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ABSTRACT
Introduction: Vaccination against various pathogens is recommended for HIV positive adults. There are
not sufficient data either on vaccination coverage of HIV positive adults or the risk factors associated
with poor adherence to routine vaccination.
Patients-Methods: During the period 2004–2014 vaccination coverage of a group of HIV infected adults
against hepatitis A virus (HAV), hepatitis B virus (HBV), seasonal influenza virus and pneumococcal
disease was recorded. Vaccination coverage was separated into two chronological periods, before and
after 2010, as 2010 marks the start of the economic crisis in Greece.
Results: 1210 patients were included in our study. Vaccine coverage throughout the study for hepatitis B,
hepatitis A, seasonal influenza and pneumococcal infection was 73.6%, 70.4%, 39% and 79%, respectively.
The complete lack of insurance coverage was an independent factor of non-compliance in all proposed
vaccines (vaccination against pneumococcal disease: OR: 0.82 95%CI: 0.49–1.35, vaccination against HBV:
OR: 0.82, 95% CI: 0.45–1.49, vaccination against HAV OR: 0.54, 95%CI: 0.34–0.87, vaccination against
influenza: OR: 1.27, 95% CI: 0.76–2.10). In addition, low educational level was associated with poor
compliance to vaccination against pneumococcal disease, hepatitis A, hepatitis B, and influenza. Finally,
the recommendation for vaccination after the onset of the economic crisis (2010) led to poor compliance
to vaccination against HBV, HAV and pneumococcal disease, but not against influenza.
Conclusions: In our study, vaccination coverage for vaccine-preventable diseases was found to be
insufficient for HIV positive adults in Northern Greece. Also, low educational level, lack of insurance
coverage and economic distress have contributed to poor vaccine compliance, leading to poor protec-
tion of the HIV positive population and decreased immune coverage in the community.
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Introduction

Vaccination is one of the cornerstones of public health, since
it is one of the most cost-effective methods of preventing
infectious diseases. In the setting of HIV infection, the sig-
nificance of immunization rises due to susceptibility of HIV-
positive individuals to several pathogens. Furthermore, HIV
shares similar modes of transmission with other viruses like
hepatitis A and B virus. In defiance of Highly Active
Antiretroviral Therapy (HAART), ΗΙV patients remain at
high risk for certain infections, such as pneumococcal infec-
tion, seasonal influenza and hepatitis viruses’ infections.1

Although immune responses to most vaccines have been
assessed to be impaired in patients with HIV infection,2,3

vaccination against hepatitis B virus, hepatitis A virus, seaso-
nal influenza and St. pneumoniae is currently recommended
in HIV infected patients.4 Despite this fact, adherence to
routine vaccination schedule is often assessed as suboptimal,

leading to concern about herd immunity and prevention of
infections in the community.5

The association between adherence to vaccination and HIV-
infection parameters is interesting. Particularly, patients who
had undetectable HIV viral load, higher CD4 T cell counts and
lower nadir CD4 T cell counts were more adherent to HAV
vaccination according to some studies.6 Some general risk fac-
tors for poor adherence or delay in vaccination in HIV patients
are: the concern for decreased immunogenicity in patients with
lower CD4 counts,7patient’s country of origin due to the diffi-
culty in communication and compliance with doctors’
instructions,5 the absence of a vaccination card so as to remem-
bering exactly which vaccinations and doses have been taken,8

and last but not least, the inadequate or even the nonexistent
medical guidance.7

Additionally, poor adherence to vaccinationsmay be associated
generally with poor retention to medical care and treatment,
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which has been linked to increased morbidity and mortality, drug
resistance, and virological failure in HIV infection.1–4,9

Patient related determinants are demographic and beha-
vioral characteristics as well as socioeconomic status
(SES).1,10–13 Possible modes of association of SES with adher-
ence to vaccine, are education’s effect on conforming a stable
economic future, on acquiring health knowledge and literacy
to visit and use health resources productively, while at the
same time financial income plays a significant role in obtain-
ing better housing conditions and earning time to access
health care.14 Moreover, employment status affects the
ongoing stress of the patients and their ability to use health
care facilities and comply to care.14

It is noteworthy that even though SES is a commonly used
term, it is rather difficult to define and measure it but it
combines a set of variables like occupation, education,
income, and place of residence.7,15 The effect of SES on
adherence among HIV infected patients is considered a con-
troversial issue.16–23

It is shown that, as far as HAV vaccination in HIV patients
is concerned, education level was reported to be directly
related to patients’ adherence and low vaccine coverage.6,24

For HBV vaccination, it is reported that only education level,
HIV risk category and number of HIV clinician visits per year
were found to be significant predictors of whether a patient
received hepatitis B vaccine.25 Some countries manage to
sustain high levels of vaccine coverage against HBV and
HAV,8 while others not25

Finally, the experience of the physician taking care of
patients affects vaccination coverage, especially for HBV and
pneumococcal disease.26,27

There are several studies about factors that may have a
negative impact on the compliance of HIV patients with
antiretroviral therapy.28–31 Significant correlations were
noted between education level, employment status, annual
income, depression, treatment adherence self-efficacy, the
age diagnosed with HIV, HIV symptom severity, the duration
of ART and the adherence in HAART.8 While there are a lot
of data about the adherence to HAART, the information
about adherence to vaccination in HIV-population remain
limited.32

In this retrospective cohort study, we document the adher-
ence to vaccination against four distinct pathogens suggested
to HIV patients served on the Infectious Diseases Unit of a
tertiary University Hospital in Thessaloniki, Greece, as
reflected by the completion of the routine schedule for pre-
venting certain infections.

Results

Overall, 1210 HIV patients 18 years old or older were enrolled
during the ten-year study period. Regarding vaccination
against PD, the median age at infection of the total population
was 34.12 years, and the median years of infection was
5.81 years. The cohort consisted mostly of male patients
(85.1%) and Greek patients (93.4%). Most of the patients
were receiving HAART (78.2%), and the most common HIV
risk factor was male to male sex (75.4%). Most individuals had
a CD4 count more than 350 (78.4%) and a plasma viral load

less than 100,000 (79%). The number of adherent patients was
957 (79%) and of non-adherent patients was 253 (21%).
About half of the population were vaccinated before 2010
(53.8%). It seems that age at infection, years of infection,
sex, CDC staging, CD4 count and plasma viral load did not
have an effect at the patients’ overall compliance. In contrast,
other factors such as level of education, had an impact on the
adherence to immunization.

With regards to vaccination against St. pneumoniae,
patients with lower level of education were less likely to
be adherent to pneumococcal disease vaccination. Similarly,
individuals with no insurance coverage were less adherent
than those having insurance coverage. Intravenous drug
users were also less likely to be adherent. Additionally,
patients vaccinated before the beginning of the financial
crisis (2010) were more compliant than those vaccinated
after 2010 (p < 0.0005). Factors tested for association with
adherence to vaccine against St. pneumoniae are summar-
ized in Table 1.

Regarding vaccination against HBV, 328 patients had nat-
ural immunity and 264 had previous vaccination against HBV
and 24 of them had unknown serological status. Of a total of
594 patients, most of them were adherent (437, 73.6%).
Partially vaccination was recorded for 63 patients (receipt of
one or two doses of vaccine). Data are illustrated in Figure 1.
The median age at infection was 35.10 years, and the older the
patient when infected, the less likely it was to be adherent
(p < 0.0005). There was no significant difference in compli-
ance according to sex, CDC staging or plasma viral load
(Table 2). However, patients with lower education level and
no insurance coverage were less likely to be adherent
(p < 0.0005). Furthermore, intravenous drug users and those
vaccinated after 2010 and individuals not receiving HAART
were less compliant.

As far as vaccination against HAV is concerned, 338 of
them had natural immunity and the serological status was
unknown for 20 individuals. Of a total of 852 patients, 627
(73.6%) of them were adherent and 223 (26.1%) of them
were not adherent (partial or no vaccination). Data are
illustrated in Figure 2. Again, components such as sex,
CD4 count, plasma viral load and CDC staging did not
have an important influence in adherence. On the other
hand, individuals who had lower education level and no
insurance coverage were less adherent than the rest of the
study group (Table 3). Patients who were vaccinated after
the beginning of the financial crisis were less adherent
compared to those previously vaccinated (p < 0.0005).

Finally, regarding vaccination against seasonal influenza,
most of the patients (61%) were not adherent (737 of a total
population of 1210). Also, patients of an older age were more
adherent than those younger patients (p < 0.0005). Sex,
nationality, HAART, CD4 count, plasma viral load and CDC
staging did not seem to affect compliance (Table 4). On the
other hand, factors such as education level and insurance
coverage did. Individuals with lower education level and
lack of insurance coverage were less likely to be vaccinated
(Table 4). Furthermore, patients vaccinated after 2010 and
those who were using intravenous drugs were also less
adherent.
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Discussion

Vaccines are critical components for protecting HIV-
infected adults from a certain number of preventable dis-
eases. The national immunization program recommends
the administration of four distinct vaccines to those
patients against hepatitis A and hepatitis B viruses, influ-
enza and St. pneumoniae.

St. pneumoniae is the most common cause of bacterial
pneumonia in HIV infected individuals, despite the decrease
of pneumococcal disease (PD) recorded since the introduc-
tion of HAART. The incidence is higher in patients with
advanced HIV infection.2,3 There are some studies which

dispute the clinical efficacy of the 23-valent PPV in HIV-
infected patients, compared to general population, thus lead-
ing at a low rate of vaccination, in some cases.9,11 However,
in our study, most of the patients were adherent to vaccina-
tion against PD. Risk factors associated with PD in HIV-
infected patients in previous reports are: smoking, alcohol
abuse, injection drug use, CD4 count < 200, previous pneu-
monia or previous hospitalization, or underlying conditions,
such as liver cirrhosis, chronic obstructive pulmonary dis-
ease (COPD) or lymphoma.10 In our study the adherence to
vaccination against S. pneumoniae is about 79%.
Differentiation rises when comparing our results with other

Table 1. Unifactorial and multifactorial analysis for vaccination against pneumococcal disease.

Non-adherent
(N = 253, 21%) Adherent (N = 957,79%) p-value OR 95%CI

Age at infection [years]
Median (range) 34.49 (17–71) 33.94 (15–75) 0.585 1.01 1.00–1.03
Mean (SD) 35.35 (9.78) 36.35 (11.05) 0.160

Years of infection [years]
Median (range) 2.59 (0.3–22.5) 6.69 (0.3–25.2) < 0.0005 1.07 1.01–1.13
Mean (SD) 4.42 (4.90) 8.24 (5.87) < 0.0005

Sex [N (%)]
Male 222 (87.7%) 808 (84.4%) 0.198 1.00
Female 31 (12.3%) 149 (15.6%) 1.29 0.62–2.68

Nationality[N (%)]
Greek 209 (82.6%) 921 (96.2%) < 0.0005 1.00
Other 44 (17.4%) 36 (3.8%) 0.33 0.19–0.57

HAART [N (%)]
No 93 (36.8%) 171 (17.9%) < 0.0005 1.00
Yes 160 (63.2%) 786 (82.1%) 1.88 1.29–2.75

HIV risk factor [N (%)]
MSM 177 (70.0%) 735 (76.8%) a < 0.0005 1.00
Heterosexual sex 39 (15.4%) 163 (17.0%) 0.71 0.37–1.36
IVDU 15 (5.9%) 6 (0.6%) b 0.12 0.04–0.42
Other 22 (8.7%) 53 (5.5%) 1.33 0.72–2.47

Nadir CD4 cell count (log10)
Mean (SD) 2.37 (0.47) 2.36 (0.45) 0.941

CD4 cell count (log10)
Mean (SD) 2.60 (0.36) 2.71 (0.26) < 0.0005

Plasma viral load (log10)
Mean (SD) 4.44 (0.96) 4.13 (1.17) < 0.0005

CDC [N (%)]
A 169 (66.8%) 555 (58.0%) c 0.035 1.00
B 55 (21.7%) 275 (28.7%) d 0.91 0.61–1.36
C 29 (11.5%) 127 (13.3%) 0.72 0.43–1.21

Insurance [N (%)]
Yes 157 (62.1%) 631 (65.9%) 0.001 1.00
No 67 (26.5%) 161 (16.8%) e 0.82 0.49–1.35
Social Welfare 29 (11.5%) 165 (17.2%) f 1.73 1.04–2.88

Education [N (%)]
Primary 122 (48.2%) 362 (37.8%) g 0.010 1.00
High School 85 (33.6%) 371 (38.8%) 1.72 1.02–2.90
University 46 (18.2%) 224 (23.4%) 1.43 0.92–2.23

CD4 cell count N(%)
Less than 350 79 (33.5%) 176 (18.7%) < 0.0005 1.00
More than 350 157 (66.5%) 767 (81.3%) 2.00 1.37–2.93

Plasma viral load N(%)
Less than 100,000 193 (76.3%) 764 (79.8%) 0.224 1.00
More than 100,000 60 (23.7%) 193 (20.2%) 1.03 0.68–1.54

Nadir CD4 cell count N(%)
Less than 200 64 (29.6%) 261 (28.3%) 0.738
More than 200 152 (70.4%) 661 (71.7%)

Time of vaccination N(%)
Before 2010 66 (26.1%) 585 (61.1%) < 0.0005 1.00
After 2010 187 (73.9%) 372 (38.9%) 0.52 0.30–0.89

a: p = 0,024
b: p < 0,0005
c: p = 0,010
d: p = 0,026
e: p < 0,0005
f: p = 0,026
g: p = 0,003
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studies. Pneumococcal vaccine coverage has increased in
HIV infected people since the 2009 A/H1N1 influenza pan-
demic and it reached nearly 65% in a patient cohort study
conducted in 2011 in France5,27 In our study, it is noticeable
that intravenous drug users, one of the vulnerable groups for
developing PD, is not adherent to vaccination. Also, demo-
graphic groups with features of economic hardship such as
low education level, and no insurance coverage are less
adherent to vaccination, thus more susceptible to PD. One
can assume that the total cost of providing vaccination to
groups whose members are not able to vaccinate is lower
than treating PD and hospitalization of those affected. The
aftermath of the Greek financial crisis can be seen in adher-
ence to vaccination against PD, because of the notable
decline of compliance after 2010.

The high rates of HBV infection in HIV-infected
patients, support the need for vaccination in this high-risk
group.12,13 HBV infection in HIV infected individuals raises
the risk of cirrhosis, end-stage liver disease, and death from
liver disease, especially in patients with a low CD4 cell
count or accompanying alcohol use.33,34 Prevention of
HBV infection is proven both clinical imperative and cost
effective. Additionally, HBV vaccination might benefit
patients who have either lost HBsAb, and thus are at risk
for reactivation or re-infection, or those who have a false-
positive HBcAb test.14,18

In our study there was a high level of adherence in
vaccination against HBV (73.6% of the study group). In
vulnerable socioeconomic groups, e.g., those not having
insurance coverage and those with a lower education
level, the number of compliant individuals was significantly
lower. Nearly half of HIV infected patients without insur-
ance coverage were not adherent to HBV vaccination.
Furthermore, intravenous drug users were less compliant,
which is of great significance, considering the shared route
of transmission between HIV and HBV. There are some
studies that demonstrate better compliance in vaccination

amongst individuals, if large-scale, multi-site hepatitis B
vaccination programs are applied.35 On the contrary, in a
large cohort study of HIV patients found only one-third
had received at least one dose of the HBV vaccine.36 Some
authors showed that factors significantly associated with
vaccination in HIV infected people were younger, mainly
men who have sex with men (MSM) and followed-up by an
experienced physician. In another study, the immunization
coverage against HBV was reported to be 61,8% (778 out of
1257), while the vaccination coverage for MSM was 75.5%
but only 37% for intravenous drug users (IVDU) and 50%
in cirrhotic patients.5 Other strategies have been used to
raise the number of adherent patients, such an accelerated
schedule of vaccination. An accelerated schedule has been
proven better than a standard schedule.17

The occurence of HAV infection in HIV affected patients
is high, ranging from 40% to 70%, even in resource-rich
nations, and the fallout of HAV can vary, according to the
stage of the HIV infection.15 For MSM, the risk of infection
with hepatitis A is increased by higher numbers of sex part-
ners related immune depression, and by certain sex practices
such as oroanal contact. Vaccination of susceptible patients
against HAV should be recommended early in HIV infection
using the shorter course to encourage compliance. In our
study adherence to vaccination against HAV was high
(about 74% of the study cohort was adherent). Individuals
with no insurance coverage and lower education level were
less adherent, as less adherent were intravenous drug users.
MSM were more likely to be adherent. Compared with results
in other studies, HIV patients found to be less than 30%
vaccinated against HAV.36 In another study, 47.4% of the
patients were vaccinated against HAV.27 Patients with specific
risk factors for HAV infection (62%) were significantly more
often vaccinated than others. Vaccination coverage was 54.5%
for MSM and 47.1% in cirrhotic patients.27 In a similar study
in California, only 23.3% of 712 tested patients had received at
least one dose against HAV.25

In our study adherence to vaccination against influenza
was the lowest, with only about 39% of the patients being
adherent. Several studies have also reported poor immune
responses and poor compliance to conventional influenza
vaccines in HIV-infected individuals. According to a study,
vaccination coverage for seasonal influenza and A (H1N1)
2009 pandemic influenza, were 48.3% and 64.6%, respectively.
Factors independently associated with vaccination were an
older age, CD4 count > 200/mm (3) and HIV-RNA < 50
copies/mL and longer duration of HIV infection.37

Furthermore, in comparison with a study regarding influenza
vaccinations among HIV-infected persons, in the US found
that only 42% were vaccinated,36 while in a French hospital-
based cohort analyzed in 2011 seasonal flu vaccine coverage
was estimated to be 30.9%, compared to 37.5 to 48.5% in
global high-risk populations.5 Strategies like different method
of admission and increased antigen dose have not improved
efficacy or compliance to vaccination against seasonal
influenza.25 Despite lower immunogenicity in HIV-infected
patients, the clinical efficacy of influenza vaccines is proved by
a significant reduction in infectious respiratory diseases and
in confirmed cases of influenza.38,39 Thus, it is essential that

Figure 1. Flow chart of adherence to vaccination against HBV.
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measures must be taken to raise adherence to vaccine against
seasonal influenza amongst HIV infected individuals.

In a trial conducted in Brazil about vaccination cover-
age in HIV patients, specifically against HBV, HAV, influ-
enza and S. pneumoniae, was ascertained that only 14.1%
of patients completed the full vaccination schedule.8 There
was no statistically significant difference in gender, skin
color, marital status, family or occupational status. In
another study, there was no difference between having or
not having a complete vaccination schedule and age, years
of education but CD4 + T-cells count of patients with
incomplete immunization was lower than patients with
complete immunization.40 Summarizing, many eligible
HIV-positive adults do not receive vaccination against

HBV, HAV Influenza and St. pneumoniae. Finally, given
that SES affects the adherence to vaccine while SES
depends on occupation status, education, income, and
other factors analyzed above, this study points out that
the financial crisis in Greece had a negative impact at
vaccination adherence, as it is generally admitted that
residents of Greece suffer from austerity, unemployment
and reduced incomes.41 Therefore, health education stra-
tegies should be implemented to explain the importance of
vaccination for patients at risk. Health education is an
essential factor to ensure completion of the vaccination
schedules.37

In all four suggested vaccines in our study, one can
observe the reduction of percentage of adherence of

Table 2. Unifactorial and multifactorial analysis for vaccination against hepatitis B virus.

Non-adherent
(N = 157, 26,4%)

Adherent
(N = 437, 73,6%) p-value OR 95%CI

Age at infection [years]
Median (range) 37.00 (18–75) 34.44 (15–72) < 0.0005 0.96 0.94–0.98
Mean (SD) 39.43 (10.88) 35.98 (10.12) < 0.0005

Years of infection [years]
Median (range) 4.52 (0.3–25.1) 7.11 (0.3–25.1) 0.001 0.97 0.91–1.02
Mean (SD) 7.14 (6.13) 8.38 (5.79) 0.023

Sex [N (%)]
Male 126 (80.3%) 371 (84.9%) 0.208 1.00
Female 31 (19.7%) 66 (15.1%) 0.69 0.39–1.25

Nationality[N (%)]
Greek 141 (89.8%) 416 (95.2%) 0,021 1.00
Other 16 (10.2%) 21 (64.8%) 0.87 0.36–2.12

HAART [N (%)]
No 38 (24.2%) 75 (17.2%) 0.062 1.00
Yes 119 (75.8%) 362 (82.8%) 1.87 1.03–3.39

HIV risk factor [N (%)]
MSM 108 (68.8%) 334 (76.4%) 0,307
Heterosexual sex 36 (22.9%) 74 (16,9%)
IVDU 2 (1,3%) 4 (0.9%)
Other 11 (7,0%) 25 (5.7%)

Nadir CD4 cell count (log10)
Mean (SD) 2.27 (0.53) 2.34 (0.48) 0.153

CD4 cell count (log10)
Mean (SD) 2.61 (0.35) 2.72 (0.28) < 0.0005

Plasma viral load (log10)
Mean (SD) 4.24 (1.15) 4.08 (1.20) 0.167

CDC [N (%)]
A 84 (53.5%) 253 (57.9%) 0.337
B 46 (29.3%) 129 (29.5%)
C 27 (17.2%) 55 (12.6%)

Insurance [N (%)]
Yes 77 (49.0%) 300 (68.6%) a < 0.0005 1.00
No 58 (36.9%) 68 (15.6%) b 0.82 0.45–1.49
Social welfare 22 (14.0%) 69 (15.8%) 1.90 0.98–3.69

Education [N (%)]
Primary 111 (70.7%) 162 (37.1%) c < 0.0005 1.00
High School 33 (21.0%) 164 (37.5%) d 5.87 2.74–12.55
University 13 (8.3%) 111 (25.4%) e 3.34 1.86–25.98

CD4 cell count N(%)
Less than 350 49 (32.5%) 71 (16.5%) < 0.0005 1.00
More than 350 102 (67.5%) 360 (83.5%) 2.23 1.32–3.77

Plasma viral load N(%)
Less than 10,000 121 (77.1%) 352 (80.5%) 0.357
More than 10,000 36 (22.9%) 85 (19.5%)

Nadir CD4 cell count N(%)
Less than 200 52 (36.4%) 120 (28.3%) 0.084 1.00
More than 200 91 (63.6%) 304 (71.7%) 1.39 0.85–2.28

Time of vaccination N(%)
Before 2010 75 (47.8%) 279 (63.8%) 0.001 1.00
After 2010 82 (52.2%) 158 (36.2%) 0.48 0.25–0.92

a: p < 0,0005
b: p < 0,0005
c: p < 0,0005
d: p < 0,0005
e: p < 0,0005
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vulnerable groups, such as those with lower educational
level, those with no insurance coverage and intravenous
drug users. These findings warrant further investigation.
Although vaccines were offered free of charge, adherence
was higher to HIV infected adults with higher socioeco-
nomical status. This may reflect the gap of communica-
tion between the public health system and vulnerable
groups and underlines the necessity of the eradication of
said gap.

Our study has some limitations. First, we excluded from
those patients who were lost to follow up (patients out of
care for a year or more). This exclusion may restrict the
number of patients enrolled in the study and diminish the
true prevalence of adherent or not adherent patients to
vaccination. This exclusion was decided to reassure that
all relevant data were available for the analysis (initial
humoral assessment and recording of vaccines adminis-
tered). Second, our study is a retrospective cohort study,
which relies on previous recordkeeping of medical history
and thus it does not allow modification or clarification of
previous data which is collected routinely. Furthermore, the
H1N1 influenza outbreak in 2009 could have influenced the
excess of vaccine recommendation to our patients since
then. This fact although might have biased the frequency
of adherent patients to this specific vaccine, could no have
been handled particularly, since all necessary vaccinations
are recommended pew protocol to all our HIV positive
patients with the aim of herd protection against all vaccine
preventable diseases.

Methods

We performed a ten-year (January 2004-January 2014) ret-
rospective cohort study of all HIV infected adults followed
in the Infectious Diseases Unit of the First Internal

Medicine Department of the University General Hospital
‘AHEPA’ in Thessaloniki, to assess the immunization cov-
erage of HIV adults with the recommended vaccines.
Demographic data were collected, including age at infec-
tion, years of infection, sex, nationality (Greek or other),
HIV mode of transmission (male to male sexual contact,
heterosexual contact, injecting drug use, other), nadir CD4
count, plasma viral load, HIV stage of infection according
to CDC (A,B,C), insurance coverage (insured, uninsured or
receiving social welfare), educational level (primary, high
school or university) and Highly Active Antiretroviral
Therapy (HAART) intake. 2010 was the beginning of the
economic crisis in Greece, which lead many patients to
deteriotation of their SES, thus we also wanted to assess
the potential impact of the country’s economic situation on
adherence to vaccination.

Exclusion criteria for vaccine qualification contained
patients seropositive for HBsAb, HBsAg, HBeAb and iso-
lated HbcAb, patients with a very low CD4 count, patients
who were lost to follow up and patients who had innate
immunity or previous vaccination, proven with serological
testing. Inclusion criteria were retention to care (defined
as at least one visitation per year) and two years of follow
up. A total of 1210 patients was documented and encour-
aged to get immunized against hepatitis B virus, hepatitis
A virus, pneumococcal disease (Pneumococcal polysac-
charide vaccine- PPSV23) and seasonal influenza.
Patients were given vaccinations according to current
guidelines for vaccination for HIV infected adults: One
dose against PD every five years; three doses against
HBV (0,1 and 6 months); two doses against HAV (0 and
6 months) and one dose against seasonal influenza
annually. All doses of the vaccines listed above were free
of charge, regardless patients’ insurance status, due to the
fact that in Greece public hospitals provide necessary
medicine for HIV infected adults. Patients’ follow up was
performed every six months, as all HIV infected adults in
our hospital are routinely monitored twice a year.
Adherence to the suggested vaccination program was cor-
related to the aforementioned demographic data (age at
infection, years of infection, sex, nationality, HIV mode of
transmission, nadir CD4 count, plasma viral load, HIV
stage of infection according to CDC, insurance coverage,
educational level, HAART intake, and time of vaccination
(before or after 2010)).

Data are expressed as mean± standard deviation (S.D.) or
median (IQR) for continuous variables and as percentages
for categorical data. The Kolmogorov – Smirnov test was
utilized for normality analysis of the parameters. Univariate
analyses were made by using the chi-square and Fisher
exact test to analyse the relation between the outcome vari-
able (non adherent vs adherent) and the qualitative vari-
ables, whereas the Student t-test or Mann-Whitney U-test
and One-way ANOVA or Kruskal-Wallis were used to ana-
lyse the relation between the outcome variable and the
quantitative measures respectively. Only variables with
p-values < 0.20 in univariate analysis were entered into
the multivariate models. Goodness of fit was evaluated
using the Hosmer-Lemeshow statistic. The odds ratio (OR)

Figure 2. Flow chart of adherence to vaccination against HAV.
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of compliance was then estimated in a multifactorial logistic
regression model, and ORs and their 95% confidence inter-
vals (95% CI) are presented.

All tests are two-sided, a p-value of < 0.05 was used to
denote statistical significance. All analyses were carried out
using the statistical package SPSS vr 17.00 (Statistical Package
for the Social Sciences, SPSS Inc, Chicago, Ill, USA).

Conclusions

Overall, the higher vaccination coverage in our study was
observed against PD. This remark presents a successful
sensitization of practitioners about the risk of PD in

HIV-infected individuals and a good acceptability of this
vaccine in this study group. There are many determinants
of compliance in vaccination. According to one study, the
most frequent reason for non-vaccination was that of not
being suggested by the physician.42 In our study, it is
made clear that vulnerable socioeconomic groups, such
as intravenous drug users, individuals with no insurance
coverage, should be approached and integrated in vaccina-
tion programmes. It has been proven with previous studies
that when members of these groups are approached and
informed about vaccination, they tend to be adherent.43

Also, the negative effect of Greek financial crisis is evident
in vaccination adherence; after 2010 the number of HIV

Table 3. Unifactorial and multifactorial analysis for vaccination against hepatitis A virus.

Non-adherent
(N = 225, 26,4%)

Adherent
(N = 627, 73,6%) p-value OR 95%CI

Age at infection [years]
Median (range) 35.69 (18–71) 32.85 (15–75) 0.002 0.98 0.97–1.00
Mean (SD) 36.78 (10.38) 34.51 (10.02) 0.004

Years of infection [years]
Median (range) 4.45 (0.35–25.2) 6.33 (0.3–24.54) 0.003 0.99 0.94–1.03
Mean (SD) 6.85 (5.81) 7.75 (5.66) 0.041

Sex [N (%)]
Male 194 (86,2%) 534 (85,2%) 0.742
Female 31 (13,8%) 93 (14,8%)

Nationality[N (%)]
Greek 206 (91.6%) 587 (93,6%) 0,288
Other 19 (8.4%) 40 (6,4%)

HAART [N (%)]
No 58 (25.8%) 132 (21,1%) 0.161 1.00
Yes 167 (74.2%) 495 (78,9%) 1.29 0.86–1.95

HIV risk factor [N (%)]
MSM 168 (74,7%) 481 (76.7%) 0,672
Heterosexual sex 36 (16,0%) 103 (16,4.0%)
IVDU 4 (1,8%) 7 (1,1%)
Other 17 (7,6%) 36 (5.7%)

Nadir CD4 cell count (log10)
Mean (SD) 2.36 (0.50) 2.39 (0.43)

CD4 cell count (log10)
Mean (SD) 2.67 (0.31) 2.70 (0.28) 0.241

Plasma viral load (log10)
Mean (SD) 4.31 (1.04) 4.18 (1.13)

CDC [N (%)]
A 135 (60,0%) 393 (62,7%) 0.143 1.00
B 54 (24,0%) 165 (26,3%) 0.92 0.61–1.39
C 36 (16,0%) 69 (11,0%) 0.63 0.38–1.05

Insurance [N (%)]
Yes 100 (44,4%) 395 (63,0%) a < 0.0005 1.00
No 96 (42,7%) 113 (18,0%) b 0.54 0.34–0.87
Social welfare 29 (12,9%) 119 (19,0%) 1.41 0.84–2.37

Education [N (%)]
Primary 152 (67.6%) 248 (39.6%) c < 0.0005 1.00
High School 40 (17.8%) 242 (38.6%) d 1.88 1.09–3.25
University 33 (14.7%) 137 (39.6%) e 2.56 1.58–4.14

CD4 cell count N(%)
Less than 350 47 (21.2%) 129 (21.1%) 1.000
More than 350 175 (78.8%) 482 (78.9%)

Plasma viral load N(%)
Less than 10,000 174 (77.3%) 494 (78.8%) 0.638
More than 10,000 51 (22.7%) 133 (21.2%)

Nadir CD4 cell count N(%)
Less than 200 59 (28.4%) 159 (26.6%) 0.651
More than 200 149 (71.6%) 438 (73.4%)

Time of vaccination N(%)
Before 2010 103 (45.8%) 367 (58.5%) 0.001 1.00
After 2010 122 (54.2%) 260 (41.5%) 0.51 0.31–0.85

a: p < 0,0005
b: p < 0,0005
c: p < 0,0005
d: p < 0,0005
e: p < 0,0005
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infected patients being adherent to vaccination has been
reduced significantly.

Given the significant prevalence of hepatitis B, hepatitis A,
influenza and St. pneumoniae infection in HIV-infected popu-
lations, failure to implement the vaccination guidelines repre-
sents a missed opportunity to prevent the morbidity and
mortality associated with this disease.
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