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Articleinfo Abstract

Original:1 January 2016 ~ The current study included 421 cases (221 with B/pkabetic) and (200 n-diabetics-
Revised: 27 April 2016 controlgroup). ELISA and conventional PCR techniques wsexd for detection of a-
Accepted: 5 June 2016 HCV antibodies and HC-RNA respectively. The percentage ratof HCV

Published online: 20 seropositivitt were (9.5%) among type 2 diabetic patients e significantly higher
December 2016 (p < 0.05) compared to controlMoreover, HCVRNA detection wasmore frequent
among diabetic patients (5.88%), although no sicgnitt differencesfound with non-
Key Words: diabetic cases (> 0.05). No significant effects of sex fouathon¢ positive results (p
HCV, Type 2 diabetic, 0.05).Duration of diabetes, residence, the job type piditent’s education level, histo
seropositivity, HCV- of jaundice, smoking and alcohol consumption shogigdificant effets (p< 0.05) on
RNA, anti-HCV the percentage rates of HCV infection among typhaPetic patients. It was conclud
antibodies that these parameters are a risk factor for HC\édtidn among Type 2 Diabel

patientsMoreover, diabetes itself can consider as a ristofafor HCV infection.

I ntroduction

In the 1970s, a postnsfusion hepatitis causing agent was observedainy countrief1,2]. It turned
out to be a virus of the Flavivirie family, and it referred to as non-A, nBn{NANB) hepatitis, whict
named as hepatitis C virus (HC}8]. After a short time of it's discovery, it was coradul that hepatitis
infection handled more than 90% of cases that naase®ANB hepatitis caseThe HCV infection is
transmitted mainlythrough parenteral routes, especially through blobadsfusion, resulting in acute
chronic hepatitis.

As more than two third of the newly infected indiwvals fail to clear the virus during the acute gtand
become chronic carriefgl]. The chronic infection, mainly affecting the livémat may cause cirrhos
ultimately lead to liver failure or hepatocellulzarcinomg[5]. The Hepatitis C Virus commonly can spre
by blood and blood products, and ra by sexual transmission [6Yiremia occurs around seventh di
after the first introducing of the vir [7]. The initial infection causes an acute phase ofitkease, lasting i
average for about 400 days, where most of the infected individ are agmptomatic[8]. In the beginning,
the viral infection is detectable by elevated alaraminotransferase (ALT) levels due to hepatodgteage
Moreover, the viral nucleic acid can be detectablthe serum by R-PCR[7, 9, 10. There is a significant
importance to check for HCV nucleic acid in the sesamples of patients suffering from chronic dialye
A new study revealed that chronic HCV patients wkwelop diabetes are at increased risk of Livecee
(hepatocellular carcinomdCC) over timi [11]. They concluded thatatients with new onset diabetes he
significantly higher incidence of HCC as compared to st Because diabetes is still an indepen
predictor for HCC, it is necessary to perform mstgdies to determine the exact relations betwesinedk:
and HCV infection or HCC. Different studies found thaetprevalence rates of HCV infections were hi¢
among diabetic patients when compared with-diabetic patients. Recently it wdiscovered by12] that
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HCV seroprevalence was higher among diabeticents than among controlBhe current study is aimed
detect and determine the seropositivity of -HCV antibodies and HCV RNA among type 2 diab
patients in Sulaimani City, Iraqi Kurdistan reg

Materialsand Methods:

In the current studyt21) blood samples were collected from both Ty|diabetic (221) and ne«-diabetic
(200) cases (control group) in Sulaimani City frDec 5, 2014, to May5, 2015. A questioner form w
used to obtain information from eastudied subjects. Serum samplesesned for ar-HCV antibodies
depending on solighase indirect ELISA method (t-step incubation procedure) using ~AHCV detection
Kit (Bioelisa HCV, Biokit, Co. Spain Screening for HCV RNA was achievég RNA extraction using
conventional PCR teclgque using (HC-RNA Extraction, Reversdranscriptiol and Amplification Kit
(QIAGEN). The PCR Detection Kit for HCV is designed to de RNA extracted from the blood. Accordii
to the supplied company instruction RNA extractiBeyverse transcription aiRNA amplification protoco
was achieved. The gel documentation procewas done, and the obtained resthin tabulate.

Statistical analysis done by usiBgatigrapii Centurion XVI software (version 16.1.11) and X? test was
used.

Results:

Through the current study, it was noticed that thegmatage rates of a-HCV seropositivitywere higher
among diabetic patients than ammondiabeticcases. Out of 221 diabetic patients, 21 (9.5%) \positive
for anti-tHCV antibodies whereas Only 6 (3 cases were positive among 200 -diabetic cases (Fig-1-).
Sex showed no significant effects on the obtaimsdlts among diabetic and I-diabetic studied cases (
0.346 and 0.407) respectively. Significant differes found between diabetic and -diabetic cases
regarding HCV seropositivity (p= 0.047) (F-1-)
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Figure-1-Perecentages of a-HCV and HCVRNA positive results from both Diabetic a
non-diabetic cases

Similarly, the percentage rates of HCV RNA positbases were higher among diabetic (5.88 %) tha-
diabetic cases (2.5 %). No significant effects efes seen on the obtained re: among diabetic patients
and nondiabetic cases ((p=0.389, 0.650) respectively -1-). Moreover, there were no significant
differences between obtained results from diabatit nordiabetic cases regarding nucleic acid detec
(p= 0.299) (Fig-1- ). Té effect of diabetes duraticwas studied, and the casdigidec into three groups.
Only 14.3% of cases with diabetes less ffive years showed positive results for -HCV antibodies while
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23.8% of those who suffered from diabetes f-10 years were esopositive. The highest rates
seropositive cases (69.1%) obsenin patients with type 2 diabetesore than a deca (Fig.-2- ). The
percentage of HCV RNA positive results were higf¥d.9%) among patients with diabetes for more -
ten years followd by those who has diabetes f-10 years (15.4%).
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Figure-2-Percentage of positive results for both -HCV and HCVRNA accourding to duration ¢
diabetic

The patients with shorter duration of diabetess(liégn five years) showed a lower percentage dfipe:
results (7.7%) (Fig.-2-Diabetes duration showea significant effect on aniCV seropositivity as well as
HCV RNA results (p=0.0001, 0.000) respectively. \Was the diabetic duration showed significant
impact on the positive outcomesgarding an-HCV and HCV-RNA (p = 0.0695).

Residenceshowed different effects on the obtained resSignificant effects ofesidenc were reported on the
antitHCV seropositivity among diabetic patients and rnanetic cases (p= 0.0007, 0.000) respecti
Moreover,the effects were significant on RNA results amoath liabetic and ne-diabetic patien (p=0.000)
for both (Fig. -3- ). Residenahowed significant effects on obtained results fdimbetic and nc-diabetic cases
at both antHCV and nucleic acid detection (p=0.000) for edsih.-3- ).
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Figure-3-Effects of residence on a-HCV and nucleic acid detection among diab
and non-diabetic cases

The effectof job type of all cases also sted. Observations showed that the job typesignificant effects
on antiHCV seropositivity and nucleic acid detection amdyye 2 diabetic patients and I-diabetic cases
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(p= 0.000 for both) where the higher percentagesraf seropositivity were amc Employed and students
(28.6%, 38.5%) respectively (Fig--).
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Figure-4Effect of job type on ar-HCV seropositivity and RNA detection among diab
and non-diabetic subjects

Moreoverthe effects of education level awere investigated; this study showed #dicational attainme has
a significant impacbn the results among both diabetic anc-diabetic at both ant#CV seropositivity and HC-
RNA results (P = 0.0001 and 0.0007) respecti\Fig.-5-).

The current study also tried to show the effectddferent factors (risk factors) on the «HCV
seropositivity and HCVRNA results among diakic and nondiabetic cases. Smoking, drinking alcoh:
history of jaundice and diabetic duration showeghidicant effects the obtained positive results ag
diabetic patients and nahabetic cases (P = 0.000) for both -HCV and HC\VRNA results. Moreover
drinking alcohol, jaundicehistory and diabetic duration showedignificant effects on anti-HCV
seropositivity between diabetic and -diabetic cases (P = 0.043, 0.009 and 0.0003) ragplc Wherea:
smoking and diabetic duration only showed <icant effect on HCVRNA positive results among diabe
and non-diabeticases (P= 0.000) for both (Table
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Figure-5-Effect of education levels of a-HCV seroposititvity and HC\RNA among
diabetic and non-diabetic cases
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Table-1- Effect of risk factors on anti-HCV and HERNA positive results among diabetic and nondiabetises

Anti-HCV (%) HCV-RNA (%)
Different Factors Non- P-value P-value
Diabetic . . Diabetic  Non-diabetic
diabetic
Yes 76.2 66.7 92.3 60
Smoking 0.158 0.000
No 23.8 33.3 7.7 40
Yes 71.4 83.3 84.6 80
Alcohol 0.0438 0.352
No 28.6 16.7 15.4 20
i Married 61.9 50 53.8 60
Marital 0.087 0.391
status Single 38.1 50 46.2 40
; Yes 66.7 83.3 69.2 80
History of 0.009 0.074
jaundice No 33.3 16.7 30.8 20

Discussions:

Diabetic patients are at increased risk tednfvith different viruses including hepatitis Gus (HCV).
The link between the HCV infections and diabetes ¥ist reported in the nineties of the past centwr
different researchers [8, 9]. They explained treraased risk of HCV infection among diabetic p&atein
the frequent parenteral exposures due to the ufiegdr stick devices, which may expose them tmblo
borne infections including HCV [10]. From the curtestudy, it was noticed that the percentage reftesti-
HCV seropositivity among diabetic patients weratigely higher in compared to non-diabetic contaes.

In a study on diabetic patients in Israel, in 20®positive association between HCV infection aiathetes
was reported [13], although others found a stroglgtionship between the raised prevalence of HCV
infections and diabetes [14]. Moreover, earlied&s concluded that HCV infection among diabetitepas
was 4.39 times higher compared to the control gr¢lfp]. Other investigators mentioned similar
observations in 2006 and 2007 [16-22], althougFfediht researchers reported a lower prevalenceG H
infections among diabetic patients [23, 24]. Inemcstudies increased prevalence of HCV infections
reported[25, 26]. More recently a high prevalence of HC\fop®sitivity was recorded among diabetic
patients in compared with control groy@§]. The current observations are in agreemert wiost of pre-
mentioned earlier reports. The percentage rateRNA detection were lower than that of anti-HCV
antibodies; different factors may contribute anckesaRNA undetectable in the patient’s serum; indgd
the storage conditions that might destroy RNA siiide very sensitive, technical errors that mappgen
during PCR technique. Moreover, the major factoryrha due to the ability of the immune system to
produce neutralizing antibodies that react with Wral RNA, sometimes impair viral replication cgcl
causing viral RNA undetectable in the circulationa free form. Current observations agreed withr the
finding regarding HCV-RNA. They found that the pemtage of HCV-RNA positive results were higher
among diabetic patients when compared to the addaiesults from control groups [28].

Different factors may contribute to the higpercentage rates of anti-HCV seropositivity ampatents
suffering from diabetic, including daily injectionf insulin [20] which makes the diabetic patients
parenterally exposed to the risks of infectionwadl as using stick devices can expose them tocolmmne
infections including HCV [10], immunologic problerassociated with diabetes that may predispose tbem
various bacterial and viral infections including YAC

The current study concluded that sex has grifgiant effects on the positive results regardiagh anti-
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HCV antibodies and HCV-RNA, which agreed with earliesults obtained by different researchers [20].
Otherwise, Elhawargt al., in 2011 reported significant effects of sex on Hibféctions[25]. In an earlier
study, it was reported that the sex (females) ésrtost common factor for the presence of extraiepat
manifestations of HCV infectiof29]. Whereas others found the higher prevalencengnmmales diabetic
patients and showed significant effects of sex @VHeropositivity among diabetic patients [30].

The age showed no significant effects froms gtudy, which was parallel to the observationsnteg by
some investigators [20]. Opposite results foundriother study where the most of the seropositiabedics
were in the fifties and sixties of their lives. Beeobservations agreed with a national surveyant8 which
indicated that HCV infection among diabetic patientore frequently seen in patients older than 40sye
[31]. In another previous study in the United Statewas found that the age can consider as dackr for
clinical and biological extrahepatic manifestatimishronic HCV [29] although the current resultgeed
with earlier observation [30]. Duration of diabest®wed significant effects on the obtained redutts the
present study that was incompatible with obsermati@corded by each of Chen with co-workers [2@] an
Han with colleagues [26]. Other investigators cadeld that duration of a diabetic can consider as an
important risk factor for HCV infection, the longehe diabetic duration, the higher the risk. Our
observations agreed with results reported in easlarks [30].

The high percentage rates of HCV positive ltesamong rural areas compared to urban may bealue
low hygiene among rural inhabitants as well as gwes or absence of health centers in the coungysid
Moreover, recurrent health checking among citie® alan play a role. Current results in agreemettt wi
observations recorded in earlier studies that sdosignificant effects of the locality or residenaethe
percentage rates of HCV infections among type Batia patients [25, 30].

Significant effects of the job type observadhie present study that may be due to the freqeipusure
to the risks related to HCV including injuries, smmronomic conditions that can increase the rafes o
positive results although these factors can affath diabetic and non-diabetic studied cases equall
Similarly, education level showed significant effeon the obtained results; this may be due tdlygene
levels and the patient educational background ahowtto protect them from HCV infections, the lovtlee
level of education, the higher the percentage rat¢$CV seropositivity. These observations did agtee
with findings recorded by [20)vho reported no significant effects of educatioveleon the rates of HCV
infections among diabetic patients. History of jdice also was among critically studied factors with
significant effects on HCV positive results amon@betic patients which entirely agreed with earlier
observations mentioned by Olokoba and colleagu2k Moreover, smoking showed significant effects on
the current study with noticeable effects on HCVARNositive results; this was agreed with previous
observations reported by Chuang Shu-Ckual., 2010 who regarded smoking as a risk factor for HCV
infection. Other found that smoking has no sigaificeffects [33].

On the other hand alcohol, consumption magcafthe percentage rates of HCV seropositivity agnon
diabetic patients. In a study done in 2006 by Céeth co-workers, it was shown that alcohol drinkiag
affect noticeably on anti-HCV seropositivity amod@betic patients [20]. Studies showed that alcohol
intake with an HCV infection is a health risk whichn lead to an increased risk of fibrosis andnate
cirrhosis [34]. Others concluded that excessive alcohol copion increase the risk of cirrhogi85],
althoght previous studies reported that alcohol iogerfere with the HCV treatments including inexdn
[36]. Finally this study concluded th4fCV infections among diabetic patients may causéereint

consequences due to the direct effects on the Wv@ong the most important outcome is insulin rasise
which may be strongly related to the side effedt$iGV infection among type 2 diabetic patients. New
studies found thaHCV infection is independent predictor of type 2 diabetes moreover; statistically

significant association of cirrhosis with type 2loiites mellitus was repof&7].
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