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Outbreak of hepatitis C virus infection in hemodialysis unit

Hemodiyaliz Uinitesinde hepatit C virtist enfeksiyonu salgini
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Background and Aims: Hepatitis C virus transmission continues to
be a significant public health concern in patients undergoing hemo-
dialysis and occasionally causes outbreaks despite risk reduction after
the anti-HCV screening. This study aimed to investigate an outbreak of
hepatitis C virus in the hemodialysis unit to identify the infection source
and underline lapses in the infection control practices. Materials and
Methods: Patients and staff were assessed for hepatitis C virus infec-
tion after the outbreak. All anti-HCV-positive patients were tested for
genotype or subtypes by performing a phylogenetic analysis of NS3
sequences. The current infection control applications and possible risk
factors in the unit were examined to determine the source of infection.
Results: Overall, 115 patients, including three patients who were fol-
lowed up for chronic hepatitis C infection, were evaluated. Anti-HCV
seroconversion was detected in 10 new patients. All patients were in
the same room and during the same shift. Several lapses in infection
control practices were observed. Phylogenetic analysis showed that the
outbreak was caused by the same viral strain. Notably, all patients were
infected with genotype 1a, and mutations in the NS3 region, subgen-
otype, and drug resistance were identical to one of the three patients
with chronic hepatitis C. Conclusion: Direct observation and molecular
test results indicated a transmission from patient to patient, thereby
highlighting the importance of infection control.
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INTRODUCTION

Hepatitis C virus (HCV) is one of the leading causes of
liver disease. Notably, approximately 130—170 million pe-
ople worldwide have been infected with HCV infection,
with a higher prevalence observed in patients undergo-
ing hemodialysis (HD) compared with the general popu-
lation (1). In our country, approximately 1%-8.2% of pa-
tients undergoing HD and 4.8% of patients undergoing
peritoneal dialysis are infected with HCV (2,3).

HCV transmission continues to be a significant public
health concern and may cause outbreaks (4). It is well-
known that HCV does not cross the dialysis membranes;
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Giris ve Amag: Hepatit C virts bulasi hemodiyaliz hastalarinda énemli
bir halk sagligi sorunu olmaya devam etmektedir ve hepatit C virtist
taramasindan sonra risk azalmasina ragmen zaman zaman salginlara
neden olmaktadir. Bu ¢calismada amag, hemodiyaliz tinitesinde hepatit
C virdist salginini arastirmak, enfeksiyon kaynadini belirlemek ve enfek-
siyon kontrol uygulamalarindaki eksiklikleri vurgulamaktir. Gereg¢ ve
Yéntem: Salgin sonrasi hastalar ve personel hepatit C virtisti enfeksi-
yonu agisindan tarandi. Tdm anti-hepatit C virlis pozitif hastalar, NS3
sekans filogenetik analizi ile genotip/alt tipler icin test edildi. Enfeksiyo-
nun kaynadini belirlemek icin mevcut enfeksiyon kontrol uygulamalari
ve tinitedeki olasi risk faktdrleri incelendi. Bulgular: Ugti kronik hepatit
C enfeksiyonu nedeniyle takip edilen toplam 115 hasta degerlendirildi.
Anti-hepatit C virtis serokonversiyonu 10 yeni hastada tespit edildi; hep-
si ayni odada ve ayni seansta diyalize girmekteydi. Enfeksiyon kontrol
uygulamalarinda birkag eksiklik gozlendi. Filogenetik analiz, salginin
ayni viral sustan kaynaklandigini gdsterdi; tiim hastalar genotip 1a ile
enfekte ve NS3 bdlgesindeki mutasyonlar, subgenotip, ilag direnci, ti¢
kronik hepatit C hastasindan biri ile benzerdi. Sonug: Dogrudan gézlem
ve molekdiler test sonuclari hastadan hastaya bulasmanin varligini gés-
terdi ve enfeksiyon kontroltindin Snemini vurguladi.

Anahtar kelimeler: Hepatit C virtisd, salgin, hemodiyaliz

thus, the infection is typically transmitted from one pa-
tient to the other. Blood transfusion, especially recurrent
blood transfusions, is most often the transmission mode
(5). Unsafe injections, especially with injectors and ne-
edles used several times, are another pathway of HCV
transmission (6). Detection of acute hepatitis C (AHC)
can be difficult because the infection is typically asymp-
tomatic with normal or only slightly elevated serum ami-
notransferase levels in patients undergoing HD. Notab-
ly, spontaneous HCV clearance occurs in 20%-30% of
patients after acute infection; however, most often, it
progresses to chronic infection (7,8).
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The natural history of chronic hepatitis C (CHC) infection
in patients undergoing HD is ambiguous. Nevertheless,
several studies have revealed that it is associated with an
increased risk of all complications and liver-related mor-
tality (9,10).

Previously, interferon or pegylated interferon (PEG-IFN)
therapy was used in hepatitis C treatment. However, in
patients with CKD, low renal clearance caused interfe-
ron-related side effects and increased toxicity, and the
addition of ribavirin deepened the anemia. Moreover,
sustained virologic response (SVR) rates are low (33%-
37%) (11,12). Nonetheless, the recent development of
direct-acting antiviral agents (DAAs) has provided an al-
ternative to interferon-based HCV treatment regimens
that are no longer preferred in clinical practice. DAA
regimens are shorter, interferon-free, well-tolerated,
and highly effective, with SVR rates of 95%-100% (13).
However, the current therapies for AHC infection are not
available in our country.

This study aimed to identify the source of the outbreak
in the clinic and highlight the errors in infection control
(IC) measures.

MATERIALS and METHODS

This study evaluated the outbreak of hepatitis C at one
center between February and July 2015. After the outb-
reak, all patients undergoing HD (n = 115) and all per-
sonnel (n = 28) who worked in this unit were tested for
HCV infection. The HCV-RNA test was performed again
15 days and 1 month after the outbreak. During the fol-
low-up period, ALT and anti HCV tests of all uninfected
patients were examined for 6 months. Furthermore, the
NS3 gene phylogenetic tree analysis of the AHC epidemic
was performed to delineate the epidemic nature.

Table 1. Characteristics of patients

Laboratory analyses

Cases were tested for anti-HCV (ELISA, Liaison, Diasorin,
ltaly) and HCV-RNA (Roche, COBAS TagMan, real-time
reverse transcriptase PCR, v2.0; the lower limit of quan-
tification <15 1U/ml). ALT (IU/L), AST (IU/L), total biliru-
bin (mg/dL), and direct bilirubin(mg/dL) were analyzed
using the AU5800 auto-analyzer (Beckman Coulter Inc.,
CA, USA). HCV genotype or subtypes were identified by
performing a phylogenetic analysis of the NS3 sequences
(codon 27-181 of protease domain). Nucleotide sequ-
ences were compared with HCV consensus sequences
obtained from strains H77, D90208, HPCPLYPRE, HPC-
CGAA, HPCICG, HPCHUMR, HPCCGS, and AY051292.
Phylogenetic comparisons were performed using the ne-
ighbor-joining method (CLC Sequence Viewer 6.9.1 Bio
A/S, Denmark).

RESULTS

The clinic had 115 patients undergoing HD, of which th-
ree were chronically infected with HCV, and a separate
machine was used for them.

One patient who was negative on the routine screening
tests in January 2015, seroconverted to anti-HCV anti-
body positivity in February 2015. Subsequently, the staff
and patients were tested for HCV infection. The staff
were noted to be negative. In the follow-up period, an-
ti-HCV seroconversion occurred in 10 more patients (7
males, 3 females) who were seronegative before; seven
were detected in two months. Subsequently, three ad-
ditional cases were reported. The characteristics of pa-
tients are presented in Table 1.

All the newly infected patients had received HD in the
same room on the same shift, along with one of the

Patient 1 2 4 5 6 7
Sex F M M M M M
Age (year) 56 42 34 77 50 71 34
Hemodialysis Time (year) 4 8 1 17 4 4
Anti-HCV + + + + +
HCV-RNA

(IU/ml) 8.7E+6 1.08E+6 5.1E+7 1.5E+1 1.6E+6 6.7E+4 3.7E+5
ALT (U/L) 318 358 334 28 95 74 105
Total bilirubin (mg/dL) 12.3 4.6 2.0 0.3 2.8 0.7 0.7
Ishak score 1 3 4

ALT: Alanine transferase. HCV RNA: Hepatitis C virus ribonucleic acid.
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Table 2. Sequence information of cases
Genetic region NS3
Predicted subgenotype
Predicted clade of subgenotype
Codons covered in NS3 region
Mutations in NS3 region

Reference used H77

NS: Nucleotide sequences

1a (similarity of DNA to the closest reference = 95.64%)
| (similarity of DNA to the closest reference = 95.64%)
52-181 (relevant positions not covered: 36, 43)

L1531, N174S

Table 3. Drug resistance of cases.

Drugs Scored Mutations
Boceprevir 174S
Paritaprevir None
Simeprevir None
Telaprevir 174S

patients with CHC. Three patients were followed up at
another center; hence, their sequence information and
drug resistance could not be examined. All patients were
infected with genotype 1a and had the sequence infor-
mation and drug resistance similar to the patient with
CHC (Tables 2 and 3). This case was defined as the index
case. Mutations in the NS3 region, subgenotype, and
drug resistance were identical to the index case.

During the follow-up period, one patient died within two
months of diagnosis, and two patients did not develop
CHC infection. Three cases had pruritis, five cases had
fatigue, and three cases were asymptomatic. During the
eighth week, seven patients with HCV-RNA positivity
were scheduled to receive PEG-IFN therapy; however,
the treatment could not be commenced because of low
hemoglobin levels and refusal of the treatment.

DISCUSSION

HCV infection is more common among patients on di-
alysis than in the general population. Despite reduced
incidence, intermittent outbreaks continue to occur in
the dialysis units (14). The American Association for the
Study of Liver Disease and Center for Disease Control
and Prevention recommends HCV screening for specific
groups based on demographics, possible exposures, hi-
gh-risk behaviors, and medical conditions, such as people
who receive blood and blood products, IV drug users,
patients on dialysis, people with persistently abnormal li-
ver enzymes, children born to HCV infected women, and

Resistance Analysis
Substitution on scored position
Susceptible

Susceptible

Possibly resistant

healthcare workers exposed to needlesticks, sharps, or
mucosal exposures to HCV infected blood (15,16). Even
though no HCV transmission occurs via the dialysis ma-
chine, blood transfusions, dialysis duration, dialysis type,
and the prevalence of HCV infection are risk factors for
HCV infection among patients undergoing dialysis. Addi-
tionally, anti-HCV false-negativity can be observed more
frequently in immunocompromised patients than immu-
nocompetent patients and can cause virus transmission
(15,17). Anti-HCV negativity may be present in the hy-
per-acute phase, such that anti-HCV positivity could not
be detected in one of the patients during the outbreak.
The diagnosis of AHC in this patient was determined th-
rough serum HCV-RNA positivity. Moreover, acute infe-
ctions are typically asymptomatic and anicteric, thereby
causing increased transmission risk. Outbreaks of new
HCV infections are associated with lapses in IC, including
improper parenteral medication handling and preparati-
on, inadequate cleaning and disinfection of environmen-
tal surfaces between patient treatments, and poor hand
hygiene and glove use (18,19). We evaluated the patient
intake and IC practices in this clinic. We identified lapses
in IC, such as hand hygiene and glove use, vascular ac-
cess care, parenteral medication preparation and admi-
nistration, environmental and machine surface cleaning
and disinfection between shifts and at the end of the
day. We observed the lack of hand hygiene and glove
changes during vascular interventions and inter-patient
transitions. The same sequence information and drug
resistance identical to one of the patients with chronic
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HCV infection who was in the same HD room and on the
same shift as all new cases suggested that the outbreak
was associated with transmission between patients, the-
reby revealing the lapses of IC in this clinic.

Detection of the same viral strain in this outbreak thereby
emphasizes the importance of adhering to the recom-
mended IC practices in dialysis settings, as well as high-
lights the importance of routine hepatitis C screening in
patients at increased risk of infection.
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