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Abstract

Aim of the study: To define the threats and epidemiological differences between outbreaks of hepatitis A (HA) 
in adults and children, and to assess the efficiency of implemented prophylaxis. We also present a summary of 
treatment and sick leave costs as compared to the predicted money-load in the case of properly initiated prophy-
laxis in hepatitis A virus (HAV)-exposed persons.

Material and methods: The cause of two outbreaks was contamination related to food mishandling by a per-
son infected with HAV. Especially health-threatening was exposure to the infection of 137 pre-school children. 
A second outbreak caused by the same source was observed among 25 exposed adults. On the basis of medical 
documentation we determined costs related to hospitalization and sickness leave absence at work, comparing it 
with money load related to implementation of required prophylaxis in both groups of people exposed to risk of 
HAV infection.

Results: As a consequence of exposure in the kindergarten area, an infection was confirmed in 32 patients from 
the first and subsequent generations and 7 cases were observed in the second outbreak. Costs of hospitalization 
and related to the sick leave were estimated to double the predicted costs of prophylaxis.

Conclusions: In the case of lack of proper hand hygiene of a food handler with HA or in the case of food-borne 
exposure of children to HAV it is necessary to apply post-exposure prophylaxis. Costs of the prophylaxis are sig-
nificantly lower than costs of HA. Both outbreaks underwent self-limitation with longer course of morbidity and 
larger number in the case of the kindergarten focus.

Key words: hepatitis A, post-exposure prophylaxis, foodborne outbreak, costs of hepatitis A, vaccination against 
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Introduction

Incidence of acute hepatitis A (HA) in Podkarpa-
cie (a south-eastern region of Poland) during 4 years 
preceding the described 2017 outbreak was estimat-
ed to reach numbers similar to the rest of Poland and 
ranged from 0.09 to 0.28 per 100,000 inhabitants. In 
2017, although this factor sharply rose to 2.87, the rest 
of the country faced even more dramatic changes that 
doubled the one observed in Podkarpacie [1, 2]. The 

majority of the cases observed in this region during 
the period of fall 2017 to spring 2018 were reported in 
Rzeszów city and proximal regions. A closer epidemi-
ological investigation revealed the association of most 
of the observed hepatitis A  virus (HAV) cases with 
clinically overt HA in a single person. The patient, di-
agnosed on 27th September 2017 after 5 days of symp-
tomatic disease, was a 34-year-old man, employed as 
a cook at the local kindergarten. Upon interview, no 
previous HAV vaccination was reported, and an out-
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break of the disease was coincidentally associated with 
a recent stay in Spain. 

The group exposed to the infectious risk encom-
passed 137 children from the aforementioned kinder-
garten and 25 employees attending an open-air com-
pany event on 23rd September 2017, where meals were 
prepared by patient 0. As a consequence of exposure 
in the kindergarten area, an infection was confirmed 
in 32 patients from the 1st and subsequent generations 
and 7 cases were observed in the case of participants 
of the open-air event. During the initial phases of the 
outbreak, despite availability of 100 vaccine doses at 
the local sanitary-epidemiological station, only 2 in-
dividuals exposed to the risk of infection decided to 
undergo this active prophylaxis, and did not display 
any symptoms of HA later. 

Lack of pediatric vaccines prevented effective 
launching of a  similar prophylactic paradigm in ex-
posed children. As a consequence of not enforcing the 
desirable vaccination regimen, several cases of sec-
ondary infections were observed in the environment 
of 1st generation patients. In total, the first wave of 
infections encompassed 6 employees participating in 
get-together party and 7 children, 3 persons from the 
kindergarten staff, and 2 parents who consumed meals 
prepared at the daycare center. The 2nd generation was 
limited to a wife of a patient from the former source 
and 20 members of children’s families from the latter. 
In total, up to 4 generations of cases were observed in 
the case of larger families. A pattern in occurrence of 
new infections, with characteristic periodicity in ap-
pearance of new generations of patients, is consistent 
with the incubation period of the disease [3, 4]. Name-
ly, the first wave of infected patients was observed at 
the end of October 2017, followed by November and 

December outbreaks, with the last cases that might be 
linked to the described patient 0 observed in March 
2018 (Fig. 1). 

A notable group not directly related to the previ-
ously described cases consisted of 5 young male pa-
tients acquainted with patient 0, who identified them-
selves as heterosexual, and did not report any risky 
sexual behaviors whose clinically active disease was 
observable simultaneously with consecutive gener-
ations of patients described before. Given the infor-
mation on the sexual preferences of patient 0 and his 
homosexual orientation, it is feasible to speculate on 
a sexual contacts-related way of spread of hepatitis in 
this patient subset. This hypothesis may be further cor-
roborated by the testimony of a  wife of one of these 
patients, diagnosed with secondary infection, which 
confirmed MSM (men who have sex with men) con-
tacts of her husband. 

After March 2018, and the last cases that may be 
linked back to the source of infection identified at the 
kindergarten, the incidence of HAV infections recov-
ered to the previously observed levels, with all new 
cases not being directly associated with the outbreak 
described herein.

The aim of the present report was to define the 
threats and epidemiological differences between out-
breaks in adults and children, and to assess the effi-
ciency of implemented HA prophylaxis. We also pres-
ent a  summary of treatment and sick leave costs as 
compared to the predicted money-load in the case of 
properly implemented prophylaxis in HAV-exposed 
persons. 

Material and methods

The causal-temporal relationship between HAV 
infection in patient 0 and the outbreak of two foci of 
HA was established on the basis of an epidemiologi-
cal enquiry carried out by the Public Health Depart-
ment in Rzeszów. Diagnosis of HA was determined 
on grounds of presence of biochemical signs (alanine 
aminotransferase [ALT], aspartate aminotransferase 
[AST], bilirubin and international normalized ratio 
[INR]) of an acute liver injury and confirmed by test-
ing for HA specific immunoglobulin (Ig) M antibodies 
(VIDAS HAV IgM bioMérieux France) via ELISA. To 
rule out the possibility of co-infection with hepatitis B 
(HBV) and C virus (HCV), we determined levels of 
antibodies against HCV, HBc IgM and presence of HBs 
antigen. With the exception of 7 children and 3 adults 
treated at General Practitioner Wards, all patients were 
hospitalized or ambulatorily consulted at the Depart-
ment of Infectious Diseases in Łańcut. For both foci 

Symptomatic cases from two outbreaks of hepatitis A
All cases of hepatitis A in the area of Podkarpacie

Fig. 1. Registry of cases of hepatitis A in the area of Podkarpackie voivodeship 
from May 2017 until June 2018
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of infection, methods to counteract the spread of the 
infection were implemented. In particular, effort was 
made to 1) identify the source of contamination and  
2) inform the patients from the groups of direct contact 
on post-exposure prophylaxis methods. During the 
outbreak of the first cases of HA screening tests were 
performed for presence of anti-HAV IgG class of im-
munoglobulins in exposed children, and adult patients 
were provided with the possibility of antiHAV prophy-
lactic vaccination. The study presented herein aims to 
understand the efficiency of these actions as compared 
to actual guidelines described in the literature. Finally, 
on the basis of medical documentation we determined 
costs related to hospitalization and sickness leave ab-
sence at work, comparing it with money load related 
to implementation of required prophylaxis in both 
groups of people exposed to risk of HAV infection. 

Results

Characteristics of patients from both outbreaks of 
HA are presented in Tables 1-3. Further from that, we 
present the statistics for Podkarpacie on the diagno-
sis of HA at the turn of the years 2017 and 2018. This 
data are complemented by the results on the number of 
symptomatic HAV infected patients from both foci of 
the described outbreak hospitalized and treated in the 
Department of Infectious Diseases in Łańcut (Fig. 1). 
Cases of symptomatic HA in both foci of the outbreak 
established 45.9% of all registered HAV infections in 
Podkarpacie, and both symptomatic and non-symp-
tomatic cases linked with the foci: 63.9%. If we include 
in that number the 6 persons who had HA probably 
as a result of MSM contacts with patient 0, this value 
should be increased to 73.7%.

The cost of hospitalization was calculated based on 
the guidelines from procedure DRG (diagnosis-relat-
ed group) G16 for patients with acute hepatitis admit-
ted to the Department and hospitalized for more than  
6 days. Based on that, the 14 cases of the outbreak at 
the kindergarten consumed as much as PLN 43,918, 
with an additional PLN 18,822 related to the disease in 
6 patients from the integration meeting focus. Costs of 
temporary inability to work, which also included the 
hospitalization and 30-day leave of absence related to 
disease, were calculated based on the average monthly 
salary in the private sector in 2017 and were estimat-
ed to reach PLN 21,199. For 5 people from the group 
of kindergarten employees and parents, the analogous 
calculation was made, to give the sum of PLN 8,138. 
Therefore, total cost related to the described HAV out-
break can be estimated to be as high as PLN 92,011. 
Instead, the cost of two doses of vaccination for 137 
children and 25 adults exposed to the risk of infec-
tion in both foci is PLN 47,860 (52.01% of the actual 
costs related to the hospitalization). Despite the fact 
that a single dose of vaccination is sufficient to prevent 
the development of HA [5], in the foci of the outbreak 
where in most cases of exposure no contact with the 
virus happened, for the development of sustained im-
munity a second dose of vaccine is required. For the 
kindergarten epicenter, the additional costs should 
be calculated because of the unknown and difficult to 
estimate number of adults that were exposed to risk 
of infection due to the consumption of the meals pre-
pared for their children. 

Discussion

The cause of occurrence of both outbreaks of HA 
was food contamination by patient 0, who was pre-

Table 1. Characteristics of the focus of HAV infections connected with kindergarten exposures

Parameter

Exposure 137 children

Children with hepatitis A under 6 years old 16 (9 boys, 7 girls) Median age 4.5, IQR 3 years

Siblings of children from kindergarten with hepatitis A 4 (3 boys, 1 girl) Median age 12, IQR 4.5 years

Adults with hepatitis A 12 Median age 31.9, IQR 6 years

Parents 9 (6 females, 3 males)

Kindergarten workers 3 (3 females)

Hospitalizations 14 National Insurance costs PLN 43,918 

Sick leaves 5 persons (median 30 days) Costs PLN 7,875 

Total number of patients 32 Total costs PLN 51,793 

IQR – interquartile range
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paring meals at the time of high infectivity preced-
ing symptoms of disease [3]. According to parents 
who were the first generation of patients, the source 
of infection was fruits (apples and pears) received by 
children in kindergarten. In the case of the integrative 
meeting the amount of food products which may be 
the source of infection were larger and included snacks 
and grilled dishes served by the ill person. 

HAV is characterized by high resistance to environ-
mental factors. On hand surfaces it remains infectious 
for at least 4 hours, enabling easy and long lasting con-
tamination of kitchen equipment [6, 7]. An extension 
of time of HAV infectivity is observed if contaminated 
food products are kept in a fridge or freezer [8, 9].

In comparison to the first generation of infections 
which was food-borne, secondary cases in both out-
breaks were caused by viral spread in household con-
ditions [10]. 

A characteristic feature of the kindergarten outbreak 
was a greater risk of propagation of secondary infections 
as a consequence of children illnesses in relation to the 
outbreak containing only adults in the proportion 4 : 3 
vs. 6 : 1. Higher risk of transmission of HAV was relat-
ed to problems with maintaining hygienic principles in 
a children environment as well as the frequent asymp-
tomatic course of illness in this group of patients [11].

Verification of the hypothesis of propagation of in-
fection by MSM contacts of patient 0 was impossible 
due to the lack of HAV genome fragment sequencing, 
which is standard for epidemiological inquiries in such 
cases [12-14]. Allowing this hypothetic additional way 
of HAV transmission, the total number of infections 
secondary to patient 0 is increased to 45 (Table 3). 

A risk of HAV transmission connected with food 
preparation in catering facilities is not clearly defined 
in publications and vaccination of clients consuming 
dishes prepared by persons with HA is not unambig-
uously recommended [15]. However, most of the re-
ports indicate a  threat of transfer of HAV infection 
from a food handler to non-immunized persons [14]. 
A current challenge is the globalization of production 
and trade of food connected with the risk of an occur-
rence of large outbreaks of HA caused by consump-
tion of HAV contaminated fruits and vegetables [12, 
16-18]. Such changes in HAV epidemiology proceed 
in line with the increasing number of non-immu-
nized persons with a switch of HAV infections to older 
groups of patients and with an increased risk of HA 
complications [19, 20]. 

To prevent the risk of transmission of HAV infec-
tion, some regulations describe the necessity of im-
munization against HAV among workers employed 
as food handlers. Due to rare cases of occurrence of 
food-borne HAV infections as well as costs of immu-
nization, vaccinations of such groups of employees are 
regarded as not cost-effective in preventing HAV in-
fections [21]. 

The last outbreak of HAV infection in Europe and 
North America among MSM and HIV infected indi-
viduals should increase awareness among health care 
professional that infections can be spread by sexual 
contacts as well [22]. The vaccination against HAV 
should be routinely offered among MSM, bisexual, 
transgender as well as heterosexual with risky sexual 
behaviors [12, 23, 24].

Table 3. Number of registered cases of hepatitis A linked with HAV infection of the worker of a catering facility

Patient 0

Focus Integrative meeting Kindergarten MSM?

First generation of patients 6 16 2

Second generation 1 12 2

Third generation 2 2

Fourth generation 2

Number of HAV infected persons in separate focuses 7 32 6

Total number of HAV infections connected with patient 0 45 (39 + 6?)

Patient 0 – worker of a catering facility infected with HAV; Integrative meeting – focus of HAV infections connected with an integrative meeting of employees; Kindergarten – focus of 
HAV infections among children, their families and kindergarten workers; MSM? – HAV infections among men who have sex with men as well as the wife of one of the MSM men

Table 2. Characteristics of the focus of HAV infections connected with 
exposures during integrative meeting

Parameter

Exposure 25 persons

Number of patients with hepatitis A 7 (2 females, 5 males)

Median age 34.5, IQR 10.5 years

National Insurance costs (6 hospitalizations) 18,882 PLN

Costs of temporal inabilities to work lasting  
at average 29 days

27,354 PLN

IQR – interquartile range
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Also attention is drawn to the necessity of keeping 
high hygienic standards with special consideration of 
hand washing and limitations in work performance in 
cases of developing ambiguous symptoms of an illness 
[3, 25]. The integrative open-air meeting precluded 
compliance with proper hygiene rules for a highly in-
fectious person and should be an indication for incor-
poration of post-exposure prophylaxis for all non-im-
munized participants. The necessity of application of 
post-exposure HA prophylaxis in the case of the kin-
dergarten focus resulted from the high epidemiologi-
cal risk as a consequence of spread of HAV infections 
in a group of children aged under 6 years [26]. 

Due to the above-mentioned reasons a decision of 
implementation of HAV infection prophylaxis in both 
groups of exposed persons should take place at the 
moment of diagnosis of HA in patient 0. All persons 
who revealed HA in the analyzed outbreaks due to age 
and lack of medical contraindications should be qual-
ified for post-exposure prophylaxis using vaccination 
only [3, 23]. Active application of post-exposure pro-
phylaxis in the case of a HA outbreak effectively limits 
further transmission of infection. 

Low utilization of vaccines in limitation of infection 
spreading in analyzed focuses suggests the necessity of 
institution of highly specialized medical advice, qual-
ification and surveillance of applied prophylaxis with 
accessibility of vaccines against HA for all age groups. 

An analysis of costs of sick absences of adult per-
sons from both focuses, hospital and ambulatory treat-
ment of all patients with HA, revealed that they were 
twice as high as the costs of two-dose vaccination of 
a  large group of 137 children from the kindergarten 
and 25 adults from the integrative meeting. An unex-
pected group of persons exposed to HA who needed to 
be taken into consideration in prophylaxis were kin-
dergarten workers as well as parents consuming meals 
designated for children. 

Apart from the above-described exception, both 
groups of persons exposed to HAV transmission from 
patient 0 were easy to identify, which is not a frequent 
situation in case of epidemiological inquiries during 
food-borne HAV infections [27]. In most such cases 
clients of catering facilities remain anonymous and re-
quire special methods of identification [28].

Due to the frequent asymptomatic course of HA 
among children under 6 years old, the actual number 
of HAV infections was probably higher than registered 
[4]. An assessment of real number of HAV infections 
would be possible using another identification of anti- 
HAV IgG antibodies in this group. 

Uncontrolled HAV spread induced by the asymp-
tomatic course of HA might be a cause of diseases epi-

demiologically not connected with the primary focus. 
The lack of HAV genome fragment sequencing from 
ill patients makes it impossible to describe any con-
nection with sporadically noted HA cases during the 
course and after disappearance of illnesses in investi-
gated focuses [12-14].

Self-limitation of HA with low utilization of meth-
ods of post-exposure prophylaxis indicate the essential 
significance of current hygienic standards, and access 
to clean water and water closets in preventing further 
transmission of infections.

Conclusions

Vaccination against HAV should be routinely of-
fered for food handlers.

People from the high-risk group of HAV infection, 
including MSM, should be vaccinated against HAV. Med-
ical staff should be informed about the higher risk of HA 
among MSM and necessity of determination of MSM 
status during work-up with patients infected with HAV.

In the case of lack of proper hand hygiene of a food 
handler with HA or in the case of foodborne exposure 
to HAV in children it is necessary to apply post-expo-
sure prophylaxis. 

Costs of post-exposure prophylaxis given to even 
a  large group of persons are significantly lower than 
costs of treatment and work inability connected with 
disease. 

In spite of insufficient actions aiming to limit the 
spread of infection in the form of lack of vaccinations, 
both outbreaks underwent self-limitation with a  lon-
ger course of morbidity and larger number of second-
ary infections in the case of the kindergarten focus.
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