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Abstract 

Introduction: There is a considerable paucity of data of acute hepatitis C (aHC) 

infection; no large series have been reported in South America.  

Aims: To identify clinical characteristics and risk factors for aHC in a cohort of South 

American patients. To evaluate factors associated with aHC evolution towards 

chronicity (in an untreated cohort) and response to antiviral treatment (in a treated 

cohort).         

Methods:A retrospective clinical record analysis of all patients ≥16 years old registered 

with diagnosis of acute hepatitis C was performed in thirteen hepatology units. 

Results:64 patients fulfilled inclusion criteria.The majority were middle-aged (median 

age 46 years) females; most of them were symptomatic at diagnosis (79.6%).Five 

patients had liver failure: three had severe acute hepatitis andtwo patients required 

liver transplantation. Nosocomial exposure was the most prevalent risk factor 

detected.Seroconversion provided diagnosis in 27 patients and in the remaining the 

diagnosis was stablished by HCV RNA detection in the presence of an acute hepatitis 

syndrome without alternative diagnosis. Evolution was assessed in 46 patients. In the 

untreated cohort, spontaneous resolution occurred in 50% of the patients and was 

associated with AST levels (OR: 1.13, CI 95% 1-1.27; p=0.04 for each time above the 

upper limit of normal value). In the treated cohort, SVR was associated with nosocomial 

transmission (p=0.03) and early treatment initiation (p=0.05).  

Conclusion:this is the largest aHC cohort evaluated in our region; the most prevalent 

suspected transmission source was of nosocomial origin, thus stressing the importance 

of revising universal precautions measures to prevent HCV infection.  

Key words: hepatitis C virus; nosocomial transmission; spontaneous resolution; South 

America. 

 

Abbreviations: HCV: hepatitis C virus; USA: United States of America; aHC: acute 
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infection by hepatitis C; anti-HCV: IgG antibodies for hepatitis C virus; HCV RNA: 

hepatitis C virus ribonucleic acid; Peg-IFN: pegylated interferon. 

 

Core tip: There is a considerable paucity of data regarding acute hepatitis C risk factors 

and evolution, especially in developing regions such as South America. We present 

hereby the largest South American aHC cohort. The most prevalent transmission source 

was of nosocomial origin, thus stressing the importance of revising precautions to 

prevent HCV transmission. A severe evolution was observed in three patients. 

Spontaneous resolution was associated with necro-inflammatory activity, whereas 

treatment response was associated with a nosocomial transmission and early treatment 

onset. In a setting of scarce availability of direct acting antiviral therapy, early Peg-IFN 

based treatment may still have a role.   
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Introduction 

Hepatitis C virus (HCV) infection has long been considered a major public health issue; 

affecting not only developed countries such as USA (estimated prevalence 1.3% of the 

population) and those comprisingWestern Europe (estimated prevalence 2.4%) but also 

developing regions such as Tropical and Southern America (1.2-1.6% respectively)[1]. 

Since HCV progresses to chronic infection in the majority of cases (approximately 75-

85%)[2], risk factors for the development of fibrosis, cirrhosis and hepatocellular 

carcinoma have been the focus of major research efforts. Acute hepatitis C (aHC) 

represents an entirely different scenario; asit is seldom symptomatic (acute hepatitis 

syndrome occurs in 15% of patients), thus, there is a considerable paucity of data that 

precludes precise knowledge of its risk factors and evolution[3].  

aHCis defined as an acute necro-inflammatory process of the liver caused by HCV and 

characterized by an increase in the aminotransferases level of at least ten times the 

upper normal value[4].There is no specific test to diagnose aHC; the current gold-

standard is to document anti-HCV seroconversion. However, an anti-HCV prior to the 

acute hepatitis is seldom availablein the general population, except in cases in which 

early post exposure follow up is performed[5]. The alternative diagnostic approach (and 

currently the most frequently used strategy) is to consider aHCdiagnosis when there is 

a likely recent source for HCV transmission, an acute hepatitis syndrome (elevation of 

aminotransferases ten times from baseline) and HCV RNA is detected with or without 

certainty of anti-HCV seroconversion; with a throughout exclusion of other acute 

hepatitis etiologies (viral, toxic or metabolic) and chronic liver disease. These criteria are 

considered valid both in monoinfected and HIV co-infected patients[6-9]. aHC represents 

a substantial etiology of acute hepatitis; it accounts for approximately 20% of cases of 

acute hepatitis, and approximately 30,000 new cases occur every year in the United 

States alone[6]. Unfortunately, precise data in developing regions such as South America 

is scarce. The lack of general data is considered to be multifactorial, due to the elevated 

amount of unrecognized early infections and the insignificant number of acute 
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infections in controlled clinical settings (as were in the past, aHC after blood 

transfusions)[10].  

Accurate identification of patients with aHCand a more detailed comprehension of its 

natural history are important, since they would allow to identify risk factors for its 

transmission and to choose the correct timing for antiviral treatment (it has been 

suggested that an early start can lead to higher sustained virological response rates)[11]. 

Therefore, the aim of this study was to identify clinical characteristics and risk factors 

for aHCin a cohort of South American patients, to evaluate factors associated with its 

evolution towards chronicity (in an untreated cohort) and response to antiviral 

treatment (in a treated cohort).     

 

Patients and Methods 

Study population:A retrospective clinical record analysis of all patients ≥16 years old 

registered with diagnosis of aHCwas performed in thirteen hepatology units (eleven 

centers from Argentina, one center from Uruguay and one center from Paraguay) from 

January 2002 until December 2015. The diagnosis of aHCwas based on seroconversion 

to anti-HCV antibodies (preferred criteria) and/or the presence of an acute hepatitis 

syndrome (increases of alanine aminotransferase [ALT] at least 10 times the upper limit 

of normal) in individuals without preexisting liver disease after the exclusion of other 

infectious (acute hepatitis A and B), metabolic or toxic etiologies, accompanied by the 

presence of HCV RNA in the first serum sample (alternative criteria).The study protocol 

was evaluated and approved by a Clinical Research Committee; it was conducted in 

accordance with the Declaration of Helsinki. 

 

Exclusion criteria:Patients with alternative diagnosis for acute hepatitis, patients with 

previously altered liver test/suspicion of chronic hepatitis, patients with concomitant 

severe illness that precluded exclusiveaHC diagnosis (systemic cytomegalovirus 

infection, severe sepsis, etc).  
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Demographic, possible transmission routes and clinical data: Data was collected in an 

ad hoc standardized form, including: 

1. Demographic data: gender, age at diagnosis. 

2. History of exposure to possible risk factors: if available in medical records, 

previous exposures within 6 months before the diagnosis of aHC were recorded. 

The considered variables were nosocomial (medical invasive procedures, 

surgical interventions, transfusions and hemodialysis), occupational (needle stick 

injuries or other type of exposure in health-care workers), exposure related to 

alternative medical procedures (i.e., ozone therapy), sexual-related (these were 

divided accordingly if the patient had a known sero-discordant anti-HCV 

positive sexual partner or if the patient had unsafe sex without knowledge of 

their couple´s HCV status) or intravenous drug use. If the patient did not 

recognized a possible risk factor or mentioned more than one, they were 

catalogued as unknown risk exposure.  

3. Date ofonset (symptomatic patients) or first consult when referred for abnormal 

liver test (asymptomatic patients). 

 

Serological and Molecular HCV RNA assays:Anti-HCV serology was performed by 

commercially available third generation enzyme immunoassays. When available before 

the diagnosis of aHC, its result and date of testing were recorded. During the episode of 

aHC, several features regarding anti-HCV were documented: date of testing in relation 

to the onset of symptoms/first consultation, number of serological test performed and 

their results. It was also noted whether seroconversion was confirmed. Regarding 

molecular HCV RNA testing, both qualitative and quantitative polymerase chain 

reaction (PCR) testing were performed according to available technology at different 

times and centers; when available, HCV genotype and viral load were recorded.  

 

Biochemical features:Alanine aminotransferase (ALT), aspartate aminotransferase 

(AST) and total bilirubin (TB) values were registered at aHC onset, and if available, 
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monthly during the following three months. The worst prothrombin time during each 

aHCepisode was also recorded.  

 

Follow-up and evolution:If patients did not completed at least five-months of medical 

assessment, they were accounted as lost to follow-up; in the remaining cases, patients 

were sorted according to the decision of antiviral treatment. In those patients that were 

not treated, rate and timing of spontaneous resolution or evolution towards chronicity 

was registered. In the cohort of patients that were treated, treatment duration, selected 

drugs and sustained virological response (SVR) were registered.  

 

Statistical analysis: Results are presented in percentages, mean and standard deviation 

for normally distributed data and in median and interquartile range for non-normal 

distributed data. Bivariate analysis was performed with: chi-square or fisher´s test 

according to the number of patients analyzed for nominal data, t student test or 

ANOVA for parametric data; and Mann-Whitney or Kruskal Wallis test for non-

parametric data, depending on the number of groups evaluated.Multivariate analysis 

was performed by logistic regression. Statistical analysis was performed with STATA 

11th version.  In all analysis the significance levels were set at p≤0.05. 
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Results  

Demographic and clinical features: During the study period, 64 patients fulfilled 

inclusion criteria. Baseline demographic and clinical characteristics are described in 

Table 1, whereas possible sources of infection/risk factors and their distribution 

according to age and gender are detailed in Table 2, 3 and 4. The majority of patients 

were middle-aged (median age 46 years) females; most of them were symptomatic at 

diagnosis (79.6%). The most frequent complaint was jaundice (33 patients; 51.5%), 

followed by abdominal pain (9 patients; 14%), flu-like symptoms (8 patients; 12.5%) and 

in one case glomerulonephritis (1.6%). The remaining thirteen asymptomatic patients 

were diagnosed due to altered liver function test detected during hospitalization or 

regular check-ups. In 57 (89%) patients, ALT and/or AST were elevated ≥10 times the 

upper limit normal value (ULN); in the remaining 7 patients, AST values were 6±2.5 

times ULN and ALT values reached 6±2 times ULN. Regarding bilirubin levels, 

44(70.9%) patients developed jaundice during the aHC episode.  

- HIV co-infected patients:A total of 8 patients were HIV positive. The median 

CD4 count, which was available in 6 patients, was 492 (IQR 180-849) cell/L. Two 

patients were receiving highly active antiretroviral treatment at the time of aHC 

diagnosis. Only one HIV positive patient was asymptomatic at diagnosis (CD4 

count 112 cell/L).  

- Disease severity:  there were five cases with liver failure due to aHC: three 

patients presented with severe acute hepatitis (prothrombin time ≤50%); only 

one occurred in an immunosuppressed patient (HIV positive, CD4 count 41 

cell/L). One patient had a fulminant evolution, requiring liver transplantation 

one week after aHC onset (with latter severe cholestatic HCV recurrence). 

Finally, one patient with NASH-related cirrhosis developed acute-on-chronic 

liver failure, requiring liver transplantation 96 hours after aHC episode onset.   
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Most of the aHC episodes were detected during or after the year 2010 (n=46). When the 

likely source of HCV transmission was analyzed according to the time period of aHC 

onset, nosocomial and sexual-related transmission were the most prevalent risk factors 

before the year 2010 (33.3% for each risk factor), followed by transfusions (16.7%), 

unknown (11.1%) and occupational related transmission(5.6%). During the 2010-2015 

period, the nosocomial transmission accounted for 50% of the declared risk factors, 

followed by unknown (19.6%), sexual (13%), intravenous druguse (6.5%), occupational 

and alternative medical procedures (4.35% for each risk factor) and blood-transfusion 

related exposure (2.2%).        

Serologic diagnosis 

Prior HCV serology and seroconversion: Prior negative anti-HCV serology was 

available in 25(39%) patients; 18 of whom belonged to high risk groups for HCV 

infection (health care workers, sexual workers, HIV positive patients, patients with 

multiple hospital admissions, hemodialysis and/or known HCV positive sexual 

partner).  

Seroconversion provided aHC diagnosis in 27 patients (42.1%). It occurred with a 

median 20 (IQR3-36) days from the onset of symptoms in the whole group. In 9 patients 

the first anti-HCV obtained after consultation was negative, with a median time of 

testing of 7 days (IQR3.5-23) since the onset of symptoms or altered liver tests date; 

these patients presented a positive anti-HCV on second testing, at a median of 59 days 

(IQR32-134).  

Virologic diagnosis: In 37 patients, aHC diagnosis was performed by HCV RNA 

detection in the setting of an acute hepatitis syndrome without an alternative etiology. 

The median time for HCV RNA detection was 17 (IQR10-29) days from symptom´s 

onset.  

HCV genotypes and viral kinetics: Genotype distribution (available in 52 patients) was 

as follows: genotype 1 (no subtype available) n=3 (4.7%), 1a n=18 (28.1%), 1b n=15 
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(23.4%); genotype 2a n=2 (3.1%), 2c n=3 (4.7%) 2a/2c n=7 (10.9%) and genotype 3a n=4 

(6.3%). There were 12 (18.8%) patients without available genotype information. 

Intermittent HCV RNA negativity (at least one negative HCV RNA assay followed by a 

positive determination) occurred in 8(12.5%) patients; with a median time of 3 months 

(IQR1.3-5) after aHC onset. Viral load were available in 52(81.2%) patients; wide 

viremic fluctuations of >1 log were detected in 12(18.8%) patients.  

Follow-up and evolution:   After aHC diagnosis, median follow-up was 12.2 months 

(IQR5.1-22.2). Evolution was analyzed in 46 patients, since 16 patients did not 

completed the minimum required follow-up time of 5 months and 2 patients were 

transplanted due to fulminant hepatitis/ acute-on-chronic liver failure (as described 

above). The clinical outcome of patients who completed ≥5 months of follow-up is 

summarized in Figure 1.  

Untreated cohort 

- Natural course of aHC: The first described group comprised 24 patients who 

were not treated due to heterogeneous reasons (patient refusal and 

contraindications mainly); thus allowing analyzing the natural course of aHC. 

Their median follow-up time was 19 months; 12 patients evolved to chronic 

infection, whereas the remaining 12 patients presented spontaneous resolution. 

This latter group was divided according to their time to viral clearance. In 9 

patients, early resolution (≤6 months from aHC onset) was recorded. In three 

patients, late resolution (>6 months from aHC onset) was confirmed. All of these 

patients had at least one positive HCV RNA assay 6 months after disease onset, 

with latter spontaneous viral clearance. Noteworthy, one of these patients was 

co-infected with HIV without HAART at time of aHC and the remaining two 

patients were initially treated as autoimmune hepatitis with high-dose steroid 

therapy, resolving aHC after steroid suspension.    

- Factors associated with spontaneous resolution of aHC. Demographic, clinical 

and virological characteristics were analyzed regarding its association with 
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spontaneous resolution or chronic evolution. The results of the bivariate are 

detailed in Table 5. Spontaneous resolution was associated with higher values of 

AST /ALT during aHC course and with the absence of intermittent HCV RNA 

viremia in univariate analysis; whereas in multivariate analysis only AST levels 

were significant, reaching an OR: 1.13 (CI 95% 1-1.27; p=0.04) for each time above 

the ULN.  

Treated cohort 

The second group included patients who received antiviral treatment.  

- Antiviral treatment:Only one patient was treated with pegylated interferon 

(Peg-IFN) monotherapy, the remaining 20 received both Peg-IFN and ribavirin 

(information regarding fixed or weight-adjusted dose of ribavirin was not 

obtained). In all patients the median time of treatment was 24 weeks. Median 

follow-up time was 14 months. Ten patients received early treatment (≤4 months 

since aHC onset); 9 of them achieved SVR (the remaining case refers to a patient 

that achieved rapid virological response, complete early virological response and 

end of treatment virological response to date, with SVR results not available at 

the time this manuscript was written.  The remaining 11 patients initiated 

antiviral treatment >4 months since aHC onset; in this cohort SVR was achieved 

in 63.6% of patients.  

- Factors associated with sustained virological response. Demographic, clinical 

and virological characteristics were analyzed regarding its association with viral 

clearance in patients that received antiviral treatment and had SVR information; 

the results are detailed in Table 5. Viral clearance was associated with possible 

nosocomial source of infection and an earlier onset of antiviral treatment 

(multivariate analysis could not be performed due to the small sample size).   
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Discussion 

The paucity of data regarding aHC incidence, affected population and associated risk 

factors difficult designing strategies to prevent its transmission, or even when detected, 

to optimize treatment results. The lack of epidemiological information is quite 

remarkable in South America, thus inspiring the development of this study. In the 

above described aHC cohort, the majority of patients (65.6%) were females and their 

median age was 46 years old. Regarding the possible transmission sources (when 

known), the most prevalent were nosocomial, accounting for 45.3% of the cases, 

followed by sexual-related in 18.8%.  The remaining risk factors reported (occupational, 

blood product transfusion, drug-use and alternative medical procedures exposures) 

accounted each for less than 7%. In 11 cases the possible cause of infection could not be 

determined, since the patient could not identify any risky event in the prior 6 months, 

or acknowledged more than one. Although the median age of our patients is similar to 

those reported in other aHC series [12-14], 44% (28 patients) were 50 years or older at the 

time of infection. This rather high proportion of older patients could be related to the 

predominance of a nosocomial transmission source; since it has been previously 

suggested that this risk factor prevails in older subjects (>50 years of age)[12], whereas 

patients reporting sexual or drug use related exposure were much younger (see table 3).  

Another discrepancy found when comparing with other published series refers to 

gender distribution, since males are usually the predominant affected population [15, 16]. 

However, when sex distribution was considered according to the suspected source of 

infection, females were only significantly more frequent in the nosocomial transmission 

group (our largest cohort); whereas intravenous drug users are the predominant group 

analyzed in the majority of previously published aHC series, and in this form of 

acquisition, young males prevail [12, 13, 15]. The small percentage of patients who declared 

drug use as a risk factor is concordant with previous reports, since intravenous drug 

addiction related to HCV acquisition has been traditionally considered infrequent in 

our region[17]. Furthermore, in a prospectively design aHC study conducted in Rio de 
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Janeiro, age and gender distribution were very similar to our study population; their 

main suspected source of transmission was also associated with medical procedures[18].    

Both in developed and developing countries, nosocomial transmission of aHC has been 

extensively reported, especially since the incidence of HCV infection due to blood 

product transfusions and intravenous drug use have fallen [5].  In a recent study 

conducted in Germany, medical procedures were the main suspected source of 

infection, accounting for one-third of all patients[6]; similarly, in a Spanish retrospective 

analysis of 131 patients, 40% of them reported a non-transfusion related nosocomial 

source of infection[12].  In Egypt, a country that stands out for having the highest 

prevalence of HCV worldwide, hospital admission, admission in a surgical unit, 

sutures, therapeutic intravenous injections and infusions were all independently 

associated with an increase in HCV risk in non-drug users[19].  

In our study, the most frequently reported risk factor were programmed surgical 

procedure/interventions, followed by upper and/or lower endoscopy; multiple 

hospital admissions or prolonged hospitalizations (see Table 2). These findings are 

perhaps the most important data obtained in our study, since they highlight the impact 

that poor adherence to standard infection control measures has on HCV transmission in 

our region. Furthermore, these reports were not constrained to a single center, but 

stated by most of them; thus stressing the need for optimizing rules and universal 

precautions involved in HCV transmission, especially when considering the majority of 

these reports were obtained in recent years (2010-2015 period), thus underlying the fact 

that nosocomial aHC is a current issue, and these are not just colorful statistics from the 

past. It should be stressed out that due to the retrospective design of our protocol and 

data acquisition from clinical records, it is impossible to determine beyond “reasonable 

doubt” the source of aHC infection; however, all patients were thoroughly interrogated 

discarding other risk factors, and a likely transmission route was only considered if it 

occurred in the prior six months from disease onset.  
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Though HCV transmission associated with heterosexual intercourse in sero-discordant 

partners is somewhat controversial (and has even been suggested to be insignificant) 

[20], several studies report a  sexual contact with a known HCV carrier as the most likely 

source of transmission, especially when moderate-high risk sexual practices were 

declared (anal sex, sex in presence of other sexually transmitted diseases, sex without a 

condom, sexual worker)[16, 21, 22]. To note, the relationship between sexual transmission 

and specific sexual practices could not be analyzed in our study, due to its retrospective 

design.  

Seroconversion is the current gold standard for aHC diagnosis, but due to the unlikely 

chance that patients without risk factors were tested previously for HCV, most scientific 

societies and experts endorse alternative diagnostic approaches, such as HCV RNA 

detection in a patient with an acute hepatitis syndrome without an alternative 

diagnosis[4, 8, 9]. We established aHC diagnosis using the preferred seroconversion 

criteria in less than half of the studied patients (42%), while in the remaining subjects, 

HCV RNA detection in the above described clinical scenario was the diagnostic criteria 

used. It seems important to underline that in nine cases, first anti -HCV testing was 

negative despite the presence of symptoms or altered liver test, and seroconversion was 

only detected in a subsequent analysis performed with a median of 59 days after 

disease onset. Regarding HCV RNA detection, in 8 patients, intermittent HCV RNA 

negativity was observed, whereas in 12 patients wide viremic fluctuations were noted. 

These serological and virological dynamics have been extensively described [5, 23-25], 

reflecting the importance of repeating determinations of both anti-HCV and HCV ARN, 

not only in a diagnostic algorithm (to avoid false negative testing) but also during 

follow-up, since a patient with a single negative HCV ARN may be categorized as 

recovered, when in fact he/she might have evolved to a chronic infection [7]. 

Regarding clinical presentation, although aHC is usually described as an asymptomatic 

infection[7], in the majority of aHC series patients are symptomatic - hence motivating 

medical consult and allowing their timely identification-. In this cohort, 80% of patients 
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were symptomatic at diagnosis, and 71% developed jaundice during the episode. All 

patients presented with aminotransferase elevations>5 times per ULN and almost 90% 

of them reached >10 times per ULN of both ASL and ALT, as described in other series 

of symptomatic aHCpatients [10]. Paradoxically, the presence of symptoms has been 

traditionally welcomed by physicians, since features such as jaundice and flu-like 

symptoms have been reported to be associated with spontaneous resolution [6, 15]. 

Although the presence of symptoms at diagnosis did not reached statistical significance 

for viral clearance in this study cohort, it showed a trend towards this outcome (p=0.09). 

Probably, our small sample size influenced these results. Nevertheless, the presence of 

necro-inflammatory activity did correlate with viral clearance: AST levels were 

significantly associated (both in bivariate and multivariate analysis performed by 

logistic regression) with this favorable evolution. To note, the association of 

aminotransferase levels and spontaneous resolution had been observed previously in 

an HIV-infected cohort[25].  

Despite the fact that a severe/fulminant evolution associated with  aHC is considered 

rare (except when occurring as a superinfection in HBV carriers [4]), we have detected 

five cases with associated liver failure; three of them with severe aHC (two occurring in 

previously healthy immunocompetent patients) and two cases that required liver 

transplantation (one of them due to fulminant hepatitis and the other due to acute-on-

chronic liver failure). Due to the small sample size, we could not identify factors 

associated with disease severity; however, it should be mentioned that this evolution is 

perhaps not as infrequent in our region and should be considered in the severe acute 

hepatitis diagnostic algorithm.  

Deciding who and when to treat has always been subject of concern in patients with 

aHC[5, 7].  Spontaneous resolution was observed in 50% of our untreated patients, and in 

the majority of them, it occurred during the first four months since disease onset. 

Despite the fact that only three patients presented with spontaneous viral clearance six 

months after diagnosis (in all three cases associated with some degree of immune 

Código de campo cambiado
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system depression), this late resolution is worth mentioning, since it portrays the 

difficulty in assessing aHC evolution despite close monitoring[26]. Prevalent early 

spontaneous resolution is in accordance to major guidelines recommendations, which 

establish that most patients with detectable HCV RNA six months after diagnosis will  

develop a chronic infection[27].  

Regarding evolution in the treated cohort, those patients who received antiviral 

treatment in the first four months had a SVR rate of 100%.  For those patients treated 

after this period, SVR only accounted for 64%. In the bivariate analysis, both time of 

treatment onset and a nosocomial transmission source were significantly associated 

with SVR. There has been some controversy regarding the utility of early treatment 

initiation, since a large prospective study that treated patients after 12 weeks of aHC 

diagnosis did not had lower SVR rates that those reported previously with earlier 

treatment onset (4 weeks since diagnosis)[6, 28]. In a recent revision published by 

Hullegie et al, where the rationale for the timing of treatment initiation in aHC is 

discussed, the authors mention that some major scientific societies advocate for 

treatment in the chronic phase of the disease- in order to avoid Peg-IFN regimens and 

instead use direct acting antivirals- .However, in regions where insurance coverage may 

only pay for these drugs in those patients with an urgent medical need for HCV 

treatment (such as advanced fibrosis/cirrhosis), Peg-IFN may still be the most effective 

and only available option for aHC treatment in the short-term future[3]. 

In conclusion, this is the largest aHC cohort evaluated in our region. Most of the 

patients had a symptomatic presentation, and the most prevalent suspected 

transmission source was of nosocomial origin, thus stressing the importance of revising 

universal precautions to prevent HCV transmission. A severe evolution, though 

infrequent, was observed in five patients (two of them required liver transplantation). 

Spontaneous resolution was associated with necro-inflammatory activity, represented 

by AST levels, whereas SVR was associated with a nosocomial transmission and early 
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treatment onset. In a setting of scarce availability of direct acting antiviral therapy, early 

Peg-IFN based treatment may still have a role in aHC treatment.   

 

 

  



[Escriba texto] 
 

References 

1 Mohd Hanafiah K, Groeger J, Flaxman AD, Wiersma ST. Global epidemiology of hepatitis C virus 
infection: new estimates of age-specific antibody to HCV seroprevalence. Hepatology (Baltimore, Md) 
2013; 57(4): 1333-1342 [PMID: 23172780  DOI: 10.1002/hep.26141] 
2 Sarin SK, Kumar M. Natural history of HCV infection.  Hepatology international 2012; 6(4): 684-
695 [PMID: 26201520  DOI: 10.1007/s12072-012-9355-6] 
3 Hul legie SJ, Arends JE, Rijnders BJ, Irving WL, Salmon D, Prins M, Wensing AM, Klenerman P, 
Leblebicioglu H, Boesecke C, Rockstroh JK, Hoepelman AI. Current knowledge and future perspectives on 
acute hepatitis C infection. Clinical microbiology and infection : the official publication of the European 
Society of Clinical Microbiology and Infectious Diseases 2015; 21(8): 797 e799-797 e717 [PMID: 
25892133  DOI: 10.1016/j.cmi.2015.03.026] 
4 Sagnelli E, Santantonio T, Coppola N, Fasano M, Pisaturo M, Sagnelli C. Acute hepatitis C: clinical 
and laboratory diagnosis, course of the disease, treatment. Infection 2014; 42(4): 601-610 [PMID: 
24619833  DOI: 10.1007/s15010-014-0608-2] 
5 Maheshwari A, Ray S, Thuluvath PJ. Acute hepatitis C. Lancet 2008; 372(9635): 321-332 [PMID: 
18657711  DOI: 10.1016/s0140-6736(08)61116-2] 
6 Gerlach JT, Diepolder HM, Zachoval R, Gruener NH, Jung MC, Ulsenheimer A, Schraut WW, 
Schirren CA, Waechtler M, Backmund M, Pape GR. Acute hepatitis C: high rate of both spontaneous and 
treatment-induced viral clearance. Gastroenterology 2003; 125(1): 80-88 [PMID: 12851873] 
7 Mondel li MU, Cerino A, Cividini A. Acute hepatitis C: diagnosis and management.  J Hepatol 2005; 
42 Suppl(1): S108-114 [PMID: 15777565  DOI: 10.1016/j.jhep.2004.10.017] 
8 Acute hepati tis C in HIV-infected individuals: recommendations from the European AIDS 
Treatment Network (NEAT) consensus conference.  AIDS (London, England) 2011; 25(4): 399-409 [PMID: 
21139491  DOI: 10.1097/QAD.0b013e328343443b] 
9 EASL Cl inical Practice Guidelines: management of hepatitis C virus infection.  J Hepatol 2014; 
60(2): 392-420 [PMID: 24331294  DOI: 10.1016/j.jhep.2013.11.003] 
10 Blackard JT, Shata MT, Shire NJ, Sherman KE. Acute hepatitis C virus infection: a chronic 
problem. Hepatology (Baltimore, Md) 2008; 47(1): 321-331 [PMID: 18161707 PMCID: PMC2277496 DOI: 
10.1002/hep.21902] 
11 McGovern BH, Birch CE, Bowen MJ, Reyor LL, Nagami EH, Chung RT, Kim AY. Improving the 
diagnosis of acute hepatitis C virus infection with expanded viral load criteria.  Clinical infectious diseases 
: an official publication of the Infectious Diseases Society of America 2009; 49(7): 1051-1060 [PMID: 
19725787 PMCID: PMC2741541 DOI: 10.1086/605561] 
12 Perez-Alvarez R, Garcia-Samaniego J, Sola R, Perez-Lopez R, Barcena R, Planas R, Canete N, 
Manzano ML, Gutierrez ML, Morano L, Rodrigo L. Acute hepatitis C in Spain: a retrospective study of 131 
cases. Revista espanola de enfermedades digestivas : organo oficial de la Sociedad Espanola de 
Patologia Digestiva 2012; 104(1): 21-28 [PMID: 22300113] 
13 Bunchorntavakul C, Jones LM, Kikuchi M, Valiga ME, Kaplan DE, Nunes FA, Aytaman A, Reddy KR, 
Chang KM. Distinct features in natural history and outcomes of acute hepatitis C. Journal of clinical 
gastroenterology 2015; 49(4): e31-40 [PMID: 24457946 PMCID: PMC4112167 DOI: 
10.1097/mcg.0000000000000076] 
14 Kamal SM, Fouly AE, Kamel RR, Hockenjos B, Al  Tawil A, Khalifa KE, He Q, Koziel MJ, El Naggar 
KM, Rasenack J, Afdhal NH. Peginterferon alfa-2b therapy in acute hepatitis C: impact of onset of 
therapy on sustained virologic response. Gastroenterology 2006; 130(3): 632-638 [PMID: 16530503  DOI: 
10.1053/j.gastro.2006.01.034] 
15 Wang CC, Krantz E, Klarquist J, Krows M, McBride L, Scott EP, Shaw-Stiffel T, Weston SJ, Thiede 
H, Wald A, Rosen HR. Acute hepatitis C in a contemporary US cohort: modes of acquisition and factors 



[Escriba texto] 
 

influencing viral clearance. The Journal of infectious diseases 2007; 196(10): 1474-1482 [PMID: 
18008226  DOI: 10.1086/522608] 
16 Santantonio T, Medda E, Ferrari C, Fabris P, Cariti G, Massari M, Babudieri S, Toti M, Francavilla 
R, Ancarani F, Antonucci G, Scotto G, Di Marco V, Pastore G, Stroffolini T. Risk factors and outcome 
among a large patient cohort with community-acquired acute hepatitis C in Italy. Clinical infectious 
diseases : an official publication of the Infectious Diseases Society of America 2006; 43(9): 1154-1159 
[PMID: 17029134  DOI: 10.1086/507640] 
17 Findor JA, Sorda JA, Daruich J, Bruch Igartua E, Manero E, Avagnina A, Benbassat D, Rey J, 
Nakatsuno M. [Distribution of the genotypes of hepatitis C virus in intravenous drug addicts in 
Argentina]. Medicina 1999; 59(1): 49-54 [PMID: 10349119] 
18 Lewis-Ximenez LL, Lauer GM, Schulze Zur Wiesch J, de Sousa PS, Ginuino CF, Paranhos-Baccala 
G, Ulmer H, Pfeiffer KP, Goebel G, Pereira JL, Mendes de Oliveira J, Yoshida CF, Lampe E, Velloso CE, 
Alves Pinto M, Coelho HS, Almeida AJ, Fernandes CA, Kim AY, Strasak AM. Prospective follow -up of 
patients with acute hepatitis C virus infection in Brazil. Clinical infectious diseases : an official publication 
of the Infectious Diseases Society of America 2010; 50(9): 1222-1230 [PMID: 20235831 PMCID: 
PMC3860186 DOI: 10.1086/651599] 
19 Mohsen A, Bernier A, LeFouler L, Delarocque-Astagneau E, El-Daly M, El-Kafrawy S, El-Mango S, 
Abdel -Hamid M, Gadallah M, Esmat G, Mohamed MK, Fontanet A. Hepatitis C virus acquisition among 
Egyptians: analysis of a 10-year surveillance of acute hepatitis C. Tropical medicine & international 
health : TM & IH 2015; 20(1): 89-97 [PMID: 25336067  DOI: 10.1111/tmi.12410] 
20 Marincovich B, Castilla J, del Romero J, Garcia S, Hernando V, Raposo M, Rodriguez C. Absence 
of hepati tis C virus transmission in a prospective cohort of heterosexual  serodiscordant couples. Sexually 
transmitted infections 2003; 79(2): 160-162 [PMID: 12690143 PMCID: PMC1744643] 
21 Spada E, Mele A, Mariano A, Zuccaro O, Tosti ME. Risk factors for and incidence of acute 
hepati tis C after the achievement of blood supply safety in Italy: results from the national surveillance 
system. J Med Virol 2013; 85(3): 433-440 [PMID: 23280786  DOI: 10.1002/jmv.23485] 
22 Santantonio T, Wiegand J, Gerlach JT. Acute hepatitis C: current status and remaining 
challenges. J Hepatol 2008; 49(4): 625-633 [PMID: 18706735  DOI: 10.1016/j.jhep.2008.07.005] 
23 Cho YK, Kim YN, Song BC. Predictors of spontaneous viral clearance and outcomes of acute 
hepati tis C infection. Clinical and molecular hepatology 2014; 20(4): 368-375 [PMID: 25548743 PMCID: 
PMC4278068 DOI: 10.3350/cmh.2014.20.4.368] 
24 Hajarizadeh B, Grady B, Page K, Kim AY, McGovern BH, Cox AL, Rice TM, Sacks-Davis R, Bruneau 
J, Morris M, Amin J, Schinkel J, Applegate T, Maher L, Hellard M, Lloyd AR, Prins M, Dore GJ, Grebely J. 
Patterns of hepatitis C virus RNA levels during acute infection: the InC3 study.  PLoS One 2015; 10(4): 
e0122232 [PMID: 25837807 PMCID: PMC4383375 DOI: 10.1371/journal.pone.0122232]  
25 Thomson EC, Fleming VM, Main J, Klenerman P, Weber J, Eliahoo J, Smith J, McClure MO, 
Karayiannis P. Predicting spontaneous clearance of acute hepatitis C virus in a large cohort of HIV-1-
infected men. Gut 2011; 60(6): 837-845 [PMID: 21139063 PMCID: PMC3095479 DOI: 
10.1136/gut.2010.217166] 
26 Mosley JW, Operskalski EA, Tobler LH, Buskell ZJ, Andrews WW, Phelps B, Dockter J, Giachetti C, 
Seeff LB, Busch MP. The course of hepatitis C viraemia in transfusion recipients prior to availability of 
antiviral therapy. J Viral Hepat 2008; 15(2): 120-128 [PMID: 18184195  DOI: 10.1111/j.1365-
2893.2007.00900.x] 
27 Hepatitis C guidance: AASLD-IDSA recommendations for testing, managing, and treating adults 
infected with hepatitis C virus. Hepatology (Baltimore, Md) 2015; 62(3): 932-954 [PMID: 26111063  DOI: 
10.1002/hep.27950] 
28 Santantonio T, Fasano M, Sagnelli E, Tundo P, Babudieri S, Fabris P, Toti M, Di Perri G, Marino N, 
Pizzigallo E, Angarano G. Acute hepatitis C: a 24-week course of pegylated interferon alpha-2b versus a 



[Escriba texto] 
 

12-week course of pegylated interferon alpha-2b alone or with ribavirin. Hepatology (Baltimore, Md) 

2014; 59(6): 2101-2109 [PMID: 24442928  DOI: 10.1002/hep.26991] 

 

 

 

Table 1. Baseline demographic and clinical characteristics of patients with  

acute hepatitis C (n=64) 

Variables Total n=64 

Age at onset (years) -median and IQR. 46 (40-57) 

Gender (female) - no. (%) 42 (65.6%) 

HIV positive - no. (%) 8 (12.5%)  

Symptomatic at diagnosis - no. (%) 51 (79.6%) 

AST* (times per ULN) -median and IQR 23 (12.5-36.5) 

ALT* (times per ULN) -median and IQR 29 (17-48) 

Total bilirubin (mg/dL) -median and IQR 7 (1.1-11) 

Severe acute hepatitis- no. (%) 3 (4.7%) 

Fulminant hepatitis - no. (%) 1 (1.6%) 

Acute-on-chronic liver failure- no. (%) 1 (1.6%) 

* the highest registered value 

 

 

Con formato: Izquierda
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Table 2.Prevalence of reported risk factors for HCV transmission  

Likely  source of HCV infection 
Number of 

patients (n=64) 

Nosocomial- no. (%) 29 (45.3%) 

Scheduled surgical procedures/ interventions*- no. 8 

Upper and/or lower endoscopy - no. 8 

Multiple hospital admissions/ prolonged hospital stay - no. 6 

Short hospital admission with parenteral drug 

administration - no. 
2 

Hospital admission due to respiratory infection and 

bronchoalveolar lavage - no. 
4 

Hemodialysis - no. 1 

Blood product transfusion- no. (%) 4 (6.2%) 

Alternative medical procedures- no. (%) 2 (3.1%) 

Ozone therapy- no.  2  

Occupational exposure- no. (%) 3 (4.7%) 

Needles stick injury among health-care workers- no.  3 

Sexual related exposure- no. (%) n=12 (18.8%) 

Known HCV sexual partner- no.  9 

Unsafe sexual practices/sexual worker- no.  3 
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Drug use related exposure- no. (%) 3 (4.7%) 

Intravenous/Inhalation drug users- no. 3 

More than one possible source of infection- no. (%) 3 (4.7%) 

Unknown exposure- no. (%) 8 (12.5%) 

*surgical procedures such as renal biopsy, tracheal stent placing, cataract surgery, 

coronary angioplasty, myomectomy and other obstetric surgery. 

 

 

Table 3.Age distribution according to likely source of HCV infection (n=53) 

Likely source of HCV infection Age (years) p value 

Alternative medical procedures 59 (57-61)  

Nosocomial  53 (41-60) 

0.02* 

Occupational 44 (31-47) 

Blood product transfusion  41 (27-49) 

Sexual  41 (38-46) 

Drug use  34 (31-36) 

Note: All values are expressed in median and interquartile range. *Fisher test shows 

statistical difference between median ages when divided according to declared risk 

factors. 11 patients with unknown/more than one likely source of infection were 

excluded from this analysis.  
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Table 4.Sex distribution according to likely source of HCV infection (n=53) 

Likely source of HCV infection (n=53) Females (n=37) Males (n=16) p value 

Alternative medical procedures- no. (%) 2 (100%) 0 0.54 

Nosocomial - no. (%) 19 (65.5%) 10 (34.4%) 0.02 

Occupational - no. (%) 2 (66.7%) 1 (33.3%) 0.71 

Blood product transfusion - no. (%) 3 (75%) 1 (25%) 0.55 

Sexual - no. (%) 10 (83.3%) 2 (16.7%) 0.18 

Drug use - no. (%) 1 (33.3%) 2 (66.7%) 0.28 

Note: 11 patients with unknown/more than one likely source of infection were 

excluded from this analysis.  
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Figure 1. Clinical outcome of aHC patients who completed ≥5 months of follow-up 

 

 

 

 

 

 

 

 

 

 

 

     

 

Note: All results are presented as median and interquartile range. * Refers to patients 

who had HCV RNA positive 6 months after disease onset and had latter spontaneous 

resolution. **22 patients received antiviral treatment for aHC; in one case, information 

regarding time of treatment onset is missing. ***One patient in the early treatment 

group has achieved rapid, early and virological response at the end of treatment; 

sustained virological response (SVR) results are pendant. 

 

 

 

  

Patients who did not receive 

treatment n=24 

Patients who received treatment 

n=22** 

 Follow-up time                 

19 (8.5-44) months  

 

 

Follow-up time14 (12,1-

21,8) months  

 

Spontaneousresolutio

n n=12 (50%) 

 

 

Chronicevolution 

n=12 (50%) 

Early resolution n=9      

3 (2-4) months 
Late resolution* n=3         

9 (8-18) months 

Early treatment onset 

(≤4 months) n=10 

Late treatment onset 

(>4 months) n=11 

 Treatment time 24 

weeks 

Treatment time 24 

weeks (24-36) 

SVR 63.6% SVR  100%*** 

Acute hepatitis C           

n=46 
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Table 5. Factors associated with spontaneous resolution of aHC in patients without 

antiviral treatment (n=24) 

Variables 
Spontaneous 

resolution (n=12) 

Chronic 

evolution (n=12) 

p 

value 

Age at onset (years)-median and IQR. 45 (41-51) 41 (39-58) 0.56 

Gender (female)- no. (%) 9 (75%) 9 (75%) 1 

HIV status (positive)- no. (%) 3 (25%) 0 0.21 

Symptomatic at diagnosis - no. (%) 12 (100%) 8 (66.6%) 0.09 

Source of infection (nosocomial)- no. (%) 4 (33.3%) 5 (41.6%) 1 

AST level (times per ULN)-median and 

IQR. 
42.5 (27-68) 16 (8-23) 0.002 

ALT level (times per ULN)-median and 

IQR. 
41 (30-62) 20 (12.5-28) 0.02 

Total bilirubin (mg/dL)-median and 

IQR. 
8.8 (3.5-14) 6 (1.6-11) 0.43 

Genotype (1,1a,1b)*- no. (%) 6 (50%) 9 (75%) 0.40 

First available viral load (log10 UI/ml)**-

median and IQR. 
6.5 (3.4-7.3) 5.5 (3.9-6.2) 0.54 

Intermittent HCV RNA viremia- no. (%) 0 5 (41.67%) 0.03 

 

Note: * Genotype determination was available in 17 patients, 7 in the spontaneous 

resolution group and 10 in the chronic evolution group. ** Available in 16 patients, 6 in 

the spontaneous resolution group and 10 in the chronic evolution group. 
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Table 6. Factors associated with viral clearance in aHC patients that received antiviral 

treatment and had SVR results at the time of enrollment 

Variables No SVR (n=5) SVR (n=16) p value 

Age at onset (years)-median and IQR. 48 (35-43) 43 (38-52) 0.06 

Gender (female)- no. (%) 2 (40%) 9 (56.2%) 0.63 

HIV status (positive)- no. (%) 1 (20%) 0 0.23 

Symptomatic at diagnosis - no. (%) 5 (100%) 12 (75%) 0.53 

Source of infection (nosocomial)- no. (%) 0 10 (62.5%) 0.03 

AST level (times per ULN)-median and IQR. 22 (19-25) 22 (15-54) 0.86 

ALT level (times per ULN)-median and IQR. 29 (27-32) 32 (18-62) 0.71 

Total bilirubin (mg/dL)-median and IQR. 10.7 (7-11) 3.7 (1-8) 0.11 

Genotype (1,1a,1b)*- no. (%) 4* (80%) 8* (57.1%) 0.60 

First available viral load (log10 UI/ml)**-

median and IQR. 
5.85 (4.3-7.2) 4.7 (3.7-5.8) 0.30 

Intermittent HCV RNA (-) assay- no. (%) 1 (20%) 2 (12.5%) 1 

Treatment duration (weeks)-median and IQR. 24 (20-24) 24 (24-36) 0.43 

Onset of antiviral treatment***-median and 

IQR. 
6.5 (6-7.5) 4 (3-6) 0.05 

 

Note: Values are presented in percentage, median and 1st-3rd interquartile 

range.*Genotype determination was available in 19 patients, 5 included in the non -

sustained virological response group (SVR) and the remaining 14 in the SVR 
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group.**Data regarding viral load was available in 19 patients, 5 included in the non -

SVR group and the remaining 14 in the SVR group. *** Data regarding time of treatment 

onset was available in 20 patients. 

 


