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Abstract
Hepatitis C virus (HCV) infection after biological ac-
cident (needlestick injury) is a rare event. This report 
describes the first case of acute HCV infection after a 
needlestick injury in a female nursing student at Padua 
University Hospital. The student nurse was injured on 
the second finger of the right hand when recapping 
a 23-gauge needle after taking a blood sample. The 
patient who was the source was a 72-year-old fe-
male with weakly positive anti-HCV test results. Three 
months after the injury, at the second step of follow-
up, a relevant increase in transaminases with a low vi-
ral replication activity (350 IU/mL) was observed in the 
student, indicating HCV infection. The patient tested 
positive for the same genotype (1b) of HCV as the in-
jured student. A rapid decline in transaminases, which 
was not accompanied by viral clearance, and persis-
tently positive HCV-RNA was described 1 month later. 
Six months after testing positive for HCV, the student 
was treated with pegylated interferon plus ribavirin 
for 24 wk. A rapid virological response was observed 
after 4 wk of treatment, and a sustained virological 

response (SVR) was evident 6 mo after therapy with-
drawal, confirming that the patient was definitively 
cured. Despite the favourable IL28B gene (rs12979860) 
CC- polymorphism observed in the patient, which is 
usually predictive of a spontaneous clearance and SVR, 
spontaneous viral clearance did not take place; how-
ever, infection with this genotype was promising for a 
sustained virological response after therapy.
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INTRODUCTION
The incidence rate of  acute hepatitis C virus (HCV) in-
fection has been dramatically reduced since the advent 
of  blood products screening and the introduction of  
single-use medical equipment. However, acute hepatitis 
C is still present in Western countries. In Italy, the inci-
dence ranges from 1 to 14 cases per 100 000 according 
to the National Surveillance Agency[1], the Italian Blood 
Program[2] and by evaluation in the general population[3].

Currently, intravenous (IV) drug use is the most com-
mon exposure leading to HCV infection, with HCV 
prevalence rates of  50%-80% in long-term IV drug abus-
ers. Other possible modes of  acquisition are medical pro-
cedures, sexual intercourse and needlestick injuries, par-
ticularly in health care professionals[4-7]. The average rate 
of  HCV transmission after a single needlestick exposure 
depends on the amount of  inoculated blood, increasing 
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to 0.9% with a hollow needle full of  blood and decreas-
ing to 0.3% for conjunctival exposure[8]. In our previous 
experience at the Padua University Teaching Hospital no 
cases resulted in seroconversion[9].

In the present report, the first case of  HCV sero-
conversion in our hospital following a needlestick injury 
is reported. Even though the spontaneous rate of  viral 
clearance after acute hepatitis C ranges from 20% to 
50%[5,10] and it can be predicted by measurement of  se-
rum viral load[11], which should become negative within 
12-14 wk after the exposure, the injured patient devel-
oped acute hepatitis without spontaneous viral clearance. 
The student nurse was treated with pegylated interferon 
and ribavirin.

CASE REPORT
A 19-year-old female student nurse was injured on the 
second finger of  the right hand when recapping a 23- 
gauge needle after taking a blood sample. The patient 
who was the source was a 72-year-old female, weakly pos-
itive for anti-HCV by chemiluminescence (CIA) (VITROS, 
anti-HCV assay, Ortho Clinical Diagnostic, Abbott Labo-
ratories, IL, United States) with an undetermined pattern 
(only C1+ and C2+) at confirmatory test by immunoblot 
assay (HCV-RIBA 3.0 assay, Chiron Corporation, United 
States). Moreover, the patient had a quantitative HCV-
RNA level of  14 491 571 IU/mL (COBAS TaqMan, 
Roche, Basel) and viral genotyping showed HCV-1b (VE
RSANT® HCV genotype 2.0, INNOLiPA, Innogenetics, 
Belgium).

The student nurse was checked and followed accord-
ing to the SIROH recommendations and procedures, 
which consist of  the assessment of  hepatitis B surface 
antigen (HBsAg), hepatitis C antibody and human immu-
nodeficiency virus (HIV) antibody at the time of  injury 
(step 1), 3 mo after the injury (step 2), and 6 mo after 
the injury (step 3). At the time of  the injury she was anti-
HBsAg positive (recently vaccinated) and HIV and HCV 
negative. Aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) were within the reference range.

At the second step (3 mo after injury), a high increase 
in transaminases with a HCV seroconversion (CIA: anti-
HCV positive and RIBA: NS4+, NS3+, C1+++, C2+++, 
GST-) was detected in the student nurse. The student 
had a quantitative HCV-RNA level of  330 IU/mL and 
the HCV genotype was also 1b, as was that of  the patient 
source. Despite the fact that the injured student nurse 
had no symptoms, she was diagnosed with acute HCV in-
fection. Transaminases were frequently analysed, decreas-
ing until normalization at 4 mo after the injury (Figure 1). 
HCV-RNA was detectable, but below the lower limit of  
the linearity range (< 43 IU/mL) and was negative 5 mo 
after injury. At this time, AST and ALT persisted within 
the reference range. Unfortunately, 6 mo after injury a re-
currence of  viraemia (HCV-RNA positive, < 43 IU/mL) 
together with a slight ALT spike were observed. One 
month later, further analysis confirmed low viral load and 
an increase in transaminases.

Due to the chronic profile of  the infection, antiviral 
therapy was prescribed and the subject received a regi-
men consisting of  180 µg pegylated interferon α-2a sub-
cutaneously once a week and 400 mg ribavirin (adjusted 
for weight), by mouth twice a day.

During this treatment (Figure 1), a persistent trans-
aminasemia and a slight neutrophilic leukopenia were 
evident. HCV-RNA analysis showed that the patient 
remained persistently negative beginning at week 4 of  
therapy. The patient suffered profound fatigue and mus
culoskeletal pain, which showed a good response to 
acetaminophen. During the last month of  therapy, she 
had severe knee pain that was resistant to acetaminophen 
and only partially mitigated by other non-steroidal anti-
inflammatory drugs (NSAID). Therapy lasted 24 wk 
without any adjustment to the drug dose. 

At one month after therapy withdrawal the patient 
had increasing asthenia and unexplained anaemia (Hb 82 
g/L, reference values ​​123-153 g/L) that resolved with vi-
tamins and iron supplementation, and was probably due 
to NSAID-induced gastrointestinal bleeding. At 6 mo, 
HCV-RNA analysis remained negative, transaminases 
remained within the reference values, the patient felt well 
and her blood cell counts were restored. 

Annual monitoring of  HCV-RNA and liver function 
tests confirmed viral eradication and resolution of  the 
liver disease up to 36 mo from the onset of  the infection, 
thus the patient was defined as “cured”.

DISCUSSION
Needle recapping is an unsuitable operation, which is 
usually performed only by expert physicians[12]. Student 
nurses should only use standard precautions and pro-
cedures and the subject of  this case report has been re-
educated according to the protocol following her profes-
sional exposure.

Because the student had no history of  blood transfu-
sion, sexual behaviour or IV drug abuse between the time 
of  injury and the onset of  acute HCV, it was highly prob-
able that the lesion with the contaminated source was 
the cause of  seroconversion. Furthermore, the student 
nurse had the same HCV-1b genotype as the patient; 
however, sequence analysis comparing the source and 
student nurse HCV-RNA would be required to eliminate 
all doubt.

The average rate of  HCV transmission after a single 
needlestick exposure is low[13], and the transmission rate 
in Italy is as low as 0.4%[8]. The higher seroprevalence in 
health care workers[2] is probably related to the fact that 
health care workers are submitted to follow-up after bio-
logical contamination, therefore, there is a greater rate of  
discovery of  seroconversions than in other workers not 
submitted to surveillance for biological risk. The adher-
ence to procedures after biological exposure is important, 
because patients with acute HCV infection are often as-
ymptomatic and this makes diagnosis difficult and cases 
remain underestimated[14].

The expectation of  a spontaneous viral clearance 
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was initially high in our subject due to the normalization 
of  transaminases and the transient HCV-RNA negativ-
ity. Some factors have been proposed as being associated 
with spontaneous viral clearance including ethnicity[15,16], 
short incubation period[17], rapid decline in HCV-RNA 
level[11], and female gender[18]. Unfortunately, despite 
the age, gender, absence of  additional risk factors, rapid 
normalization of  transaminases[19], low viral load (330 
IU/mL, approximately 7000 copies/mL) and favourable 
IL28B gene (rs12979860) CC-polymorphism[20] no spon-
taneous viral clearance was observed in our subject. This 
was probably due to persistence of  the virus (> 3 mo 
from onset), and particularly to the host complex immu-
nological mechanisms that are associated with spontane-
ous clearance or to chronic infection (Table 1)[21-30].

In general, following injury with a HCV source, no 
post-exposure prophylaxis is indicated; on the other 
hand, whether and how to treat acute HCV infection is 
still up for debate. The use of  α-interferon may be effec-
tive in preventing progression from acute to chronic dis-

ease[31], but there are no data to indicate that early treat-
ment during the course of  chronic infection is less ef-
fective than immediate treatment during the acute phase. 
Certainly, we must consider that in 20%-30% of  cases, 
after an acute infection, spontaneous clearance of  HCV 
occurs and that antiviral therapy is expensive and not well 
tolerated in the majority of  cases[32]. Delaying treatment 
for 12-16 wk after disease onset permits the identifica-
tion of  cases whose infections spontaneously resolve and 
whether early initiation of  treatment is more appropriate 
in cases with genotype 1b and/or with asymptomatic dis-
ease is still an open question.

The aim of  therapy is to achieve a sustained virological 
response (SVR), defined as the absence of  HCV-RNA in 
serum 6 mo after therapy withdrawal[33]. In acute infection, 
which has the favourable features of  low pretreatment 
HCV-RNA levels and HCV-genotype non-1 correlate, 

SVR varies between 71% and 94%[34-37] and is certainly 
higher than the rate obtained in cases with long time 
chronic infection[38].
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Figure 1  The behaviour of transaminases and hepatitis C virus-RNA after a needle stick injury and during the treatment with pegylated interferon α-2a at 
180 µg s.c. once a week and ribavirin weight adjusted at 400 mg p.o. twice a day are shown. ALT: Alanine aminotransferase; AST: Aspartate aminotransferase.

Immunologic marker Mechanism involved Ref.

Acute phase of 
HCV infection and 
predictive of viral 
clearance

IFN-α/-β Vigorous IFN-stimulated genes; inhibition of IL12 expression [21]
IFN-γ HCV core induced generation of reactive oxygen species with 

stimulation of monocytes and NKs
[22]

IFN-λ Host IL28B gene polymorphism (CC allele favorable) [23]
CD4/CD8 Multispecific intrahepatic Th1 T cells activation [26]
HLA-B27/-B57/-A3 Protective HLA alleles on T cell epitopes [29]

HCV persistence 
and chronicity of 
infection

TGF-β/IL10 Inhibition of anti-HCV core/NS2 Th1 response [24,25]
CD161 HCV-specific Th17 T cells regulated by TGF-β and IL10 [27]
HCV HVR-1 specific Abs Viral escape from Abs mediated neutralization [28]
PD1/2B4/CD160 Inhibitory T cell receptors on CD8+ cells [30]

Table 2  Immunologic mechanisms involved in acute phase of hepatitis C virus infection and predictive of 
viral clearance or persistence and chronicity of infection

HCV: Hepatitis C virus; HVR: Hypervariable region; IFN: Interferon; TGF-β: Transforming growth factor-β; IL: Interleukin; 
HLA: Human leukocyte antigen.
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During therapy, the student nurse showed a rapid 
virological response (RVR), defined as the absence of  
HCV-RNA at 4 wk after therapy withdrawal[39], which 
was maintained at 6 mo after therapy withdrawal, thus, 
she was defined as having a SVR. These findings con-
firm that the earlier the virus disappears from serum the 
higher the probability of  achieving a sustained response 
to treatment.

This case report supports the vigorous application of  
measures to increase adherence to protocols after bio-
logical contamination. We believe that all cases, if  there 
are no contraindications, should be evaluated promptly to 
prescribe a standard full antiviral schedule of  pegylated 
interferon and weight-based ribavirin, especially in cases 
like this one in which there is a viral kinetic showing a 
transient or slow resolution of  the active infection. Cur-
rently, response-guided therapy helps to determine the 
duration of  treatment, which is cost saving and more 
advantageous for patients[40]. In this case report, the RVR 
allowed for the use of  a shorter schedule, 24 wk of  thera-
py, which is approximately 12.000 € less than the standard 
of  48 wk.

In conclusion, the lessons from this case are as fol-
lows: (1) health care workers must be counselled and 
trained to avoid occupational exposure; (2) all injured 
cases must report the exposure immediately and un-
dergo standard procedures; and (3) a weight-adjusted full 
schedule of  the standard regimen with pegylated inter-
feron and ribavirin should be proposed in all cases with 
acute HCV infection showing an active and longer viral 
replication, in particular for cases with more than 6 mo 
of  acquisition. These suggestions might help to avoid the 
unaware HCV-carrier status, and thus some chronic in-
fections with the potential progression to cirrhosis and to 
major complications, such as hepatocellular carcinoma.
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