
1Ruzicka DJ, et al. BMJ Open 2018;8:e019985. doi:10.1136/bmjopen-2017-019985

Open access 

Comorbidities and the use of 
comedications in people living with 
HIV on antiretroviral therapy in Japan: a 
cross-sectional study using a hospital 
claims database

Daniel J Ruzicka,1 Kentaro Imai,2 Kenichi Takahashi,3 Toshio Naito4

To cite: Ruzicka DJ, 
Imai K, Takahashi K, et al.  
Comorbidities and the use 
of comedications in people 
living with HIV on antiretroviral 
therapy in Japan: a cross-
sectional study using a hospital 
claims database. BMJ Open 
2018;8:e019985. doi:10.1136/
bmjopen-2017-019985

 ► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2017- 
019985).

Received 11 October 2017
Revised 26 April 2018
Accepted 14 May 2018

1Medical Affairs, MSD K.K., 
Tokyo, Japan
2Oncology Clinical Development, 
Merck & Co., Inc., Kenilworth, 
New Jersey, USA
3Japan Development, MSD K.K., 
Tokyo, Japan
4Department of General 
Medicine, Juntendo University, 
Tokyo, Japan

Correspondence to
Daniel J Ruzicka;  
 daniel. ruzicka@ merck. com

Research

AbstrACt
Objectives To investigate the prevalence of chronic 
comorbidities and the use of comedications in people 
living with HIV (PLWH) and on antiretrovirals in Japan, by 
using a hospital claims database.
Design Observational, retrospective, cross-sectional 
study.
setting A hospital claims database of Japanese 
hospitals that have advanced medical treatment 
capabilities (ie, advanced treatment hospitals, general 
hospitals, acute care hospitals), which include those 
providing acute and chronic care (excluding nursing 
homes or hospices).
Participants A total of 1445 PLWH aged ≥18 years and 
with a prescription record of antiretrovirals between 
January 2010 and December 2015 were identified from 
the database.
Outcome measures The number and types of chronic 
comorbidities, as well as the number and types of 
comedications, in different age groups of the PLWH.
results The median (range) age of patients was 45 
(18–90) years, and 90.4% were men. Of the 1445 patients, 
972 (67.3%) had at least one chronic comorbidity. 
Common chronic comorbidities included lipid disorders 
(31.6%), diabetes (26.8%), hypertension (18.2%) and 
hepatitis B/C coinfection (18.2%). Patients in the older 
age groups had greater numbers of chronic comorbidities. 
The most common chronic comorbidities in the older age 
groups were hypertension, diabetes and lipid disorders. 
The majority of patients used at least one comedication, 
and those in the older age groups used greater numbers 
of comedications. The most common therapeutic category 
of comedication included antacids, antiflatulents and 
antiulcerants (31.7%). Of 151 malignancies reported in 
117 patients, 84 were AIDS-defining cancers and 67 were 
non-AIDS-defining cancers.
Conclusions Chronic comorbidities and comedications 
were common among PLWH in Japan taking antiretrovirals; 
particularly among older patients, who more frequently 
used comedications. This suggests the need for giving 
special attention to the appropriate management of this 
patient population.

IntrODuCtIOn
Improvements in antiretroviral therapy (ART) 
over the last 15–20 years have prolonged the 
life expectancy of people living with HIV 
(PLWH). Life expectancy of PLWH is now 
reportedly similar to that of people without 
HIV.1 However, in addition to HIV-related 
conditions, age-associated chronic comorbid-
ities negatively affect the mortality rates of 
PLWH, as shown in various studies.2–6 Consid-
ering their extended lifespans, some chronic 
comorbidities among older PLWH may 
be partly attributed to normal age-related 
changes in physiological functioning,7 as with 
older people in general. Moreover, a longer 
duration of ART, which leads to increased 
toxicity, and HIV-induced persistent immu-
nodeficiency and inflammation may also 
contribute to the increased number of 
comorbidities or higher prevalence of certain 

strengths and limitations of this study

 ► This is the first study to examine chronic comor-
bidities and comedications in people living with HIV 
in Japan taking antiretrovirals, using a large-scale 
hospital claims database.

 ► Patients were stratified into small age groups, which 
provided a clear picture of patients’ comorbidity and 
comedication profiles by age.

 ► The cross-sectional study design prevented infer-
ence of causality between HIV infection and chronic 
comorbidities or comedications.

 ► This study has limitations inherent in the use of a 
hospital claims database, such as poorly record-
ed or missing information, which may result in 
misclassification.

 ► The generalisability of the study results may be lim-
ited because data contained in the database were 
collected from Japanese hospitals that can provide 
advanced medical treatment to patients, not from all 
the hospitals providing HIV treatment in Japan.
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comorbidities among older PLWH.8–11 Chronic inflam-
mation and immune system changes by HIV infection 
were also found potentially involved in the mechanisms 
for possible premature ageing in PLWH.12 

Studies have shown that over half of all HIV deaths are 
caused either by coinfection or age-associated non-infec-
tious chronic comorbidities, including vascular diseases, 
hypertension, lipid disorders, diabetes mellitus, kidney 
diseases, malignancies and bone disorders.13 14 Such 
age-associated chronic comorbidities in PLWH have 
presented a new challenge for HIV treatment, espe-
cially in an ageing society such as Japan, which is among 
the countries with the longest life expectancy, for both 
sexes.15 In Japan, more than 10% of newly diagnosed 
people with HIV in 2015 were aged ≥50 years,16 indi-
cating a number of PLWH are relatively older. Although 
the majority of newly diagnosed people with HIV were 
aged 20‒49 years (88.2%),16 these people are also able 
to live to old age through appropriate management with 
antiretrovirals. Thus, in line with the trends in other 
countries, in which the proportions of PLWH aged ≥50 
years have increased,17 the number of older PLWH may 
also be increasing in Japan. Because of the potentially 
long lifespans of PLWH in Japan, it is important to obtain 
real-world data regarding the comorbidity profiles of 
these people.

Despite the importance of the association of chronic 
comorbidities with mortality rates among PLWH, only a 
few small studies on chronic comorbidities among PLWH 
in Japan have been published to date,18 19 and there have 
been no large multicentre epidemiological studies of 
chronic comorbidities in this population. Therefore, in 
this study to better understand a patient population, we 
examined the frequency and type of chronic comorbidi-
ties of interest and the use of comedications in different 
age groups of PLWH in Japan taking antiretrovirals and 
who were aged ≥18 years, using a Japanese hospital claims 
database.

MethODs
study design
This was an observational, retrospective, cross-sectional 
database study. Study data were extracted from a hospital 
claims database of acute care hospitals in Japan, compiled 
by Medical Data Vision (MDV, Tokyo, Japan). This elec-
tronic record-based hospital claims database contained 
information from approximately 17 million patients in 
288 acute care hospitals (as of January 2017) in Japan 
(https://www. mdv. co. jp/ press/ 2017/ detail_ 743. html); 
accounting for approximately 17% of all acute care hospi-
tals in Japan that use the diagnosis procedure combi-
nation/per-diem payment system. It should be noted, 
however, that ‘acute care hospitals’ included in this 
database are not merely acute care-only or emergency 
hospitals. It describes hospitals with advanced medical 
treatment capabilities (ie, advanced treatment hospitals, 
general hospitals, acute care hospitals), so that hospitals 

providing both acute and chronic care (excluding nursing 
homes or hospices) are also included in the database. 
Because this terminology is highly specific to Japan, it may 
be confusing for readers outside Japan or not familiar with 
the MDV database. Therefore, we refer to these hospitals 
included simply as ‘hospitals’ hereinafter. We used this 
database because in Japan PLWH usually receive treat-
ment at regional hospitals for HIV/AIDS treatment, and 
such designated hospitals are generally large and provide 
advanced medical treatment for patients with acute and 
chronic diseases. The majority of patients in the data-
base are aged 15–64 years (51.5%), followed by ≥65 years 
(34.2%) and 0–14 years (14.3%). The database contains 
both inpatient and outpatient data from any department; 
these data include age, sex, department visited, date of 
medical service, diagnosis codes, hospitalisation (if any), 
medical procedures and prescriptions.

study population
PLWH, aged ≥18 years, with a diagnosis record of HIV, 
and with a prescription record of antiretrovirals between 
January 2010 and December 2015 (study period) were 
included in the study. A person with any diagnosis record 
of HIV was identified by the presence of at least one 
record of the International Classification of Diseases, 10th 
Revision (ICD-10) codes B20–24: HIV disease resulting 
in infectious and parasitic diseases (B20), malignant 
neoplasms (B21), other specified diseases (B22), other 
conditions (B23) and unspecified HIV disease (B24). 
The patients were required to have at least one prescrip-
tion record of any of the following antiretrovirals anytime 
during the study period: nucleoside reverse transcrip-
tase inhibitors (NRTIs), non-NRTIs (NNRTIs), protease 
inhibitors (PIs), integrase strand transfer inhibitors and 
entry inhibitors. This was for the purpose of examining 
polypharmacy in PLWH that could induce a potential 
drug–drug interaction (DDI) between antiretrovirals and 
comedications, as well as to exclude people with uncer-
tain HIV status, such as those poorly recorded or inten-
tionally recorded for the purpose of a claim.

The data on patients who met these criteria (n=1445) 
during the study period were extracted from the data-
base. The patients were grouped based on their age at the 
time of their last hospital visit, as follows: 18–29, 30–39, 
40–49, 50–59, 60–69 and ≥70 years.

Definitions of measures
The following patient data during the study period were 
extracted from the database: demographic characteris-
tics (age, sex), diagnoses of AIDS-defining conditions, 
hospital admission, diagnoses of chronic comorbidi-
ties, prescriptions of antiretrovirals and prescriptions of 
comedications.

The AIDS-defining conditions were identified using the 
ICD-10 codes, which included the following: AIDS (B24), 
AIDS-related complex (B24), cytomegalovirus disease 
(B20.2/B25 except for B25.1), candidiasis (B20.4/
B37.1), encephalopathy (B22.0), wasting syndrome 
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(B22.2), coccidioidomycosis (B38.3‒38.9), cryptococ-
cosis (B45.1‒45.9), cryptosporidiosis (A07.2), herpes 
simplex infections (B00), histoplasmosis (B39.3‒39.9), 
isosporiasis (A07.3), pulmonary mycobacterial infection 
(A31.0), tuberculosis (A15‒19/B20.0), mycobacterial 
infections (A31.8), pneumocystosis (B59, B20.6), recur-
rent pneumonia (J12‒18/B01.2),progressive multifocal 

leukoencephalopathy (A81.2), salmonella septicaemia 
(A02.1), toxoplasma meningoencephalitis (B58.2), 
Burkitt lymphoma (B21.1/C83.7), Kaposi sarcoma 
(B21.0/C46), non-Hodgkin’s lymphoma (B21.2/C82‒85 
except for C83.7/C91.5) and cancer of the cervix uteri 
(C53).

The chronic comorbidities were identified by the 
presence of relevant ICD-10 codes for particular 
diseases defined below. If the code was recorded at least 
once during the study period, the patients were consid-
ered to have that corresponding chronic comorbidity. 
These codes are recorded as disease records when 
patients receive diagnoses and any medical procedures, 
treatment or prescriptions for the disease. The chronic 
comorbidities in this study included type II diabetes 
(E11–14), hypertension (I10–15, except for I11/I13), 
lipid disorders (hypercholesterolaemia/hyperlipi-
daemia (E78.0–78.5)), vascular diseases (hypertensive 
heart and renal diseases (I11/I13), angina pectoris 
(I20), myocardial infarction (I22), stroke (I64)), kidney 
failure (N18–19), malignancies (B21.0‒21.2/C00–97), 
psychiatric disorders (dementia (F01/F03), psychosis 
(F20–29), mania and depression (F30–32), anxiety 
(F40–41), insomnia (F51)), osteoporosis (M80–81) and 
hepatitis B/C coinfection (B18). Presence of two or 
more chronic comorbidities in a patient was defined as 
multimorbidity.

Although all malignancies were considered as one 
category of chronic comorbidity, we classified malignan-
cies into two groups to further analyse them in terms of 
their types: (1) AIDS-defining cancers defined as Burkitt 
lymphoma (B21.1/C83.7), Kaposi sarcoma (B21.0/
C46), non-Hodgkin’s lymphoma (B21.2/C82‒85 except 
for C83.7/C91.5) and cancer of the cervix uteri (C53) 
and (2) non-AIDS-defining cancers defined as all other 
malignancies.

Comedication was defined as a non-antiretroviral medi-
cation prescribed for use for ≥30 days total during the 
study period. All medications other than antiretrovirals 
were considered in accordance with classification based 
on the therapeutic subgroups (second level) of the 
Anatomical Therapeutic Chemical codes.20 To focus on 
the medications probably used for chronic treatment, or 
at least used for many days, instead of those used for only 
a short time, we set the minimum prescription days (ie, 
total number of days for which the particular medication 
was supplied irrespective of whether it was prescribed 
continuously or intermittently during the study period) 
as 30.

All data on diseases and medications during the study 
period were considered as data pertaining to the PLWH 
and thus were counted regardless of whether they 
were recorded before or after the diagnosis record of 
HIV. This was because it was considered from a clinical 
perspective that the comorbidities developed before 
the HIV infection were persistent over the whole study 
period.

Table 1 Demographic characteristics of studied people 
living with HIV (n=1445)

Total (n=1445)

n (%)

Age (years), median (range) 45 (18–90)

Male 1306 (90.4)

AIDS-defining conditions* 915 (63.3)

Hospital admission†

  No 1121 (77.6)

  Yes 324 (22.4)

    For an AIDS-defining condition‡ 120 (8.3)

    For non-AIDS-defining conditions 
only§

196 (13.6)

    For unknown reason¶ 8 (0.6)

Chronic comorbidity

  Diabetes 387 (26.8)

  Hypertension 263 (18.2)

  Lipid disorders 456 (31.6)

  Vascular diseases 55 (3.8)

  Kidney failure 78 (5.4)

  Malignancies 117 (8.1)

  Psychiatric disorders 219 (15.2)

  Osteoporosis 85 (5.9)

  Hepatitis B/C coinfection 263 (18.2)

Use of a non-antiretroviral medication** 1086 (75.2)

Type of key drug among antiretrovirals

  INSTI 789 (54.8)

  NNRTI 359 (24.9)

  PI 617 (42.8)

*Patients were considered to have an AIDS-defining condition if 
they had at least one disease record of AIDS-defining conditions 
during the study period. The only exception is for recurrent 
pneumonia; patients were considered to have recurrent pneumonia 
only when they had two or more codes of pneumonia (J12‒18/
B01.2) recorded within 18 months.
†Hospital admissions for any cause during the study period.
‡Patients with at least one record of hospital admission and whose 
reason for admission included an AIDS-defining condition.
§Patients with at least one record of hospital admission and whose 
reason for admission was only non-AIDS-defining conditions.
¶Patients with at least one record of hospital admission and whose 
reason for admission was unknown (ie, no data available).
**Non-antiretroviral medication prescribed for use for ≥30 days 
total during the study period was taken into consideration.
INSTI, integrase strand transfer inhibitor; NNRTI, non-nucleoside 
reverse transcriptase inhibitor; PI, protease inhibitor.
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Patient and public involvement
This was a hospital claims database study exclusively using 
pre-existing, de-identified claims data and patient recruit-
ment was not carried out specifically for this study. Thus, 
no patient involvement existed in this study.

statistical analysis
Demographic data were descriptively summarised using 
the median and range for continuous variables or the 
number and percentage (%) of patients for categorical 
variables. Chronic comorbidities and comedications were 
descriptively summarised by age group. The 95% CIs were 
calculated using the exact binomial method proposed 
by Clopper and Pearson.21 All statistical analyses were 
performed using SAS V.9.4 (SAS Institute) software.

results
Patient characteristics
Of 3155 patients with a diagnosis record of HIV, 1445 
(45.8%) also had a prescription record of antiretrovirals, 
and were therefore included in this study. They had a 
median (range) age of 45 (18–90) years, and 90.4% were 
men (table 1). Of these patients, 915 (63.3%) had an 
AIDS-defining condition at some point during the study 
period. The majority of patients (77.6%) had only outpa-
tient data, and 22.4% had at least one record of hospital 
admission for any reason during the study period (see 
online supplementary table 1 for a full list of non-AIDS-de-
fining illnesses that led to hospital admission in patients 
who had hospital admission only for non-AIDS-defining 
conditions). Figure 1 shows the age and sex distribution 
of patients. The majority were aged 40–49 years, followed 
by 30–39, 50–59, 60–69, 18–29 and ≥70 years.

Chronic comorbidities
Overall, 1923 chronic comorbidities were reported in 972 
(67.3%) PLWH, and 523 (36.2%) patients had multimor-
bidity (two or more chronic comorbidities). The most 
common chronic comorbidities were lipid disorders 
(31.6%; 95% CI 29.2% to 34.0%), followed by diabetes 
(26.8%; 95% CI 24.5% to 29.1%), hypertension (18.2%; 
95% CI 16.2% to 20.3%) and hepatitis B/C coinfection 
(18.2%; 95% CI 16.2% to 20.3%) (table 1) (see online 
supplementary table 2 for the breakdown of prevalence 
of each disease, classified under vascular diseases and 
psychiatric disorders).

Figure 2A shows the number of chronic comorbidi-
ties by age. Although 58.0% (58/100) of patients aged 
18–29 years had no chronic comorbidity, the proportions 
with no chronic comorbidity decreased in the older age 
groups. More patients in the older age groups had multi-
morbidity: 21.0% (65/309) of those aged 30–39 years, 
44.1% (113/256) of those aged 50–59 years and 70.7% 
(58/82) of those aged ≥70 years. No patients aged 18–29 
years had four or more chronic comorbidities, while 
24.4% (20/82) of those aged ≥70 years did.

Figure 2B shows the prevalence of different types of 
chronic comorbidities by age group. The prevalence of 
most chronic comorbidities tended to be higher in the 
older age groups, but such trends were not observed for 
psychiatric disorders (prevalence range: 12.0%‒17.8%; 
p=0.3271, Cochran-Armitage trend test) and hepatitis 
B/C coinfection (17.1%‒20.4%, p=0.4501, Cochran-Ar-
mitage trend test). The most common chronic comorbid-
ities in the older age groups were hypertension, diabetes 
and lipid disorders. Hypertension was the most common 
chronic comorbidity in the ≥70 years group (52.4%; 

Figure 1 Age and sex distribution of studied patients living with HIV (n=1445).
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95% CI 41.1% to 63.6%), diabetes in the 60–69 years 
group (46.3%; 95% CI 39.0% to 53.7%) and lipid disor-
ders in the 50‒59 years group (35.9%; 95% CI 30.1% 
to 42.1%). The prevalence of vascular diseases, kidney 
failure, malignancies or osteoporosis in the ≥70 years 
group was 11.0%–18.3%, which was approximately 
10%–15% higher than its counterpart in the 18‒29 years 
group (0%–4.0%) (p<0.0001 for all four comorbidity 
types, Cochran-Armitage trend test).

Comedications
Of the 1445 PLWH, 1086 (75.2%) used at least one come-
dication and 342 (23.7%) used five or more, apart from 
antiretrovirals. Figure 3A shows the number of come-
dications (excluding antiretrovirals) by age group. The 
proportions of patients who used at least one comedica-
tion were 53.0% (53/100) in the 18–29 years group, 76.1% 
(388/510) in the 40–49 years group and 86.6% (71/82) 
in the ≥70 years group. More patients in the older age 

Figure 2 Number and type of chronic comorbidities by age group. *P<0.0001 under the Cochran-Armitage trend test.
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groups used greater numbers of comedications: 11.0% 
(34/309) of patients in the 30–39 years group, 29.3% 
(75/256) in the 50–59 years group and 47.6% (39/82) in 
the ≥70 years group used five or more comedications.

The 10 most common therapeutic categories were 
antacids, antiflatulents and antiulcerants (A02) (31.7%), 
systemic antibacterials (J01) (22.2%), psycholeptics 
(N05) (22.0%), systemic antihistamines (R06) (18.5%), 
lipid-regulating/antiatheroma preparations (C10) 

(17.2%), anti-inflammatory and antirheumatic products 
(M01) (15.5%), antidiarrhoeals, oral electrolyte replacers 
and intestinal anti-inflammatories (A07) (12.1%), agents 
acting on the renin–angiotensin system (C09) (11.1%), 
vitamins (A11) (10.2%); and cough and cold prepara-
tions (R05) (9.6%). Regarding the top five most common 
comedications, the proportions of patients who took 
respective comedications by age group are shown in 
figure 3B. Antacids, antiflatulents and antiulcerants were 

Figure 3 (A) Number of comedications prescribed by age group. (B) The top five common comedications by age group.
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the most common in most of the age groups, notably 
in the ≥70 years group (52.4%). The proportions of 
patients taking systemic antibacterials, psycholeptics or 
systemic antihistamines were similar across all age groups. 
Lipid-regulating agents were used more commonly in 
the older age groups: notably in 25%–30% of patients 
aged ≥50 years.

Malignancies
In this study, 151 malignancies were reported in 117 
PLWH, including 84 AIDS-defining cancers and 67 
non-AIDS-defining cancers. Figure 4 shows the propor-
tions of patients with AIDS-defining cancers and those of 
patients with non-AIDS-defining cancers among patients 
with any malignancies within each age group. The figure 
illustrates that AIDS-defining cancers were more common 
in people <60 years, whereas non-AIDS-defining cancers 
were more frequent in people aged ≥60 years. Table 2 
shows the proportions of patients who had respective 
cancer types in these 117 PLWH with any malignancies. 
Non-Hodgkin’s lymphoma was the most common type 
of AIDS-defining cancer (52.1%), and bronchus or lung 
cancers were the most common types of non-AIDS-de-
fining cancers (6.8%).

DIsCussIOn
This is the first study to investigate the prevalence of 
chronic comorbidities and the use of comedications 
in PLWH in Japan taking antiretrovirals, using a large 
hospital claims database. The study found that chronic 
comorbidities were common in PLWH in Japan, partic-
ularly hypertension, diabetes and lipid disorders among 
older patients. In terms of burden by age group, this 
study revealed that older patients had greater numbers of 

chronic comorbidities and also used greater numbers of 
comedications than younger patients did.

Greater numbers of comorbidities in older people 
with HIV were also reported in previous international 
studies.2 3 22 Additionally, older people with HIV in Swit-
zerland and the USA were more likely to have diabetes 
mellitus, cardiovascular diseases, non-AIDS-defining 
malignancies, osteoporosis or liver diseases than younger 
patients.3 22 Similar to those studies, in the present study, 
diabetes mellitus, vascular diseases and osteoporosis 
were more common in older PLWH. Kidney failure was 
also more common in older patients, as suggested by a 
previous study reporting that both HIV infection and 
increased age were associated with an increased risk of 
kidney diseases in PLWH.23 Previous studies also showed 
PLWH had a greater number of age-associated comor-
bidities at earlier ages than those living without HIV, 
suggesting premature ageing in PLWH.2 6 This is a topic 
we plan to examine in our future research using a control 
group of people without HIV.

Despite the decreased incidence of non-Hodgkin’s 
lymphoma and Kaposi sarcoma, owing to antiretrovi-
rals,24 25 AIDS-defining cancers remain a great concern in 
PLWH in North America.26 However, in the present study, 
these cancers were not commonly observed (non-Hod-
gkin’s lymphoma, 4.2% (61/1445); Kaposi sarcoma, 1.1% 
(16/1445)). Although direct comparison is not appro-
priate because of different study methods (ie, different 
study populations, different antiretroviral eras), the prev-
alence was much lower than that reported in a previous 
Japanese study in which non-Hodgkin’s lymphoma and 
Kaposi sarcoma were present in 37.9% and 15.2%, respec-
tively, of autopsied people with HIV and having received 
antiretrovirals from 1985 to 2012.27 Another interesting 

Figure 4 Proportions of studied patients with AIDS-defining cancers and non-AIDS-defining cancers among patients with any 
malignancies within each age group.
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finding of the present study was that non-AIDS-defining 
cancers, which accounted for 44.4% of all malignancies, 
seemed more frequent in patients in older age groups, 
being observed in >60% of PLWH aged ≥60 years who had 
any malignancies. A previous study showed that age-re-
lated cancers, such as lung, prostate, colorectal and breast 
cancers, were common among older PLWH.28 Another 
study also reported an increase in non-AIDS-defining 
cancers among the HIV population as a consequence 
of ageing of the AIDS population.24 In light of these 
previous findings, our results highlight the importance 
of non-AIDS-defining cancers among PLWH because of 
their extended lifespans. However, in the present study, it 
was difficult to illuminate any trends in the prevalence of 
malignancies by age group because of the small number 
of patients with malignancies. Thus, the prevalence of 
malignancies by age and cancer type should be inter-
preted carefully, and examined further in future studies.

Our results indicated that use of comedications was 
common among older PLWH, although the proportions 
of patients with five or more comedications in those 
aged ≥50 years were smaller (33.7%) compared with a 
previous study (54%),29 suggesting the management 
of older PLWH may be complicated because of DDIs 
attributed to increased use of comedications.30 31 More-
over, in our study the use of comedications was common 
even in younger PLWH, and over half of patients aged 
18–29 years used at least one comedication. These results 
suggest the importance of potential DDIs among the 
older PLWH and the younger ones. For instance, DDIs 
between PIs or NNRTIs and comedications (eg, cardio-
vascular agents, antiplatelet agents, psychotropics, anti-
depressants, analgesics and methadone) can be common 
in PLWH.30 31 The common use of lipid-regulating agents 
and agents acting on the renin–angiotensin system in 
the present study probably reflected the high prevalence 
of lipid disorders and hypertension, especially in older 
patients, for some of whom antiretrovirals may be partly 
responsible for changes in lipid metabolism,32 33 although 
its underlying mechanisms in PLWH are complex. 
Psycholeptics were also commonly used irrespective of 
age, which was consistent with previous studies,30 31 and 
probably due to HIV disease progression and treatment 
with antiretrovirals associated with psychiatric disor-
ders.34 35 The most common use, of antacids, antiflatu-
lents and antiulcerants (31.7%), may partly reflect the 
common presence of gastric ulcers in hospitalised older 
Japanese patients,36 although not all of our study popu-
lation had hospitalisation. Because antacids can reduce 
serum concentrations of several antiretrovirals by altering 
the acid environment,37 38 Japanese physicians need to 
pay careful attention when prescribing antiretrovirals to 
patients using them.

The present study has some limitations. Because it was 
a cross-sectional study, chronic comorbidities/comedi-
cations were not examined against the timing of a diag-
nosis of HIV infection. It should be noted that chronic 
comorbidities/comedications in this study included 
those coded before a diagnosis record of HIV infection. 
This study is limited in its ability to draw valid conclu-
sions about possible causality between HIV infection 
and chronic comorbidities/comedications; therefore, 
causality should be confirmed through more rigorous 
studies. Other limitations include those inherent to 
observational studies using a hospital claims database, 
such as poorly recorded or missing information, which 
may result in misclassification. For example, because 
the database is hospital based, medical/treatment 
history recorded at different hospitals could not be 
obtained, meaning that patients may have received 
comedications for other diseases at different hospitals. 
Acute conditions may be misclassified into chronic 
comorbidities, as these were defined only by the pres-
ence of one relevant ICD-10 code. Comedications only 
for treating acute condition may contaminate comedi-
cations prescribed only for chronic medical conditions, 

Table 2 Proportions of studied patients with respective 
cancer types among people living with HIV who had any 
malignancies (n=117)

Patients with 
malignancy
(n=117)

n (%)

AIDS-defining cancer

  Non-Hodgkin’s lymphoma 61 (52.1)

  Kaposi sarcoma 16 (13.7)

  Burkitt lymphoma 5 (4.3)

  Cervix uteri 2 (1.7)

Non-AIDS-defining cancer

  Bronchus or lung 8 (6.8)

  Secondary malignant neoplasm of bone 
and bone marrow

6 (5.1)

  Colon 3 (2.6)

  Breast 3 (2.6)

  Malignant neoplasm, without 
specification of site

3 (2.6)

  Secondary malignant neoplasm of brain 
and cerebral meninges

3 (2.6)

  Acute myeloblastic leukaemia 3 (2.6)

  Multiple myeloma 3 (2.6)

  Stomach 2 (1.7)

  Secondary malignant neoplasm of lung 2 (1.7)

  Liver cell carcinoma 2 (1.7)

  Sigmoid colon 2 (1.7)

  Thoracic part of oesophagus 2 (1.7)

  Skin of trunk 2 (1.7)

  Others* 23 (19.7)

*Non-AIDS-defining cancer types present only in one patient were 
grouped and presented as ‘others’.
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although medications prescribed for <30 days were 
excluded from comedications in this study. Addition-
ally, the study results may not be generalisable to the 
overall population living with HIV and taking antiret-
rovirals in Japan. This is because PLWH in this data-
base who require acute care at hospitals covered in the 
database may be more ill than other PLWH who do not 
require acute care, or those who receive HIV treatment 
at non-acute care hospitals not covered in the database. 
In addition, the study results, particularly results on 
comedications, may not accurately represent comor-
bidity and comedication profiles in the general popula-
tion living with HIV. This is because this study did not 
investigate these profiles for inpatients separately from 
those for outpatients. Online supplementary table 3 
shows comedication lists by patients with or without 
a hospital admission record during the study period. 
Comedication results may also over-represent drugs 
used by PLWH who sought hospital care, which may 
differ from those of PLWH who do not seek hospital 
care. HIV treatment choices in these included hospitals 
may not be representative of those made in other hospi-
tals (ie, hospitals not providing advanced medical treat-
ment). This study excluded patients without a record of 
antiretrovirals, who represent PLWH not taking antiret-
rovirals. However, we might have excluded some PLWH 
with ART because PLWH in this database may have 
received antiretrovirals at hospitals not covered in the 
database. Finally, because detailed data regarding HIV 
infection status were not available, we could not analyse 
the potential relationships between chronic comorbidi-
ties and CD4 count, HIV-RNA or ART duration.

In conclusion, chronic comorbidities and comedi-
cations were common among PLWH in Japan taking 
antiretrovirals, especially among older patients, who 
more frequently used comedications. This suggests the 
need for special treatment and attention by physicians. 
Although our results, particularly the types of comedica-
tions, may not necessarily be extrapolated to a different 
patient population, they will help remind Japanese physi-
cians of the importance of being aware of such compli-
cated medical profiles of PLWH, especially patients who 
seek treatment at a hospital, so as to treat these people 
while mindful of potential DDIs. Application of our 
results can support the development of optimal health-
care strategies for this growing population.
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