBBإ� _L{BBBB|

[@pBBBBBBBBBBCUpGا]     PBBBBBBBBBB}AVOو WYUBBBBBBBBBBtGا W[@ABBBBBBBBBBCوEFGا PBBBBBBBBBB}AVoGوا W[@ABBBBBBBBBBCوEFGا WBBBBBBBBBB}okGا {

 EBBBBBB~FoGت ا@ABBBBBBCوEFGن ا@JEBBBBBBC2.     ZBBBBBBYUo�O ر@BBBBBBoYأ xBBBBBB\u@J ZBBBBBBCراPGا ghBBBBBBه WBBBBBB` �BBBBBB|أ @BBBBBBoآ

  .oY@ر اZYUo�oG اZwu@}Gأ�FA@ر bا

BBBBBBBBBBB]� _BBBBBBBBBBB[   EBBBBBBBBBBB~FoGت ا@ABBBBBBBBBBBCوEFGن ا@JEBBBBBBBBBBBC PBBBBBBBBBBB}AVO 2@س u�  �ALوPtBBBBBBBBBBBVGام اPmABBBBBBBBBBBC

و]BBBBBBBB]� _BBBBBBBB@س اAVoG{PBBBBBBBB اEFGوW[@ABBBBBBBBC اPmABBBBBBBBC�u WYUBBBBBBBBtGام اqBBBBBBBBXkoG       ، (ELISA)إBBBBBBBBLr}ا

  �L{BBBBBBB~]Gإ qBBBBBBBO@~Gا WBBBBBBBGr2010 (ا(   _BBBBBBB[س ا  إو@BBBBBBB]� ز@BBBBBBBjy امPmABBBBBBBCR   Z]^UBBBBBBB}Gف ا@BBBBBBB]J

PmABBBBBBBBBBCم �O@BBBBBBBBBB|Eu اZBBBBBBBBBBO{kG  إو. } اG[EوABBBBBBBBBBC@]W اL{BBBBBBBBBB|@[]WBBBBBBBBBB}okG_ اpBBBBBBBBBBCUpGإBBBBBBBBBB]\G@س 

  .q]XkAG ZY@oAy اUXKXG Z]^@�Qb�^@AtGم اbا
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�EBBBBBBjت هhBBBBBBة اPGراZBBBBBBC زBBBBBBL@دة ذات دZBBBBBBGr إwBBBBBBCUAO WBBBBBB` Z]^@BBBBBB�Q@ت LUABBBBBBVO@ت qBBBBBB�O        أ

  EBBBBBBBBB~FoGت ا@ABBBBBBBBBCوEFGن ا@JEBBBBBBBBBC PBBBBBBBBB}AVO2    _L{BBBBBBBBB|وإ WYUBBBBBBBBBtGت ا@ABBBBBBBBBCوEFGا PBBBBBBBBB}AVOو

�BBBBBBBBBFA@ر O PBBBBBBBBBtY\@ر|b �BBBBBBBBBO @BBBBBBBBBjAاpBBBBBBBBBCUpG@][} اEFGوABBBBBBBBBC@]W اZBBBBBBBBBYUo�O WBBBBBBBBB` WBBBBBBBBB}okG ا 

Zwu@}Gا ZYUo�oGا.  

اG\[ZBBBBBo اZBBBBBL�FtAG  ، اPBBBBBLPkAG، ر]BBBBBp@ع اZ]BBBBBC@VkG إ إBBBBBA| WBBBBBG@^� هghBBBBB اPGراZBBBBBC اBBBBB�    @BBBBB}L@رتأو

  ZFG@BBBBBBBBVGوا ZBBBBBBBBFyUoGا  EBBBBBBBB~FoGا @[@ABBBBBBBBCوEFGن ا@JEBBBBBBBBC PBBBBBBBB}AVoG2   xBBBBBBBB|@آ PBBBBBBBB93.2و�  % ،

PBBBBBBBBB}AVO اEFGوABBBBBBBBBC@ت O PBBBBBBBBBtY\@ر|WBBBBBBBBBXY �BBBBBBBBBO @BBBBBBBBBjA اUBBBBBBBBBAGاWG %  86و % 93، %  88.2

WYUBBBBBBBBBBtG52و% 79، %66، %67 ا % WGاUBBBBBBBBBBAGا WBBBBBBBBBBXY ،   WBBBBBBBBBBGا ZFBBBBBBBBBBVtG@u @BBBBBBBBBBOا _L{BBBBBBBBBB|إ

{][@pCUpGا[@ABBBBBBBBBBBBCوEFGاW    xBBBBBBBBBBBB|@آ PBBBBBBBBBBBB\` WBBBBBBBBBBBB}okG30و% 60، %54و %36ا % WBBBBBBBBBBBBXY

WGاUAGا.  

    qBBBBBB�O ت@wBBBBBBCUAO WBBBBBB` Z]^@BBBBBB�Qإ ZBBBBBBGrدة ذات د@BBBBBBLز  WBBBBBBGا ZBBBBBBCراPGا ghBBBBBBه �^@BBBBBBA| E]BBBBBBn[و

   EBBBBBB~FoGت ا@ABBBBBBCوEFGن ا@JEBBBBBBC PBBBBBB}AVO NBBBBBBO qBBBBBB2آ    PBBBBBBtY WYUBBBBBBtGت ا@ABBBBBBCوEFGا PBBBBBB}AVOو

  qBBBBBBBBQاEoGا WBBBBBBBB` @BBBBBBBBjA|ر@\ORو اEFGن ا@JEBBBBBBBBVG ZBBBBBBBBpXAmoGا ZBBBBBBBBKuتر@ABBBBBBBBC   WBBBBBBBBaEoGى اPBBBBBBBBG

  .اJEVu N]u@�oG@ن اEFGوAC@ت

      EBBBBBBBB~FoGت ا@ABBBBBBBBCوEFGن ا@JEBBBBBBBBC  PBBBBBBBB}AVO qBBBBBBBB�O NBBBBBBBBO qBBBBBBBBت آ@wBBBBBBBBCUAO2  PBBBBBBBB}AVOو

     ghBBBBBBBBه �^@BBBBBBBBA| WBBBBBBBB` WBBBBBBBB}okGا W[@ABBBBBBBBCوEFGا {][@pBBBBBBBBCUpGا _L{BBBBBBBB|و إ WYUBBBBBBBBtGت ا@ABBBBBBBBCوEFGا

 ZBBBBBCراPGأا        N]u@BBBBB�oGا WBBBBBaEoGا WBBBBB` ZBBBBBLUtKO ZBBBBBGrدة ذات د@BBBBBL{G اEBBBBB��O xBBBBBwY  ن@JEBBBBBVu

  .O PtY\@ر|�O @jA اZYUo�oG اZwu@}G اEFGوAC@ت

BBBBB}L@ ا�EBBBBBjت |BBBBBA@^� هghBBBBB اPGراZBBBBBC زBBBBBL@دة ذات دwBBBBBCUAO WBBBBB` ZBBBBBLUtKO ZBBBBBGr@ت qBBBBB�O           أو

EBBBBBBBBBB~FoGت ا@ABBBBBBBBBBCوEFGن ا@JEBBBBBBBBBBC2   WBBBBBBBBBBaEoGا WBBBBBBBBBB` WYUBBBBBBBBBBtGت ا@ABBBBBBBBBBCوEFGا PBBBBBBBBBB}AVOو

    WBBBBBBaEoGا �BBBBBBO @BBBBBBjA|ر@\O PBBBBBBtY ةE��BBBBBBAoGا qBBBBBBQاEoGا WBBBBBB` ت@ABBBBBBCوEFGن ا@JEBBBBBBVu N]u@BBBBBB�oGا

�EBBBBBBBBjت |BBBBBBBBA@^� هghBBBBBBBB  أآWBBBBBBBB`، @BBBBBBBBo اEoGاqBBBBBBBBQ اE~FoGةاJEBBBBBBBBVu N]u@BBBBBBBB�oG@ن اEFGوABBBBBBBBC@ت 

��ABBBBBBBف ذو د�BBBBBBBCUAO WBBBBBBB` ZBBBBBBBLUtKO ZBBBBBBBGr إ|L{BBBBBBB_ اpBBBBBBBCUpG@      إاPGراPBBBBBBBY  ZBBBBBBBCم وUBBBBBBByد   [ {]

    WBBBBBBB` ت@ABBBBBBBCوEFGن ا@JEBBBBBBBVu N]u@BBBBBBB�oGا WBBBBBBBaEoGا ZBBBBBBB|ر@\O PBBBBBBBtY WBBBBBBB}okGا W[@ABBBBBBBCوEFGا
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 qBBBBBBBBQاEoGا WBBBBBBBB` ت@ABBBBBBBBCوEFGن ا@JEBBBBBBBBVu N]u@BBBBBBBB�oGا WBBBBBBBBaEoGا �BBBBBBBBO ةE��BBBBBBBBAoGا qBBBBBBBBQاEoGا

  .اE~FoGة

 @BBBBBB}Lرت أوا@BBBBBB� WBBBBBBGا ZBBBBBBCراPGا ghBBBBBBه �^@BBBBBBA| BBBBBB��Y دUBBBBBByو Z]^@BBBBBB�Qإ ZBBBBBBGrط ذات د@BBBBBBF[إر Z

ZBBBBBBFyUOو Zp]KBBBBBBa    �BBBBBBO اتUtBBBBBBVG@u �`@BBBBBBnAإآhtO ت@ABBBBBBCوEFGن ا@JEBBBBBBVu Zu@BBBBBB�rة اEBBBBBBA` N]BBBBBBu

EBBBBBBBBB~FoGت ا@ABBBBBBBBBCوEFGن ا@JEBBBBBBBBBC  PBBBBBBBBB}AVO qBBBBBBBBB�O ت@LUABBBBBBBBBVO2  @[@ABBBBBBBBBCوEFGا PBBBBBBBBB}AVOو

W}okGا W[@ACوEFGا {][@pCUpGا _L{|و إ WYUtGا. 

LUABBBBBBVO@ت JEBBBBBBC PBBBBBB}AVO qBBBBBB�O@ن   �[BBBBBB@س و`WBBBBBB اBBBBBBAmG@م ]E]BBBBBBn هghBBBBBB اPGراZBBBBBBC اWBBBBBBG أن   

 EBBBBBBBBB~FoGت ا@ABBBBBBBBBCوEFG2-ا  _BBBBBBBBBjO EBBBBBBBBB��O  Z]BBBBBBBBBC@VQو PBBBBBBBBBLPk[ EBBBBBBBBBوأآ� \AGBBBBBBBBB] ن@JEBBBBBBBBBC _]

      [@LUABBBBBBVO �BBBBBBCUAO WBBBBBB` Z]^@BBBBBB�Qrا ZBBBBBBGrPGدة ذات ا@BBBBBBL{XG ZFBBBBBBV| �BBBBBBGت وذ@ABBBBBBCوEFGا WBBBBBB` � 

qBBBBBB�O مPBBBBBBGى اPBBBBBBG   N]u@BBBBBB�oGا WBBBBBBaEoGاu  ZBBBBBB��Y دUBBBBBByUGت و@ABBBBBBCوEFGن ا@JEBBBBBBV  ط@BBBBBBF[إر

 ZBBBBBBFyUO Z]^@BBBBBB�Qإ ZBBBBBBGrذات دZu@BBBBBB�bة اEBBBBBBA` �BBBBBBO uت@ABBBBBBCوEFGن ا@JEBBBBBBV  @BBBBBBoآ �BBBBBB|أأ EBBBBBBآ�

إ|PBBBBBBBLPk[  _L{BBBBBBBا وO PBBBBBBBtY Z]BBBBBBBC@VQ\@ر|JEBBBBBBBC PABBBBBBBVO �BBBBBBBO �BBBBBBBA@ن اEFGوABBBBBBBC@ت اWYUBBBBBBBtG و    

 WBBBBBB}okGا W[@ABBBBBBCوEFGا {][@pBBBBBBCUpGا  WBBBBBB�UL �BBBBBB]XYوu   ن@JEBBBBBBC PBBBBBB}AVO امPmABBBBBBCإ ZBBBBBB]|@~O�

FoGت ا@ABBBBBBBBBBCوEFGاEBBBBBBBBBB~-2    ن@JEBBBBBBBBBBC ZBBBBBBBBBBKu@AOو EBBBBBBBBBB~FoGا �BBBBBBBBBBFtAXGو WBBBBBBBBBB�]mn[ EBBBBBBBBBB��oآ

JEBBBBBBBC PBBBBBBB}AVO@ن اEFGوABBBBBBBC@ت اWYUBBBBBBBtG أNBBBBBBB~oL @BBBBBBB}L إPmABBBBBBBCا�O آEBBBBBBB��o    .اEFGوABBBBBBBC@ت

        �BBBBBBA|ر@\O PBBBBBBtY Z]BBBBBBC@VQو PBBBBBBLPk[ qBBBBBBأ� �BBBBBBt~Gت و@ABBBBBBCوEFGن ا@JEBBBBBBVu �BBBBBBFtAXGو WBBBBBB�]mn[

E~FoGت ا@ACوEFGن ا@JEC P}AVO �O-2. 
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                                 ABBREVIATIONS 

ACS                                    American Cancer Society  

ACTH                   Adrenal corticotrophin hormone 

AFP                                    Alpha-fetoprotein 

ASCO                                    American Society of Clinical Oncology 

ATP                                   Adenosine Tri-Phosphate 

BPH                                   Benign Prostate Hyperplasia 

C PSA                                Complexed Prostate Specific Antigen 

CA125                                Cancer Antigen 125 

CA19-9                               Cancer Antigen 19-9 

CEA         Carcinoembryonic antigen 

CP                                      Chronic Prostatitis 

CPPS                                 Chronic Pelvic Pain Syndrome 

DRE                                   Digital Rectal Examination 

ELISA                           Enzyme Linked Immunosorbent Assay 

EPCA-2                             Early Prostate cancer Antigen-2 

EPS                                    Expressed Prostatic Secretion 

f PSA                                Free Prostate Specific Antigen 

HCG              Human chorionic gonadotropin 

 HIFU                          High-Intensity Focused Ultrasound  

HPC1                                Hereditary Prostate cancer gene 1  

HRP                                  Horseradish Peroxidase 
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LUTS                                Lower Urinary Tract Symptoms  

MRS                            Magnetic Resonance Spectroscopy 

NCCN                               National Comprehensive Cancer Network  

NCI                                   National Cancer Institute  

 PAP                                  Prostatic Acid Phosphatase  

PCa                                   Prostate Cancer 

Ph1        Philadelphia chromosome 

PIN                                   Prostatic Intraepithelial Neoplasia 

PLCO                               Prostate, Lung, Colorectal, and Ovarian Cancer  

PSA                                  Prostate Specific Antigen 

PSMA                              Prostate Specific Membrane Antigen  

RB                                    Retinoblastoma 

ROC                                 Receiver Operating characteristics Curve  

t PSA                               Total Prostate Specific Antigen 

TRUS                               Transrectal UltraSonography 

TMB                                  Tetramethylebenzidine 

UV                                    Ultra Violet 

XMRV             Xenotropic MuLV-related virus 
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