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Abstract  

Hemorrhagic cystitis (HC) is considering one of the important complications in lower UT. Hemorrhage, 

hematuria, and dysuria are most common symptoms. In hemorrhagic cystitis, short-term hematuria can 

also be seen in bladder infections a result of viral infection. Viral cystitis represents another form of non-

bacterial urinary tract infection touching adult and children. Human polyoma virus BK types I and V, 

Adenovirus types 21 and 11 and CMV viruses also can be cause of hemorrhagic cystitis. For direct 

detection BK polyoma virus from the aim of the present study work was to find out the relation of 

polyoma virus BKVS with acute syndrome consists of hematuria. This study was performed on two 

hundred and thirty bloody urine and blood specimens were collected from patients group comprised 170 

male and 60 female age group 6 -65 years  Patient samples (Urine and blood) were collected for detection 

of Human polyoma virus (BKVS) by using urine cytology, Real time PCR and conventional PCR 

technique. All bloody urine cultured on ordinary media to differentiate between bacterial and viral 

infection.  The result of  present  study was found that 154 samples (67%) have positive bacterial culture 

which excluded and the other 76 samples(33%) give negative bacterial culture were included as 

suspected  a viral cause of hematuria. All negative culture cases was classified as 4(5.26%) patients with 

glomerulonephritis, 15 (19.73%) chronic renal failure, 14 (18.42%). urinary tract infection, 27(35.5%) 

kidney transplantation 16 (21.5%) cystitis. urine cytology for detected decony cell (DC) showed that 

13(17.1%) samples were positive for BKVS and 87(82.9%) were negative. All urine patients 76 with 25 

urines samples of control were analyzed by RT-PCR for detection BVS. It was found only 5(6.67%) as a 

positive result. In conclusion this study report the design, development and application of real time PCR 

and  urine cytology assay for rapid, specific and highly sensitive detection of   BK virus genotype I2b. 
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Introduction 

Hematuria and irritative voiding considered 

featurest symptoms for lower urinary tract 

hemorrhagic cystitis. viral inflammation  is 

recognized by the entity of distinguishable 

viral cause with infectious manifestation 

.Hemorrhagic cystitis occur due to injury of 

the vessels and bladder's urothelium by 

microorganism, medication, rays, disorder or 

poisin.  

It is defined by injury and hemorrhage from 

the urothelium, which lead to hematouria 

and dysuria as a consequence for certain 

radiotherapy drugs typically 

cyclophosphamide or ifosfamide cause 

damage to the bladder, a clotting disorder 

that leads to bleeding. It can also be a late 

effect occurring years after therapy of pelvic 

radiation [1, 2]. 

Hemorrhagic cystitis is recognizing by lower 

urinary tract symptoms that include 

hematuria and irritative voiding symptoms. 

Viral infection is defined as a presence of an 

identifiable viral cause with inflammatory 

symptoms. It results from damage to the 

bladder's transitional epithelium and blood 

vessels by toxins, pathogens, radiation, 

drugs, or disease [3, 4]. 

Hemorrhagic cystitis is inflammation and 

bleeding from the lining of the bladder, which 

results blood in the urine and pain with 

urination. It can occur when certain  

http://www.jgpt.co.in/
http://emedicine.medscape.com/article/233101-overview
http://emedicine.medscape.com/article/233101-overview
http://emedicine.medscape.com/article/233101-overview
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chemotherapy medications typically 

cyclophosphamide or ifosfamide cause 

damage to the bladder, a clotting disorder 

that leads to bleeding. It can also be a late 

effect occurring years after therapy of pelvic 

radiation [5, 6]. The symptoms of lower 

urinary tract infection include hematuria, 

genital or lower abdominal pain, urgency, 

frequency (secondary to inflammatory 

response and irritation of the bladder wall), 

pyuria, and hematospermia.  

In rare instances of prostatic abscess, the 

obstructive voiding symptom and urinary 

retention can be found [7]. Small infectious 

agent cause cystitis considered second type of 

urinary tract infectious agents rather than 

bacteria which affecting adult and young. 

Polyoma virus BK, Cytomegalovirus, and 

herpes simplex viruses and other viruses. 

The immunosuppressed patient submitted 

transplant of organ are mostly liable to 

infectious bladder by BK polyoma virus [8, 

9].The diagnosis of HC is based on the 

clinical history, physical examination and the 

exclusion of alternative causes of painful 

hematuria.  

Its manifestations vary from microscopic 

hematuria (mild) to severe bladder 

hemorrhage leading to clot retention and 

urinary tract obstruction [10, 11]. 

Hemorrhagic cystitis is a serious 

complication and the presence of blood in the 

urine in patients receiving these medications 

requires prompt treatment. Your care team 

will take steps during treatment with these 

medications to protect the bladder [12, 13].  

Lower urinary tract infections (UTIs) are 

common among the general population and 

are most often caused by bacterial pathogens. 

Viruses are an uncommon cause of UTIs in 

an immune competent host; however, viruses 

are increasingly recognized as the cause of 

lower UTI, especially hemorrhagic cystitis, 

among immunocompromised patients. BK 

virus, adenovirus, and cytomegalovirus are 

predominant pathogens involved in 

hemorrhagic cystitis after stem cell and solid 

organ transplantation [14, 15]. 

Diagnosis of viral UTI is more challenging 

because viruses are small organisms, and 

they cannot be visualized with even the best 

optical microscope. The culture of viruses 

may take up to 14 to 28 days, and often it is 

too late to treat a patient with disseminated  

multi organ viral infections at that time thus, 

molecular and immunofluorescence 

techniques are used more commonly[16].  

Patients 

This study was performed on two hundred 

thirty bloody urine and blood specimens were 

collected from 230 selected patients to 

eliminate other causes of hematuria 

depending on the diagnosis and opinion the 

Urologist doctor, the patients group 

comprised 170 male and 60 female. The age 

of the patients were ranged between 6 to 65 

years, who attending to different hospitals in 

Baghdad and Al-najaf governorate include 

Baghdad Medical city Teaching Hospital, Al 

Sadr Teaching Hospital, during period 

between March 2016 to February 2017.  

Questionnaires were used to obtain 

information from the patients itself and 

parents or guardians accompanying the 

patients to hospital .Information included 

signs and symptoms of illness (hematuria 

slight pink to frank bright red blood with or 

without blood clots, dysuria (painful 

urination), burning with urination. Urinary 

frequency, urinary urgency, urinary 

incontinence (involuntary loss of urine, etc.) 

exclusion and induction criteria 

Collection of Samples 

Two hundred thirty urine samples varied in 

volume from 25 ml to 60 ml per patient were 

collected in disposable sterile containers and 

centrifuged at 3500 rpm for 30 minutes then 

examined under light microscope to 

determination grade of hematuria (mild, 

moderate and sever) and divided to three 

parts and distributed in Eppendorf tubes to 

perform bacterial culture by Inoculation 

urine samples on to culture media (blood 

agar and MacConkey   agar). Than incubated 

at 37C for 48 hours. After that, the negative 

bacterial culture urine samples were used 

Urine for cytology detecting decony cell in 

urine patients and control and   molecular 

assay for detecting BK Human polyoma virus   

in urine patients and control by RT-PCR.  

Papanicolaou Stain for Detect Decony 

Cell in Urine 

Papanicolaou stain for detect decony cell in 

urine includes both acidic and basic dyes. 

Acidic dye stains the basic components of the 

cell and basic dye stain the acidic components 

of the cell.  
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The polychromatic PAP stain involves five 

dyes in three solutions. Hematoxylin, Orange 

Green 6 and Eosin Azure. Infected cells can 

vary from few to abundant, and they occur as 

solitary cells rather than as cell clusters.  

Viral DNA Extraction  

Viral DNA was extracted from frozen urine 

samples by using Accuprep ®Genomic DNA 

extraction kit (Bioneer. Korea) .Transferred 

200μl of urine to sterile 1.5ml micro 

centrifuge tube and done according to the 

instruction of the manufacture company .The 

purified DNA was eluted in 100 ul elution 

buffer provided with kit and store at -20℃. 

The extracted DNA was checked by using 

Nano drop spectrophotometer, and then used 

for preparation of Real –Time PCR (RT-PCR) 

master mix reaction. 

Real-Time PCR 

Real Time PCR was performed for detection 

of Human polyoma virus (BKV) DNA from 

urine samples by using specific qPCR kit for 

BK virus and this technique was carried out 

according to method described by [17]. 

Real-Time PCR Master Mix Preparation 

Real-Time PCR master mix was prepared by 

using kit (Life River. China) and done 

according to the company instruction as in 

the following Table (1).     

  

Table 1: RT-PCR master mix components: 

q PCR Master mix Volume 

PCR Enzyme Mix 0.4        μl 

PBK Reaction mix 35         μl 

Extraction DNA 4           μl 

Internal control 1           μl 

Total 40.4      μl 

 

Real-Time PCR Data Analysis 

 q PCR date analysis was performed by 

calculation the threshold cycle number (CT 

value) that presented the positive 

amplification of Human polyom virus BK 

VP1 gene in Real-Time PCR cycle number 

PCR Master Mix Preparation  

PCR master mix was prepared by using 

(AccuPower PCR Pre Mix Kit) and this 

master mix done according to company 

instructions as following Table(2): 

 

Table 2: PCR master mix preparation           

PCR master mix Volume 

DNA template 5   μl 

PCR water 13  μl 

VP1 & agno gene Reverse primer(10 p 

mol) 
1   μl 

VP1& agno gene Forward 

primer(10pmol) 
1    μl 

Total volume 20  μl 

 

After that, these PCR master mix component 

that mentioned above placed in standard 

AccuPower PCR Pre Mix kit that containing 

all other components which needed to PCR 

reaction such as (Taq DNA polymerase, 

dNTPs, Tris-HCl pH: 9.0,KCl, 

MgCl2,stabilizer, and tracking dye). Then, all 

the PCR tubes transferred into Multi spin 

vortex centrifuge at 3000rpm for 3 minutes. 

Then placed in PCR thermo cycler (Mygene. 

Bioneer. Korea). 

PCR Thermo cycler Conditions  

Polymerase Chain Reaction thermo cycler 

conditions by using conventional gradient 

PCR thermocycler system as following Table 

(3):  

 

Table 3: PCR thermocycler conditions 

PCR  step Tem Time Repeat cycle 

Initial 95 ᵒC 4 mint 1 

Denaturation 95 ᵒC 30 sec 40 

Annealing 44  ᵒC 30 sec 

Extension 72 ᵒC 45   sec 

Final extension 72 ᵒC 10 mint 1 

Hold 4 ᵒC Forever _ 

Total 42 cycle 
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Results 

Two hundred and thirty bloody urine 

specimens were collected from patients and 

subjected for culturing on blood agar and 

MacConkey agar. After incubation the 

samples at 37 ºC for 24-48 hour, it was found 

that 154 samples (67%) give positive 

bacterial culture were eliminate from the 

study samples, and 76 samples (33%) give 

negative bacterial culture (No. growth) which 

might belong to other causes .These samples 

were recorded in the study as a viral cause of 

hematuria for detection of BK infection in 

figure (2). All negative culture cases were 

diagnosed by urologist physician and 

classified as: 4(5.26%) patients underwent 

glomerulonephritis, 15(19.73%) chronic renal 

failure, 14(18.42%) urinary tract infection, 

27(35.52%) kidney transplantation and 16 

(21.5%) cystitis. The distribution of these 

study groups are listed in Table 4.  

Table 4: Patients of hematuria according to the study groups 

Study group N0 of  

patients 

Total Percentage % NO &Percentage of 

positive BK infection 

Glomerulonephritis 
 

4 5.26 1 (1.3) 

Chronic renal failure 
 

15 19.73 1(1.3) 

Urinary tract infection 
 

14 18.42 3(3.9) 

Kidney transplantation 
 

27 35.52 5(6.5) 

Cystitis 16 21.5 3( 3.9) 

 

Based on rapid test (decony cells) in urine. 

All negative bacterial culture specimens 

taken from 76 patients with hemorrhagic 

cystitis shows 13(17%) positive and 63(87%) 

negative for BKVS infection suspected other 

nonbacterial causes of hematuria, as shown 

in Figure(1) decony  cells (A,B,C,D).  

 

 
Figure 1: types of decony cells in urine 

 

RT-PCR technique was done by using 

forward vp1 primer 

(AAATGGGGGATCCAGATGAT) and revers 

primer (GGAACATTTTCCCCTCCTGT) were  

used  for the  detection  of  BKV in this 

studied  was based  on  the  fluorogenic 5 

nuclease assay  during  the   PCR reaction. 

This cleavage results in the fluorescent 

signal generated by the cleaved reporter dye 

which is monitored Real time PCR by the 

PCR detection system via using the complete 

sequence of Human polyoma virus VP1 gene 

(Gen Bank: KY488564, KY488565, 

KY488566, KY488567) from NCBI Gene-

Bank data base and Primer online and 

provided through (Bioneer company, 

Korea).To confirm further presence of BKV 

and to exclude the possible contamination 

with other viruses. All urine patients 76 

suffering hematuria with 25 urine samples of 

control (no hematuria) were analyzed by RT-

PCR for detection BKVS .It was found that 

5(6.6%) positive result from 76 total patients 

suffering hematuria. Figure (2), (3) and Table 

(5), (6). 
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Figure 2: percentage of HPV (Bk) by using RT-PCR technique in hematuria patients 

 

 
Figure 3: Real-Time PCR amplification plot for VP1 gene in polyoma virus positive and negative hematuria patient 

samples by using Taq Man probe (FAM dye) reaction 

 

Table 5: Real-Time PCR threshold cycle (CT) of polyoma virus in positive and control sample. Where, 

positive samples CT: 9.05 -35.54 and NA: Non-amplification as control samples. 

Well 

 

Fluor 

 

Target 

 

Content 

 

Sample 

 

C q 

 C q Mean C q std. Dev 

A1 

 

FAM 

 

VP1 

 

Unkn 

 

Human polyoma virus 

 

25.95 

 

25.95 

 

0 

 

A5 

 

FAM 

 

Agno 

 

Unkn 

 

Human polyoma virus 

 

9.08 

 

9.08 

 

0 

 

A6 

 

FAM 

 

Agno 

 

Unkn 

 

Human polyoma virus 

 

9.05 

 

9.05 

 

0 

 

A8 

 

FAM 

 

VP1 

 

Unkn 

 

Human polyoma virus 

 

30.11 

 

30.11 

 

0 

 

B2 

 

FAM 

 

VP1 

 

Unkn 

 

Human polyoma virus 

 

35.54 

 

35.54 

 

0 

 

C3 

 

FAM 

 

VP1 

 

NTC 

 

Human polyoma virus 

 0.00 

0.00 

 

0 

 

D3 

 

FAM 

 

VP1 

 

Neg Ctrl 

 

Human polyoma virus 

 0.00 0.00 

0 

 

 
Table 6: Real-Time PCR endpoint analysis for Human polyoma BK virus in positive hematuria patient 

samples. Where unkn: unknown patient samples, NTC: non-template control and Neg Ctrl: negative 

control 

Well Fluor Content Sample End RFU Call 

A1 FAM unkn Human polyoma virus 9.7*10³ (+)positive 

A5 FAM unkn Human polyoma virus 9.2*10³ (+)positive 

A6 FAM unkn Human polyoma virus 9.05*10³ (+)positive 

A8 FAM unkn Human polyoma virus 5.3*10³ (+)positive 

B2 FAM unkn Human polyoma virus 1.8*10³ (+)positive 

C3 FAM NTC Human polyoma virus 0.520*10³ 
 

D3 FAM Neg Ctrl Human polyoma virus 0.270*10³ 
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Discussion 

The urine cytology for detected decony cells 

one the early identification of BKV infection. 

Also it agreement with the study done by 

[18].Who stated that the activation and 

replication of polyoma virus was detected by 

identification of decony cell, and it has high 

sensitivity [19]. Demonstrated a highly 

significant association between BKV 

positivity and decony cells positivity in pap-

stained urine cytology smear.  

The (decoy cells) are easily identified and 

measured by Pap dye so the detection of it 

considered morphologic sign for the 

reactivation of BKVs. Four type of decony cell 

can be identified rapidly for diagnosis of 

BKVs in patient with Hemorrhagic cystitis 

because that HBKVs infection is difficult to 

diagnose clinically alone. Decoy cells often 

contain polyoma-BK-viruses.  

The activation and replication of polyoma 

virus was detected by identification of decony 

cell, and it has high sensitivity [19]. 

Demonstrated a highly significant 

association between BKV positivity and 

decony cells positivity in pap-stained urine 

cytology smear. The (decoy cells) are easily 

identified and measured by Pap dye so the 

detection of it considered morphologic sign 

for the reactivation of BKVs. Four type of 

decony cell can be identified rapidly for 

diagnosis of BKVs in patient with 

Hemorrhagic cystitis because that HBKVs 

infection is difficult to diagnose clinically 

alone [20]. 

The RT-PCR need effected and equitable 

technique. The inhibition of amplification of 

the nucleic acid considered the major limit 

step for PCR-based tests which happened 

through substances in specimen [21].PCR 

technique developed to diagnose all genotype 

& subgroup   of BKVs in short period. Due to 

its high sensitivity. By comparing to other 

method (Culture), require active virus and 

long duration to cultivation that may reach to 

6weeks. Mention by [16].In the present study 

,all negative bacterial culture growth 76 

specimen bloody urine and 25 control were  

prepared for analyzed by PCR for detection  

BKVS. The results of present study showed 

that, a well characterized done by [8].  

Who compare the sensitivity of PCR for 

purified DNA of urine sample which is 

increased markedly while urine sample 

without extraction have lower sensitivity due 

to presence of inhibitory substances which 

lead to false negative so new method of PCR 

developed to control the large concentration 

of these inhibitors [22, 23].The value of RT-

PCR used as an indicator for viral load in 

urine. All patients with positive PCR for 

human polyoma virus had mainly hematuria 

symptoms with hemorrhagic cystitis ranging 

from mild to severe hematuria. 
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