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SUMMARY
Objectives: Individuals with HIV infection are at an increased risk for a number of infectious diseases, some of which are preventable by vac-

cination. Unfortunately, little is known about the attitudes of this population group to vaccination, therefore, we decided to find out vaccination 
coverage against 5 infections among newly diagnosed HIV-infected patients in the Czech Republic.  

Methods: This cross-sectional study was conducted on newly diagnosed patients who started their follow-up care at the HIV Clinic of Na Bulovce 
Hospital during the two following years. Vaccination history data and results of serological tests were collected from all participants. 

Results: Enrolled were 269 HIV-positive subjects (94.1% males) with a mean age of 34.4 years, 64 subjects (23.8%) had tertiary education, 229 
(85.1%) were men having sex with men, 32 (11.9%) were heterosexual, and 8 (3.0%) were injection drug users. The mean CD4+ T-lymphocyte 
count was 556.2/µL, with 149 persons (55.4%) who had a CD4+ T-lymphocyte count > 500/µL, and 68 (25.3%) individuals were late presenters 
with CD4+ T-lymphocyte count < 350/µL. A vaccination against tetanus was reported by 262 subjects (97.4%), against influenza by 18 subjects 
(6.7%), against tick-borne encephalitis by 18 subjects (6.7%), against viral hepatitis A by 78 persons (29.0%), and against hepatitis B by 104 
subjects (38.7%). For influenza, tick-borne encephalitis and hepatitis A, a significant positive impact of tertiary education was found (p-values 
< 0.001–0.044). Vaccination coverage against both types of hepatitis was significantly lower in late presenters (p = 0.044 and p = 0.004, respectively).

Conclusions: Vaccination rates found in our cohort were except tetanus and hepatitis B in young people low, especially for influenza and 
tick-borne encephalitis. Higher level of education and less advanced HIV infection were associated with higher vaccination rates. To improve this 
unsatisfactory situation, more attention should be paid to vaccination. 
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INTRODUCTION

People living with human immunodeficiency virus (HIV) are 
increasingly vulnerable to a variety of infections, some of which 
are quite preventable by vaccination, but the effectiveness of vac-
cination programmes in HIV-infected individuals can be limited. 
The main concerns traditionally are about the efficacy and safety 
of vaccinations in this population group, and until now much less 
attention has been paid to issues such as vaccination coverage of 
people living with HIV or to their attitudes to various immuniza-
tion programmes (1, 2).

In the Czech Republic (CR), there is only limited information 
about vaccination coverage of adults in the general population 
and data about the situation among HIV-infected individuals is 
completely missing (3, 4). 

For this reason we decided to conduct a study with the goal 
to determine the vaccination coverage of HIV-infected people 

living in this country. We have chosen 5 vaccination-preventable 
infectious diseases (tetanus, influenza, tick-borne encephalitis, 
hepatitis A and B). As these infections differ significantly in 
their epidemiology, there are also important differences in their 
vaccination strategies.

Tetanus is a very serious wound bacterial infection with a 
high mortality rate, but due to a long tradition of vaccination, 
its incidence in the CR in the past few decades has been very 
low (5). Vaccination against tetanus in the CR is mandatory by 
law and is completely covered by health insurance or health 
insurers. The national vaccination programme started in 1958 
by the vaccination of all children at the age of three months 
and in 1975 regular vaccination of all adults over 18 years 
of age was introduced. The immunization against tetanus is 
based on administration of a specific toxoid and vaccination 
in the country is provided by both paediatricians and general 
practitioners (6).
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Influenza is the most common seasonal respiratory viral 
infection which significantly contributes to an increase of mor-
bidity and mortality of immuno-compromised individuals but is 
preventable by vaccination (7). Vaccination against influenza in 
the CR is broadly offered to the general population and strongly 
recommended to groups with an increased risk of severe complica-
tions of flu as seniors over 65 years of age, persons with severe 
comorbidities inclusive of those with HIV infection. Vaccination 
against flu is not generally covered by health insurance in the CR 
but for healthcare workers the vaccination is usually sponsored 
by their employers. For immunization against flu are in the CR 
approved inactivated vaccines only.

Tick-borne encephalitis (TBE) is a typical vector-borne viral 
infection which can have serious neurological sequelae and its 
incidence in the CR is one of the highest in Europe (8). Vaccina-
tion against TBE in the country is widely recommended to all 
residing persons. For immunization against TBE in the CR various 
inactivated vaccines are used and the vaccination is not covered 
by health insurance companies (9). 

Viral hepatitis A and viral hepatitis B (HAV and HBV) are two 
types of liver infections with different epidemiology characterized 
by faecal-oral and parenteral transmission route, respectively.

For immunization against HAV and HBV in the CR are avail-
able inactivated vaccines either against single types or as a fixed 
combination of both.

The mandatory vaccination of three-month old infants against 
hepatitis B in the CR was implemented in 2001 together with a 
catch-up strategy for children at the age of 12. This vaccination is 
covered by health insurance. However, with this age group HBV 
vaccination is routinely provided to persons at occupational risk, 
e.g. healthcare workers. The HBV vaccination is also generally 
recommended to individuals with risky sexual practices or drug 
addiction but without coverage by health insurance (10).

Vaccination against HAV in the CR is broadly recommended 
to the general population and particularly to individuals with 
increased risk like promiscuous sexual behaviour or drug abuse. 
This HAV vaccination is not covered by the health insurance 
system in the CR (11).

MATERIALS AND METHODS 

Study Population
This cross-sectional study includes newly diagnosed patients 

with the HIV-1 infection who were over 18 years of age and initi-
ated their follow-up care at a HIV clinic of Na Bulovce Hospital 
between 1 January 2014 and 31 December 2015. In the study all 
those who were able to provide vaccination history data and had 
related laboratory markers available were enrolled. The study was 
approved by the local ethics committee and informed consent was 
obtained from each enrolled patient. 

Data was obtained during the first routine check-up. A 
questionnaire asking for the level of education and vaccination 
history including the type of vaccine, number of doses and 
timing of vaccination was used in all of them. In some patients 
further data was completed in an interview with their general 
practitioners (GPs) or by checking their standardized Certificate 
of Vaccination.

All vaccination history data except influenza were proved 
through serological tests. Samples were tested for IgG antibod-
ies against tetanus toxoid using Elisa (R-Biopharm, Darmstadt, 
Germany), tick-borne encephalitis using Elisa method (Mast 
Diagnostica, Reinfeld, Germany) and for viral hepatitis using 
CMIA method (Abbott Laboratories, Abbott Park, IL) classified 
according to the manufacturer’s protocol.

For tetanus, as positive vaccination history was taken from a 
vaccination scheme with at least three doses plus a booster dose 
within last fifteen years. As protective antibody titres were con-
sidered levels of specific IgG antibodies > 0.1 IU/mL. 

As vaccinated against influenza was considered by all subjects 
with history of at least one dose of vaccine within last fifteen years. 

For TBE, as a positive vaccination history was considered with 
a vaccination scheme with at least three doses eventually plus a 
booster dose and as protective were accepted levels of specific 
IgG antibodies > 110 VU/mL. 

For HAV, as positive vaccination history was considered with 
a vaccination scheme with at least two doses and as protective 
were admitted levels of anti-HAV IgG > 15 mIU/mL. 

For HBV, as positive vaccination history was taken with a 
vaccination scheme with at least three doses eventually plus a 
booster dose and as protective serologic titres were classified 
levels of anti-HBs IgG > 10 mIU/mL.

Statistical Analysis
Continuous data is characterized by means and standard devia-

tions and compared among the groups by a Student’s t-test. Cat-
egorical data is presented as counts and percentages. Fisher’s exact 
test and its generalization were used to analyze the differences 
in proportions among the groups and to assess the association 
between vaccination coverage and potential predictors including 
demographic and HIV-related factors. All statistical tests were 
evaluated as two-sided at a significance level of 0.05. Statistical 
analysis was performed by the statistical software Stata, release 
9.2 (Stata Corp LP, College Station, TX).

Ethics Approval and Consent to Participate
The Ethics Committee of Na Bulovce Hospital (Ref. No. 

IORG0006697) has reviewed and approved a research study “In-
vestigation of the number of vaccinated patients with recently diag-
nosed HIV infection” based on the design of the study and draft of 
informed consent form on its regular meeting on 10 January 2017 
(Reg. No. dated 6 January 2017/8325/EK-Z). Signed informed 
consent was obtained from every patient enrolled in the study.

RESULTS

Cohort Characteristics
Three hundred and seven people initiated their follow-up care 

as newly diagnosed at the HIV Clinic of Na Bulovce Hospital 
between 1 January 2014 and 31 December 2015.The enrolment 
process to the study was successful in 269 subjects (87.6%). 

The mean age at the time of HIV diagnosis was 34.4 years 
(standard deviation 9.2, range 19–72 years). As summarized in 
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Table 1, more than three fifths (63.2%) were in the age group 
of 25–39 years. The vast majority (253, 94.1%) were males and 
215 (79.9%) participants were born in the CR. Sixty-four persons 
(23.8%) had attained tertiary education, with the remaining 205 
persons (76.2%) having lower than tertiary education. Sexual 
contact was likely the route of acquiring HIV in 229 (85.1%) men 
having sex with men (MSM) and in 32 (11.9%) heterosexuals 
while 8 subjects (3.0%) were intravenous drug users.  

Mean CD4+ T-lymphocyte (CD4+) count was 556.2/μL 
(standard deviation 316.6, range 6–1,700/μL). One-hundred and 
forty-nine persons (55.4%) had at the time of HIV-diagnosis 
CD4+ count higher than 500/μL. Sixty-eight persons (25.3%) 
were diagnosed as late presenters with CD4+ count lower than 
350/μl including 38 persons (14.1%) with advanced HIV-disease 
presenting CD4+ count lower than 200/μL (Table 1). In majority 
(75.0%) of late presenters there was an absence of AIDS-defining 
symptoms. In 17 late presenters, however, HIV infection was diag-
nosed directly in the C stage with following AIDS defining diag-
noses: 5 pneumocystis pneumonia, four oesophageal candidiasis, 
three lymphoma, two tuberculosis, two brain toxoplasmosis, and 
one HIV encephalopathy.

Vaccination against Tetanus
Vaccination against tetanus has been reported in 262 (97.4%) 

subjects and all of them had protective IgG antibody titre (range 
0.11–6.8 IU/mL). The remaining 7 subjects (2.6%) were not able 
to recall if they had been vaccinated against tetanus. In two of 
them serological tests were not done, whereas 5 individuals had 
protective IgG titres, so protective titres were altogether found 
in 267 subjects (99.3%). No one had previously experienced 
tetanus disease. 

Following from Table 2, no statistically significant difference 
in reported vaccination cover (p = 1.000) was observed among 
64 subjects with tertiary education and 205 subjects with sub-
tertiary education.

Vaccination against Influenza
Influenza vaccination was reported by 18 subjects (6.7%), 

all being men, while 251 subjects (93.3%) had never been vac-
cinated. Two subjects (11.1% from all vaccinated) underwent 
influenza vaccination twice and 4 (22.2% from all vaccinated) 
more than twice.

The proportion of influenza vaccinees was significantly higher 
(p = 0.003) among persons with tertiary education (15.6%) than 
among those with sub-tertiary educational level (3.9%) (Table 2). 
The vaccination coverage among late presenters (4.4%) was lower 
than that among patients with less advanced HIV infection (7.5%) 
but the difference was not significant. Likewise, no association of 
vaccination rates with age at HIV diagnosis was noticed.

Vaccination against TBE 
Positive vaccination history against TBE was found in 18 

subjects (6.7%), all males. Negative vaccination history was 
found in 251 subjects (93.3%). In all 18 vaccinated subjects, 
positive titres of IgG antibodies were found (range 150–1,600 
VU/mL). None of them had declared TBE disease in the past. 
Among 251 unvaccinated subjects no seropositivity against TBE 
was detected.  

Table 2 shows that there was a significantly higher proportion 
of vaccinated individuals among persons with tertiary (12.5%) 
compared to that with sub-tertiary (4.9%) education (p = 0.044). 
The vaccination coverage of late presenters (4.4%) was insignifi-
cantly lower than in patients with less advanced HIV infection 
(7.5%). No association of vaccination rates with age at HIV 
diagnosis was seen.

Vaccination against HAV and HBV
Positive vaccination history against HAV was reported by 

78 subjects (29.0%) while 191 subjects (71.0%) were not vac-
cinated. All 78 vaccinated respondents had protective anti-HAV 
IgG titres (range from 16 to more than 1,000 mIU/mL). Positive 
serology was also detected in 3 (1.6%) unvaccinated persons even 
though none of them declared that they had undergone hepatitis 
A in the past.  

Characteristic n (%)
Male gender 253 (94.1)
Born in CR 215 (79.9)
MSM 229 (85.1)
Tertiary education 64 (23.8)
CD4+ less than 350/μL 68 (25.3)
CD4+ less than 200/μL 38 (14.1)

Table 1. Basic characteristics of study cohort participants 
(N = 269)

Vaccination coverage
Education

Total 
(N = 269)

Tertiary 
(n = 64)

Sub-tertiary 
(n = 205) p-value

Tetanus 262 (97.4) 63 (98.4) 199 (97.1) 1.000
Influenza 18 (6.7) 10 (15.6) 8 (3.9) 0.003
TBE 18 (6.7) 8 (12.5) 10 (4.9) 0.044
HAV 78 (29.0) 31 (48.4) 47 (22.9) < 0.001
HBV 104 (38.7) 30 (46.9) 74 (36.1) 0.142

Data are given as count (%)

Table 2. Vaccination coverage according to level of education (N = 269)
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Positive vaccination history against HBV was reported by 104 
subjects (38.7%). Negative vaccination history was given by 165 
subjects (61.3%). Protective titres of IgG anti-HBs (range from 
11 to more than 1,000 mIU/mL) were detected in 85 (81.7%) of 
vaccinated individuals whereas the remaining 19 had the titres 
lower than protective limit. Four unvaccinated subjects declared 
that they undergone hepatitis B disease in the past.

The majority of participants vaccinated against viral hepatitis 
was vaccinated against both infections (60 simultaneously and 
5 separately in different times). These 65 persons (24.2% of the 
cohort) make up a proportion of 83.3% of all HAV vaccinees and 
62.5% of all HBV vaccinees. Positive vaccination history against 
HAV only was reported by 13 subjects (4.8%) and against HBV 
only by 39 subjects (14.5%). 

We found that there was a positive impact of tertiary education 
on vaccination coverage (Table 2). Subjects with tertiary education 
were more likely vaccinated against HAV than subjects with lower 
education (48.4% vs. 22.9%), p < 0.001. For HBV vaccination the 
difference was in the same direction but less pronounced (46.9% 
vs. 36.1%) and did not reach statistical significance (p = 0.142). 

Significantly higher HBV vaccination coverage rate was 
noticed among 44 subjects in age group of 18–26 years (84.1%) 
compared to 225 older subjects (29.8%), p < 0.001. Particularly 
high coverage was seen in the above-mentioned younger age 
group of Czech patients (94.1%). No such difference was found 
for HAV where vaccination rates in both age groups were similar 
(27.3% vs. 29.3%), p = 0.857. 

Vaccination coverage against both HAV and HBV was signifi-
cantly higher among those with less advanced HIV infection at the 
moment of diagnosis compared to late presenters. Corresponding 
rates are 32.3% and 19.1%, respectively, for HAV (p = 0.044), and 
43.8% and 23.5%, respectively, for HBV (p = 0.004).

Vaccination against Multiple Non-mandatory Infections
Less than one half (130, 48.3%) of analyzed subjects underwent 

vaccination against at least one of four investigated infections (influ-
enza, TBE, HAV, HBV) for which it is recommended but voluntary 
in the Czech Republic. Out of them, 55 individuals were vaccinated 
against the only infection (8 against influenza, four against TBE, 
9 against HAV, and 34 against HBV), 62 participants against two 
infections (54 against HAV+HBV, one against influenza + TBE 1, 
two against influenza + HAV, two against influenza + HAV, two 
against TBE + HBV, and one against TBE + HAV), and 13 patients 
against three infections (three against influenza + HAV + HBV, eight 
against TBE + HAV + HBV, one against influenza + TBE + HAV, 
and one against influenza + TBE + HAV). No one was vaccinated 
against all four infections preventable by voluntary vaccination. Par-
ticipants with tertiary education were more likely to be voluntarily 
vaccinated against at least one infection than participants  with lower 
education (68.8% vs. 42.0%, p < 0.001). Vaccination against two 
or three infections was reported by 45.3% of subjects with tertiary 
education but only by 22.4% of subjects with sub-tertiary education.  

DISCUSSION 

Our cohort was made up of a total proportion of 54.0% of 
all persons diagnosed with HIV infection in the same period 

(2014–2015) in the CR. The age, gender and way of transmis-
sion of the study participants are fully consistent with the entire 
Czech situation and thus our cohort is representative for the whole 
country (12).

Vaccination against Tetanus 
The vaccination coverage self-reported by patients (97.4%) 

corresponds with the general situation in the country with a long 
tradition of mandatory vaccination (13). Moreover, the positive 
serology in 5 individuals, who were not able to remember the 
vaccination, can be explained only as evidence of a successful 
vaccination done in the past. Thus, in reality at least 99.3% was 
vaccinated in our cohort, because with the extremely low inci-
dence of tetanus in the CR it is probable that those antibodies were 
not consequence of a real tetanus infection (5). Though this high 
vaccination coverage without any differences in age or education 
of vaccinated individuals illustrates well-functioning system of 
mandatory vaccination against tetanus (13).

Vaccination against Influenza
The very low influenza vaccination coverage of only 6.7% 

observed in our cohort is unsurprising and fully consistent with 
the general Czech population showing vaccination cover rates of 
5.0% in the season 2013/14, and 4.9% in the season 2014/15 (14, 
15). Overall, the CR thus ranks among the other Central-Eastern 
European countries with the lowest level of influenza vaccination 
coverage rates (below 10%) like Poland (general population 9.5%) 
or Estonia and Latvia with only 1% in the age group ≥ 65 years 
(16, 17). On the other hand, in Western European countries the 
vaccination coverage is typically over 30% (18).

To explain the reasons for unsatisfactory vaccination cover-
age rates in Central and Eastern European countries is not easy. 
The factors which may play a major role include general lack of 
accurate information about influenza and thus a low perception 
of risk and fear of possible and perceived side effects from vac-
cination, misleading reports in the mainstream media, broader 
anti-vaccine sentiments, and also issues of cost which may play 
important role particularly in lower-income-countries (19). 

As in other studies, however, a higher level of education 
showed an unambiguously positive effect on the attitude to flu 
vaccination with four-times higher coverage in the subgroup of 
tertiary-educated subjects (p = 0.003) (20).

Vaccination against Tick-borne Encephalitis 
The vaccination coverage rate of 6.7% found in our cohort 

is low compared with the general population in the country. In 
various studies in the CR, the vaccination rates range between 
15% in adults and 22% in school-aged children (8, 21). Even in 
neighbouring countries with similar epidemiological situation 
vaccination coverage is very different. For example, in Austria the 
vaccination rate is around 85%, in Slovenia 12% and in Poland 
is as low as 0.8% (22–24). Explanation for such low and unsat-
isfactory vaccination cover rates in post-communist countries of 
Central-Eastern Europe despite the unfavourable epidemiological 
situation could be persistent low disease awareness, and the same 
with relatively high costs of vaccines. This hypothesis could be 
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supported by higher vaccination cover rates in persons with higher 
level of education as similarly seen in influenza (25, 26).

Positive serology in all vaccinated individuals is highly prob-
ably attributable to the vaccination, however, the possibility of 
latent TBE infection before the vaccination cannot be excluded. 
The asymptomatic TBE infections are very common and for 
example in the CR was found the prevalence of specific TBE 
antibodies in around 25% of population that had never have any 
symptoms of TBE (27).

On the other hand, the complete absence of TBE antibodies 
among non-vaccinated patients can be explained by low prob-
ability of exposure because of completely different epidemiology 
of HIV and TBE. The HIV infection is a typically urban disease 
and TBE is a typically rural infection. These differences make 
co-infection of these very unlikely similarly as seen in co-infection 
between HIV and Lyme disease (28). 

Vaccination against Viral Hepatitis A and Hepatitis B 
Most of published vaccination studies on viral hepatitis have 

been focused on immunogenicity and the efficacy of vaccination 
whereas the vaccination coverage assessment has been paid lit-
tle attention and so there is not much data available. Vaccination 
coverage against HAV (29.0%) and HBV (38.7%) in our cohort 
is relatively low compared with that found among HIV-positive 
individuals in other countries, e.g. in France 61.9% and in Brazil 
with 57.4% or 76.9%, respectively (29–31). 

Not surprisingly a substantially higher coverage rate against 
HBV was found in the age group below 26 years. This finding 
corresponds with the introduction of national catch-up strategy 
among 12-year-olds since 2001 (3). As a consequence of the man-
datory vaccination against HBV, the education-based difference in 
vaccination coverage is less pronounced for this infection, whereas 
for completely non-mandatory HAV the vaccination coverage not 
surprisingly increases with educational level.

The higher vaccination coverage against both HAV and HBV 
among individuals who were diagnosed as HIV in less advanced 
stage may be explained by their higher interest in the health 
status and their higher perception of health risks in conjunction 
with the effect of vaccination promotion campaigns among 
groups with risky behaviour (32). Very low seropositivity rate 
of anti-HAV antibodies among non-vaccinated individuals in 
our cohort is consistent with most recently published serological 
survey from the region, where the overall prevalence all anti-
HAV positive individuals regardless vaccination history was 
37.4% (33). Based on this, the Czech Republic does not belong 
to low-prevalence HAV countries with higher prevalence among 
HIV-positive individuals compared to HIV-negative population 
(34, 35).

Vaccination against Multiple Non-mandatory Infec-
tions

Significantly higher vaccination coverage against multi-
ple infections in the group with higher education (45.3% vs. 
22.4%) is also not surprising because individuals with higher 
education usually pay more attention to their health status 
and thus have also better life-expectancy as seen in the Swiss 
HIV cohort (36).

CONCLUSIONS

The results of our study have shown significant differences 
in vaccination coverage against analyzed infections. The highest 
coverage was not surprisingly against tetanus and HBV in people 
younger than 26. The vaccination coverage against other infec-
tions was very low, particularly in case of TBE and influenza. 
Clearly, a positive effect on the vaccination coverage depends 
on the level of education but even in the group of highly edu-
cated individuals the vaccination coverage with non-mandatory 
vaccinations is unsatisfactorily low. The explanation in general 
can probably be seen in very low disease awareness, insufficient 
social marketing, low support by general practitioners, as well as 
increasing trends of anti-vaccination tendencies in our region (37).

To improve this unsatisfactory situation, it is necessary to pay 
on-going attention to all vaccination issues in people with high 
risk behaviour in terms of HIV infection including further research 
of those factors which influence attitudes to vaccination in those 
difficult to reach population groups.
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