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ABSTRACT
Purpose The Finnish HIV Quality of Care Register (FINHIV) 
was created to: (1) estimate the number of people living 
with HIV (PLWH) in Finland, (2) evaluate the national level 
of antiretroviral medication use and viral suppression, 
(3) examine the change in the HIV epidemic in Finland to 
pinpoint issues to address and (4) enable evaluation of 
the health of the PLWH by combining the FINHIV data with 
other national healthcare data.
Participants The FINHIV includes all people diagnosed 
or being treated for HIV infection in Finland since 1984. 
The register was formed in 2020 by combining data from 
the National Infectious Diseases Register (information 
from time of diagnosis, data from 1984) and from the 
21 HIV Clinics that treat HIV- positive patients in Finland 
(earliest data from 1998). The register population forms a 
nationwide, open cohort with yearly updates; currently it 
consists of 4218 PLWH (including 718 deceased) with HIV 
diagnosed or treated in Finland 1984–2019. Current rate 
of new cases is 150 cases/year.
Findings to date From the FINHIV data, we can confirm 
that Finland has reached the Joint United Nations 
Programme for HIV/AIDS (UNAIDS) 90- 90- 90 targets set 
for 2020, and that the proportion of virally suppressed is 
constant between all 21 HIV Clinics in Finland, despite 
their varying size. Linkage to care is estimated at 94.3% of 
those diagnosed. In contrast to the treatment results, more 
than half of the PLWH have been diagnosed at a late stage, 
and the proportion has increased since 2000.
Future plans Combinations of FINHIV data with other 
national healthcare register data in Finland will provide 
further information on other aspects of the health of the 
PLWH in a high- resource setting (eg, comorbidities, sexual 
health and use of healthcare resources). Additionally, 
implementation of patient- reported experience and 
outcome measures within the FINHIV is ongoing.

INTRODUCTION
The Finnish HIV Quality of Care Register 
(FINHIV) is a national register that was 
created in 2020 to provide data on the epide-
miology and treatment results of HIV infec-
tion in Finland; the register population 
includes all people diagnosed or treated 
for HIV infection in the country since 1984. 
The register combines information collected 
by mandatory reporting at the time of HIV 
diagnosis to treatment results recorded at 
regular HIV Clinic follow- up visits. This 

article describes the formation, information 
content, first results and future research 
plans for the FINHIV cohort.

The FINHIV allows an accurate assessment 
of the number of people diagnosed with HIV 
in Finland from the start of the HIV epidemic. 
From the register data, we can evaluate the 
antiretroviral treatment (ART) use, treatment 
outcome, linkage to care and estimate the 
diagnostic delay of the current patient popu-
lation and follow Finland’s progress towards 
the Joint United Nations Programme on 
HIV/AIDS (UNAIDS) 90- 90- 90 for 2020 and 
95- 95- 95 for 2030 global treatment targets 
for HIV.1–3 We can also compare these results 
between hospitals and regions in Finland. 
Furthermore, to obtain a more comprehen-
sive view on the quality of care of the people 
living with HIV (PLWH) in Finland, methods 
for implementing patient- reported experi-
ence and outcome measures into the FINHIV 
are currently being developed.

Every Finnish citizen or resident is given a 
unique 10- digit personal identity code (PIC) 

Strengths and limitations of this study

 ► The Finnish HIV Quality of Care Register (FINHIV) 
population forms an open cohort of all people diag-
nosed or treated for HIV infection in Finland since 
1984.

 ► Follow- up data including laboratory results and use 
of antiretroviral medication are yearly updated.

 ► Ninety per cent of the FINHIV population have a val-
id personal identity code that will enable combin-
ing the register data with other national registers to 
study other aspects of the health of the people living 
with HIV (PLWH) in a high- resource setting.

 ► A limitation of the study is that while information 
recorded at the time of HIV diagnosis is available 
for the whole population, the follow- up data on HIV 
treatment consist of routinely collected data from 
HIV Clinics and is largely missing before 1998.

 ► Incomplete immigration and emigration data lead to 
a margin of error in the estimate of the number of 
PLWH currently living in the country without attend-
ing follow- up.
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that all healthcare providers nationwide use to identify 
an individual. We used the PIC to compile the FINHIV 
data from its sources, but it is also used in other official 
registers. Thus, in addition to examining the variables 
directly related to HIV treatment that are collected in the 
FINHIV, it is possible to accurately combine the informa-
tion with other national registers or medical records. In 
this way, additional data regarding, for example, comor-
bidities, medication unrelated to HIV infection or use of 
healthcare resources can be obtained.

COHORT DESCRIPTION
The FINHIV is maintained in the Finnish Institute for 
Health and Welfare (THL) in Helsinki, Finland. It was one 
of the pilot registers included in THL’s Quality of Care 
Register Project that aimed to develop several national 
healthcare registers focusing on different diseases, disease 
groups or interventions.4 The FINHIV was developed as a 
co- operative effort of THL and the physicians working in 
the Finnish HIV Clinics, with representatives of a patient 
organisation (Positiiviset–HivFinland) forming a part of 
the working group. The data collection and combina-
tion of data to form the FINHIV were approved by THL 
(THL/1572/6.02.00/2019).

Data sources
THL maintains the National Infectious Diseases Register 
(NIDR), which was established as a nationwide register 
in 1995. The NIDR includes the data from a previous 
HIV register used in 1984–1994 and some retrospectively 
added information from 1980 to 1983 (J. Löflund (THL), 
personal comm.). Reporting an HIV diagnosis to the 
NIDR is mandatory by Finnish legislation.5 Laboratories 
report to the register the individuals’ first positive HIV 
test results (antibody/antigen/viral load) and physicians’ 
reports supply additional information (including date of 
the diagnosis, mode of transmission, HIV viral load and 
CD4+ cell count at diagnosis). The register information is 
further supplemented by data from the Population Infor-
mation System (date and country of birth, date of death).

In Finland, the follow- up of PLWH is organised in the 
HIV Clinics of 21 hospitals, and the clinics record infor-
mation relevant to the treatment of HIV (eg, laboratory 
results, medication and relevant coinfections such as 
hepatitis C). Of these clinics, the HIV Clinics of all five 
tertiary care hospitals and six secondary care hospitals 
currently use a local register programme (InfCare HIV, 
Health Solutions SE and BCB Medical, Finland), and the 
rest of the clinics store information only on electronic 
medical records.

Eligibility
The FINHIV consists of all people diagnosed with or being 
treated for HIV infection in Finland since 1 January 1984, 
as listed in either the NIDR or the HIV Clinics’ records 
(local register or medical records). Diagnosis of HIV 
relied on clinical characteristics for the first diagnosed 

patients in 1983–84 but has been based on an antibody 
test since 1985.

Register formation
The FINHIV was formed by collecting data from all HIV 
Clinics and combining it with the NIDR. The data from 
the HIV Clinics are transferred to THL either via data 
transfer by the local register provider or as a datasheet 
file that has been manually filled from hospital medical 
records. First collection and combination of full data from 
all sources took place from February 2020 to September 
2020. This initial population data were further supple-
mented in fall 2020 with information from the Popula-
tion Information System and the Finnish Immigration 
Service (immigration and emigration dates, if available). 
After initial formation, the FINHIV will be updated yearly 
from its sources to include new cases from the previous 
year as well as updated information on the cases that are 
already included.

When combining the data to form the FINHIV, the PIC 
was used as an identifying factor. A valid PIC was missing 
for 545 of the cases listed in the sources, and these cases 
were examined individually. The missing information 
included a few apparent typing errors but was mostly due 
to entries of foreign- born individuals: either short- term 
visitors or immigrants who had not yet received perma-
nent PICs. In 124 of these cases, we could reliably iden-
tify a duplicate report of the same person under another 
PIC based on other available information (name, date of 
birth, country of birth, date of HIV diagnosis). The rest 
of the cases with an invalid or missing PIC (n=421) were 
included in the FINHIV database, but they can only be 
used for analyses within the FINHIV; these cases cannot 
be reliably compiled with data from other sources that 
use the PIC as an identifier (eg, other national registers).

The formation of the register with current cohort 
(1984–2019) information is depicted in figure 1.

Information content
For the clinics that use a datasheet file, the current 
minimum requirement of information is six parameters 
(PIC, start of follow- up date, latest CD4+ cell count and 
its date, latest HIV viral load (copies/mL) and its date 
and latest ART medication (name, starting date and 
ending date)). A larger collection of parameters (up to 
40 variables including laboratory results) is automatically 
included in the transfer from the HIV Clinics that use a 
local register. Data sources and collected information are 
depicted in table 1.

The clinics that use the local register programme and 
provide the larger data set are responsible for the treat-
ment of 88% of those who attended follow- up in 2019 and 
provide information for 73% of the whole FINHIV popu-
lation. The HIV Clinic of Helsinki University Hospital, 
responsible for the treatment of 62% of those currently in 
follow- up, was the first in Finland to start using the current 
local register programme in 2014, and their local register 
programme includes clinical data from 1998. The other 
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HIV Clinics took up the local register programme later 
(2016–2019), with retrospective information filled into a 
varying degree. This means that the data on medication 
and laboratory results are largely missing before 1998, 
and from then onwards the included data proportion 
increases over time. As the data collection took place in 
2020, all patients who were treated at Finnish HIV Clinics 
in 2019 are included the FINHIV data, and current ART 
use and latest HIV- related laboratory results are available 
for all of them.

The register population is followed according to 
national guidelines at the HIV Clinics, the current prac-
tice being two times a year.

Patient and public involvement
Representatives of a patient organisation (Positiiviset—
HivFinland) were a part of the working group that 
planned and executed the formation of the FINHIV. 
The use of the data including data protection issues was 
discussed with the patient organisation. Information on 
the register was made available to the public on a website, 
in newsletters published by the patient organisation and 
by THL and in a public event on World AIDS Day 2019.

Cohort characteristics
The register population currently consists of 4218 people, 
including 718 deceased cases. At the end of 2019, a total 
of 2763 people were in follow- up; they had their HIV viral 
load measured in 2019 (ie, attended follow- up at an HIV 

Clinic) and had not died or emigrated by the end of the 
year. The characteristics of the current FINHIV popula-
tion are described in table 2.

We estimated non- linkage to care by examining the 
cases who have not died or known to have emigrated but 
were not in follow- up at the end of 2019 (n=612). The 
emigration data in the Population Information System 
are incomplete as it relies on reporting by the emigrated 
individuals6; only 125 cases are listed as emigrated in the 
FINHIV sources. Additionally, immigrants are often diag-
nosed or receive ART both before and after receiving 
their valid PIC, resulting in possible duplicate entries 
in the data. For these reasons, we excluded from those 
considered not linked to care 444 cases who are likely 
to either have left the country or to receive ART and 
be registered in the FINHIV under another PIC. The 
reasons for exclusion were (1) HIV diagnosis before 2010 
and no laboratory measurements or indications of ART 
after 2009 (n=380), or (2) HIV diagnosis before 2015, 
no laboratory measurements or indications of ART after 
2014 and the PIC is invalid (suggesting recent immigrant; 
n=64). Thus, we estimated that only the remaining 168 
cases were truly not linked to care at the end of 2019, 
resulting in an estimated total of 2931 people with HIV 
diagnosis living in Finland at the end of 2019, with 94.3% 
of them linked to care. Changing the criteria of exclusion 
from not linked to care only to reason 1 (ie, no record of 
diagnosis, treatment or follow- up in the last 10 years) or 
to modifying reason 2 to also exclude those with a valid 
PIC (ie, excluding all with no record of diagnosis, treat-
ment or follow- up in the last 5 years) would result in 232 
or 125 cases not linked to care, respectively. These would 
lead to the percentage of linked to care to be 92.3% or 
95.7%, respectively.

FINDINGS TO DATE
To evaluate the standard of care by the 90- 90- 90 targets, 
we used the incidence method of the ECDC HIV Model-
ling Tool to estimate the proportion of the PLWH living 
in Finland that are undiagnosed.7 The method is a multi-
state back- calculation method that uses the number of 
annual new HIV diagnoses, the CD4+ cell count within 90 
days of diagnosis and the annual number of AIDS cases 
(both all cases and the number of those concurrent with 
HIV diagnosis) for the estimation, and the estimate is 
adjusted for the number of deaths.8 Migration was not 
adjusted for in the estimation. A 95% CI was obtained 
with bootstrapping (100 iterations). Default parame-
ters were used, but sensitivity tests of the analysis with 
different parameter values did not significantly change 
the results. The resulting estimate was that, in 2019, 6.6% 
(95% CI 5.4% to 10.3%) of the PLWH in Finland were 
undiagnosed, and consequently that 93.4% of the PLWH 
living in Finland in 2019 were diagnosed.

Of those diagnosed and presumed to be living in 
Finland (n=2931; 2763 attending follow- up in 2019 
and 168 not linked to care), 2707 individuals (92.4%; 

Figure 1 Formation of the current (1984–2019) Finnish HIV 
Quality of Care Register (FINHIV) cohort.
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90.3%–93.7% depending on estimated linkage to care) 
were on ART. Additionally, 93.8% of those on ART were 
virally suppressed (latest viral load <50 HIV- 1 RNA copies/
mL). Thus, by current estimation, 81% of all PLWH in 

Finland are currently virally suppressed, and Finland has 
achieved the UNAIDS 90- 90- 90 target for 2020.

Comparison of the treatment results of the HIV Clinics 
shows that although the number of people who are treated 

Table 1 Information sources for Finnish HIV Quality of Care Register

Collected piece of information

Source of information (maintainer)

National Infectious 
Diseases Register 
(THL*)

Local register or 
medical records 
(HIV Clinics)

Population 
Information System 
(DVV†)

Finnish 
Immigration 
Service‡

Personal identity code x x§ x x

Sex x x x x

Date of birth x x x

Date of death x x

Country of birth x x x

Date of immigration x x x

Date of emigration x x x

Mode of transmission x x

Country of transmission x x

Date of HIV diagnosis x x

Date of AIDS diagnosis x x

AIDS- defining diagnosis x x

Hepatitis C antibodies (positive/negative) x x

Hepatitis B S- antigen (positive/negative) x x

CD4 +cell count at diagnosis (cells/μL) x x

HIV viral load (copies/mL) at diagnosis x x

Treating HIV Clinic x

Start of follow- up date x§

End of follow- up date x

CD4 +cell count during follow- up (cells/
μL), with dates

x§

HIV viral load during follow- up (copies/
mL), with dates

x§

HLAB5701¶ x

Date of drug resistance test x

Antiretroviral medication x§

Starting date of each medication x§

Ending date of each medication x§

Blood pressure x

Height x

Weight x

Smoking (yes/no, has quit/no, never) x

Additional laboratory test results** x

*Finnish Institute for Health and Welfare.
†Digital and Population Data Services Agency.
‡For cases born abroad, dates of immigration and emigration (if available) were collected as a one- time data transfer in August 2020 for the 
initial register formation; possibly included in further updates.
§Minimum requirements of information from HIV Clinics. For CD4 +cell count, HIV viral load and antiretroviral medication, latest dates were 
the minimum requirement.
¶Presence of major histocompability complex class I allele HLAB5071 (abacavir hypersensitivity).
**Collected from HIV Clinics that use a local register; for example, blood sugar and cholesterol levels.
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for HIV in each of the HIV Clinics ranges from under 10 
to over 1600, there are no significant differences in the 
proportion of those who are virally suppressed (figure 2).9

Of those with a CD4+ cell count measured within 90 
days of HIV diagnosis (n=1998), 56.3% were diagnosed 
late (CD4+ cell count below 350 cells/µL or AIDS diag-
nosed within 3 months of HIV diagnosis) and 37.0% were 
diagnosed very late (CD4+ cell count below 200 cells/µL 
or AIDS diagnosed within 3 months of HIV diagnosis). In 
the national FINHIV data, HIV was diagnosed at a later 
stage than in a previous study in the Helsinki University 
Hospital population from 1985 to 2005.10 Over the last 20 
years, there has been a slight rising trend in the propor-
tions of late and very late diagnoses, with the proportions 
being 62% and 49% for those diagnosed in 2019.9

STRENGTHS AND LIMITATIONS
One of the strengths of the FINHIV data is nationwide 
coverage (including small clinics with few patients) from 
the start of the HIV epidemic in Finland. This enables 
evaluating the care of a whole national population cohort 

Table 2 Characteristics of current (1984–2019) Finnish HIV 
Quality of Care Register population

Information n %

Population 4218

Valid PIC* 3797 90.0

Women 1192 28.3

Age at diagnosis Mean 36.7 
years

Std 12.3 
years

CD4 +cell count at 
diagnosis available†

1998 47.4

  ≥500 (cells/μL) 613 30.7†

  350–499 (cells/μL) 403 20.2†

  200–349 (cells/μL) 403 20.2†

  <200 (cells/μL) 579 29.0†

Diagnosed AIDS 865 20.5

Deceased 718 17.0

In follow- up at end of 2019‡ 2763 65.5

Mode of transmission

  Heterosexual 1921 45.5

  MSM§ 1344 31.9

  IDU¶ 442 10.5 

  Vertical transmission 40** 0.95**

  Other/unknown 471 11.2 

Country of birth

  Finland 2561 60.7 

  Other 1538 36.5 

  Unknown 119 2.8 

Hepatitis C antibodies

  Positive 380 9.0 

  Negative 2261 53.6 

  Unknown 1577 37.4 

Hepatitis B S- antigen

  Positive 91 2.2 

  Negative 2546 60.4 

  Unknown 1581 37.5 

Continued

Information n %

*Personal identity code. Invalidity usually due to recent 
immigration.
†If measured in Finland 0–90 days after date of HIV diagnosis. 
Percentages reported as proportions of those with the cell count 
available (n=1998).
‡Alive and living in Finland with HIV viral level measured in 2019.
§Men who have sex with men.
¶Intravenous drug use.
**Of these, only three transmissions (0.07% of the population) 
occurred in Finland.
IDU, Intravenous drug use; MSM, Men who have sex with men; 
PIC, personal identity code.

Table 2 Continued

Figure 2 Virally suppressed1 of those on antiretroviral 
treatment in Finnish HIV Clinics in 2019. Figure reproduced 
from9 with permission. The percentage of those virally 
suppressed is shown with 95% CIs. There are 21 HIV 
clinics in Finland; the patients of the two smallest clinics 
(<5 patients) are included in the results of the nearest larger 
clinic. 1HIV- 1 RNA <50 copies/mL. 2The Joint United Nations 
Programme for HIV/AIDS (UNAIDS) target for years 2020 and 
2030.
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and ensuring the equality of care between regions. The 
data in the register are collected routinely, either at 
regular follow- up visits (medical records/local register 
data) or by reporting to the NIDR, which is required by 
law. Yearly updates of the data will ensure that all new cases 
(current rate 150 new cases/year) will be included in the 
register and that missing information can be replaced 
with updated information.

PICs are used as identification in all healthcare contacts 
in the whole country as well as for collecting informa-
tion to several national registers, which ensures accu-
rate combining of data from different sources. National 
register linkage has been previously used to study mother- 
to- child transmission of HIV and the management of 
delivery in women living with HIV in Finland,11 12 and 
further combinations will be used to examine factors 
related to the treatment of HIV infection (late diagnosis 
and retention to care) and other aspects of the health 
and welfare (eg, sexual health or cardiovascular risks) 
of the PLWH in Finland. Additionally, comparison of 
study results with the neighbouring countries of Sweden 
and Denmark is possible since they use similar national 
registers.13–16

Limitations of the register as a data source include 
the relatively small number of HIV diagnoses in Finland 
compared with many other countries. The total number of 
cases also includes a margin of error caused by the incom-
plete emigration data and the cases with invalid PICs. The 
majority of these cases were born in countries other than 
Finland (70%, and for an additional 27%, the country of 
birth is unknown). A few of them may still be duplicates 
that we could not reliably identify due to erroneous infor-
mation in either entry, so the total number of diagnosed 
HIV cases in Finland is most likely slightly less than the 
4218 included in the FINHIV. Based on our analysis of the 
available data, we presume, however, that most of the indi-
viduals registered under invalid PICs either stayed for only 
a short period of time and have already left the country 
or have recently immigrated and have yet to receive a 
valid PIC. In future updates of the register, methods for 
collecting additional data on emigration will be considered.

Additionally, the amount of missing data varies between 
variables; age at the time of HIV diagnosis is known for 
100% and country of birth for 97% of the cases, while 
CD4+ cell count within 3 months of HIV diagnosis is 
missing from the earlier years and available for only 47% 
of the cases.

The ECDC HIV Modelling Tool does not take migra-
tion into account, which has been argued to make the 
estimate on the number of people living with undiag-
nosed HIV unreliable.17 In the current FINHIV popu-
lation, 36.5% of those diagnosed are born in countries 
other than Finland with a growing proportion diagnosed 
before immigration, which affects the reliability of the 
estimated proportion of people who know of their HIV 
diagnosis.

COLLABORATION
The register is maintained in the THL. Access is restricted 
due to the nature of the data and use in research governed 
by law.18 For collaboration inquiries, contact Henrikki 
Brummer- Korvenkontio at THL ( henrikki. brummer@ 
thl. fi). Anonymised data for scientific research can be 
requested from Data Permit Authority Findata that works 
in conjunction with THL (https://www.findata.fi/en/ 
services/data-requests/). Combining data from different 
registers for research purposes is possible. The compiled 
data are given in anonymised form to ensure that identi-
fying individuals from the data is not possible.
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